Report of Invesiigaiions--Uarbonization Bection - 128

Physicel and Chemioal Survey Revort No, K9

- Btudy of Goul ¥rom
¥ickel Mine, B Heam, CrowsNest Pas Arer, B,C,
QUperated By
The Crow's Kest lasp Coal Co, L¥d., Yernie, B,0.

By

B.A, Bizong, E. Bwartswan, ®.J., Burrough
snd J.H.H, Nieolls

¥uel Regearoh lLaboratorieg

LBL Octaber, 1938



Fhysioal spd Chemicsl furvey lieport Ko, K9

ftudy of Coal From
Mighel Nine, B Ccam, Crowsnest Pass Area, B, g,
Cperaied By
The Crow's ¥Ne:t Pass Coal Co. Lid,, Yernie, 3.0,

[ DX R B BRSNS AL B R A N BN RN BN N A A

iable ol Contents

Pages
Ceotion I =~ INETOdUGUdoMes e et erieesrnurnnsansncane
Seebion II - Physical PropertieRe.......ecoisveceene 2= 6
{1) Coveen AnAlySiB.....vvvvrvvernceas 2
{2} Bulk Density and Apparent
Gpeclfic Gravitbyi.vieecirennnneves 2
{E; Frilbili’tr.......---....-.....-.-a h’
GrindabilitFeecieiiriciinnninnnsss ¥ = &
Section III ~ Ohemical Properbiemi.icvisvceirinicreee 7= 9
1} Proximate lnllysaﬁ......n-....... g
2) Ultinate ADALlYEeB. . 0. iovevnersron g
3) Buiphur ¥orms snd Dimtribution
ﬁf ru&ﬁin.......--..;.-.o--.-o-.o. s
2#} ?usihility af‘shOOOO'llC!.l1CQ". 9
5 cntﬂi@&l &nul?se' Of ﬁ‘h.ulclocoit 9

Seotion IV - Laborsiory Washing TesmtS..ee.eeesescens 10 = 16
Section V - Coking Propertiemi...vvviververiivacnnins 17 = i9

Section VI ~ Bummary and LDiscussion of ResultS....... 20 = 2k

Appeadix ~ Study of Channel SampleB.....vi..e.ocvaps 25 = 31



I
IHTHOLUCTION

The following repori deals with & rhysical nud Chemlical study
of a semple of ool from {the kichel Mine, ® Vesm worked iu the
Crowsnest ares in the Michel Creek distric%?hg%%ﬁgﬁst of Ferniwe,
Britvish Columbir, by the Crow's Nesl Pazs Conl Co, Lid.,, of ¥Furnis,
Britisk Columbim, This study is psrt of the investigation desling
with the Physical snd Chemical characteristics of the mines
operRting in the Province of 8ritish Columbia, Fifty-seven reporis
heve slready been issued on the Fhysical rnd Chemical survey of Oan-
adinn coal seams, and, accordingly, thie nresent iluvestigeiion was
conducted in the suame manner a& that adopied for ithe previous studies,
the revort is, therefore, presented in seciions desling xith the
follewing subjeots:

1. Physical Properties,

2. Chemiuzl Properties,

3, Wemhing Charasterisiics,
4, Coking Propertics, snd
by, Discussion of hesults,

The Tup—of-mine coal Irom une B ltam was ssuapled by an offieinl
from the kuel Kescrrch lebormtories in the presence of ¥ represent-
ative from the operuting company, The combined sawple, which
welghed &pproximately 2,100 pounds, was beagyed for shipment se the
Fuel hesenzch Laboratories at Jtiaww. In aidiition 1o the above,
chaunel samples Were ituken al various loceticns, ‘theee were also
ghinped to Ottawe for examicatlion, the results of ihis swudy
#ppeering ae 80 ap.-ndix to this re.ort,

hotuowledgment 1s due the uepcriment of Industrial reveio ment
ol ihe Canedian reclfic Raili: ys for the sid .iven in connection

with the coilection of vhe sauwples of cosl herewiib renorted,
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PHYSICAL FROPEKRTIES

1. Loreen hnzlysis

The sample of coszl frow the B Leam was colleeied at the
tipole, & zepresentaiive portion Peing tasken Ifrom the verious
*orking glacer at the dime of sampliing. In thls manner, a sample
of run-of-wing coal weighing approximzieiy 2,100 pounds and repre-
gentative of the outout of the wine was gollacted, 1his sampyle
was usBed for the screening test, slauderd round-hole screens made
from 1/B* pslate beiug employed, The results of this test zre
presented in Table I,

2. Bulk Lensity znd Apyarent Hpecific Gravity
The bulk density, thet is, the whight p:r cubic foil, was

determin-d on various screensd sizes »ui mixtures of sires by
me-surement with eilher 3 two - or one-cubic foot box, ‘The asparent
specific gravity el the various screened sizes was vetersined by

2 modificstion of the methol for deter iuing the ay. reut gravity
of coke 8& outlinud in vhs Gee Chemiets' Pandbosk, The resulis

of the above two teels wre also presentod in fWehle I



1ABLE I
Soreen Analynis rpecifiec Gravity and Bulk Density

As Reccived &peuifia Bulk Uensity Ash

Sereen Hixes g Guzu- -Brrvity {1bs, /ew.£1.) %

weight lative

Plus - 4 im, Z\ % 7.8 6,4
2 - b im, 14,2 22,0 1.33 k6,00 11.2
1~ 1% im, 7.1 32.2 1.37 k3,50 14,8
I/~ 1 im, Ik,w 6.7 1,33 4, 00 1%.8
1/2« 3/4 im, 6.2 3. 2 1.32 G2, 60 12,2
1/8- 172 im. 10, 228 L.2 bz, 25 11.9
No, 48 - 1/8 in, 21,6 &7.9 ;1 2 9.1
0 - No. 12,1 106,0 *= 9.1
»ine Hun ' T 100.0 60 00 11,0
e o 280 3. 13515

- 11. » »
0 - 3/4 in, 63.3 53, 00 9.5
0 - 1‘5‘ in. 7 -9 53.00 1105

: As Recelved
¥eight of Sample.........l1lD%, 2100.0

Averages “ize of Cousl
as Lecelved at Ottawa...... in, 1,147



3. Friability
Frianillty, which is an jwportant pronerty in the seleecticon

of coal for veriousm usew, is & physicul chrracieristic lmplying
degradation due fo breskage slong frreture lince, or due to inhere
ent weaknesz in the cosl lump, The *Coal Friability" Cub-Commities
of the American Society for Testing Materisls (A,£,T.4,.) with

H,E, Gilwore of the kuel res nreh Laboratories as Chairman, has
investigated meveral methods for the determinstion of tnis properiy
¥ith & viuw Yo the final ado tion of & stendurd method, '‘he results
of this work, including the method cousidered for adoption, i.s., the
*Drop Lhatter test for Coml*, has been published im 1435 by the
Lieperimant of Mines under the %itle "Coal ¥Friability Tests® by R.X.
ilmore, J.H.H, Hicells und G,P, COonnell, ¥inee Hrench publication
No.762., Thie seniative method weg used ior Lemcing the rel-iive
"gire siabliiity® of single sizes, ‘Yhe term Ysize stability® is the
antonym of frisbliity and “on the azsumption thxt friabiliiy may be
mesisursd by an index or percentage, 1f may aisp be sssumsed that the
gomplement of a given rriabiliiy index will e the correrponding
sive stavility inaex*l/,

The results of the friability atudy of the run-of-mine cosl
from the B Leam are shown in Table IY, The semoles of the sinkle
gires znd the mixed siyes which were lesied sre s follows: 2% o 2¥;
3/8Y to 47, and O% to B'; in =il vhree smumples weie tested,

Y, Grindability

For the deterpination of ithe prindubility, or the cass of
pulverizebility, of & conl, the wethod developed by Mr., Herdgrove
¢f the Bzboock & ¥wilcox Go, huas bsen accspiel as & tentative stan-
dard by the Americen {‘oelety for Testing Materisls.2/ this wethed,
which his been described by €., Balizer »nd H.P, Hudson in kines
Branch publicetion ¥e,737-1, was ured for evalu.iing vhe prindabie
1ity of the couls Irom the B Leswm,

i/ Luoted frem the above meniiosned cublicrtion of i1he %ines Braneh

B/ "eniative Method of Test Yor Griudability of Goal Hy ihe Hsrd-
grove Machine Method™ A,n T, ¥, wesiyntion U BOy-3hT,




TABLE 11

Bize Biubility {(rriability)

b8 33
hverTnge
Slzem Loresn analyais of cosl before and affer eize of S5ixe
tented dropping; percent weight retainsd on cosl be- shab-
snd nusber : fore and ility
of Round hole sgregens Sqiare aftexr test per
drops 3% v 1.&1! i 3/};_“ 1/3& _,éu inchen sent.
Single Bixes (1)* . 2,500
2 to 3% lumps . .
2 dyops 0.0 15,0 11,5 ks 5,0 eh, 0 1.537 61l.5
Vixed Sizes: : ‘
b i—n.
3 Snmple (1} 17:? 31-5 161? 2};‘96 15!2 i.@‘%g
2 dTops 8.7 22,1 11.7 15.8 9.6 9.6 22.5 1,461 glg
R drops 5.8 18,7 &.8 15,0 9.2 9.6 32.9 1.2% 0,
0 - ln 3% 2*  14% 1% /48 3 /2 L/ar  -1/4% .
Eample(l) 5 9.9 a.% 7.7 4.9 7.1 1l1.5 50,0 0.79G
2 drone +3 8.9 13 2.2 3.1 5.9 12.6 52,0 o.gax 91, %
k& arops .3 5,9 3.& &, .7 5.9 13.2 . 55.8 0, il 81.5
* This and other bracketed fi ures im Chis column <re The MmDers oF fifty-vound tert a¥ersged,
' iRyl 111
Grindobility

pereen Lite Terted

Hezdgrove lndex

- 1 -
5 = I8 i

95.5
101.7
108

*G



6.

For comparison, thres ssmples of verying sorsen~size
prepared Irom ithe run-of-mine coaxl, were selected for testing as
Tollows: |

0- % in, Compoeits
0 - %/% in, {laek, sud
0 ~1/8 in, Elack

The resulis ol thewse Teris are shown in Table III, the
indices renresenting the reletlve pulverizablliity of the coal,
Increaged resistance o yrinding is indicated by ithe lower walues,

the stendnrd eesily pulvezriszed coal having & value of 100,
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Chemical Properties

The various screen sizes obtalned from the screening tests
of the coal from the B Seam were subjected to certain chemical and
physico~chemical analyses as follows,

1. The Pxoxima%e Analyses including the sulphur and the cal-

orific value which are shown in Table IV

5. The Ultimate Analyses for the selecved size mixture which

are presented in Tabléd V.

%, The Sulphur Forms in the coal which were determined accord-
ing to the accepted Powell method, whereby the sulphate sulphur is
determined by extraction with hydrochloric acid; the pyritic sul-
phur by oxidation with nitric accid, and the organic sulphur by the
difference between the inorganic sulphur and the total sulphur, the
results being presented in Table VI.

%, The Distribution of Fusain the importance of fusain with re-

spect to its influence on the spontaneous combustion of coal, and
its effect on the coking properties of the coal necessitates a study
of the quantitative distribution of this pefrographic coal
constituent. The Carbonization Section of the Fuel Research Labor-
atories have adopted the Heathcoat method, with certain modifications,
for determining fusain., This method takes advantage of the fact
that, in bituminous coals, fusain is more resistant to oxidation
than the other coal constituents; hence after oxidizing the
insoluble humic material to an alkaline-soluble humic substahce,

the more resistant fusain is collected by filtration. The results
of this test, together with the forms of sulphur for the samples
examined are shown in Table VI,

5. The Fusibility of the Ash including the Melting Range, and

Softening and Fluid Intervals of the Ash, which are given in Table
ViI; the data on temperature lags being presented because of their

bearing on the clinkering properties of the asgh,

6. The Chemical Analyses of the Ash which are shown in Table

VIII.



fable IV

Chemical Anajyecs of Coal

Froximate, Eulphur, and uUslorific value

bry Basis
Hois- Agh  Vola~ Fixed tul- ualo=
~oyreen Eires ture tiie Carbon pbur rifie
(an Katter Value
Tectd) % v % W BTU{lb,
Flus ¥ im, 1.3 6. 26,0 67.6 0.8
2~ 4 in, 1.2 11.2 27.3 61,2 O.g
1% - 2 im, 1,1 10, #7.5 62,1 O.
i~ l'% i=n, 1.0 11"05 26,2 900 Oas
3/14' -1 i’ﬂ.. 100 1308 25.6 6 O.Z
1/2"‘% in. 1‘1 12-2 25.5 6?13 0.
1/8 - ‘t‘ inn l-l 10.0 2505 ) bl&.s {}.7
Nﬁ. LIS %* 1.2 .1 EHQ ‘6 O.S
o Ko. ﬁa 1;1 . gal Zg.g ) gzgg 0.7
uim Fum 1.2 11.0  25.6 63,4 o0, 13,570
& U in, 1.2 12,7 25.9 ey e.; 13,’,225
1/8 & im, 1.2 3.5 2h.,2 61.3 0.7 - 13,285
1/% 1 in, " 1.2 12.3 2h.6 62.1 0.7 l D35
G in, 1.2 S 5.6 £5,0 0,7 005
£ 1% in, L.1 11.5 “5 3 £3,2 0.7 1 b85
Tubie ¥
Uitisate Analyeus
oTy Basis -
Carbon Hydro- .uivhur Nitro~ Ozy-en Ash
Sample gen gen
L. ® » % >
0 - It in 76.8 4. & 0.7 1.% 36 12,7
Table VI
oulphur Fo
(a8 received b&ais)
Totel wulphate Pyritic Orgsuic russin
Sulpbur  {ul:hur Sulpbur “ulphur v of
* of w ol w of #of wof . 0f »of pure
Cozi cosl sulupur cosl sulghur coxl sulpnur Uoal
0 - 4 in, 0.67 0,00 .0.00 0,065 10,3 0,601 & &
1/8 - & in, ? 7 9.7 2:3‘%
0 -~ 1% in, : .21

G - lf in. 1.73




Thiilk VIX
Fusibility of Ask

Initial Coftek-  ¥luid  relting Softening ¥low Ash
Leform=  ing Tem~ Tespe~ lienge interval Interval

ation perature - raiure
N Oy, oK, °r, oy, ®5.. °F. %
Flue - I 4n, 1280 1995 2100 220 115 . 105 6.1
2 - kg, 1880 1950 2050 170 70 100 11.2
¥ - 2 in, 1840 1930 2210 3;3 90 280 10,
1 - 1% in, 1900 19490 22k 3 g0 250 14,8
3/ -~ 1 in, 1890 20 2070 Rgo 150 2%0 13,8
1/2 -~ 3/k in, . 1890 2050 2370 0 . 160 320 12,2
1/ - 1/2 in, 2000 zago 2R20 520 270 250 11.9
1/8 - 1/% ia, 2260 2460 75 375 200 175 10,0
No. U8 ~ 1L/8 in, 2#20 2250 2710 260 110 150 9.1
0 - No. 48 2260 2k60 P30 370 200 170 9.1
kine Hun 1850 2000 2250 oo 150 250 11,0
J = b in, 1500 20h0 2250 350 1 210 12,7
1/8 - 4 in, 1970 2120 2100 350 200 180 13,5
/4 . 4 in, 1885 2080 2250 365 195 170 19.2
0 -~ 374 in, 2030 2375 2600 570 345 225 9.
0 - 1% in, _ 2210 2400 2580 70 190 150 11.?
0 - 1/8 in, 2280 2550 2720 0 310 170 R

Chemical hnulyses of Agh

ample 1A0p Fer03 Alp0z Sa8* kg0 Nag0 Xz0 1402 PoOp 803 Yotal

O - 4 in, h7.3 19,1 20,2 3.8 1.6 K41 1.9 0.9 8.7 5 99,9

‘6




10.
iy
LABOKATORY WALHING TELIS

Coal washing, generally mpeaking, depends ox ihe difference in
specific gravities of the coal snd refuse, snd this differsncs bas
Deen used in the laboraiory for many years through the use of float
and =mink Lests to dkfferentiate Letween thesze meterialg, By the
successive separstion of & coal at various gravities, waehabilizty
curves may be construncted whick will indicate 10T 2ny given coal
+he theoretical 2sh conbeni and yields of botk clean coal and refuss
obtainable &b sny given uravlity,

The data obtained from this test on the 1-1/2-in, slack pre-
pared from tke run-pi-mine coal, iz presenved in severul tables and
has been ploitef as shown in the accompanying curves, The melhod
used for plotting the dute is priterned after that of J,R, Campbell
of the Amerioan Rheolaveur Corporstion, to which hag been udded the
fepecific Grevity Distribution® curve as surgesied by B.m, Bixd of
the Battelle ¥smorial Instituis, The ocurves rapresenting ihe
following informatlion:

Curve 1, which is the cumunlsilve fioat ssh per cent curve,
represents the variasion of the aah,

Curve 2, repraseuts the varieiion in #sh p.r cent of the maierizl
with variatieon in gravity at which the sep:ration is made,

Curve 3, represenis the cumulative sink ver cent according %o
iths recovery &s in Curve 1,

Curve #, represents the variasvion in recovery acediing te
the speoiflie gravity,

Curve 5, ihe +.10 specilic graviiy distribution surve,
repreaenis 3 measurs of the comperative difficulty of aeparation
aceodding to speciflie gravity and with respect to the point of
separation,

Ageording Yo B.m, Birzd, the degree of difficulty of wes
washing & cokl =8 represanted by ithe apsclfic gravity distribution

curve may ba summarizsd as in the following tablesi~
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+.10 Ouryve lLegres of Difficulty Freparation

Fer Cent

2 =~ { Limple....ieeveciaaoes Aluost eny process; high tomnsge

- 10 Voderately diffiouli.. Efilclent process; high tonnage
0 ~ 15 Lifficul¥............. Efficlent procese; medium tonnags
15 « 20 Very difficult........ €fflcient process; low iounage
20 - 25 CExcesdingly diffiocult, Yery efficient process; low Sonnage
Above 25 Formidable............ Limived to-a Ts¥ exceptionally
effifient procesces

For the ordinary siudy of a coal, 10 per cent on the curve
is used, and ihe enecific gr&vitf representing this peoint is selec~
ted for the weshing of = composite sample, the clean cozl, ¢nd re~
fuge Ifzecilons of which are studied for theixr various properiies,
If & horixonisl line is drawn from this point on Curve ¥ (tnesific
Gravity Curve) the noint al which it cuts the other lines Tepresents
the following i~

Ourve 1, the aversge ash per cent of the separated coal,

Curve 2, she sciual &sh per cent of the heaviest piece of
materizl left in the corl and Ilkewirs the lightest plece of
maberirl in.ths refune,

Curye 3, the averege «sh ner ceat of the refuse sxiracied,

uhet has been said above with respect to ash snoiles similarly

te sulphur. However s the fotul sulphur of vhe corl is low a
detailed study of fthe washiny charcoleristicn with reference 1o ithis
meterial is unneCsEBETY.

Curves showing the reduction in ash, which is possibls
under varying conditions of wxehing the 1% in, slack are sresented
in Figure I. Fignre II presents the sizing curve und ibe 282h and
sulphur contents of the various soreen sizes, Y& Woll A% vhe daiz
obiained by washing the mixed coal fraction szt & selected yravily
of 1.50, 7Tbis includes the ash contenis of the flowts at this
grevity, as well as ths quaniity Tecovered et the percentsage of
##h in the minks,

All of the datz used in the consiruckion of the curves ave

presented in the following tables:
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Table IX . Flost and (inks Data on ldein., Slrek - Ash

Table X . Chemlcal Analysls end Ash ¥usibility on Float
and Sink Fortions of 1YY Slsck

Table XI . Chamicel dnalyres of Raw Coal, Olesn fosl
snd Refuss, 1i~in., Slack

Tavle XI1I . Fusain of Rew Conl, Mesn Morl, 2nd Defmse

Table YITI o "eresn Pimes »nl Maminsel dnsTogar of 1Tioin
flnck, ~

Trble XTIV - an;f A Ciyk Tetm An Tarssnsd Y rap Taing 4
“elected "ravity af 1,RN
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TABLE 1%
kloat and Lipk Data on 14* Sliek

: Cumyiative +.10 wgegigiatix&vity
. relght  Ash  _Floats £inks Digtribution
Specifie Gravity Weight Ash reight Ak Uravity  Omlculsted
' = ok W % % : Ordinate
¥loatis 1'28 71.6 2,7 7i.6 2,7  100,0 5.1 1.23 £7.0
inks 1. ao " 1. 13.9 9.5 ss.a R'S 28,4 21,6 1. 17.0
w A T 2.9 20,2 28, o3 1#.2 331 1. 45 17.2
¥ l 2 . 1.60 9.9 21.1 98.3 7.0 11, A 1.25 13.1
1,60 1. 7.6 100.0 8.1 L7 7.0 1.65 .0
furve No. . L 2 3,2,k 1 3 5 S
TARLE X
mi cn riione of 14* Olmek
) Vola= Initial foft~ ¥Iuid Melte Soften-
Upecific Grmvity Agh +tile Filxed Coking Cwulphur beform— ening Tempe- ?1ng gét ﬁ. Ig 2§;
~ Natter Cerbon Froperties stion Yoint ratlureiange terysl wal
» % o ‘“ - Qp Oy Op op Oy O
rlozis 1,30 2.8 26.5 0.7 Gond. 0.8 £500 2610 2700 200 110
uinkz 1.33' " EO 9.7 24,1 Zé.a Gaod 0.7 2200 2375 2620 k20 175 Qﬁg
' 1. : 20 20,4 23,9 32.7 Faix 0,9 2260 2290 2450 190 130
) 1. 20 1.00 3.y 22,1 . Poor 1.2 273% 2810 2870 138 i) G
1.80 7.2 21.% 1i.5 Now=goking 0.8 1850 1990 2230 380 140 240

.gt
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16,

Chemical Lnrlzagn of wmw Goal, Ulexn Cosl, and Heluke

new t‘lean Coal nefuse
. Coml #loats 1,50 Sinks 1.50
Waight.-.ovo-coonnoib«0_-0.%.100l0 gsls 11-2
Prozimate Analysis(l,B,) A
E8Besarosussvonons caeenap L1, 4,2 62.2
VOl&tile ﬁat#ﬁr- aua e s 25 20.5
Fized CraDOBeeracnaorsn o 63. 69 3 17.2
fwultm&:.‘lqtutttl“tol..‘f:’f g 0.
Gslorifie’ Value BTU/Ib.. &5 1&,930 o
Fusion Foint of Ash....oF 12400 2210 2150
uelting Hauge of Ash...%F }70 ’ 350
Coking Propertiesx,...... Good Good Yon-coking

Tebls XIX

Fusein in Haw Uoal, Clean Corl, and reiuke

usein-x of rure Conl

14* Sleck {Hew) 2,21
Clean Coal: Floeism 2,14
Kefuse: Sinks &.15
1able iIII
Gcreen hpmlysis and Chemicnl Anslysig
Lry Beuie)} of le* Sluck
Tum,
Siereen Lizes weight Welight Asg dulphur F.R4,
@ P ® °F
3/% - 1k inm, 2k, 2 2y, 2 1k 4 Q0,7 2010
- Teble XIV
¥loat and Sink Usis on Screened Lizes
Using & Selected Gravity of 1,50
. Floats Sinks
Y.eight Ash Sul- F,F.,i, Teight Ash Sul~ F.F.%,
. ohur o phur
PP ¥ * % oF
/4 - 13 in, 91.7 k5% 0,7 2100 8.3 60,8 o 2050
178 - 3/8 4n, 1.1 h.g 0.7 2600 8.9 66,9 0, Z 2120
0 - 1/% in, 92.5 4,b 0,9 26RO 7.5 60.3 0,8 2170
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Coking Properties

1, *Bwelling Index” Tast
In oxder to predict the physicel properties of by-produot

coke mede Irom any glven coal, a lmboratory lest has been developed
al the Fuel hesetrch Laboratorles, which has been cutlined and
published by the Mines Branchl/, 7This tert consists of determining
the volatile matter and the percentage of sweliling of Lhe coks
button at 2 temperature of 60OC, From these dsta the "Hwelling
Index” is oaiculzted, mnd by the vid of a coke clrnseiffication chart
the oozl is% located in & particular group. The various groups

are #rolizarily deliwived z2ecording fo the physical properties

of ihe coke mede from the coals in these yroups.

famples of the Taw und weshed 14 in, slack from the
B Seam wers subjected o ihe above tesﬁ, the results being shown
in Table XV.
2, MCaking Index* Test .

It has been shown that thoee corls which are recognized
as faiiing within the best coke-producing class are more capable
of withetanding & highsr sdmixture éf inerd materisl, and will
yield & ﬂazbﬁnixn& residue of definite crushing strengih than
are the more inferior cosls, This phenomenon hes been thorcughly
studlied and melhods heve besn develousd for the determinstion of
the ¥Caking index™, While these tesis are of uncertain velue for the
purpcse of assessing a wide range of coals in thelr applicestion te
the production of by-product coke, & knowledye of the Yeaking volue¥
is of imporéance when 1t is desired to mix inert cerbonaceous mater-
izl or non-~coking ccals with coking cosls,

The method developed by Grey, in which 2S-gremme mixe

tures of cowl 2nd eand, in vsrying proportions sre carbonired in
1/ "A Laboratory Tasi on Coals for Predicting the Physicel Froe-

exties of the Hesuliant By-FProduel Coke* by R.A, Loxeng,
Xo.J, Burrough and £, Swarizmsn--¥ince Eranch publiostion No,

137=£
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i173um crveiblee at orn y Bem hean sfantod ap a ebandapd of
the Fusl RezeaTch Iahnrsinrisn, "he retin n¥ the mirtiyrs
rand and coal, which an errbanisstinn will fazm » eufrinf ently
gtrong butten to surmoert & waichi Af FAN ppamman, im Rasdoned pd
#8 the "Cakine Intex¥, The hivher the "ea¥ing Indse¥, tha
grester tha coking nroneriisr, "he reenlin af thinm tand, =u
anplisd to the run-of-mine canl fram the ® “pam jg shawe in

Table XV,
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tumpary and vigcussion of Results

The rup~of-mine %tw le of psal Trow the michel mine
gper:ting on the B feam in ihe Crowsnest frew, ﬂichei Crees Uirtrict,
was collected ad tne mine by scmpling at the ticole, In this way,
approximsbely 2,100 pounds of coal, coneid.red to be represan~a:iv§
of the output of the corl at lnis mine, was corieclted and shipped
to the Fuel nesezrch Laboratories tor the investigsiion am to the
Fhysical and Uhemiczl peppertics,

Fhysicsl Froperties——

The reauils of the screveming iest on the run-of-ming
coal which was gounducted &% the Foel reser rch Laboraiories, are
shown in iable I, wnich convel.s the percenlisages of the various -
sereened sirves on the “ss Tecelived” baelin,i.e. as receivel &%
Ottawa, On this basis, it wiil be noted hat 34,74 0of vhe coal
was brlow 1/8~in, in size, 7.8% wes mabove bG-in, in size, 1l,24
2 - ¥4 in, in size, ibe remainiug BY, Tw beiny disvribuved be.ween
the ovhwr sizes, The awmount of Jdust, i.e., matericl pessing &
H&-mesh screen, wes very high in guantity, amounting to 1%,1s of
the wotal coal. lhe average size of the run~of--ine coal *as
received® wes L.187 in,, yieloiug 63,3% of 3/U~in slack,

The bulk denidty snd FpesTent soesifie pravity of the
various screened sizes =mre glven in Table I, he resuils oi the
run-of~mine corl agree very well wiibh otier cosls of similsr ash
contents, she individw 1l screen sixe® zuove 1/8-in, having unitorwly
iower buik density chan mixtures ol there sizer,

+he resuits of the friapiiity tests on téﬂ coel Iram
the B benw &re shown in Tsbie II, Cne slnep.e Size s0d two mixed
glzce nreps red irom ihe run-of-mine coul were tested mccording io
the meihod desoribed in puviiciiion No,. 762 of the -.ines iizanch,
+he table conizing the resulis of » vwo-droy test on the v-rious
glyes studied, sx weil us T;he; rexvlis of a four-diop test oun the
mixed size samples, This isiter procedure is preferred i1or mixed

elzem becsuse of the cushioninkg ertect on tie fines, In ihe ¢ ~ & in,
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coal, afier four drops, the &ize stablility was &1,5%, whereas,
the *size stability® of ithe 3/U « U in,, after only two drops,
wag 71,7%, It i® noteworthy thxt ithe siie size tested had a
relatively low size stsbility, nameiy: 61.%v tor ithe 2 - 3 in,
lumps,

The grindablility intices for ihree gizes of conl prepared
from the run-of-mine coal?éfven in Tableg IXI, ‘~<hsse lndicus are
reiorted on Jhe bavls of the Hurdgrove~Jachine method, whichk has
been describen in #iines Hymaoch publleziion Ne,(37~i. “he finer
#lres are evidenily more easlily puiverized ihen ile coarser sizes,
but in all cases Tthis test inglcutes n meverial vhich shoulid be
very easily pulvexized,

Chemioal Propsrties—-

The Proximete zad Lliimete Aunlyses of ihe various
soreen Sizes =g shown in Teble IV and V respsctively, It will be
noted, referring 1o jable IV, thsi the 2sh content of the varigus
sixes relained on & 1/8 in, screen and pissing & 4 in, screen is
fairly uniform, vearying from 10.0x to 14.8%, [he sizes p-saing
& 1/8 in, screen are uniformly lower in xsh content, while the
plus lb-in, cozl containus even Less ash, wiih 6,4, “he composiies
vary in ash cenwvend Aaccording to the pronertion of ihe sires
included, the run-of-mine coal yielding 11.0x ash, whe.ess iLhe
1/8 ~ & in, lwmp uields 13,bx ash, (ke sulphur content i quive
low snd uniform for all the sizes, Tau ing trom 0.6% to 0.8 with
un average f{or the run~-pf~-mine awpunting to Q,7%.

The velatile matier of the ruu~oi-mine coal is cedium,
and based on the Mpecific Volztile Index"}/ wethod of classification,
tuis cosl hue 2n invex of ap.roximstely 188, which places it on the
border of ¥ and ¢ of the°§§¥3bituminoua coals &nd apurosnching tas
metabliuminous, Acserding to the A,E.T.M, ¢lussification
Lesignaiion D 3E-36r, where renk is based on ihe tixed c=xThon
#nd oklorific w-lue calculi led $0 the minersl-matter-free busis,

lhis coal is medium Volatile Situwinous, -
A/ "ulsssification of Cozls Using opecifio Yolatile Index" by
R,x, Ltrong, =.J. Surrough and i, Lwarbtzmen - 4in:s Yraach

publication FNe, 725-2
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Tatle V gives the nliimste ansiyses of the 0 - 4 in,
wixture of sizes indiceting a high curbon znd low oxygen coal.

Table VII shows ihie Tesulis of the ash fusion deler~
minatione, ineluding the mwelting rrnge and the saftening and fiuid
intervels for the verious sizxes of coaljwherseas, Table VIII glves
the ehemical analyses of the ash ¢f & com.osite of sizes, Iv will
be noted that the Softeaning Temperature of the ashes for iih sizes
reiained on & ¢ in. screen are uniiormly low varying from 1930°F
$o 2270°F., whereas, the Iiner sizes ere medium in fusion varying
irom 2k60.to 2560°F, The flow interval (rznge irom sofiening to
fiuid temperrture) for the verious eises is medium, virying from
100%F, to 320°F,, the wverage for ihe run-ci-mine sawmple amouni-
ing to 250°F,

The forme of sulphur for & compoeiie prepared Irow. the run-
of-mine coal are shown in Table VI. 'the pyritic sulphur is quite
low, smounting %o 0,069% of the totel coal in the O - 4 im, size
i.e,, 10.%% of the totxzl sulphﬁr i: due Lo ithe preseuce of pyrite,
‘hie is to be expected in & coal which contazing less than 1% of
total sulpbux, |

The distribution ol fusain in.the coel irom the B ceam
1% also ahown in Table VI. It will be noived that the fusain content
of the abal is low in gurntivy, being 2.23% in the O - 4 in, sise,
It 18 evidently very uniformiy distributed throughout all the lazger
#izes, there beiug some reduction in che finer, the 0 - 1/8 in
goal having 2 tusain convent of 1,734, 7ihis is an unususl
festure as in most coal siundied the rott fusain temdim to concentraie
in the fines,

Laborstory Washing Tegtig——

The »usBhing tsesis ou the covdl Lfrum the H {{eam were
conducied in ihe stantsrd mamner on & ssmple of 1) inch slack
prepered Irom ihe rumn~of-mine cosl, 'the results are piven in =
series of tabler and curves shown in leciion IV, deferring to
Tabies iX and X, it will be notted that the 1% in. slick containe
2.7% of lnhersnt ssh, &8 ladicsied by vhe zraction flouting at a
epeoific gravity of 1,30, At ihie gruvity 71.6. of the corl is

recoversd, The inherent sulphur 1 low, aswounbing io 0.8,
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Washing nis coal &t & speciiic grrvity of 1.%0, wnich acc&&ing
%0 the .10 specific gravity dictribution curve represents
simple wel wemhing, resulied in the produetion of 48.3» of clesn
conl heving %,2% oi sfsh mud 0.8, suiphur, The softecing
tespryiture of the ach increwsed .rom 2400 to 2570°F. by washing
These rewulss are sposn in Tebie X1 which gives the chemionl
axalyses of the rtw cosl, the ciean coxl, 'nd the refuce, Table
ZI1 gives the fus~in coniteutl and o vhe vbove three sanplies, It
will be nevied Lhat the reiuse suows & decided coucentralion of
fusain which 18 nol sccompinied By 2n iucrewmse in sulpnur., She
¢lean cosl inaleates a8 saull vecremse in fusain wiih an ne change
in tetsl sulphur, The relntively low preouortion of suiphur
remainiug in $he refuse imdicoles the abeeuce of finely dissemw
inuted pyriie in the lussin, Taeblec X111 znu XIV suow vhat the
finer sizes of the 13 in, sisck sny be washed to the sume ash
content but ¥ith an atiendenl lower refuse loks than the ilsxger
sizes, The %/¥ - 1% in, ocosl is reduced in &sh to 4,55 wish a
refuse loss of &,%%, the 1/8 - 3/4 in, coal i reduced in ash
$o U, 8% with a reifuse loms of &.9%, wheress the fines, material
through 8 1/8 in, screen, uay be exgerimenizlly washed as ensily
a8 the larger sizes, the ash beiug reduced 10 4.4y with s refuse
loss of 7.5%. the sulphur, which ie low in alli tie sizes, isx
nos reduced on washing. <1{he ash fusion ftewpurioiures of the
various sizes are sli hily increzsed by washing, iudicating, ==
may ke sesn in Table X, th+t {he inherent ash hos » high fusion
Lemperature, whereas ithe exvraneous ssh has & low tusion vemperature,
Cokiug Properties——

The phenomenon of cokiuyg, wnreby & oituninous coal
becoues plastic anu then fuses to a colid mase, is considered to
be & combination of two remctions, one recultiuge in the swell-
ing of the plastic mksE, vad vhe other being respousible lor
the witimate dinding oF "eaxing", VY 7iows methodie huve Deen
lniroduced lor the setersiustion of ihese two Lroperties with a
view 1o prediciing the rerotion of & coxl in by~sroduct ovens,

A method developed 2t the Fuel Heseurch Laboraiorics for deter—

mining the swelling properiies has been presented in detzii in
kineg Branch public:tion No. 737-2. ‘he cololzred veius
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*swelling index™ is & couprrsilive wessure oif the swelling pro-
omriice, and the higher ihe index ihe wreater the awclling. Yals
ipoex is used in combination wiltk g specilic coke ciessifieation
chert fo locate the ¢osl in & group, the physicel propertles of
the coke made Ifrom coniw fnliing in bhis .Toup veing kuown., The
results of this 1ret, as apolied to the 1% in, slack before and
after wumoing, sre shown in Table XV, It will e noied that the
"swelling index® of the raw coal is 53, =nd, on the bekls of this
teut, indiemtes a cosl thst would zesult in the ,roduction of a
very good coke when procsssed in by-product ovens, However, iis
shrinkege oropertdes zre woor ad reeult in a product thai would
give difficulty in discherruing, W shing results ln material
inprovement Iin the shringage cheracterisilics, the swelling index
of the coal incressing %o 1815, However, the wxshed produet
remeline a borderline cowsl in so far ss esse in Jdischarge is
concerned, Thizx wished Gosl, hoxever, wnenr biesdued with bigh vol-
atile coals, shouid be saiisirclory for coke production in
standard bj-pruduet QVsLE,

The wmethod . sveloped by Grey iz used at ilhie Fuel he-
search Leboraztories for delermlicing the bindiny or caking
properties of a consl, The ¥caking index® deterwyiusd by thia
method, wnd desoribed in  gcvion V, douvs 0% lend itsslf to
exact correlation with the reactvion of # cowl Yo coking, bus
mAy, however, hava & certain value in determining its suitability
for stoker use. The test is being studied in ihis conuectiion
at the Fuel Research laboratories, but, ug yet, no definite
correlation has Dren esStablished, lhe result of the caking
index test on & samvie 0f the run~of~mine coal from the 3 Leam
is shown in Table AV, the iudex being 60, Tids value indicates

a wood caking coal,
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Appendix
ftudy of Channel SBamples

I Sanples Uoliettaed

The Uichel B seam coal varies in unalysis both vertically
through the depesit snd slso laterally fzow one locailon to
another, In view of the isportence of this varisilon in relation
te the vreparstion and use of the coal, it was declded <o study
channel samples of the seam in addition o ihe regulsr tipple
sample of Tun-of-mine vomrl collected for the rFhysical and Chemionl
Survay.

Channel smmples from six different looations in the mine
were collecked as follows:
{A) From ¥o, 2 room off Wo. 1l incline
(B) ¥rom the 6th West Kntry
{C) From No. 5 inmclins, ¥o, 11 Toon

{D) ¥rom ¥o. 5 lacline~between Na, 11 room and botiem of
incline

(£} ¥rom the Souilh level roadway between o, 5 level
#nd face

(F)} From the South level face
These locations are indicated on the ¥ine vlan, Figure 1,

¥ach channel szmple wes divided into two or three
séationx vertically, depending upen either marked differences
intvihe coal iimelf, or wupon seprration by dirt bands., These

gsectione were as follows:

(A} Ha, % ?gan gff 11 Inoline
&} 1l in, of top ¢oal, containing s 2 in,

band of plsecsic shzle.

(b; 57 in, of middle coal

{e} 12 in., of bottom corl, iucluding 1 in,
shaele JTotal thickness - 80 in,

(B) Gtk West Entx
™ in, of top corl, containing a 3 in,
band of plastic shale, black in colour
{b} 70 in, ¥iddle coal
(e} 12.in, botlom ooal, including 1% in, shals
Total thickness ~ 93 in,

(0} gaﬁu?_§as;;neg No, 11 room
8} 10 in, ton coxl, including s 2 in, band
of blmok plastic shale,

ib; 32 in, of middle coal
g 13 in, of bottom coal, including & 2 in.
ehale band, Total thickness - 55 in,
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(D} X Incline~beiween 11 Hoom and bottom of Ineline
a) 8 in, of top coal, including 3 in. of plastic
hiack shals,
(bg 41 in, of middle coal
{¢) 13 in, of boiliom coal, éncluding 1¥ in, shale
band. Total thickness - &2 in,

{X) Bouth Level soadway -~ beiween 5 level and fac
' iz in, Lop Diestic Mhalie material (uo+ ssmpled)
; 3

{B} 30 in, top cowsl
{e) P8 in botiom cosl {no visivlie shale band)
Total thickness — BE in,

(¥} Beutbh Level, fac st

a in, of top coal, including 1 in, of Alcken-

sided phele and 1 in, of plastic plack shalae,
ﬁbg 29 in, of middle coal.
¢) 27 in, of bottom coal (no visible shale band)
Total thickness ~ 5& in,
The sesm hes two msrked impurities; one, & biack
olay band of 1 ¢ 3 inches in thickness, ocouring =t or ueay
the roof, and referred to as "gumbe® and ihe othox & shele bnad
1 o 2 inches in thickness, locomted approximately 12 inches
from the floor of the seswm snd referred 10 as & ¥pulphur” band,
farples of both of tnese were taken in addition to ihe above
seotions,
II Analyses
The yroximete muslyses, suiphur sontents and ash

fusibilities of the various chunnel sumples xre shown in the
fellowing serles of tables, 4ll the anelyses, with the exceptionm
of ash fusibility, were calculated for the compusites of ihe

secsions of each channel sanple,

Table I
Analysis - Dry basis Ta;; aailsgid?u%mw
11 im, K7 _in, 12 in, 50 in,
ABB o,vrivvrnrerencrenn o 25,6 4,0 20,2 9,k
Volmtile watter....... % 21,2 26,7 28,1 26,2
Fixed OBYDOB.. . vivvu. B B3, 2 69.3 51,4 6%, &
BULOBUL s cvenerararses B 0.6 0.7 0.5 0.7
Coking Properties,..... Good Good{iwollien) Goed Good
Asn Fusibility.........
INStial., .unes... 0F  ZESCH 1950 1860 2030
SOTLening.........%% + 2150 1950 2150

Fluide,oovineae.. . 9F + 2290 - 2050 2300
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Taple I
Analysle-Dry desis oo Goag-sugggzcggzif Bottom Coal 3on%§§%%g
11 in. 70 _4in, 12 in, 93 im,
O YOUOUUUUIE -1 2.9 12.0 6.2
Volatile Mmrier,...% 22.2 26,2 28,0 25,9
Fixed CRTDOR....vesk  BTaH 70.9 60,0 67.9
EMLOBUT, L oavaevesed 0,6 0.7 0.6 0.7
Coking Propexiles.. Good Good Good Good
Aah Fusibility.....
Inftial......0F 2850+ €080 igic 2050
Softening....%F + 2260 1970 2350
Fludd,.......°F + 2550 2200 2550
Tabie [11
incline~#11 Foow Composite
Analysis~Dry Lasis Tog Canl iiddleigonl Bet%gmigoal %gt;%
s (] —~ 1N
ABR, ,vveiivnannenseim  E5.3 5.2 7.2 9,3
Yolatile Meiber....% 21.3 26,0 26.2 25,2
Fixed Carbon.......% 53k 68,58 66,6 65.5
ZTHE 1,11 SPI, 0.5 0.6 C.T 0,6
Coking Properiles,. % Gsod Good Good Good
Agh Yusibility.....
Initinl.......°F 2800 2350 2490 . 2800
Softeninz.....?? éggg; 2650 2810 P850+
Fludd,..vaoano0F 4 " 2840 2850+ 2850+
| Iable I¥
| B:5";2&éi2!:2zﬁzzga_i;;_ﬁgez_é;kgisg!cgigiigagﬂz
Analysis-Lry Hesis Toep Coml Mid %eig?al Butzgnigfal 62 iz,
F 1) VR D & 21 - .5 15.5 &.5
Volatile Matter....x 22,6 25.9 o8.2 26,0
Fixed Cexboll,i....of  59.8 69,6 5843 65.5
BUIpHUT Y e s s vasee B 0.6 0,6 Q.0 0.6
Coking Properties,. Good Good Good Good
Ash FusibBility.....
or
Biulaig W AR e B

L PR + 2520 2300 2i50
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Table ¥
South Level hoedwa tween 5 Level snd Fac
Analysls-Dry Basim T%g g;:? pot;gn!g?al Tozgﬁgg;izg'
ABB, ooeirenrnnssole 4,7 7.2 5.9
Volatile Makiex,,.% 25,7 25.2 - 2545
TR azbon. ... % 69,6 67.6 68,6
BUlpBUL. s ervernned 0.7 0.6 0.7
Coking Properties. Good Good Good
Ash Fusibility....
Intsvisl,.....5F 1930 2500 2260
Softening. ., . F 2030 2850+ 2U50
Fluid,.......5F 2370 + 2710
Table Vi
¥ - Seouth Level Face Tet;;_'
Analysis-Dry Basis Top Coal Middle Coal Botlom Coal Composite
2 in, 29 in, 27 in, A8 in,
ABRocavascsaensnere B2.Y% Be2 Te3 7.4
Volstile Matter,,.% 1,0 25,6 26,2 25,5
Fixed Carbon......% 33.1 69,2 66,5 85,7
SUlPMUT. o sovnvarnod 0,3 0.7 0,6 0.6
Coking Properiles. Poor {ood GGood Good
Ash Fuslbility....
Initial......2F 2690 1990 £330 2150
Sotvening,...%F 2830 2100 eb15 22#0
Fluid,.......9F 2850+ 2300 28504+ 2k70
Tsble VII
. Analysis-Bry Basis " TRREET Eggnritégzlpnurf'bxnd
ASRyouvvivonnnnnndio 31,0 43,8
Volatile Matiex...p 20,2 5,0
Flzede,..vocanaeoi 5,8 1i.2
SULPRBE . e v v e se o S O.H4
Coking Properties, Foor Feor to Fair

Ash Fusibility....}

Initinl,..... 5 2850+ solo
*

Softening.... |
Fl’t’lid...;‘....:@ ‘*’ ggg'g
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11X Discussion of Results

As indicated in Figure 1, ihe chanuel sanmples from B
goam, Wichel Colllery, have been laken from the wine lm both ihe
North apd the Souih districte, Samples A and B were itaken from
the ¥orih district, this being that soriion of the mine in which
the eriginal development had Leen started, Uamples C,0,%, and ¥
are in the South Level disixrict where vhe most recent develop~
ment has been irkiug place, The-aeetiQn of the coal seam be~
twesn these twe districts 1s not being nined nxt present,

Bash chauunel eam.le were divided from Toof o floor
into two or ihree secilous depending either upon differencss
in the corl isaelf or upon separallon by dixt bands, »rigure 2
gives a diagramatic representalion of ihe chxnnel ssmples
gollected, ihoting the vertical seciions and indlcatigy the ash
snd volatile watter of thaese sectionnl samples,

It should he norvted that the seam varies appreciably in
thickness, the channel swasples coliscied ranging from BS in, %o
93 inches, JIrom the sampies studied it is mpparent thai the
¢oal seam is thicker in the North district than in the South
district, The Norih disvriot chanuel samples show an mverage
gzem thickness of 36,5 inch&s, wherease the Bouth district samples
indicate an average saxam thickness of 58 inches,

The division oi the semm into rool, middle and floor
goal appears %o be very clearly deflned in the NHorth disirict
(Ssuples A and B}, In the touth disirict there is apoarently
lese difficrentiatlon, Ekxaninatiou of the azh contenis of the
ssctions, shown in digure 2 jiudlcates thait, in the Norih district
(A mnd B) the roof and floor coal are high in meh, buk in the
Gouth districet the ash conteuis of there sections are much lower
snd in some cases anprpach the mid#la band of clean coal,

The volatile matter contents of the low ash mections
are fairly unifora thraﬁghcut the whoie portion of the seam
sampleq, varying from 25,2% 1o 26.7%. Howevsr, some irregularity
ocurs in the kigh ash roof snd floor sections, In samples A, B,

and D, the high ash floor ssmples ars accompanitd by & high
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volatile matter conient of avoroximately 28m., Ueterxinstion of
the carbon dioxide (COp) liberated from the verious seotions of

coal sewple D, gave the following resuits:

. # C0p
1, Top Coal 1.3
2. ¥iddle Coal 1.2
2. Bottom Coal 2.8

These results definitely indicerie thrt the high voliatile matter
gontant of the bottom coal samples In gquestion is due, fo & great
sxtent, 1o the pressnce of a large guaniity of Curbon dioxids,
The sourcs of the gas iz the limestone lmourities in the ash,
whieh on heating bresk down to form carbeon dioxide, with the
tecanpgnying less of welght snd increase in the reported volatile
matier gontent ol the sesiion samples,

Examinaiion of the anslysls of the Bo-~called sulphuz
band sse Table YII??gEBurs about 12 inchex from ihe floor af the
seam indicetes & almilar charactexisiic, whers un exceedingly
high ash product (43.8&%) ie exceptionally higk in volatile mattaz
(45.0%). Conversely the semple of so-galled “Gumbo® taken near
the roof snows a more normal volakile mattier conkent (20,2x) forx
a product witk 31,0% ssh,

The agh fusibvility of the coal varies ioih vertiocally
and from one losation to the other, Generally spesking it may be
said shat the North distriot coal shows uniforaly a low ash fds-
1bility, whereas the South disiriot coal varies from low to high
ash fusidility in the channel sections., ke meciions from samples
A and B in the Wortk disirict show similar charactirictics, The
Top coal has 2 high ash fusibility, namely 2850+°F, and the middle
and bottom coal have a low ash fusibiliity averae,.iag ahout 2080°F,
The sawples irom the South district acpenr to be divided into twe
groups, those fxom the 5 incline aream, ylelding & .rodust *hich, has
on ihe &verags, & relatlively nigh ash fumibility, whareae thass
samples from the south levekrl ranuge from low to nigh ash fusivility,
All the ssctions of the 5 incline samples (c znd d), with the |

sxception of 1he Botiom coal of the & ssmple indicaie medium to
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high ash fusibllity. The sectlone ol the South level samoles
(£ and ¥} show sf%ilar vnayscteriatics, the top coal having
low ash fusibllity, wh&re&s whe bottom corl has & hiygh ash Iusikility,
Certain irxfeygularities in the ash fuelbility ol some of
the ssciions heve been noted, In samples A,B, and D, although
the top s&nd bottom meotions are both high in ash, ithe top ocoal
has & bigh ash tusibility, bubt the bottom sectionm contain msk
with a low tewmperziure of fusibility, The resulis, guoted
previously, on the cerbon dioxide liberatled from the wvariocus
seotions, indicste that ihe bobitom coml is high in carbonetes,
As ihe éarbdnutoa in coal ure usurlly due to presence of lime-
stone, the resuliani high lime conient of the boltom coal would
zecount for the low mebh Iugibility in compazxison to the top conl,
Comparing the ssmplen of impurities taken from the top and botiom
coal sestions indicates & similar situstion; the so-called *Gumbp®
from the top coml has & high ash fusibility, wheress the zo-called
*sulphur® band, taken from the botiom coal, has a low ash fus-
ibility, Heduotion of tne minrral maiter in the corl by weshing
should aia in reising the ash fusion vempersiur vy the reduction
of the lime ixpuriiliss, |
An examination of the snzlysis of the composite of esch
channel sample, €ew showzn ln Tebles I %o VI, inciusive, indicates
+hat run-of-mine coal should not vary %o any grest exkeni in so
far &8 ssh and volatlile meiter content are concerned, The ash
varies from 5.,9% to 9,4k with an sversge of 7.T%, while the volatile
matter ranges Irom 25.2% to 26,2 with an average of 25.7%. The
Ash fueibllity velues for the six channeil samples varj considerably
ranging from 21509F to 28004%F; three aamﬁles weie below 2300%F
two were within the 2300-2500°F range and ouly one wag over 2ERQOF,
It may be concluded thav 1f the run~of-mine coal, irom all the
places weor equally represenied in the ouitpui, it would yield coml
having & fusibility below 2300°2. As suggesicd above, however,

washing may tendl to incresse the tempermture of ash fusibllity

due to the slimination ol maierial high in linme,
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I
INTHODUCTION

The following renort deals with m Physical and Chemiexl
study of samples of coal from the Kichel ¥ine, Ko.? besm worked in
the Crowsnesi ares in the Michel Creek district abou¥ 2U miles
- Northeasi of the town of ¥Ferie, British Columbia, by the Crow's
Nest Pass Coal Co, ILid,, of Xernie, 8,0, This suudy is paré
of vhe investigetion dealing with the Physical and chemie;l
charscteristios of {he mines gperating in the Province of Hzitish
Columbia, Fifiy-eight reporis have already been issusd on the
Fhysioal and Chemicul survey of G;nidian coal seams, snd, xooord-
ingly, this present investigation was conducted in the same
manuer &% that adopied for the previous siudies, The report is,
theﬁeiore, pressnied in seciions dealing with the following
subjechs;

1. ¥hysical Propsriies,

2, Chemical Properties,

3¢ Wasrhing Charsoterlsiios,
4, Coking Properties, and
5. Discussion ol Resultis,

The rin~ol-mine oozl from ihe mine wuis sampled by an
official from ihe Fuel Remuarch laboratories in the presence of
pepresentatives Irom the operciing company, The combined ssmple,
shich weighed mpproximately 2,000 pounds, wes bagged snd shipped
$0 ithe Fuel Hesearch Laboraiories st Qitaws,

In addition to the above, channel samples were taken
at various locstions, These were slsc shioped to Oltawe for
examination the resulis ol this study appearing ss an appsndix
to the repors,

Aeknowledgment is due the Department of Industrisl
Development of the fanadian Fecific kallwsys for 1he aid given in
connsstion with the coilaetion of the samoles of coal herewiih

rencriad,



II
PHY ICAL VROPERTIES

1, Sereen Apalysip
The sample 0f coal from the Michel ¥ine, No,3 Semm

was collected at the tipple, a representsiive portion being
taken frowm the various working places a¥ ithe time of sampling,
in this manner, a sample of run-of-mine- coal weighing 2,026
pounds wsg collected and couslidered to be rspresenistive of
the output of the mine, ¥his sample wes used for the scrsen~
ing test, standard round-hole Boreens made from 1/4" plate
being employed, The resuliz ¢f this fest are presented in
Table I,

2, Pulk Density and Apparent ipecific Gravity

The bulk density, that is, the weight per cubic foot,
was deitermined on variouw seresned slzes and mixiures of sixes
by messurement with eiiher 2 iwo - or one-cubic foot box., The
apoarent specifie gravity of the werious sorgened eizes wam
determined by a wodification of the method for deteramining she
apparent gravity of coke zs outlined In the Gas Chemiat's
Eandbook, The resulis of the above two terts are presented in

Table 1,




igble I

Goreen Analysis, Speecifioc Gravity swd Bulk Dessity

ke kucelved
Goeresm Bizes*

B CNamu - sipeclifie Graviiy Bulk Density Ash
mim Lative {10, fou. It ) %
Plus = B in, 1»8 14,8 81,00 9
2 2 W in - kh 2. L. ; 4350 13.;2:
=1/2 = 2 in, 5 . . 1%,
/ - 1=~L/2in, % 9% 1 .38 ki, 2% ik.6
ybf - 1 in, _3 70 3. 1.38 # 50 15.5
i/2 - 37/h in, 6,0 43,6 1.36 7'5 15.9
/8 - 142 im, 11.7 61.% 1. 33 14,8
1/8 - l}“’- inc 5 72;3 1. 1”'2.25 - 12!6
No U8 -~ 1.8 3 89,1 ) ) 11,2
% 2 “wo.us mg 10?}.0 j1.28 }51.25 12.2
¥ine Fun 100,0 61,50 12,0
0 - b inm, &5,2 0,00 13,2
1/8 - 1; in, 58,0 2.50 12,6
3/” - 1n. 28.5 ?.QO 15'5
0 = 3fh in, 56, % g, 00 12,8
0 - i-1/2inm, 67.3 60, 00 15,0
0 - 1/8 in. 2?.2 51035 ) 11.3
*"X11 scTeens 1/8 in, and larger are round hole., noreen No.UB I8 Tyler B8 mesh wibh nominal apercure 6I U. 205 maE,

Yipight of Sample.....oo....1bsE,

Average Sise of Coal after
Shipaent from mine to
Qtta'l.lQ..bdIi‘!tll.ﬁtll’..in.

As Hecgived
2026 .5

1.5561

'€




3. Yriability
Friskility which is an {mportant property in the seleoiion

of coal for various usges, is a physical chaiueteristic implying
degradaiion due to bresxkage slong Irscture lines, or due %o in~
herent weakness in ihe coal luamp, The *Coal Friabiliiy* lub-Com-
uittao'er the Am:srican Boolety for Testing Maicrials (A FaT M)
with K.E Gilmore of the Fuel HAesearch Laboraloriss as Chairmsan,
hax investigeted meveral methods for the deberqination of this
property with a view to the finel adopiions of & sinndard method,
The resulis of ithis work, including the method considsred for
sdoption, i.e,, the "Drop ‘hetier Test for Coal® hag heen publish-
ed in 1935 by ke Depariment of MNines under the title *Coal Frie
ability Tesya® by H. X, Gilmore, J,H,H, Nicolle, and &, P, Counmell,
Mines Braneh publieatlon No,782, This tenistive method was used
for testing the relative "size E¥abiliiy® of single sizes, The
term "Sizs stability® is ithe antonym of friability and *on thae
sasunpiion that friabllity may be measured by 2n index or pervent-
age, 1t may also be assumed that the cowplement of & given fri-
ability index will be the corresponding size sismbility index¥,l/

The remalts ol the Ifrimbility study on the Aun~of-mins oconl
‘frnn the Xo.3 Seaw are shown in Table II. The samples of the single
slxe and the mixed sises which were tesied are ag follows: 2% - 3¥:
T/EN - B¥, apd CF « W¥: in 2ll, three samples were tested,
%, Grindebility

For the determination of the grindebility, or the exme of
pulverisablility of a cozl, the method developed by Wr. Rardgreve
of the Babcock & ¥ileox Co, has been accepied as 2 tentative stande
axd by the Amerlesn Soclety for Tesiing Materials. 2/ ihis method,
which he® been described by €, K. Balt;er ant K, F, Hudson in wines
Branch publication No.737-l, was used for evaluating the grind-

ability ol fhe coale from the uichel ¥ine, No.3 {eam,

1. Quoted Trom the abavs mantianed publiostion of the Wines B
2, "Tentative Method of Test for Grindability of Coml by :he ;:2:2'
grove Machine Method, A,5.7.¥, Designation D BOS-35¥,




Table II
- Sige Stability (Frisbility)

Sixesn Boreen analyeis of coal before and afier Average
tested dropping; percent weight reiained on sige of Sixe
an&b ound b l 5 genl bhe= ngzgn
rumber a € ACTeens uare ore and ility
of drops ELd 2 NI Y £ LRy F-L e L after test per
inches cent
812 le Sixesn §1)% o
to 5% lumps - ) 2. 500
2 drops © . 56,0 13.5 9.5 K0 3,0 1o Bl 73.8
Yizxed Slzes
3 - in.
Sample(l) 17. 6.1 10.2 25,0 10,8 2.13.
& drops 15,& 21.7 12,1 12,9 12,9 &.,8 15,8 17 59.2
b grops . 1.3 17.9 12,1 12,9 11,7 10,4 23,7 .2
0« 4 in ' bl 2L LM X 3/h8  q/ev 1/uN .y ke
Bample(l) %7 1lz2.2 &1 B4 K3 7.0 13.7 *!5. 0,8
2 drops : 3.1 il.5 3:8 Z‘Y E P | g a 737 91. k&
4 drope 3.4 10,2 14,0 51 -0.725 86.6

¥ This and other bracketed figures in this column aTre ihe nNuUmMDErE oFf fiftyhpcund Tests averaged,

Hardgrove Index

Tablg 111
Grindability
Screen Slze Tégtad |
0 -4 in,
® ~3/4% in,

@ "'1/8 in,

934

90,6
102, 4

*G




Yor comparlson, three samples of vsarying sxcresn-size
prepared from the rus-of-mine coal, wers selacted for testing as
follows:

0 - 4 in, Comuosite
0 - 3/8 in Llack, snd
0 ~ 1/8 in Slack,

The results of these tesis are shown in Tabhle III, the
indices represenliing the relative pulverixabiliiy of the coxl,
Incrensed resistance %o grinding is indicated by the lower
values, the standsrd sssily pulverixed coal having a value of
100,
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111
CHEMICAL PROFERYILE

The various soreen sizes obtsmined from the screening fesis
of the voal From the No.3 “eam were subjected to ceriain chemical

analyses as follows!:

1. The Proximate Analyses inciunding The sulphur and the onlore

ific value which are shown in Tabls 1V,

2. The Ultimeie Apaiyses for the ssiected size mixture whioch
are presentad in Table VY,

3, The Sulphur ¥orms in he coal which were delermined accord-
ing to the sccepied Fowell metlhod, whersby the sulphaie sulphur
is determined by extraction with hydrochlorie acid, the pyritie
sulphur by oxidation wiyh nitriec zeid, and the organie sulpbur by
the difference beiween the inorganic sulphur and the {oial sulphur,
the rssulis being shown in Table VI,

4, the Distribution of Fusain The importance of fusain with

respect te its influence on ithe spontanecur combustion of cosl, and
iss effect on the coking propertice ol the coal necessitztes a
gtudy of the guantitive disiribution of ihis pelrogrephic coal
coastituent, The Carbonization Sectlon of the Fusl Hesearch
Laboratories bave adopled ihe Hemthcoat method, wirk csrisin
modifications, for determining fussin. This method iakes advantage
of the fsct that, in bituminous coals, fusaic is more resistant %o
oxidation than the otheX coal constifuenia; hence afier oxidiszing
the inssluble humic material to an alkaline-soluble humi¢ sub-
stance, the more resisitent iusain ia collected by filtrationm,
The resulis of this test for thg gamples sxemined are shown in
Table VI,

%, The kusibility of the Ash including the Melting kange and

Loffening and KFluld Interveale of the Ash, which rre glven in Iable
VII; the data on temperature lags being presented beexuae of their
Bearing on the clinkering properiies of the ash,

6, The Chemical Anmlyses of the Ash which are shown in Table

VIiZL,



Chemionl Anaiyseg of Uonl

Table IV

Proximste, Sulphur, and Cslorific Valus

.

#0i g~ Hry Bamis |
.. ture Ash Vola~ Fixed oSul= O#lo~
Loreen Sises (as tile ocarbon phur rifie
res'd)  Meiter _ . BTU/1d,
e % Y.y % Value
'flul bl ‘l{' in. 1.2 9.5 2102 63.3 0:8 T
2 - b in, 1.0 13,0 20.9 68,1 0.8 —ceme
i-1/2 - 2 1inm, 1.0 1§.8 20.0 62.2 0,8
1. - 1"1/21110 101 1&;06 20.8 6 .6 018 e s e
3/8 -~ 1 in, 1.1 15.5 2001 644 0.7 wmemm
i/4 -~ 1/2 in, 1,2 1.8 21,1 6M1 0.7 ~ew—
178 — 1fR 1w, 1,1 126 2.5 65,9 0,9 wwee=
No, U - 1/8 in, .1 1i1.2 22,1 66,7 0,9 ~—~—e
D - Hﬁ.ks 1.0 12-2 22.0 65.5 1.0 s o B
Mine Hum 1.1 12,0 21,2 66.%8 0.4 13,580
0 - in, 1,1 13,2 2i.2 65.6 0,9 13,370
}.jg - iﬁ. }-ol 13‘6 2009 65.5 Oog 13,3 B
3/ - L inm, L.l 1n.5 20,7 63.8 0,7 13,080
0 =~ 3/4 inm, 1.1 12.8 21.5 63.7 c.8 13,480
0 el 1*1/2131. 1.1 1&';0 21.2 6 ag O.g 13, 20
0 - 1/8 in, 1.1 11.3 22,1 66,8 1.0 13,655
Iable ¥
Ultimnte Annlyses
Lry Basis )
- Carbon Hydro~ Sulphuz Xitro- Oxygen Ash
Eamnlie 4 gen | gen 1
* f LoD Fa b o
g =- k“ 1ns ?Sil H'16 0!9 1.3 }-9 13.2
Tabis VI
Sulovhur ¥ and Fusy
“rotal guipizte ggritia gxganie Fusain
Sulpbuy ") T ;QQ%; ulph ol
% of % ot % of of % o of o ?urc
Coal coal sulphur ¢oxl sulphar cosl sulphur Ceal
 ~ 44n, 0,87 Q.0 0,0 0,08 b6 0,83 95k 2,09
1 8" h‘ ino 20
- 1 3.&. 1'
Q ~ 1/&in, 1,42




Table V1I
Fusibility of Ash

Initial Softes- Fluid

Soreen Sizes Deform— ing Tem- Tempe- Melting Scfiening ¥Ylow Aan
ation perature rature Range Inlerval Intersal

oy oy oy oy oy oy %

Plus = L im, 2380 28504 2850+ “ZO* hze* : + 9,5
2 - i ig, . 2690 28504+ 2850+ 100+ 160+ + 13,0
I=1/2 - 2  im. 2680 28504 2850+ 170+ 170+ + 14,5
1 - 1~l/2 in, 2700 2880+ 2850+ 1505 1504 * 14,6
3/ - L in, 2740 2850+ 28504 110+ 1104+ + 15,5
1fe -~ 374 ia, 2700 2850+ 2850+ 150+ 150+ + 15,9
1/ - 172 1im, 2080 2EHO+ 2850+ 170+ 170+ + 1.8
1/8 - 1/&% in, . 27%0 2850+ 2850+ 100+ 100+ + 12,6
Yo U8 -~ 1/8 in, 2850+ 2850+ 2850+ R s + 11.2
0 = Ho s, : 2700 2850+ 2850+ 1504 150+ + 12,2
¥ine Run 2730 2E504 PEE04 120+ 120+ + 12,0
0 - & in, gzgo 2850+ 2850+ 120+ 1204 * . 13,2
1/ - B in, 0 2850 2850+ 190+ 190 + 13,6
36& - B in, 2700 2850+ 2850+ 1504 150+ + 155
- 3/4% in, 2700 2850+ 28504 180+ 150+ + 12.8

0 = 1-1/2 in, 2700 28504 2850+ 150+ 150+ * 14,0
6 =~ 1/8 1in, _ 2700 2850+ 2870+ 150+ 150+ +* 11,3

Table ¥

Chemioal Annlvysis of Ash

Sample 510z Yez03 Alpdy g;:* Mgo Nap0 K20 10z Pp0s 8503 Total

3

0 - & 1n, 58,2 3,7  29.5 L5 L1 Wl 1,8 1,1 1.7 1.2 99.8
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_LABORATOIY w3, HING TEL

Cpal washing, generally sgeaking, depewis on the dlfisrencs
in specific gravities of the conl ind refuse, &nd this difference
hos Peen used in The laboratory for miény years hrowh vhe use of
float and sink tests to differentimte betrsen these materinis, By
1he sucoessive separstion of & coml 2t varipus grnvities, waskabll-
ity ourves may be consirueted which will indicate for any xlven
casl the itheorestical ssh content and ylelds of both clesn <oal and
refuse obisinable st any yiven graviiy,

The data e¢birined trom thkis test on the 1-1/2 in., elack
preparad from the run-pf-mine- cosl, and the 1~1/2 to & in, lumps,
whisgh ars presentad in seversl tables have bren ploiied &8 shown
iﬁ the mcoompenying curves, The method waed for ploiting the
gurves 13 priternei after ¥hoei of J.x. Lampbell ol the Ameriosn
Hheolaveur Corporation, 1o which hus bwen adled ihe "Specifie
Gravity Listribution® curve s muggessed by B.x, 8ird of the Bai~
telle Mewmorxisl Instiwuie. the curves repre:ent ithe following
informationi

Curve 1, whioh is the cumui.tivs float ash per cant curvs,
represenis the variation of the =sh,

Curve 2, reprsssnts the varlmtion in esh per ceut oi the
raterial with varisiion in ;zavity al wilch the separuiion is mrde,

Curve 3, Isprasssai® She oumulstive sink pur cent according
40 the recovery &8 in Curve 1,

Curve B, repiasenis the variaiion in recovery aceording to
vhe spacifiie gravity,

Curve 5, the 3,10 specific gravity disizribution curvs,
represenia a measurz ol the comparstive difficulis of sepmration
scoodding to speciflce .ravity znd with respect to the point of
separTaiion,

Aegurding %o B,%, Bird, the degree of difficulty of wet
w¥aghing & cvokl as renresented by the speclifc wravity disiribution

curye mey bp summarized x& in the foliowing tablie!
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+,Jolurve Degree of Lifficulty Freprration

Par Cent
- Bimple,.ccrvevavesss Almost any process; high tonnage
7 = 10 Mogerately &ifficult Efficient process; high tlonnage
10 - 15 pifficuite.eees.e..s Efflcient process; medium tonnage
1K « 20 Very difiioult,...., ufficient process; low ionnage
20 - 25 Zxceadingly
dgiffioult...... Vary efficient provess; low tonnsge
Above 25 Fermideble,......... Limited 10 & few axceptionally
efflcient proceszes,

¥for the ordinary study of a cowl, 10 per ceni on the curve

is used, and ithe specific gravity representing this point is sel-
ecked fox the washing of & composite semple, the clean coal and
rafuse trasitions ¢f which are studied for their various properties,
1f & horizonial line is drawn from this point on Curve 4 {Cpecific
{iravity Curve)} ihe peint at which it cuis the other lines repre-
sents the fellowing:

Curve 1, the Rverage ash per cent of the separated coal,

Curve 2, the mctuml ash per ceat of the heavient piepe of
material leit in the coal and likewlse the lighieat plece of
wmeterial in the refuse,

Curve 3, the avyerage ash per cent of the rsiuse exirzcied,

What has been sald above with raspect to asth applies
similarly %o sulphur, However, ag ihe sulpvhur in this cosl is very
low, it was nel necessary %o study this conatituent wiith reapect
o washing.

Curves showing the reduction of ash, which ls possible
undar varylag conditions of washing the 1-1/2 in, slack, are
presented in Figure I, Figure 1I presents the sizing curve and
the ash contenis of the various screen slxes, aez well &8 the dzia
obtained by washing the mixed coal frscilons at 2 Belesied
gravity of 1,50, This includes the ash and conients of the floais
a% thiz gryvity, 2% well as the guaniity recovered znd the per-
centags of ash in the sinks, Figure III gives the ash wush-
ability ourves for the 1-1/2 in. to ¥ in., Ilumps, All of the data
used in ihe consiruckilion of the curves are presented in the

following tablesk~
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Table
Table

Table
Table

Table

X1
XiX

XIlZ
X1y

Xy

12.

- Float and Sink Uate on 1-1/2 in, Slack & Ash
~ (hemiosl Anulysis and Ash Fusibility on Float
and Link Poriions of 1~1/2 in. Sluck,
- Float and Sink Uata on 1-1/2 = 4 in, Iumps - Ash
- Chemical Analyses of Rew (orl, Glean (oal
and hefuse, 1~1/2 in, Slack,
% Fussin of Haw Coal, Clean Coaml, and heiuss.
- Soresn Sizes and Chemical Analys+ss of 1-1/2 in,
Llack,
- Final and Sixpk Deta on Loiwened Lizes Using
2 Selected Grevity of 1,50
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Fig. I - Hashabiliéy Curves for Michel No.3 Seam Coal - Ash
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Curve 1 - Cumulative coal-ash percentage (float)

Curve 2 - Actusl ash percentage
Curve 5 - +.10 specific gravity distribution.

Curve 3 - Cumulative alate-ash percentage

Curve 4 - Specific gravity



-

T

pay
SRR B
s et e
s AP
" (‘\ﬂ<
i
)
1]
m
[=]
(=
s =
T
i
At T w : :
hs +
T\ FHE } v C
=) Hiafi L } N
wr} ] T H ASERIninn
adiadi .‘rw it H ¥ H (=)
A Y t *
\ EETER] = i )
H o H ks
X H
eaey i ; Beiipss
: 2 :
T
3 ] HEH b
: H sz
: ! 145 Ei o
7 z : LD
T =y
t
; T H
HITNS F HerE
: i 1
: T 1 1 R T I e arantnapsaransann hannnuswunn) nusdenns Lawid ferus)urlnannn Il
T < jus. T i v
Eha v S3Rasatn
F] ]
=
fadagedin
=
34
1 \ i
: . N
Lu H
g
fal
iF : H
ﬁ + b
h T £
e .
+ -
tde H
3
Aﬁv is JEzEeaee: 10
SN -
15 +
T o i
m ity SEHGR
H ww L
it i

FIG. II - Curves showing screen analysis and Washing Data On

3 Seam Coal.

Sereen Sizes for Michel No

float at 1.50 specific gravity.

Curve 1 - 3izing curve

50 specifie gravity
.50 speciflc gravity.

h in sinks at 1.
h in screen slizes.

Curve 5 - Percentage ash in floats at 1

Curve 2 -~ Percentage
Curve 3 - Percentage a3
Curve 4 - Percentage as
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FIG, III - Washabllilty Curves for Michel Wo. 3 Seam Coal
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Curve 1 - Cumulative coal-ash percentage (float)

Curve 2 - Actual ash psrcentage
Curve 5 - +.10 specific gravity distribution.

Curve 3 - Cumlative slate-ash percentage

Curve 4 - Specific gravity
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¥lost and Sink Datw on 13" Slaok = Ash

4,40 Lpecliilo Gravivy

N Cumulet 5.’73 iBtrs 1o
- reight Ash Floats Sinks )
Specific Grayity & Weight Ask  Pelight Ashk Ordinste
% % * % Yo Fud
Floais 1, 0 ig, 1 2.5 4,1 3.5 100,0 12,1 %:Eg' Ei 2
Sinks 1.30 ¥ La 32.7 10,2 gi g £.6 KE,9 19, 1,45 21 7
£ 1,80 " 1.20 O 23,3 30,8 T.7 15.2 #2,3% 1.25 9
" 1.50 . 0 1.2 309 32,0 4.0 9,2 54,7 1.65 1.0
1,60 £,0 58,3 100.0 12.1 5,0 58,3 1.75 0.9
Curve Xo, L3 2 i,2,8 1 3 3 5 5
Table X |
Chem Analysis and Fusi f Ash Q§‘§%5§t end Bink Poxtioms of 14% Slack
(Dry Bazis
Yola~ it - - 5 ¥lo
Specific Gravity Azh tlle Pixed Coking  Lulphur Eﬁta%ﬁi ﬁgtgg ¥luid lzlt nftfn_ Inta;-
iat;ar ﬂ;rbén Propexrtilies at%on in ragure Rnngn 1nb;rval v:%
Floats 1.30 3.6 23,6 72.8 Geod 1.0 2660 2% 2850+ 190+ 190 +
Sinka 1.23 4y 1.40 lﬂ.g 21, 5 8.2 Good 1.0 2850+ 28R04+ 2850+ - nron
" 1.2 23, 19. gg.ﬁ Falr to Goodl,0 28504 24504 28504 ——mw o ——
" 1.29 W 1.80 3.3 20.3 . Poorx 1.2 100 2850 2850+ 1504 1504 +
" £9.0 15,1 26,9 Agglomerats 0.7 80 2850+ 26R0+ 170 1TOs +

tst



Table X1
Flgat and Sink Datz on 14¥-H in, Jump

- At ~
. W‘i‘ht Ash tcugglativoi *.10 %faaiiigtﬁxavity
5 ‘ eig Floats Sinks T ion
peokilic Gravity . % ¥ezent Asn relens a;h Gfavity oalculutss
; Ord nate
Floats l‘ag “‘9 76 3‘.9 7'5 10000 13.“‘ %:Eg 8 ts
Sinks 1.30 " 1, 12.2 1 72.1 9.0 95.1 13,7 1.45 93
» 1,430 L4 .2 9,4 22.0 .5 104 22,9 28,1 1.25 12, E
x  L.sp v 1.b0 9.6 245 96,1 1.8 13,5 32,8 1,8 "
# l.600 3.9 Bl.8 100,0 13.4 2.9 51,8 1.75 l.
Curve Na, i 2 1:293‘ 1 3 3 5 ‘ 5

A



Table XII

18,

Chemical Apalvses of Haw Coel, Glean Coal, and Hefuse

Haw Clean Corl

nefune

Coml Floats 1.50 ©Sinke 1,50

;’ieisht;.-‘-n-tq.qgtqt--ncoo.:isaﬁl 3.09.0 35.? 1”’.3
Proximate Anslysis (Dry Basis)
L'h..l..lll!l‘ﬂ!.'.l-..‘.."'% 1#09 706 5006
Volatile Matter......oce.00.p 21,2 22,2 15.9
?ixﬁ g;rbén‘.'GI.ltliil.l.Q* 6#.8 ?052 35'2
%lphnr..--cntladootdvtnootilﬁ le 008 00
Onlorific Yalue BIU/ib...., 13320 18340 e
Fusion Point of Ash........ F 2850+ 2850+ 2850+
Melting Range of Agh,...... ¥ 150+ + 200+
Qeking Properties...... c0e.. Good Good Pooxr
Table ¥ITT
Fusain in Raw Cosl, Clean Cosl, snd Hefuse
~ ¥usain
% of Purs Coal
1-1/2 * Blsck (kaw) 1,64
Clean Coml:
Floate 1.71
Refuse: Sinke | 6.1%
Table 11V
Bor Anglysis and Ch sl Analysis
{Bry Basis) of 1% Siack
_ Cum, ,
Loresn vixes Helght Veight A#R Bulphur F.¥.A,
% » o oF
3/% - 1~1/2 in, 25,1 25.1 15,3 0.& 28504
0 - L/8 1ia, T ko k 100,0 11,3 100 2850+
Table XV

Flowmis A Sinks

WEIERT AR SUL="FFUE, Velgnt Ash Sul= F.F.X,
phux

L. L

% °r

3/ - 1-1/2 in, 78.2 8.7 0.8 2850  21.8 62,3 0.6 2650
1/ - 3/% in, 82.3 7.6 1.1 2850+ 17.7 4%.€& 0.6 2850
0 - 1/% 3in, &8.8 6.4 0.9 2850+ 11.2 ¥7.7 0.7 2850+
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v
COXING 3HOE wnlInd
1. *Swelling Index* Test

In oxder to predict the vhysical propertiez of by-product
coke made from mny given coel, a laboratory test has been develop-
ed at the Fuel Rescarch laboratories, which has bien outlined and
published by the kines Brameh,l/ This test consisis of determin-
ing the volatile meiter and the percenicge of aweiling of the coke
button 8t 2 temperature of 600°C, From these data the "Swelling
Index® iz crloulated, and by the ald of » coke clrgsification
chart the coal is located in a particulsar group. The various
groups are arblirarily delimited according to the physioal pro=-
periies of the coke made from the coals in these groups.

Samples of the raw and washed 1-1/2 in, #lsck from the No,3
Seam were subjecied to the above test, the resulis being shown in
Table X¥I,

2, *caxing Incex" Test

It has been ahown that those coals which nre recornized am
falling within the best coke~producing class are capable of with-
stonding & higher rdmixture of inert malerial »nd will yield a2 ocar-
bonized residue of Aefinite orusbhing strength than are the more
infertior coxlis, This phenonemon hss Eaan thoroughly studied and
methods have Yeen teveloped for the determination of the *caking
index®, ¥hile theme tesls are of uncertain value for the nurpose
of ssnensing = tid; range of coals in their mpplicavion 1o the
produciion of by-produci coke, a knowledge of the "caking value®
is pf importance when it is desired to mix ineri carbonaceous
materizl or non~coking coals wilh coking coals,

The method developed by Uray, in which 25-xramme mixtures
of opal a2nd sand in varying provortions sre onrbonlized in Illium
crucibles &t 950°C,, has been adopied as 2 standard at 1he Fusl
Kesearch laboraitories, The zetio of the mixture of sand snd coal,

which on cerbonization will form & sufficlently strong button te

1/ A Laboratory Test On CoBLS 10T Predicting the rhysicel Proper—
iles of the Kesuitsnt By-Froduct Coke" - by H.A. Surong, K.J.
Burrough snd k. SLwerizmen - kines Bronah publiicavion Xo.,737-2.
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support & weight of 500 gremes, is designated as the "caking
index", The higher $he *Caking Index" the grerter the coking
propertles. The results of this test, a8 applied to the zua-

of-mine coal from the ¥o,3 Lrum, &Te showxn in Table iVI,



Table VI

PHYCICAL PHOPERTIEL OF BY-PROILUCT COKED

ke indiceted by o

Y

SOWELLING IRVER® T

2l.

1“1,2 i’no

Yolatile Matter at 600°C. (L.B) ......%

s"lling Indﬁx.-.-..;--.:...-....

Sectlon —-~loke Qlassification Chart....

Speclfic Volatile Index,........

LA I 2 W ]

LN N EE N

Leotion--loal Olagsifioation Chert.....? H = ¥etabituminocus

Ash per cend in coal {(dry).csceviaiiaas

PHYLICAL rROFERTIEL QF BY=pn(UUCT COXKE

“ize on wharf(% on 3" soresh.........
(Braese: %=1/2%, . .00t ns

Shatter. Test 2
Abrasion test{Index:® on

Dansity

Transveras EHriDKAE®e . . it aanree

Appearsnce of natural surfzce........

e S T E N E SRS B RA R YR

Sh‘pina----
S'ﬁriﬁgth;..-.......
Cross fracture,..

4 o b Fadp s

0@11 ”gmgtu:'."I'.-I.I't-'l

Bpo‘ng‘..l‘lO.."'..'.."‘Ol""..'ll'.:very littl'

?ab‘bly aauooltlnlnotoovutut
:YPE QF TEE‘:TQIIIGHI!D
EEWS...--qoc.o..-;.--‘-‘qnsa-.4--.-

(B BRI B L N A A )

Index: % on 2" seresn,,:
Breﬂlﬂi %-1/2“tlctl-h-t:

z&* soxeen,,
(mﬂt: *‘1/}. asscraraauen

{App. Specific urevity,.!
{lLba, per cubic foob....

* B &t et b nesTrieeeh

[
LI I B I B N B J

‘Ii'l’l‘l.;

»

»
Sk A Wi 45 BB WE SR P AEWA 4 Bk S Sk N B4

*

none

1his conl
approechesn
the ¥ooah-
anvas Type

ovens

of blending:
Gcoal =nd Ccan
not be used:
zlone in by=-
product coke

a0 WE B4 ¥

Very 1little

aone

Washing im-
proves iles
contraciion
charscter~
istice of
the coal,
but ngt
sulfficlent-
ly. Thiscoal
fannot be
used alone in
by=-oroduct
ovens

S*}gi
As received Washing
s 156 i 1T.1
;580 : 1023
; Border of ; Iz
! Il &1 H
: 197.6 s 19%,7
T a0 3 7.6
: 25,0 : 30,0
H 2.5 H 2.0
i B5.0 : 60,0
3.0 3 2.%
t 85,0 i 90,0
: 35 f 3.0
0{95 t 0,90
: 26,0 : 25,0
; Very toor ; Fair
i Steel grey:gﬁteel Fed 3 4
H : smooth
3 sguare H SQuare
:  Haxd i Hard
shsrerne ;ﬁed. to 1arg; Med, to large
iami, squars : amb. asquars
dense H Lense

Caking Properties
Gray Caking Index

Run"ﬂf"'xin. Sﬁmplﬁo * e s st e an

55
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Vi
LUMMAKY ANC SICCOLLION OF HEULIS

The run-of-mine sample of coerl from the ¥ichel ¥ine, No,3
Seam operated by The Crow's Nest Pass Cosl Go;, Ltd, in the
Crowsnest area, British Columbiz, wes collected 2i the mine by
sampling st the tipple, In this way, 2,026 1bs, of coal, consider~
ed tc De repressntstive of Yhe output of the coal from thie seam
was colleotsed and shipped to the Fuel rnesexroh Laboratories lor
the investigation 29 1o 1he Fhyslcal and Chemical propertiecs,
Physicel Propertles

The resulis of the screening vesis on the Tum-of-mine ooal
whick wers conductei st the ¥Fuel Heserrch lLaboiratories are shown
in Tahle I, which contains the percentage of the various screened
sixes on the ¥as received” basis. On this oasis it will be noted
that 27.2% of the soal wxs below 1/8-in, in size, 1, &% was above
Bein, in sise, 14.8% 2 - % in, iz size, the remsining ¥3,6% being
distributed bekween the othexr zixes, The amount of dust, 1,e.,
material passing » U¥-mesh moresn, wis very high in guantity
saounting to 1C,9% of the total conl., 71lhe average sixe of the rune
of-mine ocoal *as received® was 1.551 inches yislding 56.4% of
'}7#~in. xlack,

The bulk deneity and apparsnt soecific srovity of the various
scraengﬁ sisen are given ixn Tablie I, The results of the run=of-
mine coal agfee very well lith_ether conls of =imilar ash contents,
the individual sereen sizes sbove 1/8 in, having uniformly lower
bulk density }h;n mixiures of these wlxes,

The resuite of the friabilisty test on the coal from %he
¥o,3 Seam are suown in Table II, One single mize and two mixed
eizxes prepared from the run-of-mine ¢oal were tested zccording %o
the method demoribed in publication No.762 of Yhe Mines Branch,

The table contains the resuits of a two-drop test oﬁ the varlous
sises studies, as well aeg the resulte of a four~drop test on the
mixed size samples, This lavter procedure is preferred for mixed

sigee becauss of the cushioning effect of the fines, In ithe § -~ U

coal, nfuer four drops, the "Sirze stability” wss 86,6%, wheress,
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ihe *size stability* of the 3/U"to U*, after only two drops, was
79.2. 1t is noteworthy thal the elngle size fested had & relative-
1y low mize stablility, namely 73.5% for thas 2¥ - 3" lumps,

The grindability indices for three sizxes of coal prepared
from the runa-of-mine coal are given in Table 11I, These indices
sre Teporied on the hasis of the Hardgrove~dachline method which hax
been described in hines Brench publicrilon ¥e.737~1 alihough the
finer sixes of $the coal appenr to De mores easily oulverized than
the coarsc<T sizes, 1t is gulite evidunt that the coal as 2 whole
should oulverize very readily,

Chemical Properties

ihe proximats and uliimaie Analyses of the various scresn
gixzes are shown in Tables IV and V resvectively, it.rill bs noved,
referring tc Table IV, ihsd the ash content of the various sizes
with the exception og the plus & in, lump is fairly unifore, vary-
ing from 11,2% to 15,9%, ‘here appesrs 1o be an incresse in ash
gontant in the intermedinte sives, showing 8 increxse Lromw 9,5% for
the +4 in. lump to 15.9% for the 1/2-3/4 in, size, 2ni then a
decrease 0 11.3% for the ® ~ 1/8 coal, The connosites vary in
ash content sascording io the proportion o¢f the slzes included, the
run~gf-mine coal yielding 12,0% of meh, whereas the 3/i4¥ 1o &*
Iuwps yields 15.5% ash, 7The sulphur content is low and uniform
for all the sizes renging from O.T% to 1.0% wiih an average for
the Tun-of-mine amounting to Q.%%,

The volatiles metitter of the coal ig low t0 medium and, based
on the “Spesifis Yolatile Index" 1/ metuod of classification, this
coal has an index of approximmtely 196 whick places it in Seotion
H of the metabituminous blencling coals, Accorxding to the A.S.T,¥,
classification Desigmation O 3%%-36%, where rank is based on the
fixed carbon and ozlorific value calgoulated Lo the mineralemattsre
free Dasie, Shis coxl is Nedlum Volatile Bituminous,

Table V gives the Ultimate Analyses of the § - 4 in, composiise,

“he coal is & fairly high osxrbon znd low oxygen mzierial,

Table ViI shows the resulis ol whe asnh fusion deverminations
1/ Classifieation of Goals Using Specific Volaiile Index” by R.4, ‘
£irong, E.J. Burrough & E. Swartaman-Bines Brench publiostion $725-%
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jueluding the meliing renge and the solfiening and fiuid intervals
for the various Eiges of cqul; whersas Table YIII gives the
ghemical anglyses ol the eeh of a comoiosite of sixes., It will

be noked thet the Softening Temperailures of the ashes for the
varicus sizes are very uniformly high, all showing & vaiue of
285042,

Yhe formas of sulphur for the O = I in, co.posite pripared
frow the run-of-mine goal are shown in Table YI.' Yhe pyritie
sulphur is very low, amounting te 0.0Wj of the total coal i,e.,
4,6% of the ¥0%al sulphur is due to the presence ¢f pyrite,

The distrivution of fusain in the coal from the No,3
Seam is also shown in Table VI, It will bs noted that the fuasaln
content of the conl is low in quentity, being 2.09% in the 0" -
4* gizxe, I% ie evidently very uniformly dirsributed througheut
2ll the lzrgeYy sizes, there being some concentration ix the
Iarger sizes, the 1/5 ~ 4 in, coal showing * fusain content of
2,5% a5 against 1,42% for the 0 - 1/8 in, fines,

Laboratory Washing Tests _

The washing teal on the coal from the No.3 Sesm were con-
ducted in the standard manner on & sample of 1-1/2 in, slack,
prepared frem the run-of-mine coal and on the 1-1/2 in to % im,
lumps, The results are given in a series of tabies and curves
shown in seeflon IV, heferring to Tables IX and X, it will be
noved ihat the 1-1/2 in, slack containk 3.5% of inherent ash, as
indicated by the fraciien floating at & specific gravity of 1.30,
At this gravity B5.1% of the conl 18 recovered, 1The sulphur is
low and prasiisally =®1l inhersnt msterial. wasmhing this coal
&t n #pegific grevity of 1.50, which asocording to ithe +,10
Bpecific gravity distribktion curve represenis sixple wek wathimg
resulied in the production of &5,7% of clesn cosal having 7.6%
of ask and O.& sulphur, The sofisning temperaiure of the ask
wae not changed by washing remaining at 2550:%F. These Tesults

are shown in Table X11 which gives the chenicsl anslyses of the
raw coal, the clean c¢osxl, and the reiuse, Table XIYI yives the

fusmin content of the sbove three samples, 1t will be noted
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that the refuse shows & decided concentrztion of fusmain, The
clean c$a1 indicated no decrepse in fusxin and no decrease in
total sulplmr, Tables IIV end LY snow that ithe finer siges of
ths'l—lfz in., slsck may be washed %o s 8lightly lower ash conbent
- with ap attendant lower refuse loss than the larger sizes. The
3/% = 1-1/2 in. coal is reduced in ash o &.7% with a refuse
logs of 21,%% wherees, the 1/8 ~ 3/ in, goal is reduced in ash
to 7.6% with a refuse loss of 17.7%. The fines, meterial
through an 1/8 in, sereen, may be exnerimentally washed zs
easily as the larger misass, the ash bsing reduced to 6,4% with
& refuse loss of 11,2%, The various sixes rezct in 8 sixilayry
manner §o sulpbur reduction, The ash fusion temperaiure of the
various sizes are not altered by washing, remmining high,
heferring to Table XI and Figure III, it will bs noted
that the 1=1/2 = ¥ in, lumps prepared from the run-of-mine coal
sre not as amensble io washing, 2¢ the 1-1/2 in, slack, The
inharxent 28k ls high as indicated by the material floating at
& specific gravity of 1.30. There was only H.9% of this coal
containing 7.5%% ash, J¥rom the dswr znd the ocurves it will be
readily sesn ¥hat this Jump coal may be easily washed at a
gravity ef 1.55 to yield & produet condaining auproximately
10.5% ash wikh & refuse loss amounting to about 7% of the total

coal washed,

Coking Propexrties

The phenonemon of coking, whereby z bituminous coal
becomes plastic and then fukes 1o & goiid wasx, 1s considered
to be a combination of two reactions, ope resulting in the
swelling of the plastic mase, and the other beiug responsible
for the ultimate binding or ¥eaking". variocus methods havs been
introduced for the delerminaitlon of these two properties with
& visw %0 predicting the ihe renction of & cozl in by~produst
ovens, A Method developed at the Fuel xesezrch Leboratories for

determining the awelling properties hus been pressnied in

detail in Mines Branch publioation No.737-2., fThe caleulsted valus
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*Swelling Index® is a comparative memsure of the swelling
properties, end the higher ihe index the greater the awelling.
This index is used in combination wlih & specific coke classe
ification chaxt tv locate the goal in & group, the physical
properiiez of tke coke made from cosls fzlling in this group
being kunown., The resulis of this test, ms applied to the 1-1/2
in, slack befors and aftex washing, are shown in Table IVI, It
will Be notsd that the *Swelling Index* cf;ﬁtz raw coal is 880,
and, on the basie of this test, indicatex & conl that would
result in the preduciien el & very go.d coke when processed in
by~product cvens, However, it should be noted, this coal could
only be used when bPlended with high volatile coals, bectuse of
it poor shrinkage characisristics, Washing resulte in sub~
stantisl impreovement in the coking propertien, the swelling
index ¢of the 2oal inereazing to 1023, This weashed coal when
blended with high volatile coalm, should be very satisfmctory
for soke produciion in standerd by-produst ovens,

The method developed by Gray is used at the Fusl Kesearch
Laboratories for determining the binding or caking properties
of & gonl, The *Caking Index* determined by this method, and
desoribed in Bection ?, does not lend itself to exact correl-
ation with the reaction of a coal to coking, but may, howevesz,
have & ceriain value in determining its auitabili¥y for sioker
upe, The temd is veing mtudied in this connection st the Fuel
HKesenroh Laborateries bul, s yel, no definite correlation has
been established, The rerulis of the caking index test on a
sample of the rua~of-mine coal irom the Ko,3 Sesm are shown in
Table XVI, The index for the coal im 45 indicating a good
caking corl,
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Appendix
study of Channel Samples
I samples Gollected
Usually & cosl sezm varies in quality boih vertieally
shrough the dcpaai% and also latersaliy from ona locsiion 4o
ancther, In wview of the lmportance of this varisiion in relation
%0 the preparation and use of the coal, it was decided to etudy
ehannsl sampler of No,3 seam in addition to the regular {ipple
usmple of run-of-mine coal sollected for the Fhysical and
Chemical Nawvpy,
. Ghsunel samples from thrge different locuiions in the
nine were collecied as follows!
(A) Fzom N,k Incline - at the Face
{B}) From No,3 room off ¥e,9 Incline

(0} From the new chute a$s the foot of Wo.l2 Incline
These lecatlions are indicated on the Nine plan, Figure 1.

Eack channel sanple was divided ints three ssecotions
vertioally, depending upon either mark.d differences in ithe ocoxl
1sself, or upor separation by dirxt bande, YTheas mectlons wers

ng fpllowe:

(&) Xo.lt Iocline ~ 2% the face
tag 7 in, Top corl
B) 60 in, Middle coal
(e} 15 in, Boittom coal., This rortion had ne
definite partings, and wss muoh
slickensidad
Total thickness = 132 in,

(b} %9 in, Niddle coal
{e) 48 in, Boitom coal -~ No vimible impurilies
Thickness = 116 in,

{C) New Ubute vt the foot of Wo,12 Inmcline
l:; 3; in, Top cot
{b in, lddle coal

{e) 39 in. Bottom coal
Toval thickness = 117 in,

This sear apoxrsnily differs considersbly in sppearancs
from either *A or B?, inasmpuch am it 18 more uniiorm, visidble
impurities being sntirely absent save from a few lenses of

stone occuring ococasionally,
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Il Analyses

The proximete anwlyses, sulphur contents and ash fulte
ibilitles of the wvericus channel sswples sre Soown in the follow-
ing tables, All she analyses were calculated for the composites

of the sections of esch channel sample,

TABLE 1
X < X ineiine, Face
Apalysis-Lry basis Top Uonl Middle CGoml Bottom Coal Ggggg!itc
BT in. 60 in, 15 in, 132 in,
ABR..iiivvireniiaasn 6,6 6.7 10,6 7.1
Yolatile Mstier,...x» 22,8 22,7 23,8 22,9
Fixed Carbon,......% 70,6 70.6 5.6 70.0
Sﬁlph’}.f,..--ca...at$ 016 0.8 0.9 0.7
Ceking Froperiies.. Good Good Good Good
.kSh rmihilit’t L3R BN &
Initial.......éi 2850+ 2800 28504 28504+
Softening.....,f 2850+ 28504+ 2850+ 2850+
jtl“id& At s ae b iF 2550+ Easm 2550"’ 2850‘“
JABLE I1

, B -~ 3% ¥oow off 9 Incline Composite
Analysis-Dry bamis Top Coal Niddie Comi Bottom Cowml Total

19 in k9 inm, Lg jin, 116 in,
L P - S - 9.5 10.5 9.9
Volatile Matter....% 23.7 22,4 21.7 22,3
Fixed Carbon.......%» 67,1 6,1 67.4 67.%
SULPEMTy v evsnvenensd 0.7 0.7 0.6 0.7
Uoking Propexiies,. Good Good Good Good
Ask Fusibility,....
Bofieniaelll0F boe. s oo 2som

Fluid,........9F 255?} 2850+ 2850+ 2850+
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TABLE III

C=New Chute-Fopot of 12 Ineline Compoxmite
Anglysis-Ury basl® 7o Coul Middle Coal Boitom Coal Teial

36 iz, k2 in, 39 in, 117 in.

ABNy.vivuinnonrnarep 11,7 2.4 Ts7 9.7
Volatile Matter....% 21,0 21,2 21l.3 21,2
Fixed Caxbon,......% 67,3 89,0 7.0 69,1
BULPAUT, s ovnvrvrasal Qo8 0.7 0.9 0,8
Coking Properties,. Good Good Good Gosd
Ash Fusibllify,....

Initial.......3F 2700 ggsoa. 2600 -

Fratde. ol 4y 2d0r 20r 2P0 28or

2850+ 28504 2850+ 2850+

I Discussion of hHeeuylis
Ae indlcated In Figure 1, the channel samples from No,3

ssam, Michsl Collliery, heve been tiken {rom the nmine in vhe
Kaet level district, Samples & and B were taken irom the
Uouth section, wheress mample C was takeu from the Northern
section nsar thé new developmeni work,

Each eh&nnsi samule wse diyvided from roof io floor inde
three seciions depeniing aliher upon differesnces in the caal
itxelf or upon separation by dirt bands, rigure 2 gives a
diagramatic representsiion of the channel samples coliected,
showing the vertical zectionk rnd indicaving the ash and
volatile matter of thess sectionel samples, _

I1 should be noted that the seam does ol vary sporeciably
in thickness, the channel asmuples sollected ranging from 116 in,
to 132 in, From the samples studied it seems thoit the coal
seanm is thicker in the section appreeching the sastern disiriel,
whers sample & shows 3 thicknesr of 172 in. in compsarison to an
average thicknese of approximstely 117 in, for the semples B azd
¢ taken in 2 mors westerly direction,

The disivion of the seam inte roof, widdle and floox

oos]l does not appear to be very c¢lesarly defined in any of the

samples collected, Xxamination of the ash conten.2 of ithe
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sections, shown in Figure 2 inGicetes ihet, there is no
acpreciable congeniration of wineral matier in either the roef
or floor cosl, the ash osonients for alli samples garying frows
6,6 to 11.7%.

The volatile matter gontenits of the various seciions
are faixly uniform throughout the whole porfion 0f the seam
sawpled, warying from 21,0 %o 2%3,%%, It should be noted that
sample O, indiostes throughout iis veritical heighi a lower
volatils maiter content than the other two chennel samples, and
this decresse in volatlle maiter cannclt be accounited for by an
inereene in the mineral content of the coal, as smupies B and
0 have practically the same ash contents,

The ash fusibility of the conl 18 very uniform boih
vertioally and from one lae&ticnigk the other, In 21l cases
the moftening tempereture of ithe nshes was very high, namely
28504%¥,

An examinsiion of the znalysis of the counosiie of esach
channel ssmple, shown in Tables I Yo IXI, inclusive, indicates
the yun-gf-mine coml should not vary to any great extent in so
far as its =ajser chemical and physigo-~chemical properties are
concerned, The ash varies from 7.1k to 9.9%, the volatile
sptter from 21.2% tc 22,9% and the soitening temperature of
$he mgh abould be uniformly high at 2850+°F, Heduction of Bhe
guantity of mineral matter in the coal should bave 1o materiml

influence on the other characterimtics of the coal,
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I
IRTRODUCTION

The following report d:sls with a Physiesl and Chemical study
of » sampls of coal from the Michel ¥ine, No,l ssum worked in the
Crowsnest arex in the ¥ichel Ureek diptrict 2U miles northwest of
¥ernie, British Coluwbia, by the Crow's Nest Pssz Cosl Co, Lid., of
Fernie, British Columbis, This Study is pert of the investigatien
dealing with the Physical and Jhemical cheracteriztics of the mines
operating in the Frovince of Aritish Columbia,' Fifiy-nine reportis
have already been issued on the Fhysical aud Chsmical suzrvey of
Canadian cosl seams, and, accordingly, this oresent in investige-
tion was conducted in the ssme manoer as thet adopisd for ihe
previous studies, The repori is, thersfore, presented in sestions
dealing with the follewing subjects:

i. Physioal Propsriies,

2, Chemlonl Fropertivs,

3, ‘%eshing chartcterisﬁics,
¥, Goking rroperties, and
5. LDiscusslior of FResuliws,

The run-pf-mine coal irom fhe ¥o,l Leam wis sampled by an
sIficial from the ¥Fuel Reserxch Laborsiories in the presence of a
representative Irem the opersting company, The combined earple,
which weighed soproxinmately 2,000 pounds, was bagy:ed for shipmant
$o the Fuel Research laboraiories at Ottawn, In additior to the
abere, channel samples were taken at variour lecations, Thess
ware eise shipped to O%taws for sxenmiznation, ths zesuliis ol thise
- gbudy appearing as an appendix %o this repors,

Acknowladgment is due the Leparitment of Indusirizl
Development of the Canadian Pacifie Rallways for the sid given

in eonnsekion with the collection of the samples of conl

hersewith reporied,
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The sampls of conl from the No,l Seam wes collected at
the tipple, & rgpresentative portion being taken Trom the various
woxking pisces ai the time of sampling. In $his manner, a
sample of run-of-mine coal weighing 2,010 pounds and repressni-
ative of the outpus of the mine was oollected, This sample
was used foz the seresning test, siandard round-hole screens
made Trom 1/4#* plate being employed. The resulis of this test
are presented in Table I,
2, Bulk Density and Appurent Epecific Oravity

The bulk density, thav is, the weight per cubic foet,
was determined on varicus soreened s2iges and mixtures of sixzes
by measurement with wither & twe - or one-cubic foot box, The
apparent spesific gravity of the various sgreened sizes wes
determined by a wodification of the method for detersining the
apparsnt graviiy of coke as outlined in the Gas Chemiznts® Hand
boek, Ths resulis of the abdove two Ltcsus mre also presenied in
Tabkle I.



TABLE I

Screen Apalysie Specific Graviiy and Baik Density

Ag received N Bulk D
ecifi ik sit Ash
Sereen Sizes By Cumu- Gravity (Tbs/cu.tte) 4
weight lative
Plus - & in, 745 T-E 1,2 U, 75 He3
2 - ﬂ- in, id. 9 20 1. 3 h‘"j# 0o 90 3
1=1/2 = 2 1in, 2.8 23,2 1.39 L2,50 9.3
1 = 1-1/2 in, 2.8 29,0 1.25 U, 25 13,0
3/h - 1 in, 2 33.2 1,41 43,50 15.6
3.(‘2 - 3/4%  im, 6.7 2949 1.39 13,25 17.%
1/ - 1/2 in, 15,3 5.2 1.35 43, 25 16,5
¥o U8 - 1/% in, 22, 89,4 13,5
o8 = 1% i 10.6  100.0 1.28 48.75 11,3
Mine Fun 100,0 55,25 12,7
0 -~ k in, 9212 56,00 13.9
1/3 — 'u‘ inp 59' 1325 17-9
3/”’ - h- in, 22a7 ?025 15‘2
0 =3/ im, 66,8 55,00 15,
0 - 1-1/2 im, 76,8 6.7% 14,1
0 - 1/8 111. —3”2‘3951 1. 28 .?5 12.5
As Heceived
Helght of Bample.s..oviveiveaeses 1bs. 2010,0
Average Sixe of Coal afier
Shipment from Mine to Ottawa,.,,in, 1.058

T s i e e g

‘<



3. X¥risbiiity
Friability, which is an impoiient property in the sel-

ection of eoal for various uses, is a physicsl characieristiis
implying degradation due 1o breskage along fracture lines, or due
o inherenty weakness in the ocosl lump, The *loml Friability” Sube-
Committes of %he Awerican Society for Testing ¥aterials{A, S,T.M.)
with R, E, Giimore of ithe Fuel KeseaXroch lLaborxtories as Chalrman,
has invsstigeied meveral meinods for the dstermination of <his
property with & view to the fiual adoption of & standezd wethod,
The results of this work, inciuding the meihod consiliered for
sdoption, i.e,, the "Drop Shajter Test for Cosl®, has Leen publishe-
ed in 1935 by the Department of Mines un&gr the title *Ooal
Friability Tests® by H.E. Gllrore, J.F,H, Wicolls and G.P, Connell,
¥ines Branch publication No.762, This teniative method wig used
for testing thes relaiive "size mtebility" of single sizes, The
term "size stability® is the antonym of frisbility and "on the
nasumption that friabiilty may be wmessursd by an index or par-
centuge, it may slse be sesumed that the complement of & given
friability index will Dbe tha correspoading sisze stability index"1/

The resulits nf.ﬁg% friabliity study on the corl from
the 0.1 Seam mre showa in Table II. Yhe samples of the single
sizes and the mixed sizes wiich wers iested zre as follows: 27
%0 3%; 3/8" to ', apd O to 4%; in All three samples wers tesied,
k, Grindability

Fox the dstermination of the yrindability, or the ease
of pulverizabiliiy, of a coal, the method developed by Nr. Haxd-
grove ef the Ba®cock & ¥iloox Co. has been zceepted me & fentative
standard by the Americsn Sscievy for ‘esting Materisls,2/ This
method, which has baen described by C.E, Brliser and NP, Tudson
in Mines Braneh publication Ws,737~1, wos used ior svalusting the

rindabilit f1t ouis from the .1 Sesm
%V ’uoteﬁ rom the abhove mention publiaation of the ¥ines Branch

‘entative Molhod 6f Tost for {rindabliity of Uoai By the Haard-
grove Machins Method® A,L,7,H, Dasignation D 509-35T,



TABLE II
Sige Btabilit Friabilit

Average
81 Gereen analysis of conl belore snd after
te:-::d dropoing; psrcen¥ weight retalined on zz:; gi. i%:;_
aad : *Tﬁﬁﬁﬁzf§£322§§§§§3 _Equeie fore and  ility
Tanbey I 2% 14 1Y 3/Rx )2 ~1/2* afier tast per
ol drops inches cent
g &

a t * Tumpe{l)* 2,500

fg drops P 40,0 12.5 9.0 5,0 5,8 28,0 1.250 59,2
| Bige
3 - in,
Sample (1) 5,2 42,0 10,% 22,6 16,3 1,95k
2 drops 3,8 19,6 12.1 15,0 12,5 9,6 27,4 1,261 éu.z
8 drops 0.0 16.3 9.6 11.2 11,7 10,k 40,8 0,985 /0,
0 -k in, A A R Y G
LSmmple{l) 2,3 11.7 3.0 6.% k, 5 7.2 16, 5 h& 5 0,713
2 drope 0.0 6,3 3.8 9.2 5.8 &, 3 , Z 0,571 20,1
h drops 0.0 5.% 3.%5,3 5,0 7.9 16,7 %4 0.506 71.0

* This and ofher bracketed figures 1in this column sre the numbers of fiftyepound tests averagsd,

TARLE ITI
Grindability
Loreen Siﬂ lested Hardprove Index
G - in, 07,2
-3}4 in, 110,k

0 <1/€ im. 115,2

G
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For comparison, three samples of warying screen-sixe
preparsd from ithe run-of-nine soal, were selected for testing
as follows:

0 -4 in, Composite
0 «3/h in, iack, and
| 0 ~1/8 in, Black

The resulis pf these tesis are shown in Table III, the
indices representing the relstlve pulveriszablility of the canl,
Inorensed resistrnce to grinding is indicated by the lower
- valugs, %he standard essily pulverized cosl heving a valus of
100,
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IIX
CHEMTICAL PROPERTTIES

The variousk screen sizes obiained from the screening tests
ol the coal from the ¥o.l Jeam were supjected to cerfaln chemical
&nd physical-chemical analyses as follows:

1, Zhe Proximate Anulvees ineluding the sulphur snd the calo-
rific value which are shown in Table IV

2. The Ultimate Analysgs for the selecied size mixture whieh
are precented in Table V,

3. The Sulpbur ¥orms in the conl which were determinei aceerd-
ing to the accepted Powell method, whereby the sulphite sulphur
is determined by extraoiion with hydzochloric acid; +the pyritic
sulpbur by oxidation with nitric scid, &nd the organie sulphur by
the difference Deiween the inorganic sulphur and the total sul-
phur, the resulis being preeented in iable VI,

i, The Distribution of Fusaip the imporiance of fusain with
respect 1o ils Influence on the spontansous combusiion of coxl,
and iis effest on the coking properties of fhe coal necessitaies
& study of the quantitative disizibulion of this petrograprhie corl
gonstituent, The Carbonization Sestion of the ruel research Lab-
oratories have sdopted the Hesthcoat meihod, with certsin modif-
ications, Ipr determining fusain, This method taukes advantage
of the fact that, in biituminous caﬁla, fusain iz more resistani
to oxidation than the oiher coal constituents; hence after oxidixe
ing the insoluble humic material to an alkaline-coluble huwic
substance, the more rinis%&nt fusain is collected by filiration,
The Tesulis of this test, together with \he forms of sulphur for
the samples examined are shown in Table VI.

5. The kugibility of ¥the Ash including the Meliing Kange, and
Softening and Fluid Inkexvale of the Ash, which are given in Table

YII; the data on tempersture lags Peing presented beecruse of sheir

bearing on the clinkering properties of the ash,

6.,The Chemieal Aneliyses of the Ash which are shown in “able
VIiIi,



TABLE 1V
Chemionl Analyses of Cosl

Prozimste, Sulphur, and Calerifig Valiue

Hoig- Dry ggs%s
ture Ash Vola= Flxe tul- Calo=-

“oreen Sizes (s tile Caxbon pbhur rifie
rec'd) Natier _ ) Value
% % %  BIG/1b,
Plug = & in, 1.0 5.3 24.% 69.9 Q.5 —
2 - K in, C.§ 9.% 24,0 62.7 0.5 —
1-1/2 ~ 2 in, 0.9 9.3 23,6 &7.1 0,5 S
3/ - 1 im, 0.9 15.6 28,5 61,9 0,2 —
1/2 = 3/% in, 0.8 Ig.li- 22, 60.2 O, e
/4 - 1/2 im, 0.9 - 16,5 22.4 B1.1 0.5 —
1/8 - 1/& 1in, 1.1 15,5 22,6 61.9 0.5 -—
¥o, 48~ 1/8 in, 1.0 13,5 23.1 63,4k 0,6 e
Ga - i'ﬂﬂ . n‘ 1. 1 11.% 2_3. 7 65- 0 0.6 e iy
Run 1.6 1a.7 23, 64,0 Q.6  13,h42R
%iga -~ & in, i.1 13.;{ 2}.3 63,1 O.E 13:’405
1/8. - B in, 1,0 17.9 2.2 59.9 O, 12,645
ﬂ - 3/‘&' i“ 1.0 12. 22.9 1.5 Q.s 13*100
Q hand 1"1/2 in. 1,9 1 al 2}00 2.9 005 13,3“5
0 = 1/8 inm, 1.0 12,5 22,3 65,2 0,5 13,545
‘ TABLE ¥
Ylvimate Anslyses
. Lry Baslis
Carbon H w Julph Fitro- O Ak
Bsmple arbon ;:ié ulphur gc:é Xygen As
% . o~ % ¥ %
o U in, T 753 K7 0.5 1.k k2 139

TABQ; ¥1
Sulphur ¥Forms & sussin

Totsl fulphate ryritie Organic

; Fumsain
Sul Sulnk ) \Th o Sulphur o

Hauple %e% % af ; of & eof % of 2»of % of ;ur::r{:all
goal Conl sulphur coal sulphur cosl aulphur

0 - Hino, 48 0,0 0.0 0.01 2.1 0,47 97.9 i1.71
1/8 -« 4 in 2.;0
0 - 1/8in 2,02




TABLE ¥1}
Fusibility of Ash

Initial Eoftem~ Fluid Mealting Softsning Flow ARrh
Sample Deform-  ing Tem~ Tempe- nange Interval  Initerwal
akion perature ralurs
oy oy oy oy oy B Op i
Plus = & im, 2850+ 28504 + + + + 5.3
2 - B i 2760 2850+ + 90+ 90+ + 9,3
1=1/2 = 2 im, 2740 2850+ ¥ 110+ 110+ + 9.3
1 o 1el /2 in, 2750 2850+ + 100+ 100+ & 13,90
3/ - 1 im, 28504 + + + + + 15,6
i/2 - 3/8 ia, 2750 2850+ + . 100+ 1004 + 1Z.h
1/8 = 1/2 1in, 2750 2850+ + 100+ . 00+ + 16.%
1/ - 1/B in, 2800 28504 + 50+ 50+ + 15.5
¥o U8 ~ 1/8 1in, 2850+ + + + + + 13.5
0 = ¥No. 2850+ + + + . + ¥ 11,
¥ine Runm 2400 2880+ + 50+ 504 + 2.7
0 « & in, SERQ 28504 + 1t 10+ + 13.9
1/E - ok dn, 2800 2850+ + 50+ 50+ 4 17.9
3/ - K im, 2740 28504 + 110+ 110+ + 15,
0 - 3/M in, 2760 2850+ + S04+ 90+ + 15,
0 - 1=1/2 in, 2770 28K 0+ + 80+ &0+ o+ 14,1
G = 1/8 in, 28504 + + + + + ia.5
TABLE ¥11I
Chemioal Analysis of Ash
e Em+ , 7
Sample 810z Fepiz  ALZ03  gno Mgo Map0 X20 TI0p P20 803 Tetal
0~ i in, 58,1 2.7 3.7 1.3 1.0 w1 1.3 1.1 0.5 1.5 100,%

*6
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iv
LABORATOHY WAGHING TELYS

Uoxl washing, gsnerszlly spesking, depends on the difference

in specific gravities of the coal and refuse, and this difference
has bsen used in the lxboratory for meny ysa®s through the nse of
Tloxt andt sink tests to diiferentiate between theze materiala, By
the suscessive sepzration of a cosl at various gravities, wanh-
ability curves may be consiructed which will indicate for any
given coxl the theorsiionl ash content and yields of both clesn
coxl snd refiuse obtalnable 2% any gliven gravity,

The dsta obiained from this test on the 1-1/2-in slack snd
on the 1-1/2-% in lumps prepured from the run-of-mins coal, is
presented in several izbles mnd has Deen plotted ar shown in the
accompenying curves, The methpd used far plotting the data is
patterned after that ol J,H, Campbell of ithe American Rheolavsur
Corporstion, to which has been added the "Specific uravity
Listribution® curve as suggested by B, M, Bird of tHe Baittelle
Lemorial Instituts, The surves representing the following
information:

Curve 1, which 1g& the cumulstive float ash per cenit currve,
repressnis the variation ol the ash,

Curve,? represeniz the variatlen in ash per ceat of the
paterinl with variation in gravity at which the separztlon iz aade,

Curve %, repreasents the guiniative sink per cent rocordiag
te the rscovery ae in Jurve 1,

turve ¥, rapresents ithe variatlion in recovery succording te
the specific gravity,.

Gﬁrrt 5, the +.10 speciflc gravity curve of distridbutien,
rapresanis & measurs of the comparstive difficulty of separation,
zecording te speciiiec graviity and with respect %o the point of
separation,

Acoording to B. M. Birxd, the degree of difficulty of wet
washing 2 coal as represented by the specific grsvity distribution

curre miy bs summarized in the following tables:
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+.10 Curve Degres of Diffisulty Prepsration

r Gend

- BAMDI®. . eeessn.aessne AlmoRt any process; high tounage

-1 xadgrttsly diffienls, . Efficientrpgaeans;;hi tonn:zg
10 - 15 Diffieudd.....evvee-e. Efficlent prooess; medium lonnage
15 = 20 very difficult........, Efficient process] low ¥onnage
20 - 25 fxceedingly difficult, Very efficient vrovess; low lonnsge
Above 25 Formidalbe.......cc.0¢ Limited 1o 2 fow sxceptionally

' efflglent processes

For the ordinary study of & coal, 10 per cent on the ourvs
is used, and the speeific grevily represeniing this point is selec~ ‘
ted for the washing of & composite sample, the clean coal and re-
fuse fractiens of which are studled Loxr thelir various props&tica.

If a horizonial line is drswn from fhis polat on Cuzve k (Specifie
Gravity Curve) the point at which it culs the other lines represents
the following: |

Curve 1, the averags ash per cent of the separaied coal,

Curve 2, the actual ush per cent of the heaviesti piece of
zateriel left in the coal and likewlse the lightest plete of
uaterial in the refuse,

' Curve 3, the average ash per ceant of the refuse extracied.

¥hat has been suid above with respect ito ash applies
similarly %o sulphur, Howsvexr, as the lotal sulphur of the coal
is low a &atailaﬁ atudy of the washing ocharacterisiics with refer-
engs o this material is unnecessary,

Cuzrves showiag the reductlon in ush, which i possible
under varying eenditions of washing the 1k in, slack are
presented in yigure I, Fligure II presents the sizing ourve and
the ssh and sulpbur contenis of the various soreen sixes, az well
ax the dats oblained Dy washing the sized cosl frsotion at a
selected gravidy of 1,85, 7Thias includes the ash oontents of the
fioats &t this giavity, as well as the gquantity recovsrsd and
the persentage of ash in the sinks, Figure III gives the wash=
sbillty curves for ihe 1-1/2-4 in lumps,

All of ithe data used In the consiruction of the curres

are presented in the following tables:



Table IX
Takle X

Table X1
Table XII

Table XIII
Table XI1I¥

Table XY

12,

Float and Sinks Data on li-in, Slack - Ash

Chemicnl Analysia znd Ash Fusibilliy on Float
and Sink Portions of 14" Black

Flowt and Sink Lata on 14-¥ in, lump ~ Ash

Chemienl Analyses of haw Coal, Clean Coxl
and Kefuss, li-in., Slagk

Fusain of Raw Coal, Clesn ¥cal and Refuse

Soreen Siszes snd Chemioal Snalyses of lé-in,
Slack

Float and Eink Date on -ereensd Sirzes Using &
Selected Gravity of 1,45

LA R E AR S EL S S L1



PERCENTAGE FLOATS - BY WEIGHT
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TABLE IX
¥loat snd Sink Lsis on 13" Slack

- heh -
it Cum utivgi - +.10 %pegifiotamrity
o " A Floats nke istribution
pecifie Gravity sight b Telgdt Ash TFeight ASh Gravity ~ Calcuisted
% y % % % Ordinete
’ Te 92.0
Floais 1.23 71.6 E.h 71.6 E.k 1000 13,k 1.33 15,6
Links 1.33 » 1. 11, 4% 1,4 sz.o .9 28,4 38,6 1.45 <9
£ 1. " .20 3.0 26,5 85,0 2.7 11.0 25.1 1,25 .3
# 1.20 " 1,560 1.8 21.7 £7.8 - ik, 0 0.8 1,65 3,2
1,60 12,2 5,1 100.0 1%,k 12,2 65,1 1,75 1.8
Surve No. k 2 1,2,k L 3 3 5 5
~TABLE X

Chemical Anelysis and ¥usibility of Ash on ¥loat snd Sink Poriione of 13" Slsck
{ Dry Seeis )

’:‘g?ia- Initial Sof%t~ Fluid Melt- Goften- Flow
e Ask ¢ Fixed Coking Sulphur LDeforme ening Tlemps~ ing ing li- Inter~
pecifiec Gravity katier Carbon Properties ‘ ation Point rature HRange tegml val
* Fd fu oy oF o  Of oy oy
Floate 1,30 A 2h.5 2.1 Sood o 28504 + + + > +
Sinkm 1.38 " 3..30 lg-. 22,2 3.1 Good to kalr G:E 28h 4 + + + + +
¥ 1, ¥ 1.20 26, 20,4 23.0 Poor 0.5 28ROy ¢ + + + +
¥ 1.2’0 ¥ 1.80 2.1 20.5 7. Poor C.9 22504 + % + + +
1,60 5.4 14,8 19,8 Agglowernte 0,2 2850+ + + * + +

‘9'[



TABLE X1

Flost and Sink Dwts oy 1h-B im, Lumwps
- kol -
[ o] ty
Cusulative _ +,10 Specific Gravi
butien
Yalght  Ask Floats ' ?fmke Distri
Specifie Gravivy :h s w;gnt A;h ‘aeé‘;ght i.;h Gravity "Siﬁ‘;iiif‘
| ] N 100.0 127 1.35 92,4
: Floats 149 i i3 ;g.g Eg 29.2 b, 1.20 18,
Sinks 1.36 8 1, 0 lg.g e 5% o 93 2 R B
. Eae . 1 '3 zo. a8 27 1053 217
: .3 20, 28,1 k.5 12,2 . .
» i'gg ' .80 1:?.3 65.3 100,0 12,7 11.9 65,8 1,.25 0.8
. 5 5
Curve No 3 2 1,2,k4 i 3 3

“lr



TABLE XIJ
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Chemical Anslysas of Naw Coal, Clessn Coal, and Refuse

Eaw Clean Coml Refuse
Goml Floats 1,85 bSinks 1,45
?ﬁi‘h‘hoqodunoo---ococi c’ 190.0 8002 19.3
Proximate Ansxlysis {D. B.}

A"hlivl'll.ll“‘l"t'l.“.% 11]'1 5'”' 53.‘
Tolatile Matter,.,....... % 23.0 23.8 17.0
Fizxod CRIDORescvcaovonncs 92 9 70.% 29,4
sulmrﬂﬁ.-élltcclllitltl g ' 05 {}13
Galexifie Vaiue BIU/1b.. 13 3 b5 14,830 it
Fuslon Point of Lsh.....e? 2850+ 2850+

Meliing Runge of Aph,,..0¥ 80+ 100+
Coking Properiies........ Good food Poor.

TARLE XY
Fusgiz in Haw Coal, Clex al, and Refusse
) Fusain -
- % of Pure Coal
1"1/2‘ S}.”k (H‘ﬂ).....c 1.81 ‘
Clean Cosl:
' itlga’t‘-i'.btvb. 2‘88
Refure? SiDXB,,.vcnvves 5,01

Iable 21V

ter Analysis eml sis of 1% Sla
Dry Bruls
Cum,
Bereen Sigen Telght ¥elght Ash Sulphur F.g.k.
* % ¥ » r
3/4 - 1~1/2 in. 13,0 13.0 141 0.5 2850+
1/8 ~ 3/& in, 4,1 87,1 16,8 0.5 2850+
0 - 1/8 in, kz,9 100,06 12,5 0.5 2850+
TABLE XY
at and S% t2 on boresned Sizem
Using & Beglected Graviby of 1.45
. Floats Sinks
¥elght Ash Sul- F.P,A, Lelgnt Aeh Sul- ¥.P.K.
L phur  phur
* % ¥ OF » W 0w °F
3/8 - 1=1/2 in. 80,5 6.0 0,5 2850+ 19.5 59,7 0.2 2850+
1/8 - 3/4 in. 79.6 5.7 0.5 2850+ 204 57,3 0,2 2850+
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ing Properties

1, ?Swelling Index¥ Tart

in order to predict the physioal vproperiles of by-produst
soke made from any given coal, a laboratory tesi hss been developed
a% the Fuel Reseaxch Laborstokles, which has been outlined and
published by the Winss Branchl/. 7This tesi consisis of determining
the voletile maiter and the percentage of swellling of the coke
bution &% a temperaiurs of 600°C, From these data the "Swelling
Index* iz oxloulated, and by th& aid of » voke classification chaxt
the cosl is looaied in & particular group., The yarlous groups
are arbitrarily delimited according ic the physical properiles
of the coke msade from the cokls ir these groups,

Samples of the raw and weshed 14 in, simck from the Ne.l
Seam wers subjecied to the above teat, the results being shown
in Table XVI,
2, "Oakxing Index* Testi

It har besu shown ithal those coals which are recognized as
falling wlthin the beast cokeeproducing class gre more capabls of
withetsnding & higher adwixiure of inert material, and will yleld
x carboniszsed residue ef definite crushing strength than are the
more inferier coals., This phenomenon hasx been thoroughly studled
and methods have been developed for the determination of ihe
“Caking Index®, While thesme tesis sre of unceriain value for the
purpose of sssessing the wide range ol coxrls I1n their eprlicstion
to the produstien of by-product coke, & knowledye of the "oaking
valus® is of lmpertance when 1t is desired to mix inert carbon-
aceous material or non~2oking comls with coking coals,

_ The meihod developsd by Gray, ae modified at the Fuel

Heasarch Laboraiorises, in which 25-gremme mixtures of cozl and

:anﬂ,'in varying propertions are cerbonized in Illium crucibles
A T S it wal.

;/rri & ﬁiﬁér&tax; Test on Cowls for Predioting %he Fhyeical
Properties of the Hesultant By~Product Coks¥ by K. &, Sirong
E,J. Burrough and i, Cwarizmep~-¥iues Braneh publication Ke.

737-2
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at 950 C,, has been adoptied s & esiamuderd at tre Fuel Hesenrch
Laboretories, The xatip of the mixture ol ssnd #rl cosl, walch
pn carboniseiion will form a sutiiciently sirong bution to
support & welght of B0O grawmes, is cdesignated &3 the "vaking
index*, The higher the *eaking index*, the greauver ihe coking
proveriiss, The resulis of this tesi, as applied $o the run~-

ol~mine conl irom the ¥o.l Srenm sre shown in iabie XYVI,
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Table VI

PHEYSICAL PROPERYIEL QF SY-PROLUCT COKES

hzs Indicated by &
¥ORELLING INDEX® TEST

1-1/2 in, Slack
. After
ku received Washing

VYolatile ¥atter at 600 G, (LuBu)eoveoo 17,3 : 19,0
S‘elliﬁg Index.l.lll.'ll.illll!!'l.'l.ll: 1790 ; 1?90
Cuctlon—-Coke CLRsRLLication ChETba....e? I+ 1I
Upeoific Volwtile IndeX,e..evseseevecoeod  1GH,4  : 189,6
Cection--Coal Clarsifieation Chart,....,: E -~ ¥stabltuminous
Ash per cent in corl (AZ¥)eiierarasos il 1 5. %
PHYSICAL FHOFEIRTIEG UF BY-FHOLUCT COEE :
Sise on whaxl 2% on 3* taraen.....,...; 30.0 ; k0,0
’ Brs‘s’: %‘1!2”.-:-----03 200 : zla
Bhatter teat éIndex: % on 2" acrlen..; £0.0 : 60,0
Breese: %~1/2%,.,.....4¢ 2.5 2.5
Abzasion test (Index: % on 1}* soreenm,: 90,0 1 95,0
‘ gnust: o 4 T L 2.0 2:5
H H
Daneity \ élpp. Specific Graviiy..: 0,95 ¢+ 0,950
Lbe, per cubie foo¥....! 6 : 25
Txaasverse ahrinkage..................; Fair ¢ Yair
Anpesrance of natural suzfaot.........; steel yray ¢ steel gray
: smoath H snoothk
:‘;’;hup'.qllllll..'ﬁl't!..o‘l‘il‘..!""'l: ‘Quarﬁ : lmIG
Ltl‘&nsth.i.--...o..-.-.'-u-.-.-..a----. Hﬂ.ﬁ ; ﬁ&l‘d

Med, to large ved, %o larpe
ant,.sg, ! amb, EQuare

Smell to ned; Lmall to med,
ant, : ant, -
Lense H Dense

Bms‘ f“cture.‘lﬂiﬂil"."..I.Q..'!'.I

Longitudinal frectur@.ecoscrereracsacs

L}
* &0 *d A% Ak Sk 48 28

cgll ‘tmetur‘.'I.-.‘.."‘I....I

-
-
-
-
L]
-
-

e
L]

EPOMEBaccrsrcrssssronsassssessarssevest Yory 1Little: Very iliile

F‘E‘bly Eml.l.‘bi&t.‘ﬂQ!!l‘.-i.ll.'II Kone gon‘

LY Y T
. Sy BE B @

TYFE {)F TEST'Q-(tllilliyc-l--co.ooitoiloz

REM}ES-QQoonlottlDl‘*'.old.-cclt(tlttcli:Thia ig '&Il"' :K&Bhiﬂg -lightly '
isuitable Wh-iimproves the |
ien used 100%icontraetion
1in bywproduciprepertiesof
tovens becausethis coal, ut
0f Insuffic~-iit all remains
iient shrink~:s bord-rline
tnge, tproduct,

Unking Properties

Gray Cxklng Index
Rul=-0f-mine S2rDles.s.cu.ee 55
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I
Summary and Lisoussion of Hesulis

The run-of-mine smmple of coml ifrom the kichel mine cperst-
ing on the No.l sesam in the Crowsnest Area, Michel Creek disiriet,
was collscied &t the mine by sampling at the ¥ipple., In this way,
approximetely 2000 pousds of coal, considered to be reprementative
of the output of the cosl at Lhis mine, was collecied and shipped
*G the Fuel hesearch Laboratories for the iuvestigation as to the
~Physionl snd Chamical properiies,

Ihysiewl Proggriies

The resulis of ihe screening test on the coxl which was

condusted ak the Fuel Hesearch Laborslories, are shown in Table I,
whieoh sontains the peroenivagss of iths various soresied sisgs on
the "As received® basis, l.e. 28 received st Otiawa. On this
Pasis, it will e noted thatv 32,9 of the coal was below 1/8-in,
in sise, 7.5% waz above U-in, in sixe, 12,9% 2 - & in, in sise,
the remaining ¥6,7% being disiributed between the other sixss,
The amount of dust, 1,e,, maisrial pascing & US-nmesh screen, was
very bigh iz quanbity, awounting to 10.6% of the total coxl, The
averags size of the run-of-mine coxl “as received” was 1,058 in,,
yeilding 66.9% of 3/k-in, slack,

The bulk deneity and apperent speciflic gravity of the
varicus sereened sigxes are glven in Table I, These resulis agres
vexry well with those of other oopalx of similar msh contenits, ihe
individual sersen sises above 1/&~in, having uniformly lowsr
bulk density than mixtures of these sixes,

The resulte of the Iriability tests on the coal iTom the
No,l Seam are shown in Table IX, One single sizs and iwo mixed
sixes prepared Irom the run-pf~mine coal were testied according te
the method dessribed in publication No, 762 of the Mines Hraneh,
The tabls contalins the rexulis of a two-drop test on the warious
sixes studied, as Wsll as the resulis of a four-drop test on the
mixed eixs samplas, This latter procedurs is preferred for mizxed
giges becsuse of the cushioning eifect on the fines, In the O =

k in, ecal, after four drops, the sixe stability was 71.0%,.thcrcas,
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the “sisze stability* of the 3/4 - ¥ in,, after only two drops,
was 64,%%, It is noteworthy that the single size tested had a
relatively low sixe stability, namely: 59.2% for the 2 - 3 in,
luxpse, ‘

The grindability indlces for three sixzes of occal prepared
. ¥xom tbhe rmun~oi-mine cdoal are given in Table III., These indices
ars reported on the baris of the Hardgrove-Machine method, which
hag besn deseribed inm lines Hranoh publicedion ¥o,737-1. The finer
slzes sre evidenily more easily pulverized than the coarser sizes,
but in all oasesx this test indicates s nateriil %hieh should be
very sasily pulverizsd,

losl Fro ies

The Proximate and Ultiwate Anmlyses of the various scresn
gizes are shewn in Table IV and V :cspestivoiy. I% will be noted,
referring to Table IV, that the ash content of the various zixex
Ancreese with dweresse in size, from 5,3% ash for ithe pius 4 in,
lumps $o 17,45 ask for the 1/2-3/4 in, ocosl, Wwith a furiher
decreuss in size the msh content decremses, the ~U¥ in, mesh dust
showing an wsh eonfent of 11.3%, The cogposites vary inm ash con-
tent mocording o the propsrtion of the sizes included, the run~-
of-mine coml ylelding 12,8k a&h, wheress the 1/8 - ¥ in, lump
yislds 17.9% ash, The sulphur content is quite low and uniform
for all the sixes, ranging from O.Hv to 0,6% with an average for
the run-sf-mine smounting to 0.6%.

The velatile matlter of the rum-of-mine coal is medium in
quantity snd based on the *Specific Volatile Index"l/ method of
classifications, this coal Las sn index ol spproximately 192,
whioh placas it in seoiion K ol ihe metabliiuminous coxls, Aceerd-
ing to the 4.5.7.¥, oclassification Lesignation U 388-36T, where

rank is based on the fixed carben snd calorific value oalcoulated

1o the wineral-maitey—~free basis, this coal ls medium Velatile

Bituminsus,

1/ *Claasifiostion of Comle Using Uvecific Volatile Index* by
K.k, Ltzong, E.J. Burrough and £, Lwartsman - Lines tranch
publicetion Ne, 725-2
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Table V gives the ultimste snalyses of the 0 -~ 4 in, miz~
ture of siges indiceting & nigh carbon snd low oxygen coal,

¥ablis VII shows the resulis of ibe ash fusion determinations,
ineluding the meliing renge and the softening and Iluid intervals
for the various sizes of coxlj wherens, Table VIIT glves +ihe
chemickl analyses of the ash of & composite of sizes, It will be
potad that the Seftening Temperature of tke anshes for 31l the sizes
nre uniformly high, belng 2850+°F,

The forms of sulphur for » composite prepszred from she run-
of-zine coal are shown in Table VI, The pyritic sulphur is gulte
low, amouniing te O,D1% of the total coal in the O - & in, wsize
1.8., 2.1% of the iotal sulphur is due te the presence of pyriie,
This i% to bs sxpected in a coal which contains less that i% of
$otal sulphur, . |

The distribusion of fussin in the coal fzom the Ne.,l seam
ig alss shown ixm Igbxi Vi, It will be noted that the fusain
content of ths soal 1% low in guansity, being 1,71% in the O -

‘# in, size., It im eridenily very uniforwmiy disiribuied through-
out all the sirzxes, thers being some concentration in the coarser
.sizct, the llﬁnh-in cosl maving m fusain convenit of 2,50%, This
is an knusual Teriturs &5 in most coxl studied the soft fussin
tends to conocentirate in the Lines,

bory ¥ BEs

The washing tests on ihe coal fxom the ¥o.,l Ceam wers
condueted in the standaxd manner on a slnpie ef 1} inch slaek
and igel in, Tdmps prepered from ihe run-of-mine cosl, The resulis
are given in u meries of tzbles and curves shown in Ceo¥ion IV,
Referring %o Tebles IX and I, it will be noted thut the 1} in,
slack coniain® 3,8% of inherent ash, as indicsted by the fraction
floating i & spesifie grevity of 1,30, 4t this gravity 71.6%
of the corl is rsesvered. The inherent sulphuz is low, amouniing
to 0,58, Washing this ecoal at & specific gravity of 1,k5, whieh
aceording to the +.10 specific gravity disirxibubtion curve repre-
Bents aimple wet washing, resul¥ed in the production of 30,2x of

clean coal having 5.8 of ash znd 0,5% sulpbur, The softening
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temperaturs of the &k remained unchanged at 2850+°F, by washing.
These Tesuitz are ahown in %talle XI1 which givcs the'chanicnl
analyses of the raw coal, the clean conl aud the resluse, IYabla
XIII gives the Tusaln content of the sbovs thres s&wples, It
will he noted that the refuse stown & declided concentration of
fussin which ip not accompanied by an inorexse iu sulphur, 7The
clean geal indicates s small deorease in fusain with no change ixn
$otal sulphur; Ths relatively low proportion of saulpbur remain~-
ing in the refuse indicaies the absence of finely disssminated
pyrite in the fusain, Tables XIV and XV show that the finer
sizes of the 1} in, slack may be washed to & lower ash content
and tith!an attendant lower refure loxs than fthe larger sixes,
The 3/4 - 1% in. soal i rsduced in ash to 6,08 with & rafuse
ilo8s of 19.5%, the 1/& = 3/k in, coal is reducsd in ash to 5.7%
with & refuse loss of 20,u5%, tharﬁ;a the fines, material through
2 1/% in, sorsen, may be experimenially washed better then the
larger sises, the ash being reduced to 4, 2% with a’refusq loss
of 1%,8%, The sulphur, which is low in all the sixes, is no%
teduced on washing, The ash Zusion temperaturex of the wvarious

sixes are unchanged by washing, remaining high ai 2850490,
Aefexring %o Table XI and Figure III, which give the data

for the washing of the 1§-R in, lumps, it should be noted that
the lumps gontxin 3.5% of inhersnt ssh, me indicated by %he
frastion floaking &t & specific gravity of 1.30. At this gravity-
70,8% of ihe corl is rssovered, Thim ocoal may be weshed 28 sanily
as the 1% in, slack, a% 2 specifie Qravity of 1.W5, At this
grayity, acsording %o the cuxves in Figurve I1I, %5% of the coal

should be recovered as x ¢lean product conizining apprerimsiely
5.5% a'ht
Coking Propsrilas

The phenosienon of ooking, whereby a bituminous cpal
bedomes plagtis and thenr fused %o & 40lld masa, is considered to
be & combination of two resctions, one resulilng inkthe swelling
of the plustic mamst, and the othexr being Tesponsible for the
ulsimate binding or "omking¥., Various msihods hxve been intro-

. duced for the determination of thess two properties with & view
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to predicting the rezciion of 2 goal in by-product ovenz, 4%
mebhod daveloped ak the Fuel hesearch lLaborsiories for determin-
ing the swelling properties has been pressnied in detall ir Nines
Braneh publication No. 737-2, The calculated value *swelling
index® iz & comparative mexsurs of the #welling properiiass, and
the higher $he index the grester the swelling. Thils 1ndex is used
in combination wiih a specific coke claxsiflcation chart to

leocate the coal in & group, the physical properiles of the coke
made from coals falling in this group being knewn, YThe resulis
of %his tesi, &8 applied to the 1¥ in, slaock before and mfter
waghing, are shown in Table XIVI. I% will De motad that the
“swelling index® of the raw coxl 1s 1750, and, on the basis of
this test, indicates a» scal that would resuclt in the productien of
3 fezj good coke when processed in by-product ovens, However, iis
shrinkage properties ars poor and result in & product that would
give difficully in discharging, Washing resulis in wmeterial
improvement in the shrinkage characterisiles, Fhowever, the
washed preduct remains & borderliine coal in so far az ezse in
disvharge iz soneerasd, This washed coal however, when blended
with high volatile coals, should be satisfastory far coke pro-
duction in standard by-product ovens,

The method developed by OGray 1 ueed st the Fuel hHesearsh
Laboratoriss for determining the binding or oaking properkies eof
& gonl, YThe "esking index" determined Dy this methed, and
described in Eestion ¥, doee not lend itself 4o exact corrslaiion
with the reaction of 2 coal %o sveking, bumk may, however, have
& sertain value iz defernining its suildability for stoker use.

The tert 15 Being situdked in thls connestion a¥ the Fuel Hesearch
Iaboratories, bui, as yot 2o definite corxrelation has besn
extablisked, The result of the ocaking index test on = sample of

3he rum-of-mine coal from ihe Wo.l Seem i3 shown in Table iv1,

the indax being 53, 7his valus indicates & good caking coal,
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APFENDIX
Study of Channel Baaples

I Bamplse Collectad
A corl seawm usuxlly vsrlies in annlyses bcth‘vertically

through the devosit and aisc laterally from one lacation to

%o another, In view of the importance of this varistion in
relation to the pieparaiion und use of the coml, it wes declided
to study channel samples of the No,l seam in ;dditiaﬁ tc the
regulur tipple sample of run~ol-mins coal collegted for the
Physieﬁl and Chemical Survey.

Channel naﬁplaa! from shree ﬁiffa:gnt locations in the
nine, were collected as follows;

(k} From the New Eairy %0 the beam off the Hock Tuanel
{B) From ¥o,3 Level ~ Face
{C) Prom ¥o.X room off ¥o,b6 Incline,
locakions B and € are indiceied on the Mine plan, Figure I,
the exapt lscation of aample & was not noled,

Each channel sample was divided inte ithree seolions
yertically, depending upon ¥ither marked differences in the ceal
itself, or upon ssparation by dirf bends, Thess secilons were
as folleows!

(k) New Entxy to Beaw off Rock Tunnel
a) 19 in, "Guebe® (slickensided shale)
) 86 in, Top GComl
¢) 39 in, Middle Coal
a in, Bottom Coal
Total thickness{without *Gumbe*) 133 in,

{B) No,3 Lavel ~ ¥uce
{(a) 29 in, Yop Coxl, excluding 12 in, of soft
shals oocurking shore 1%,
tb; 36 in. Middle Ceal
{s) 39 im, Bottom Coal
Total thickness 104 in,

(8) ¥aM Reom oif No,b lmoline
{u} 36 in, Top Coal

) 26,.5*  Middle Coal
e¢) ¥1 in, Betiom Uoal
Total thioknexs 103,5 in,
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The coal aesx shows little wisible impurities, with
the axcepilon of the shale band at the roof, which yaries
Irom 2 narrow band to as wuch a% 12 inches al some poinis,
The seam ig relatively thick, with an average velue of
approximesiely 11 feel,

II Apsiyses

The proximate analyses, sulpbur contents and sash
fueibilities of the various chaunel samplex are shown in the
faliauingAngries of tables, All The anelyses were collected

for ithe comporiies of the seoblons of each channel sample

Table I

A - New Entry to Seem off Hock Tunnel

Annlysés-Dry Basis Tﬁg Cosl Middle Coal Rottom Cosl Composite

in, 29 in. L% in 133 in,
F Y ) T I 5 g 1 15,2 83 11k
Volatile Matter......%» 23.9 23.0 2,73 23.8
Fixed CRIDOR...cers.0k O, 7 61.8 67.4 bl &
SULPhUL. e evvcasvanesad 0.9 ok 0.5 0.6
Qoking Properties,...% Good Good Gooca Good
Agh rusibilify_
IRit48Le. . erve. e OF 2500 2850+ '285o+ 2850+
Sefsening,......°F 2850+ + % +

Fl‘ﬂ.d..--a.-c--.?r + df + +
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iAunlysis~-Nry Basis

B~ Yo, Level - Fuce

Top Coal widdls Coal Bottom Ceal Composite

+

» 29 in, 36 in, 33 in, 104 in,
3 - O 3 T.7 1.4 6.1 2.5
VoIatile Matisx....n 23.6 23,8 24,9 24,1
Fixed ORzbOR, ... % 68,7 6k, 8 68,7 67.%
BULPHMTY s e veeroreeed 0.6 ok 0. k% 0.5
Coking Fropartlas,. {lood Good Good Good
Ash Fusibillity
Imttial,......0Fr 2850 2850+ 2S04 29504
Sotttﬁiﬂt.;...?? 2850+ +* +I | +
Fludde.vseasadSF & + * *
JIakle 131,
‘innlytisanry Bagis ?gg“i;:;gizi“?iﬂg:ffigfiif;lgﬁiikézz‘“;;;:
- 26.% in, Bl in,  10%.5 i,
FMurereiennraaans Tl 14,3 9.k 9.8
Yolatile Master.... ¥  23.1 22,9 24,0 23.h
Fixed Caxboma......% 69,5 62,8 66.6 65,8
3T W5 LTS R, 0.5 0. 4 0.3 0.4
Coking Propersies,. fiood Gaod Good Good
sah Fusibility | |
Initinl.......7F  25%C+ 2850+ 27%0 2860+
Sofvening,....2¥ + + 2ERO4 *
Fluldeoaosss .. 2F + + | *
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IIX Uiscusxion of Resulis

As indicsted in Figure I, the channel samples from Fo,l
Seam, Michal Colllery, have been taken Irom the ¥ine iz the West
disvried, ad various polnts represeniing the development at the
tine,

Each channel sample waz divided from roof to {loor inte
thres sections depending eithexr upon differences in the coal
ivsell 6r‘upan separation by Aixt bands, Figure 2, gives &
dﬁagxanutis representation of the channel samples collected,
showing the vertical seciione and indicuting the ash and vola-
%ile metter content of these sectional samples,

| It should be noted that seam varies in thickness, the
channel samples collecbed varying fron_lO}.S to 13} inches, I%
appeere that ithe conl semm in the West district\(B&é} is very
iniferm in thickness, However as thg Hast and North is approsched,
and if mample & iz an average of whai is to be expssied, the ooal
genn tende o bacamc_appregiably thickes,

The division of the seam Into reofl, middle znd floor coal
is apperently guits well Asiined in this seam, Examination of ¥he
awh contenis of ithe seciions, shown in Flgure 2, indicates that in
all camess the nmiddls coxl is higher in ssh than either the roof
ox floor coal, The roof cosl varies from 7.1 to 11,4, the
niddls corl frem Ll.Hh to 15,24, snd the floox coxl irom 6.%% to 9.k,

The voletils matter contenis of the wvarious sections of ike
ghannel xamples ire very uuiferm ranging from 22,9% to 2k,9%, and
the varissisn is in mecordsnce wikh the varying sash contents of

the zamples,

, the ash fusibility of the coal, as iudicated by ke
softening Semperaiure is very uniform and high, namely 2850+°F,
The ssh fusibility does not varylvartioally nor interally from
one logatien %0 mnothar, _

kn exdmifétion &f the annlyses of the composite of each

channel sample, shown in Tables I to IXI, inclusive, indicates
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that the rur-of-mtine coal should not wary to any grest extent
iz se far zs chemioal and physigal-ghemioal properiies are
conesrned, The ash varies from &£.5% to 1l.8% with an average
of 9.9%, while the volatile matter ranges from 23,84 to 24,18,
with an xverazge of 23,8k, Reduction of minersl matter in the
coxl by washing should not aﬁ“‘cﬁ the ash fusibiliiy of ihe
coal, whick showld remein high at 2850:+°F,
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INThOLUCTION
the fellowing report dezis with a Fhysicsl gna Chemioal

study of a sample of coal trowm the Coal Creek No,l kast uine
worked in the Crowsnest mrerk abount H» miles eust of the town ol
Fernie, British Columbix, by The Lrow's Yest Puss Coxl Co., Ltd,,
of Fernie, This ptudy is# pert of the luvsstiseilon derling with
the Physienl end Chemical charasstericiics of the mines operating
in the Province of RBritish Columbia, Lixty reports have alrsady
‘haen issusd on the Fhysionl snd Chemiosl survey of Canzxdian coal
seams, and, accordingly, this present invesvigation wus conducted
in the s2me manner g& that pdopted for the orevious studles, 7Ths
roeport im, therefore, pressnied in sections Jdesling with the fol-
lowiny subjects]

1. Physical ivoperii-s,

2, Uhemlosl Fro.criviss,

3. Weshing Characteristios,

4, Coking Pianartien, and

B. Discusslon of cesulis,

The run-of-mine coml from the CJoel Cresk %o.1 vine wus
sanpled by an offieial from the Fuel leseprch Laboratorise in
ihe pressnces 0f repretentavives Irom the opersnting com.wny, The
¢cowbined sample, whioh welxghed wpproximately 2,100 pounds, was
tagxed and shipped %o the Fusl hesexrch Laborziories at Ottaws,

dokxunowledsmant ie due the Dep riment of Inﬁustiial
Levelopment oI the Canadian Pacific Rallwsys for the aid glven
in conngeiion with the coilention of the sawrules of coal hers-

with reporied,



ix
PHYCICRL wrorwnl izl
1, lureen Anslysig
The sarple of coal irow the Uosl Creek No,l ¥ine

was coilected at ihe tipple, a reuresentative porxtion Lzing taken
from the varicus workiug nilaces &t the vime of sampling, In
fhia manner, a sample of run-gf-mine coal welghing apuroximstiely
2,100 pounds 2ad ;eprcsentativa of ihe oputput of the mine was
collected, This samole wias used fox the soresning teet,

standard round-hole sereens mede irom 1/H¥ plate being employed,

The results of this test ars nresented in Table I,

¥, Bulk isneity spd Apparent bpegcific Uravity

The Dulk density, thxt lm, the welght per cubic foot,

was deterninsd on variouz soreened sizes znd mirxfures of sizes
by msasuremsnt with either & two - or agne-cubie foot box, 7Tha
apparenkt rpecific graviity of the vexrlous rorsened sizes wex
determined by & modification of the mesinod ior determining the
agparent gravivy of coke ss outlined in ths Uam Vhewists' Hand-
boock., The resalts of the #bove two tesls vre oresentea in Tsbis

X




Table I

Yexeen Analysis, Specific Gravity spd Bulk Density

AN K h 4
~eresn Sizes By  Cun~ Specifie Gravity  Pulk Demsity Ask
welght lative {1bs, fou,Tt,) %
Plus - & in, 6.8 b.8 1.30 1,25 10.1
2 s L!‘ inn -Lao 2 ?Q. 0 1. 3“‘ LI'E. 00 11 [} 2
1«1/2 = 2 in, 2 24,2 1.36 1,50 13,6
1 = 11/2 in, z.u 31.6 1.37 .25 13,0
3/“‘ - 1 1Iﬁ. 03. '1 1- 33 a-z. 75 13'1
1/2 - 3;“ ih.. 6. ?ob 1- 31 ® 00 12‘3
1/8 - 1/h im, 1.4 70,6 1.29 50 £.0
QG. M - 1 8 in. 18.3 8 ‘"‘ .
52 10.6 100.0 b2z 4,00 28
kine man 100.0 8. 00 9.5
g - L in, 93,2 5‘;‘0 ?5 9. i
1/8 - 4 in, 63.8 22.50 12k
3/“‘ - li‘ in. ?9- 3 - 5G 160 z"
0 = 3/K in, 63.9 50, 25 &0
0 = 1-1/2 in, 5.8 R, 75 8.0
0 -« 1/ 1in, 29,4 1,22 .00 6.1

¥elght of Camplée.eeenene..

Aversge [ 1lve ol Conl atier
thipment from mine to
Ditara,....

Ax Hecclved

. 1hs, 2096, 0

* st e pebo v 1“‘ 11068

1



%, Friabiiity

Friebility, whieh is an imporfant croneriy in the seleci-
iox of cerl for verious usss, is a chyslosl chsrseteristic luply-~
iug degradation due to breakage wlong Iraciure lines, or dus to
inherent wenkness in the coarl Iamp, The *Coal krisbility” Stub-
Commities of the American Society for Tetbing waterisis (4.8,7,.4,)
with H,E, Gilmore of ¥he Fuel resesrch Luboxaitories ss Chairman,
haz investigeted several methods for the deterwination of this
propexrky with a view to %he final adophlon of a staniard method,
The results of thig work, including the method considered forx
adoption i.8., ¥he ¥ Urop ‘hetier Test for foal® hns besn pub-
Lisked in 1935 by the Ven-riseni of Nines under the title *Conl
Priability Tesss by k. K, Gilmors, J,H,R, Nieolls, und G,P, Connell,
¥ines Branoh publiecadion Wo,762, This tenitative method was used
for testing the relative *size sksbility® of single zises, The
tarm *fizxe a5ebility" is the entonyn o frimbiliiy snd "on ike
sasumption ¥hat friability way De weusured by wn index or per-
cavlage, it wey aiso be assumed Thx¥ the comnlement of & piven
friability index wili be the corresvonding size rizbility index",}/

The reguile of the frivbility study of the run-of-mine
oozl ixom the Tosl Jreek Ho.l #ine nRie shown In “ubie II, he
sumples of the siugle si~sk snd the mixed sizex wiich wers tested
are ne followsy 2% « 3¥: /4 « R¥ syd O ~ K¥: 4n gl., three
sanples were tesfed,

o i%
. For the deter.inntlon of the ,rindability, oxr the sexs of
pulverixability of & cosl, the meinod devaslopsd by #r, Hardgrove
of $he Babooek & Wilwex Co, har been nogepted am 2 tenvctive
standard by the American Socievy for ) eciing waterials.Z/ 7This
method, which has bren desoribel by C,&. valizer snd H, 2, Fudsen
in ¥ines Branech pudlieasiion Ne,737~1, was used for evaluating the

grigdability of ths sozls from 1Tue Uosl Creek Neo,l ' ine

1/ Wuoked from the above mentioned pullicaklon of «he “ines Hranch,
2/ *Tensalive Mathod of Teei 1or Lrindability of Comrl by ihe
Hardgzzrove Mathine kethed, A.L.T.¥, sesiguziion b M09-3KT,




Table 1X
Size ‘dability (rriability)

£ines Screen analysis of conl befure and after Average
tested aropping; pexcent weight relairned on size of Blre
and numper conl bew ELE D=
of drops Hound hole Soreghs Squars fore rnd 1iity
3R o IR U TN Y U - e Y- after test parx
‘ invhes cent
W5 15,5 9.5 5.0 b0  21.5 2% 65.0
i o
;] to
anple(l) 12,0 33,1 14,3 ag.a 15,8 1.2&5
2 drops £.% 19,2 12,9 14,6 12,1 9.2 2&.2 1, 12 Ze,s
4 drope B.8 1.8 8, 14,2 10,8 10,4 24,2 1.17 0. 4
O~ 1 in, K I AA®  Ir zfMw qfew  jJuw 1 f4
“waplell) 3.8 10,8 4.5 g W8 6,9 14,7 47,0 0.770
2 éropn 2.3 8.8 R | i.d 3.3 9,2 19.1 49,7 0.2%1 85, %
Y drops 2.5 2.9 3.3 33 2.5 8.3 18,3 53,9 D.595 773

* This and other bracketed iigures in this colusn are ihe numberas of fifty-vound tesis averaged,

iable I1X
. Gxindability
‘creen Lize lested * Haxrderove Index
O - i‘i’ in. 98q 9
0 - 3/4 in, 96.9

0 ~ 1/% in, 99.3

S
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For comparison, three samples of varyilng ecreen sixe
prepered frem the run-olf-mine coal, were kslected for fesiing
aw follews:

0=~ 4 in, Composiie
O - 3/% in, Slack, and
0 ~ 1/8 in, Slack,

The resulis of these Lssis are shown in Tsble III, the
indices repressniing the reslative pulverixability of ihe coasl.
Inorsseed resistabce Yo grinding is indiceted by the lowez
yalues, the standard senily pulverized corl having & value of

108,
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ORENICAL PrOBERTIER

The vezisus serssn siges oblzined from the sereening itexte

5% dbe wosl from the Teal Uresk ¥o.l Mine were subjected to gertain

chemical ansliyses a¢ follows:
g48 ineluding the sulphur sud the salel~

ifie value which are shown in Takie IV,

£, ssen Tox the selegtel Bixe mixtures
#hich are prasented in Table V.
%. Zhe Bulehur Forms in the gsel whidh were Labtermined seeQie

ding %o She acespisd Powell Method, whereby ‘hhe sulphate mlphur
15 determined by sxtraetion wlith Lylrochlorie azid, the pyyiis
sulpbur by exidation with nitrie aeid, and ihe organie sulghur
by the differenze heoiwean the inerganic sulpher and the tetal
salphur, ihe Tesults belng shownin Tabls ¥i.~ ,

Y, The Bistvivet £ ¥ . The imperiance of Tussin with
respeet %0 iis laflusnse én the spontaiesus combusiion of cenl,
and ike effeet sn the 'mking properties ¢f the conl macemsiiaten
2 shuidy of Yhe gueswiitutive distriveilion eof thie petrograyhie
gonl eenatituent, The Carbeniwmbion “eation of the Fupl HKesearch
Lanerstories huve adoplied the Rebkopat methad, wilh eeriain
mogifioations, for determining Iusain, Thiz wethod takes advani-
age of the Tact thak s In Bilumiwous eounle, fuesis iz wore resixi-
ant %o oxidatlion than the ¢ther oval conelituente] hemse after
txidizing the inssluble humie ma‘bax‘;ﬂ 3¢ an slkaline-goluble
bumie subsiance, the mors resistant fussin is veilsoted by
filtystion., The resuldsm of this Tesil, bogether with the forms
of sulpuur for the semples examined are shown in Table ¥Yi,

5, Xhe Pumibility of Zhe Ash including tha Meliing Range and
LoTtening wnd Flwid Intervals of the Ash, which ars given in Table

Vil the éaba on tempersaiura luags baing pressnied becwuse of their
bearing oxn the elimkeriug properbiss of the ash,
b wihiech &re shown in 1xble




iable I¥

Chemiozsl Anmnlyses of Coal
A > hur, and vsloxific fglug

EDET o Dry Basis -
Wurs Ash  vola- Fixed sul- Calo-

- oreen Lizes (as tile UeTbon shur | rifig
rec'd) kakter AT /1b,
% % o Yo Yalue

I‘lu. b k’ ing J«. D 10. 1 2?' 3 6206 003 ————
2 - B in, 1.0  1L.z2 zg.a 61.6 0,3 ———
i-1f2 - 2 im, 1.0 13,6 26,5 29.9 0.3  —
1 had 1""1/2 1“: 110 13&0 26.:5? 0&5 0.2 -
34 - 1 in, 1.0 1%,1 26,6 Sa.i G, e
1/% « 1/2 14n, 1.0 11,0 28,7 62,3 0. —
1/8 - 1/k  ix, 1.0 &£.6 #7.3 64,7 0.3 —
fio U8 -~ 1/8 in, 1.2 59 271 67.0 O,k svemee
D - NG.‘HJS 103 ?.Q 27.5 55.1" Ogu‘ At
#ine Run 1.6 9.8 27.1 63,1 0, 14,130
1/8 - &  1in, 1,0 12,% 26,7 60,9 0.3 13,605
34 - 4 in,* 1.0 12.% 26,7 61.0 O, 13,730
0 - 3/% in, .0 &0 26,8 63'? Ok 1k520
Q = 1-1/2 in, 1.1 2.0 27.2 6lL.s 0,2 1l k20
0 - 1/8 inm, 1.L. 6.1 27.6 66,3 ok 1k77%

* These Snalyses Wils OB.Cu.LALEA
Table ¥
Uitimnie Analynes
Lry Bagis
. {arbon Hydro- Sulvhur “itroe Uxyxeén Ash
. » # = #
0 hand il" in. 8003 511 Qt”‘ 102‘ 3'6 901{’
P ¥V
Sylpbur forme and Fusxin
(a8 Teocived busis)
Tatal rulpheve vyrivie tirysnie Fuspin
Lulphuy fulphar sulphur ulohur ‘" o!

b of sof % of %of pof wof wof Iure
Coal  Lya) sulphur coal sulphur corl sulphur Coal

0 - kb in, 0,37 0.0 0.0 0,0k 10,8 0,33 89,2 }.7?
1/8- & in, e 31
0 - 1% in, 1.5%
Q ""1{ in; 1: ?3




iable YII

Fumibility of Ash

Initial bYoften« Fluid reliing
Eample Lgform— ing Tem- 1empe- Hange Uoftening Flow ek
ation persturs raturs Intexrval  Interwal

oy oF OF oy oF oy %
Plug ~ A in, 2030 2110 21?0 120 &0 ko 10.1
2 - K in, 2050 2150 2170 120 100 20 11.2-
l=l/2 = 2 inm, 2 21 2260 210 100 e 13,6
1 = 1-1/2 in, 2100 2190 2230 130 9G ko 13,0
3/ - 1 inm, 2120 2230 2300 180 110 70 13.1
1/2 -~ 3/4% inm. 21.30 2230 2350 220 100 120 12.8
L4 - 1/2 inm, 2230 2310 2415 185 80 108 11,0
1/8 - 1/% in, 2300 220 2520 220 120 100 £,0
Mo, 48 - 1/8 in, 2300 2420 2510 . 210 120 90 5.9
0 = XNo, 48 2200 2330 2h20 280 130 90 7.0
tiine dun 2180 egzo 2340 160 Zo 90 9.8
1/8 - 4 in, 2060 2180 2300 200 120 120 E:
3/4 ~- Rk in, 2100 2133 2260 160 30 70 16,4
0 = 3/4 1in, 2250 23 25 165 90 75 8,0
Q0 = l=l/2 in, 21h0 2320 2410 260 170 90 8,0
0 « 1/8 in, 22h0 2360 Piso 200 110 90 6.1

Iable YIIY
Chemlesl Analysls of Ash
‘amole +102 FepU3 Al203 :gg* “g0  Wa20 K20 Bp05  wi0z 103 Totsl

*6
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IV
Lubpratory Vieghlug Vesis

Coal weshing, wsuernlly sgeaking, depends on the diifersnce

in soacific gravitiez of the coml and refuse, «ni this diffsrencs
has Desn ussd in the laboratory for many yeaxs through the use of
float and sink tesis to diffsrentiate between these meleriais, By
the suoosskive sepuration of & conl al warionus pravities, woshabil-
ity curves may be consiructed which wiil imdicsie fox any given coal
the theoreticoel ash content and ylelds of hoth clezn cosl znd refuse
obteinable at any given gravity,

© The dats obtained Irom thisx test on the I~1-~2 in. slsck
srapured from the run-cf-mine cosl, and ihe 1-1/2 ic & in, lumps,
which xre prlloniad in soversl %ablse, have been vlotied az shown
in the accompanying curves, ‘‘he method used for plotiing the ourves
iz paiterned sfier that of J.k, Usmpbell of the Ameriocsn dhecolavewr
Corporation, %o whioh hue Leen addad ihe “Hpecific Uravity Uistzi-
mution” curve as suggesied by B. M, sSird of the Hattelle bemorial
Instlivie. The curves represent the following Informetion:

Curve 1, which is ihe cumblalive float seh per cent curve,
represenie the varistion of the ash,

Curve 2, represents ihe variation in aeh per cent of the
material with variavion in gravity at which the sz vration iz made,

Curve 3, represents the cumulative aink-per gent according
to the recovery as in Curve 1,

Curve &, represenis the wvariation in recovery according %o
the specilie gravity,

Ourve 5, the .10 specitfic gravity distributed ocurve, revre-
sents & megsure of ths coumnerstive diffiouivry of weparavion zccord-
ing to specilic gravliy wnd wiih res.ect Yo lhe poims of sepuration/

hogooxding to Y.k, Bird, the depree of difficuliy of wel
washing & coal as renreseuted by the s;pecific gravity disvribution

curve may be sum arized as ip the foillowing tebles:
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.i.lc Curve Lsgree of Difficulty vrenaration
Yer Cent

2~ 7 LimPle,....uceeeseva.cs Almosd any process; high tonnage
7 - 10 #oderately difficuly,.. Efficlient process; nigh tounage
10 ~ 15 Diffienl¥d,.....evoveveqss Efficient process; Medium tonnage
1% -« 20 Very difficult.......,.. Efficient process; low tounage
20 « 25 Exceedingly diffioult,. very efficient process; low Tonnage
Abpve 25 Yormidable............. LidWitled to & few exceptlonally
efficient processes,

For the ordinary study of a coal, 10 pexr cent on the curve
is used, and the specific gravity repressnting thie point is selec—
ted for the washing of a corposite samule, the clean coal and refuse
irsctions of which are studied for their various properties, If a
horisonial line is drawn from thiz point on Curve 4 {5 eciiic Gra-
vity Curve) the point a% which it cuts the other lines represents
the following!

Curve. ] the nveraye ash per ceat of the sepsrated coal,

Curve 2, ihe asctuxi ash per cent of %he hesuvlest vlece of
meterial left in the ooal and Iikewise the lijhlest plece of
watearial in the refuse,

Curve 3, the rverage axh per cent of the reluse extracied,

That has been ssid aborvs wlth resvsot fto ssh anpliies similar-
1y %o sulphur, However as The to¥al sulphur oif the coaliis low &
detailed siudy of the washing charssterisiics with refersnce 3o
this naterial 1ls unnsceszrry,

Curves showing the reduciion of ash snd sulphur, which is
possible under varying conditions of washing the 1-1/2 in, slack,
are presented in Figpure I, Figure IX presents the sizing ourve
and the soh conteniz of Lhe various mseresn sizes, as well as ihe
dasa obtained Dy washing the mixed coal frsciionk at 5 selecied
gravity of 1.%5, TIhis includes the ash and sulphur contents of the
floats at this gravity, as well s the Qumatity recoversdi asd ihe
percentage of #sh in the sioks, #ipure III plves the z2sh wash~
xbility curves Ior the 1-1/2 in, %o 4~in, lunps, ALl of the daia
used in the consiruetion of the curtes ure preseuicd in the follow~

ing tables:



Tabhle

Tabls

1Table

Table

Table

1able

Table

Ix -

i -

I -

LI -

XI1l-
ALY ~

iy -

12.

Flont spd Sink Latm on 1-1/2 in, Liamck

Chemical Analysls sad Ash Fusibillty on
¥Float =nd Uink Portions of 1i* Slack,

Float and bink Data on 1# ~ 4 in, Tumps
w ASR =

Chesioal Analyses of few Coal, Ulean Conl
an¢ hefuse, 1% in, Slamck,

Fusgin of Haw Coxl, Qlesn Jozl, and Refuse,

Sereen Sizes and Chemioml kualyser of 1¥ in,
- Blacks

¥ioat and Link Letu on Bcresned Slxes
Using & selected Gravity of 1,45,

T L PR R ARS R S T
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FIG. II - Curves showing screen analysis and Washing Data on Screen Sizes

1l Zeam Cozl.

for Coal Creek No.

Curve 1 ~ Sizing curve

5 aspecific gravity
45 gpecifiec gravity

‘at 1.45 specific gravity

Curve 3 - Percentage ash in sinks at 1
Curve 4 - Percentage ash in screen sizes
Curve 5 ~ Percentage ash in floats at 1

Curve 2 - Percentage float



Lump

60 % ASH

1.4 SPECIFIC CGRAVITY

1 3eam - 13"- 3"

py T
1 H
i +
[ <uYJIL 4
14 13
X
Mm Fores i
\ bhaset
1R it L
16t I sadfiils
ptpt = T H
sRae b yaneyeay
m-v 4 o ;2 -I“
et st o
AR iy =
< i :
isat 1 3
- - Likd. - vl
Dt $-1
" - weard ks gund H
¥ as H
H 1
: s 2 ¥ T
seeistiich bt H
N eIt BE LY 7
| iF
i } oy
; ety ] N,
! +
aeiateges
t
e T4+ (44
+ .
¥ HE
Hk
HHEE =3 : it
T
1
T
¥

50
1‘5

30 1o
1.6

1.7

20
1.8

— e~
2o
[ B =
Q e« .
o 0w o
i = O
L o
[ I
[N
o o
o &
o
-1
[+]
2]
o
31
=
/]
L]

d-

III - Washability Curves for Coal Creek No.

Curve 1 - Cumulative coal-ash percent
Curve 2 - Actual ash percentage
Curve 5 - +.10 specific gravity distrib

Curve 3 - Cumulative slat
Curve 4 ~ 8pscific gravity

0

FIG.

1

1

-,
=)
o
H
1
+ '
T
1o
T
T
e
s ens
1
1 -
T -H
N
1 u
7
T 4
: b
it ]
vaiEian! 3 T
ram,
+ A 1
L1 2 i
(s T et T
+ ’
1-Tole i Y |
et R !
s
gy i
AR pusy
- 1 !
1 FRalY
3 »a
ety Tt $
Nasve )
3] H ]
. 1
[ aass
fospasaunnn
phess
Tt 1
= H it




AABLE 31
Flost mpd Sinke Dawa gn 14 =~ B* Lumps

: , ist #.10 Specific Graviiy
Soecific Cravity “gight Ash Flosta Elnks Lisixibut
% % velght AsR  Selght Axh Gravity Caloulated
. Lk * * Ozdinate
Hignts 1,30 5h,2 5,0 562 5.0 100.0 1.5 i 38 LER 5
Siﬂkﬁ 1.39 1901 9.3 ?3!3 01 55 2395 220
# 1,80 L gﬂ 12. 4 20,1 85,7 5.1 e d 3.7 25 12,3
L5850 * le 6.0 ;2-9 91.7 9.6 14,3 5 1.05 5-3
¥ 1,60 8.3 o7 00,0 1356 8.3 o7 1.75 2
Curve Ho. ) 5 5

2 1,2, 1 3 3

*[1



_Yable 1X_
Float mnd Simk Dmts on 13" Slagk = Ash =

Cumulative . . 4+.10 Ena:i:f;utaxavny
’ » t Aah kloet Links iistriby
Gomeifle Gravity sleh ) kaigh: ‘ksh teigh Aesh Gravity Gal%%%ntod
o * Vo % % » Ordinsse
Flgate 1.30 7.1 3.6 781 3.6 100.0 1.8 1% %2
kv S S S O S v B
. izo ' 1.2 25.% g5, 5.7 2:? 8.2 1:25 2.9
* 1,60 k% 52,2  100,0 7, 5 52,2 1.75 1.3
Jurve No, 2 1,2,h 1 3 3 5 5
Table X

Chemicanl Annlyeis snd Fusibility of Ash on Float snd rink Yoriioms of 114% Siack

e

Vola~ Initinl Soft- rluid Melt- Sotten~ Flow

, Agh tile rixed Coking Sulphur Leform~ ening Tempe~ ing ing ine Inter-
Specifie Gravity Maiter Carbom Froperties ation Folnt rature Hange interval val

W % %, % ) oF Oy oy ) 3 oy

¥loants 1. Eg 3.6 27.B 69,0 Good O,k 2270 2600 2720 W50 330 120

“inks 1.2(3 " 1. 12.0 26,1 61,9 Good 0,3 2170 270 2350 1%0 100 X0
* 1. * 1,%0 20,6 24,6 53,8 Fair o Cood 0,3 2050 2150 2200 150 100 50
» 1.20 # 1.60 26,2 25.0 LE.& Falx 0.5 2020 2150 2270 azo 130 120
L O 1+ wa.h 20,9 26,6 kpglomerste 0.5 2000 2100 2260 260 100 160

.9t
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Table XIT
Chemical Analyvees of Haw loal, Clean Conl, snd neluce
rew Clean Coal Rulusme
Corl  tloats L. A5 finks 1,45
13-4 .» 100,0 91i.1 5.9

Proximate Analysis {U.B.)

‘sshttl'!l.l“.‘,‘.."‘l'.% g.o Fs-} &518
Yolatile Matter,....c...% £7.2 275 21.8
Fizel CBYDOT...evrevsrcsap OB & e7.1 2.4
5“1@“1...-.......----.-% 003 ﬂ. G.a'
Calorific Value BiU/1b... 14520 15920 -
¥Yusion Foint of Ash °F 2320 2390 2075
Melting Hange of Ash o) 260 200 . P50
Coking Froperxties,....... {ood Grood FYoor
T Yy X
ru n Haw Coal, Ulean Corl, & fus
. Fusain
» of rurs Coal
1w1/2" Slack (Raw) 1.58
Clean Conl: -
Floass 1.2
nefuset  Sinks k, &6
ispie X1V

L grgen idnalysis end Chemicel Anslysis
Lyy Begis) of 13" :ilao

Cum

' oreen Hizes ¥eight vetght M9R  fulvhur F.EA,
# ¥ [ # oF
34 « 1=1/2 in, 15,7 ib,7 13.0 0.3 <eQ0
1/8 -« 3/4% 4=, bk, 5 6l,2 10,4 0,3 £330
Iable XV

¥loat and Link Lsis on “oraened Uizes
Usiug & Lelec.ed Gravity of

ilonts Links
nelght Ash Sol~ FoP,A, “elgxht £8h Sule FoP A,
, T vhur
% 7 Y %% a W 3 )
3/% - 1-1/2 in.  79.3 7.6 C.3 2310 20,7 %04 G,& 2100
1/8 - 2/4h in/ 90,1 H.% 0,3 23%0 9.9 85,9 0.2 2200
0 - 1/8 in, 95,2 3.9 0.4 2680 L,& 40,9 0.8 £i60
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v
COKING PHOVERTIES

1 "Bweglll * Test

In oyer o predict ibhe physicel propertiee of by-product
coke madeirom any given toal, & laboratory test has been develop=
ed at the Fuel Resezrch Leporsiories, woloh hax been outlined snd
publimiedt by the kines arasch,l/ This test cousisis of deiermin-
ing the volatile metier and the percentags ol sweiling of the
ooks. button at & tempersiure of 600°C, From these dmta the “twell=
ing Index* im ealcoculated, and by the xid of a cvoke classifiontion
chart the cosl is located in & partiocular group, Ths various
gxoups are arbitrarily delimiied mecording to the physical
properties of the coke mide Irom the coniz in these groups,

tamples of the raw and washed normal li-in, slack

Ixom the Cpal Ureek ¥o,l Mine wers subjected to the mbove tast,
the results being shown in Table XVI,
2,  YCaking Indsx™ Tlest

1i has heen shown thet those cowls which are recognized
as falling within ihe bert ocoke~producing class &re capable of
sithstanding a higher sdmixture nf inert material and will yield
& osrbonized residue of definilie srxushing svrengih then are the
mors inferior comls, This phenonsson bes dbesn thorxoughly stundied
and methods havs been developed for the determination of the-
“saking Index®, %hile these iesis are of uncartesin valus for she
purpess of assessing = wlds raixe ol coeis in tieir application
to the production of by~vroduct coke, & knowledge of the *caking
value® is of importance when it isg Cexirel teo mix inert osrbon-
ageocus material oF non-Coking coals with coking cosls,

The method Qevaloped by Uray, and sz modified at the
Fuel Hessarchk Luboratories in which 28-gramme mixstures of coal
and sand in varying proportions are carbonised in Illiuw

crucibles at 950°C,., has been adopted as a standard. The ratio
Ay

3/ *A Lsborstory Test On Coals for Predicoting the Ihysical
Properties of the Hesulvant By-Froduct Cake" -~ by K.A,
“irong, K.J, Burrough and £, Swartzpen - sines Hranch
publicaiion No,737-2.
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of the mixture of sxnd and cosl, whieh on cerbonlization will
form a sufficleRily strong button to mupport & weight of 500
grammes, is designuted as the *oaking ivdex*, The hizher the
¥Caking Index¥ the grewvter the ocoking proveriles, The results
of this test, as spplied to ihe run~ol-mine coal irom the Coal

Ureek Bo.l Mine are shown in Tapls AVI,



Tsble X¥X

PHYLICAL CROFERT Toe OF BY=i@QuUCY 00vis

A8 iudiciied by »
W BRLLING ISUER® 1T

i~1/2 in, {lsok

LY #Iter
siecelved s:¢ whing

Volatile Matter at 600 ¢ (DB.)eeerren...
fs'ﬁlling lndﬁx.....g-q---.4-------;----...
Yectlion-~Uoke Classification ¢h P6eeevnsee

EpecifieIVolatilt IndeX, coivesensrennsnesns
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SUMNARY &MU ST ol CTOM OF RELULTE

The rman-of-ming sample of conl Irom the Cowrl Uresk No,l
£ast ¥Wine operated by The Jrow's Naxt Pass Coal U, , Lid, in the
Cxrowsnasi axek, British Cplumbia, was collected ut the mine by
sampling 2%t the tipple, In this way, spproximately 2,100 1b, of
tosl, conkidered ¥o be represenixiive of the oulvud of the coal
»t %him mine, was collected aad shivped o the duel Hessarch
Imborateries for the investipstion ®a 1o the Fhysicsl zndt Chemloal
properties,
boysica] rroperiies

The results of the soreening tests on the runwol-mine coal
which were sonductad at the Fuel Hesefirch Iaboratories Are shown in
Table I, which eontalins the peroeniagmo?® the various sorsensd
sizes on the YAy received® pasis, On this besis it wilil bs noted
+hat 29.%% of the conl wss below 1/8~in, in sizs, 6,%5% was above
Boin, in sixe, 13.2% 2 - I in, in sixe, the remeining 50.6% being
distributed detween the othexr sixes, The awcunt of dust, 1,s.,
saterial pazsing & ¥S-mesh scarsen, was vary high in quantity
amounting %o 10.6% of the fotal coal, Ths aversge size of ihe
run-sf-mine coal "as received* was 1,068 inches yielding 63.9%
of 3/B-in, =laek,

The bulk denzity &nd apoareny specific gravity of the
various scraens® sixes are given in Table I, The results of the
run~pf-mine coal agree very well wiih other cotle of similar ash
contenta, the individusl sorecn sises above 1/% in, having
uniformly lewar dulk density than mixSures of these zizes,

The resulis of the frisbility tesl on ihe corl from the
Coml Creek No,l »ine sxe shown in Table 11, One sinyle =ize and
two mixed siges prepared from ihe run-of-mine corl were tested
according to the meibod lescribed in publioskion %o,.762 of %he
#ines Hrangh. The teble coniszine the rZesults of a two-drop test
on the vyarious sixes studied, #8 well as the recults of a four-
drop test on ithe mixed size sanples, 'his lstter procedure is
preferred for mixsd sizes becomuig of the cushioning eilfsct of
the fines, In the O -« 4* coal, after four drops, the "Lize

stebllity” wes 72,3k, whersus, ibe "sixe atability” of the 3/4*
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to ", after oanly two drops, ¥us 72.8%, It is noieworihy that
the single size tacted had a8 low size slobility, nazely 65.0%
for the 2* - 3% iumps,

The grindability iodiges for ithrec nlzes of coal prepared
from the run~oi-mine conl are given in isble IJXI., These indices
are reporied on ithe basis of the Hardprove-baghine method wiuilch
has been desoribed in ¥ines hranceh publiocation %No,737-1. ‘ihe
various sizes Tenct very simiiarly to griunding the results of
ihe tesi indicsting & coal that snould be quite ersily pulverised,
C oal I'r

The Proximeie apd Jlitimste anmiyses of the various screen
slxes ars soown in Tables I¥ 2nd ¥ vespectlvely, 1t will be noted,
referring %o Table Iv, that the ash conieni of ithe varicus sizes
Tetaited on & 1/M~in, wereen ik Iairxly unifors, varying from 10,1%
to 13,6%, The sixzes psseing » 1/M-in, screen indicate s lower
ash produci ranging Ifrom 5.9k to 8,06, the dust, cosl paesing a
Iif<mesh screen, containing 7.0% ash, 'the composiic® very in ash
content acgoxding Yo whe proporilion of the gixes included, the
run~of-mine cosl ylelding 9,.,8% of essh, whereas ithe 3/8* to ¥ in,
lumps yields 12,3% ash, 7The sulphur content is very low and
unifora for all the sixes renging from 0.7 40 O My with an
average for it he xun-of-mine awounting to O, 3N,

The yolatilie mpitex of the coxl is medivm in quantivy &nd,
bas:d on the "Epeeclfic Grrvily Index"l/ meinod of classificmtion,
this ooal hes an index of & ozoximately 193 which niacex it in
tigotion B of the metabituminousx or "biending™ coale, According
to the AU, T,%, clewsification designasion D 388-381, where
rank is breed on the fixed corbon nad caloritic walue erlculated
to the minersl-vatier-iree bislg, $his coal is :eaium volatile
Rituminous-i,

Tabie V givew ihe {iiimate Analyree 01 the O -~ % in, compomite,
The cogl is s high carbon and low oxy.en =maierial,

Tabkle VII shows the resu.is of the esh iusion detercinations

1/ Classifiontion of Cosls Using hpecific Volsiile Imndlex® by k.ki,
“wrong, R.J. Burrough & i, 'wartapan--sinss Hranch publiication

No,. 725‘2|
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insiudiny, ihe meliing rsuge zod whe softening mnd fluid iniervals
for whe various rives »nd tynes of eonl; whersae able VII glves
the chemical somlyses of ihe ash of & Composikie of sizes, 1%
will be noved thkat the Softering Tempermture of the ashes for
the various sizes tasled are falrly uniform stowing o tendency
%0 increase with = de¢ogrease Iin sixe, %he values vary from
2110°F to 2%20°F, with 2180%F for the 1/% - 4 in, ocoml and
2340%F for the O - 3/M in. slack, 7The flow intcrval (renge
from softening to fluid temperature} for the various sizes is
medium, varying from 20°F, to 120%F, the value for ihe run-of~
mine amouniing teo SO%F, |

the forms of sulphur for & Gorposite prapzred Ixom the
run-of-mine coml arxe shown in Table VI, "he pyritic sulphur is
low amounting to 0,08% of the %oial cosl in the 0¥ ~ MY pirxe,
i,#., 10,8% of the total sulphur is due 1o the presence of
pyrite, This is to oe expected of a coal wuich coniaing lesa
than 1% of total sulphuzr,

The distvribution of Tumain in the oomrl Trom the Corl
Creek No,l Mine elsgc shown in Table VI, It will bhe noved that
the itusain content of the ao#l is low in quantisy, odelng 1.77%
in the 0F - U¥ alxe, IV is evidently very uniforxmly dissributed
shroughout Rll %Yhe sixee, thers balng some concenirallion in ithe
cosrser coal, the I/8 - K in, cosi baving a fusain sontent of
2,315,

rad as st

The weshing tewts on the cousl Trom the Coal Ureek ¥No,l
¥ans were condueted in the siandard manuex on a saw le of 1-1/2%
zleck, prepared from the run-of-mine coal and on the 1-1/2 to
ein lumps, The resulie a.:¢ given in a series of trblea znd
cuxves shown in EHection IV, Heferring to Iables XX 3nd £, i%
will be nowed thet ihe 1-~1/2 in. mlack ocowvains 3,64 of inherent
ash, as indicated by the fxaction floating a¥v & & wevific grivivy
of 1.3Q, A% this gravity 7A.1lp ol the conl is recovered, 'ls
inherent suiphux ie very low amounting %o O,¥u, wurhing t:is
conl a% & specific gravity of 1,45, wnich scesrding to the 4,10
speelflo Lrevity afpizrivution curve reciefents si.vle wet weshe

ing, resulted in ilhe productivn on 9L,1p of ciesu woal having
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5.%% of ash and 0,3 sulphur, The softening temperature of the
ash was 1ittle changed by weshing, These resulisz arxe suown in
Table XIXI which pives the chemical snmiyses of the raw coal,

the clemn ecoal, snd ihe refuwe, 'Tudle XLIT giver the fuzain
contenks of the sbove three manples, It will ke woted that

the refuse sbows x aecided concentraiion of fussain., However

t+his ig not mecompanied by an agpreclable decrexss ln ihe fusain
content of ihe oles:n cosl, :he concentraiion in ihe refuse is
net sceompanied by & oponcentrakion of sulpbur xs fthere 1g very
1ittle pyrite vresend in the <oal, Tablex XIV and AV show Lhat
ihe finer sixes of the 1-1/2 inch sirck may be washed to & lower
sab contsnd with un &ttendant lower iefuse lose then the lurger
sizew, The 3/B - 1.1/2 in, coal is reduoed in seh to 7.6% with
B refuse lons of 20,7Th, whereas the 1/6 - 3/% in, coal is reduced
in ash to 5,9% with a2 refuse loss of 9,%, 7The fines, material
through an 1/8 inch :wcrssn, may be sxperimentally washed as seslly
s the lerger sizes, the ash Leing reduced to 3,9% with a rsfuse
loss of 4.8, he ash fusion Lempsrsiure of the warious eixes
ars not materially &ltered Dy wmshing,

Referring %o Twble I mnd kigure IV, it wiil De noved thai
the 1-1/2 «~ & inch lumps prep-.red irosm the run~gf-mine coal ars
no% a% swenable 0 weshing as the 1-1/2 in, slack. ‘The inhsrent
ash is high ae iadicsted by the meterial floating at a scecifie
graviiy of 1.30. There was 54,2% of tuls froilon coniaining
5,0k ash, ¥From the data znd the curves it will De zeadily seen
4hat this lump coal may be easily washed ai an sguivalent specific
gravivy of 1.60 %o produce 91,74 of clean coal vonitzining 9.6 ash,
Coking FProperiias,

The phanonemon of coking, whersby a bituminous coel beoomes
plastie anﬁ‘bhsn fuses Lo & solla wase, i3 considered to be &
comblnation of %wvo 1s80%lonw, one rtauliing in the swelling of
the plastic mess, snd vhe other belmg responeible for ihe ultimate
binding or "ecaklng®, Various metnods have been introuucei forx

the delcunination of these two proveriies wivh » view 10 predici-

ing the reaptien of & oozl in py-groduct ovens, & nethod
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developed 8% the ruel repenrch laboravories for tetermining the
swelling properties hee besn prexecied in develn in vines Rrsoch
publisation Wo,737~2, UThe cricuinted value *{welling Index™ is
» compsratlve messure of tie Bwelllng nroperticve, #nd the nigher
the index ithe yreater the sweiling., 'This inuex is uveed in
conbination witk 2 speolfic coke clussifiontlion cvhaxd io locars
the comi in & Sroup, the uhysiocal propertliex of ihe coke wade
from conlw falling in this xToup being known, Jhe Tesulin of
this tesy, as applied to the 1«1/2 in, sleck vefore and nfiex
washing, are skown in Table X¥I, It will be uoted ihet the
" waliing Index” of the raw coal 1Is 1395, and, on the basis of
this tesi, indicates a conl that would result in the produciien
9f & vory good ooke whan processei in by-product ovens, his
coal should have smuffisient shrinkage %o sliow Ior iischearye
Yrom the Ocke dpvsns without dsmage, Sxshing rewuits in sube
stansial fwprovement in the snxinking provextlss, ithe swelling
indeax of the coal decresseing %o 1105, Tinis waehed coml used
siiher slone or when blended with & bigh volatile corl, should
be satisfeofory fox coke urxoductlon in sitandard by-product ovens.
The method developed vy Gray iz used al ihe Fuel Lesezrch
laboratories for Getezmining the dinding or oaking sroveriies of
a goanl, The "Caking Index* determined by vhia method, snd demcribsd
in Seovion V, dees not lend itself to exacy correlation with the
reaaciion of & coal to oeking, but may, howsyer, hevwe n» certein
velus in determining 1¥s sulfapllity for svoker use, T1he teast s
being atudlied in This connedtioh &% the Fuel hesesrch Laboratories
bui, a8 ye, no delinive correialion hak bDeen sximblished. 'he
zesulls of the oaking indsx %asi on @ sarple of the run-gf-mine
corl fxom he Coal Creek ¥o.l Mine are shown in lable X¥VI, 7The

index for the coal s 68 indivaving a good oaking corl,



Q

Repox$ of Investigations—-=Carbonization Secbion ~ 137

Physical and Chemical Suzvey Repoxt No. 64

- Study of Gosl From
Michol Mine, A Seam, Growsnest Area, B.C.
Uperated By

The Crow's Nest Pass Ooal Qo. Litd,, Fernie,B.C,

By

R.A. Stzong, B, Swartzmen, E.J, Burzough
and J.H.H. Wicolls

fuel Reseawch Léharaﬁozies

February, 1940



Physical and Chemical Suxvey Repoxt No. 64

Study of Coal From
Michel Mine, A seam, Crowsnest Avea, B,C,
Operated By
The Crow’s Nest Pams Coal Co., LHd,, Fernile, éoco

Table of Contenus

Pages

Se@%i@n I = In%ze&u@ti@nooonucooanuunoaoo 1
Section 1T o Physical Properbiefeccccccsoo 2 =6

1§ Sereen AnalysdBococacscco 2

2} Bulk Density and Apparsns

Bpecifio Gravit¥ococraaso 2

%3% FEiabilitTooooooecsonssso 3
' Gziniabilityoucoannonnoao L!‘mé

Segtion III - Chemical PropertieSccccosccoso
1) Proximate AnalysSeS.cccooo 7= =
2) Ultinate AnalysSeBeocsocve 8
3) Sulphur Forms and Dis-
tribution of Fusain,..... 8
é%% FPuglbility of ABBoccccoss 9
2

5) Chemical Analyses of Ash,
Section IV = Laboratory Washing TestS..... 10 = 18
Sectdon ¥ = Coking PropertieB.iccoiooesooac 19 = 2%

Section VI - Summary and Discussion of
Resul.b@aouuu°°°°U°o°°¢°°909°° 22=26

baoe D

[ ]



I
INTRODYCTI O

The FTollowing report deals with & Physicel and Chemleal
sthudy of samples of coal from the Michel Mine, & Seam worlked
in the Crovsnest erea in the Michel Oreek district 28 miles
northvest of Fernie, British Columbia, by the Crow's iest
Péss Coal Go. Litd., of Fernie, B.C. This study is pert of ﬁhaﬁ
investigation dealing with the Physical and Chemicel characher-
4stics of the cozl seams mined in the Province of British Co-
lumbia. Sixbty-three reports have already been issved on the
Physical and Chemical survey of Cenadian coal seams, ond, a6-
cordingly, this present investigation vas conducted in the sawme
_manner &g thet adopted for the provious gtudies. The seport ig,
therafoyre, presented in ssctions dealing with the folloving sub-
Jecta: '

1., Physicel Properties,

2, Chemical Proporéies,

3. Waghing Cheracteristics,
4. Coking Propertiss, and
5. Discussion of Results.

The run-of-ming coal from the mine was sampled by en of-
ficial from the Fuel Ressarch Laboravorics in the presence of
veprosentatives from Lhe operating cowpany. The conbined zam-
ple, wvhich weighed epproximaitely 1,228 pounds, vas boxed and
sﬁipped to the Fuel Research Lazboratorles av Ottawva.

Actmovledgment is due the Crov's legt Pass CGoal Co. itda
Toy the ald given in conneefion with thé_collection and shipmsnt

of the semples of coel hewvewith reporited.
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PHYSICAL, PROPERTIES

L. Screen Analyslia

The gemple of cozl from the Michel Hine A Seam vos ¢ol-
lectod a% the tipple im such 2 panner &g Lo be repregontotive
of the doy's oubput. In this wanner, 2 sgmple of Fun-0r-mine
corl velghing 1,228 pounds was eoila@t@@o This somple wes
uged for the scerecning test, standerd round-hole scroens made
from L/4" plete being omployed. The results of this test arve
presented in Table I.

2. Bulk Donsity end Apparent Speciflc Grovity

The bulk density, thet i, the veight per cuble ook, was
detormined on varlous scereened sizes and miznbures of 3izss by
neesurenent with eithewr & tywo- oy one-cubic foot box., The ap-
parent specific grovity of the verious screoncd sizes vas de~
vermined by a modificotion of the method Lor detgrmining tae ap-
perent gravity of colke as ouvtlined in the Ges Chemiss's Hand-
book. The results of the above o tests axe prezenved in Table

EO



TABLE T

Soreen Analveis Specific Greavity and Bulk Density

As Recelved

% . Yo Specific Bullz Densit
Sexeen Sizes® By  Cumi- Coapity (1bs./ ow. 2t )
welghd latilve
Plﬂﬁ = ‘ﬂ‘% iﬁo 60 60 102 000 o&!‘
2 = B am, 1“og EGOZ 102%- 28550 gok
1‘3’1/2 = 2 13&9 50 5 2507 10 2@ ﬁgo ?5 50 5
l e l=‘1/21n0 800 330 ? 10 29 @ 2 50 3
3/!'!' = l ino 5015' 501 la 29 ,'!“0050 50?
/2 = 3% in, 7.3 b 1,30 40,25 7.3
1,“-5— e 1/2 in, 13,3 59, 7 1,29 b0, 75 2.5
l/g = !‘!‘ ino llo? ?lo 928 59069 1207
No. !&8= 1/8 in, 19, 0. 12.8
0 'Néu g 93 1&9)063 y 127 % 87.25 13,7
Min@ Hun ; 13090 52?%% 1g°§
'no < LK =]

1/8 - W im, 6202 28000 8.7
3 /ae, - ).g, 170, 32, 1L 12,00 6.2
b 3 lng 6@09 5005@ 1109
o ~ 121/2 im, 753 2.50 9.3
0 - 1/8 in, 28,56 7.25 13,0

ALl screens L/6" and larger are round hole Bcreen No, U8 is Tyler U4 mesh wieh

nominal aperture of

0,295 mm,

Ejeigh% @f Sa}-ﬂpleoooucoooonoacoaoeneocoDZb{a

Avexage Sige of Hum of Hine eoal aliex
shipment £rom mine %0 OL0aWR, vcvooeses s« il

Az Recelvad

1228.25

1,153

°¢
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5. Fxiebility

Friabllity, which i3 an importent property in the selection
of soal for various uses, is & physical ehareccteristic implying
dogradetion due to broakage along Preetura lines, or due %0 ine
herent wealmess in the co2l luwp. The '"Cool Feichllity" Sub-Cowm-
mittes of the Amsricen Society For Tosting leteriels (A.8.7.0M.)
with R.B. Gilmore of the Fuel Rosecarch Laborabories as Chaimwzn,
hos investigeted several methoda for the deoterminoition of his
proporty vith a view to the finel adoption of n standard method,
The resulés of this work, Iineluding the msthod considevsd for
adoption, 1.9., the "Drop Shatter Test for Cozl" has bosa pub-
1iched in 1935 by the Departmont of Mines under the $itle "Coal
Friability Testa" by R.E. Gilmore, J.H.H, Nicolls, end &.PF.Connell,
Hines Branch publicetion No. 762, This tentative mothod ves used
Lor tonting the relative "gize stabllity” of single sises. The
toxrm "plge gtebllisy" is the snbtonym of friability and "on the
aspuaption that friability may be ﬁ@aaured by en index 0¥ pPOrcon-
t@g@p it wey be assumed thet the complewsnt of & glven Cricbllity
index will be the corresponding sizo sbtebility index”.)/

The results of the friability study on the cozl from A Seom
ars shown in Teble II. The semples of the single size end the
mived sizes vhich wers tested ove es followss 2" - 3"; and 3/4"

- 4%: in all, tvo samples were besved.

b, Grindability

For the determination of the grindability, or the ecse of
prlverizabllity of & eca;, the mnsthod developed by Mr. Hardzsrove
of the Babeock & Wilcox Co. hog boon a2ccepted aa 2 tentabive
stendard by the Americen Scclety for Testing Heterialo.2/ This
mothod, which has been described by ¢.BE. Baltzer and H.P. Huduom
in lines Branch publication Wo. 737-1 was used for evalueting the

grindability of the coal from Michel A Secm.

1/ Guoted Irom the above mentionod publication of he Mings DFanch.
2/ "Penbtative Method of Test fov Grindebllity of Coal By the Haxd-
= grove Hechine Maethod, A.3.7.M. Nsalgnaition D 809-35%",




YABLE I
Size SHability (Feiebility)

Average

Sizes Sgreen analysis of cozl befors and aftew size of Sige
tested dropping; percent weight rctained on coal be- E%ab=
and T . fgx@ agﬁ o i1lity
nunbeR Round hole sgzgens QUare arter test per
of drops 30 Bn a9 19 348 178t ~Lj2n inches  ocend
Single Slzea:s ‘
2 = 3% Tumps(l)® 2,500 .

2 dxops 40,5 15,0 11,0 6.0 8.0 19.5 1,566 62,6
Mized Siges g
3 = # In, . . .
Sampie {1} 15.1 26,5 17.0 24,7 16,7 - 1, Rg

2 dxeps 9.2 16,7 12,9 1701 5.3 9.6 21,2 1. 403 ?2 R

% dzops . 5.8 7.5 12,5 15,0 12, 5 11,7 35,0 1,068 54,9
T This and ovher bracketed Ligures im whis coluwn are the numbers of fiity—0ount GEELE

averaged,

TABLE IX
Grindzbiliby
Sexeen Sizg Herdgrove Indax
0 = 3/Uin, 196.7

0 = ifdan, 127.7

°G
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Foy comparison, Three semples oOF VAYyIng Soreen~gige preé-
parsd from the run-of-mine gorld; wWere selocted oy testlng 09
followss

Q- & in., Composite.
0 - 3/4 1n. S8laelz, ond
0 - 1/8 in, Sinck.

The regsults of these tosbs ore shovn in Table IIL, the in-
diees representing the relative pulveria&bilitg of the gozl. In-
eroased ?esiat@n@@‘to grinding is indlecased by the lovor volues,

the stendard easily pulverized co2l baving a value of 100.
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Chemical Properbles
The vericus soreen Bizes obbained from the soreenipy test

0% soal Zzom the A seam, Wichel wineg were subjeshed to oecriain
. ghcnical analyses asg foliowss
3. Thg Pg@zimaéa Analyses includinz the sgviphuy and the caloz-
3%46 value which axe shomn in Table IV,
2, The Ultiweso Analyses fox o solecied slze mizbuxre which
ape presensed in Table ?o

3. Zhe Siiphur Foxms in the coal vhich were determined accord-

img B0 tho accepted Powell methed, whergby the sulphaite sulphur
o determined by extraction wibtk hydzeehlorlio aecld, the pyxitie
culphur by oxidation with nitxic sold, and the oxganls sulphup
by the differpacy batween the Anaexganie sulpaur and iha bobal
pulphwz, the zesulits being shown in Teble Vi,

%, The Digtribublon of Fusain The impoztance of fusalin widh

zespest %o i%e influence o the sponbancous combusilon of coal,
and b8 effecht on the coking propeviies of the coal neocessiiates
& study of the quantitive dipsribubion of this poirogrephilc coal
eonsbituens, The Garbonization Segtion of the Fuel Ressazch
Lzbozatories have adopisd the Heatvheooat mebthod, with seriteinm
moddficatlons, for detezmining fusain, This mebhod takes advenbe=
age of the fret %hat, in bituminous coals, fusain 18 more Tepist-
ent %o oxldating then the other coal constituents: hence aftex
oxddizing the insoluble humic meterizl o sn alkaline-—=coluble
humic substence, the more vesisitens fusain is colleoted by
Zilvration, The resulis of this test forx dhe samples erswined
22@ shotm in Table Ti.

B The Fusibllity of the Ash including the Melsing Range and
Softening and Fluld intezvals of dhe Ash, which are given in Table
Tid, Thim data is given only fox the composites because %h@ a5k
fusibilivy ip uvnifozmly vexy high.
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The Ohemigal Anblyess of tho vhich are shotm in Table



TABLE IV
Chendeald Anplwyaes of Coal

Proxinebe, Sulphur, and Caleorifilic Value
Modge ____Dry Begip

(ﬂg tlle Carbon yphur wific
% % % ¢ BFG/1b.
Plus 4 in. 0.8 Soga 2&‘06 TOUD 005 660000
2 = Q" ino 008 50&1‘ 2&07 6909 005 o088 a0
1 o 9 iﬁ-o 006 505 2&‘%‘08 69o7 005 c00000
et 1’% iﬁ.a QQ? 503 25}\113’ 7‘905 005 ca9sgea

3%2\'(’ = 1 ino 008 597 2&!’98 69::5 005 Ao QOYo
1/2 = 9/‘!'!’ inn 056 791 9&'{ !!’ 6805 005 00 a0 e
£& = 1/2 inb 0u6 905 @E‘!’cl 660&' Oo& cfooagao
1/@ - 1/8 in, 0.6 12.7 23.6 63.7 05  covcoo
m@o"‘i’& e 1/8 ino 006_ 1208 2306 63-:6 00’!!’ -2 I -0 I
@ =2 on %8 006 11n? 21 ;‘3’ 6609 005 B NN
mlme Run 0.9 0.2 24, 65.5 0.5 14,005
- & 4n, 0.9 9.0 24.3 66.7 0.5 14,240

u/8 - & 4n, 0.8 8.7 23 6T-% 0.5 1,260
3/& - & 4n, 0.7 6.2 2.6 69.2 0.5 14,730
£y 3/"!!? ine 009 1109 23 61\"06 Go‘!& 193750

@ - 0.9 2.5 24 66.7 0.4 14, 155
0 - 1/§ e 0.7 13.0 23 63.6 0.5 13 475

TARLE T
Tieinate Anslyces
Dry Basig
Cerbon Hydiro- Sulphur Witro- Oxygen Ash
Sompie Zen gcn
0 - & 4n, 797 4.8 0.5 1.4 8.6 9.0
TABLE TX
Sulphur Formn and Fugein ‘
(28 yecelved Dbanipg)

Yoeal Saiphate  Pyritic UTEEnic YUSRin

Sulphuyp Snlphur Sulphur Sulphuw % or.

% 0% 55 0f ¢ 0f % of % or % of % o Pure

Gozl ooal sulpbhur cozl sulphur cozl sulphvy OCGozl

0 = 4 3n, 0.4 0,0 0.0 0,027 5.9 0,835 ok,i 1.85

1/8 - b im, 2,58

0 = 1% in. 1 62

@ = 1/% ino 93‘3'




TABLE TiIX

Fuglbllity of Agh

Initial Soften~ Fluld .
Deform- lang Tem- Tempe~ Melting Sofbening Flotr Agh
ation perature Tasure Hangs Intexval Interval
op ep oF oy oF op - %
Mine Run _ 28504 o+ % % + * 10,2
0 = A 26504 * + - % + 2.0
/8 - im, 2850 % + & % & 8,7
3/ = B in, 2750 28504 o 120 120 +* 6.2
D o 3/15' ino 2850"‘3‘ "3’ 'ﬁ‘ - L] o= 11.3 9
0 - 1=1/2 im, 2850 A % 4 S » Go3
0 = 1/8 in, 2850+ % > > + o+ 13,0
TABLE VIIT
Chemical Anglysia of Ash
Senple S10p Feg0d3 AlpD3 Cooe ligd Wegd KgD Pp0s Ti0p S03 Total
0= % 3n, 51,3 A4 3H.5 2,4 1,3 wii 0,8 0,3 1.5 2.5

99.6

°6
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LABORATORY WASHING TEST

Goald waching, genezally spealking, depends on the difforence
in specific gﬁavi%i@@ of the coal and rzefusg, and this difference
hag boen uvssd in the laboratory fo¥ pany years throucgh the wee of
£ioet end sinlz ests to differenblase besween these mabexials,
By the successive separasion of 2 soal at variows grevivies,
veshablility cuzves mey be constzwoted vhiskh wAll indisenite Lox
ony glven coel the theoresical ash content and yvields of both
eleen ocosl ond zefuse obbainzble at any given £Ravity,

The dete obtaincd fmom Hhiz Test on the I=-1/2 in, slack
preopared f20m $he FUp-oZeming coed, and the Iuvups rebalmcd on
om 1=3/2 in. Sorcen, vhich are presented in several $eblec bave
been pilotbed as shoun in Hho pooompenying cursves, The mothod
used foz plotiing the ocuzves iz pabtberned afber thabt of J.k.
Campbell of the Anczican Rheoleveur Cozposoilon, to which hao
boon added vhe PSpeoifio Gravity Distzibustion? cuxve oo cugrested
by B.M, Bird of the Bebselle Vemoxdal Inmtlitute, The cusves
ropresent the following informations

Gurve L, which is the cumulabtive fleoas ash péz cent cuIve,
wepresenss the variation of the ash, )

Curve 2, zoprescanis the varlation in ach pex cent of Hhe
paserial vith vaviasion in gravisy 2% which the sgparation 48
nada.

Cuzve 3, reprosenss the cvumnlaisive sinlk per cent accozding
0 thoe recovery in Qusve L.

turve ¥, represenss the veriadion in Fecesvery according
to the epesirilic gravity.

Cuzve §, vhe .10 spooific grevity dishribubtlon ousvo,
TOpresents a measure of theo compamative @lfficuldy of Scpase
ation accozding to specific gravity and with respect bo the
point of separasion, |

Aceozding %0 B. M, Bizd, the degres of diffioulsy of -
wvaghing & coal a5 sepresented by the speciiie graviby A3 bRl ube

ion GUFTe Ty bo summexized as in the followling dables
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+,10 Ourvo regres of DATLicvldy Praparation

Pex Cond

g 7 GdmlGoascvoscenanso AlMOBE any process; high tonnage
7 =7 Ifoderately difficult Efficient processy high Honnage
10 - 15 DLfEioRkBoo0vooosooa BLLicient process; medium Tonnage
17 = 20 Very Qlifivuld...... BXficient process; low sonuage

A = 85 Esceedingly
ALETIEulG.oco00 VeEY efficient procesds; AoT HonARge
Above 25 Formldable,ico.sove. Limited $o & fe7 execephionnlly
effieient Procasses,

Fox the ozdinary study of a coal, 10 per cent on $he GuEve
iz used, and vhe specifio gravity zepresenting this point iz sel-
cebed for the washing of 2 composlte sample, the alean coonal and
zefuso fractions of which are studied for thelr various Propertiss,
If a horigzontal line is drzawn from this point on Cusve ¥ (Specifie
Gravity Curve} the point 2% which it outs the obher lines zepze=
senta the folloving:

Cusve 1, the avesage ash pex cond éf the separated ooal,

Cuzve 2; the actual ash pexr cen% of the heaviest pigean of
material left in the coal and llkeviess the lightest plece of
material in the refuss,

Cuzve 3, the averagse ash per cent of the refuse exbragied.

What has been saild above With respecs bo ash applies
similarly S0 sulphur, However, a3 the sulphur in thig coal iz
very low, it wae not necessary %o study this constituent with
Tespecy “o washing,

Cuzves showing the reduction of ash, Whicﬁ 18 possible
undor varying condivions of washing the 2-1/2 in, slack, ame
presonted in Figuze I, Figuwe IX presents the sizing curve and
the ash contenis of the various sozeen slzes, as well a3 %ho dada
obbained by vashing the mixzed coal fractlons a2t a selegied
gravisy of 1.50. This inaludes the ash contents of the Lloais
ot this gravity, a5 well as the duantlty rocovered and the peR=
centage of ash in the sinks., A1l of tho data obtalned in $ho

vashing study are presented in the following tables:



Tabie
Tablo

Table
Tablo

Table
Table
Table

Table

X
XE
XLX

dXLX
RI¥
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Floas and Sink Data on 1=1/2 in, Slack = Ach

Chemical Analysis and Ash FMugiblility on Floas

and Sink Pozxbions of 1=1/2 in, Silack,

Float and Sink Dabaz on plus A=1/2 in lwaps = Ash

Chemloal Anzlyses of Raw CGoald, Gloan Co2l and
Refuse, 3=1/2 in, 1ok

Fusadn of Haw Goal Clecan Coml, and Hefusg,

Sorcen Sizes and Chemivel Aneigset of 1-1/20 Slack,

rloat and Sink Daba om Scﬁeenoa Bizes UsSing o
Selegted Gr&vlty of 1.5

- Ghemical Analyses of Haw Gaal ﬁlean Goal and

nefuse - Plas 1=1/2 in, lempe,
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Curve 5 - Percentage ash in floats at 1.50 specific gravity.

Curve 3 - Percentage ash In sinks at 1.50 specific gravity.

Curve 2 - Percentage float at 1.50 specific gravity.
Curve 4 - Percentage ash 1n screen sizes.

FIG.IT - Curves showing screen analysls and Washing Data On Screen Sizes
Curve 1 - 3izing curve



TABLE XX
Floah and Binlc Date on 130 Sisclk

%,10 Specific Gravisty

Speeific Gravis T ’amm Disteibubion
P 7 cight  Ash T RSk Tsight Agh Goevity Oalowlated
% 3 s % < 7 OzGinate
Floats 1,30 68,4 3.0 65,45 3.0 100,00 9.2 f 1o ?‘%‘;é
Sinke 1“38 L. 50 19,4 12,2 87.8 5,0 31,6 22.6 12,7
“ 1, 5@ 5.0 2.1 92,8 5.9 2,2 39,1 l 55 303
: 1,50 © 1,00 1.6 30,7 ok 5.3 702 BL.6 1,65
LI 0 R 5 6 57.6 100,60 9.2 5,6 57,6 1,75 m@
Curve Wo. b 2 i.28 3 % 3 5 5
TABLE X
Chemicad Avalvsis and Fugdbility of Ach on Flogh ond Sinl: Poxbions of 130 Silock
Tola= Initlal Soff- Finld Noli- Boiben- Flow
Bpeeilic Gravisy Aglhh %3l Piged Oolking Sulphuy Defozm= cRING Ao“pow ing - ing o INGeE-
: . . M@%ﬁ@f Gagb@m Propestien ation  Folas zatuwe Rangs tezval  wal
% % % . % o op o @g o op
Floabs 10 @ 5.0 £5.4 71,6  CGood 0.5 2850 & & % 4 RS
8inka 103 “ 12,3 22,4 656 @ 0.5 28 2850 4 10 104 £
¢ g 0 105@ 21,3 &L.7 2 Faiw 0.5 2780 2650 | % 70 7S £
it 105@ o 1,60 30,9 20.8 Poos 0.3 2350 o g g % %
T 1,60 58,0 18,0 2% O Agglomernte Q.2 2850 G % & & i

°GL



TABLE XJ,
FPloat ond Sink Data on +1=1/2 in. Iwmp

= ABD e
- “Cumulabive +,10 Spegific Gravity
Speclfic CGravity Teighs Ash I‘Ie?gf‘% zaﬁgh et g éﬁm@ﬁ;s vaﬁ;% E‘%
= .
% oh %g % % % Ordinato
Floads 1,30 g@a 9 go 0 50,9 3,0 100.0 b6
Sinks lﬁﬁg 4 10 @ 206 09 9305 zog ’ 'L!-901 602
a 19 0 105@ . 597 1396 9992 (4] 695 159()
¢ 1,50 0 1,50 0.6 26,0 99,8 uwg 0.8 29.3
0 360 0.2 3%.3 100.0 & 0.2 39.3
Cuzve Woo i 2 1,2, 1 3 3 5 5

og-i



TABLE JXIX

17.

Ghémic&l Anglyses of Rew CGonl, CGleom Cocl, ond Refuse

Haw- Cletm  Goll i

OxB0e

Coal Floats 1.50 8Siako 1,50

Tfr@ightoounooonoooooonnaoooouoaou% 10000 9008 902

Proximete Anclysis (dvy besis)
Aahﬁooooooaoooooooooooannououoj 90‘5 602 5107
v@l&til@ M&tt@i@oooooooaooononog 2"—3‘6@ 2&'01 1806
?m@d Ga?b@ng00600000000000000/@ 6GUZ 6907 2907
Bﬂlphugooosaoooos)oaoaooodoooon% 0. 005 099
Coloritic V&lu@oga0oaaooﬁiﬁflba 14, 155 1%, 770 oo
Fuﬁi@n ?Qﬂ-nﬁ Qf &S‘hﬁooncaoon Fu 285@‘%‘ 285@‘%’ e
M@lting Q&K!@Sh‘@f ﬁghoauoonoumFo + +’ e
Golking PropertdoScccccocccssnooa Gocd Coond Poow

TABLE XXII

Fusain in Ray Coal, Clean Conl, and Refuses 1-1/2 in. 8lgek

Fugelin
% of Puve Comi
1-1/2 in. 8lack (Rew) 1.62
Gleen Coal: Floats 1.65
Rofuse: Sinks 5.04%

TABLE XIV

Sgraen-ﬁnalyai@ and Chemienl Analysis
(Dyy Basis) of 14" Slock

' i Gumo
Sergen Sizen Heigh% Weolght Agh  Suipbuw

% > e 3
34 - 1% 1n, i8.0 18.0 5.5 0.5
1/8 - / LIRS Gl.b 16.1 0.5
-1/8 in, 38.6 100.0 13.0 0.5

TABLE XV
Float and Sink Dots on Scroonsd Sizon
Uainz & Selecitod Grovity of 1.50
ploats Sinlg
\5h  Suiphnr oimns VLPRUR

Y % v
3/4 - 1% im, 08.8 U,7 0.5 1.2 0.2
3/8 - 3/8 in, oh,1 5.2 - 0.k 5,9 53,5 0.2
0 - 1/8 in, 87.2 7.9 0.5 12,8 B4, Q.8
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TARLE KWI 7
Chomieal fAmolvges of Row Gend, CGloom Geal, ond Refuoo

Rows Clean Cool Refuge
Conl, Floass 105@ Sianten 1050

%y@ightoDODOGEIDDOOQOOOOOOOOOODGDOO% 1@@5!0 99015 006

Proximate Anelyeis {dxy bonis)
Aﬂhoooouoooonoonoooooooooooouaoﬁ 505 592 2931.
?@Latil@ Ziﬁ- %@?DDOUDOOOOQOQUODO% QE}O? 23569 QG 5
Fiﬁ@@ @azbb@moooooouoonnoouooooc&r’.} 6908 ?006 5@05}'
SULPRBT 0 0 0 000vononassssavoooaccls 0o 0,5 0.8
Gal@?ifi@ valu@:noonoonouoﬁiﬁflbo lgsp 80@ lgh} 82&5 Anbatal
Fouolon Poind of Agh.ccocccoccs Fo 2850& 2850+ 2850+
Nolting Ronge of A8lBcccsocsoa Fo S <
C@Eimg Proportif8ccocconcsocnccs (OO Glood Padwe

% Annlyois caleulatoed.
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GOXXREG PROFERTIES

i, "8pelling Index" Tesd
In oxder to prelicst the physical properdies of by-prodush

solke wads ilom any given coal, a lobozetory test haes besn develop=
cd a% the Fugl Hesgarch Lsboratsozies, which bhas been outlined and
publiched by the Mines Branch.li This $08% consisto of detesmin-
Ing the volabtilo watter and the peorcentesso of swelling of tho ocke
buston 2% o temperabture of 600°C, From these dala the YSwelling
Index? is caleulated, and by the ald of 2 ooke classiflicabilon
chart the coal iz locased in a partioular group. The vazsious
grouvps are arbitzarlly delimited cccoxding to the physical pro-
pextien of the coke meds fzom the coals in thes@'gxaupﬁo

Semples of the roaw and washedl 1=1/2 in, slack from the Michel
#Mine L oeew were subjected %o vhe above toss, the resulsa
being shown in Table XVII,

2, UCakine Indexz” Togb

1% hes besn shown %hat those coals which 2re reoognized ag

£alling within the best coke-producing clasg are capzable of withe
pbtanfing a higher admixture of iners meterial and will yieid 2
o2rbonized rosidue of definite crumhing strength thet axo the
noze inferior coels. This phenomonon hag been thogoughly svudied
andl methods have been developed for the determination of the
Ogaking index¥, Uhile thess tests ave of wucertain value foxr the
purposs of assessing a wide range of ¢oals in thelr applicasion
H0 the pgodu@%i@nr@f by-product coke, & knowledge of the Ycaking
value! iz of imporbance when iH ié desized b0 wiz inext carbons
aceous material or non-goking coals with coking coals,
The mebhod developed by Gray, in which 25-gramme miztures

of coal and sand in varying proporilons are carbonigzged im Iiliwm
gru@ibleslat 950°%C, , nas been adophed as o sbandazd ob the Fumel
Research Laboratories. The xzatio of the mixture of sand and coal,
vhich on carbonization will Form 2 sufficlently strong button bo
X PA Laborabtory Test On Coals fox Predisting the Physiczl Pro=

vezties of the Resuliant By-Produot Coke! = by R.A, Sirzong,

B.J, Burrzough and B, Svartzmen = Mines Branch publiecaition
Wo., T37=2.




¥
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suppoTt & welight of 500 gzemmes, is designated as the “Coking
index", The higher the "CGaking Index® the grester Bhe cokiag
propersies, Tho Tesulis of ¥his bost, as opplicd bo the mwe

pf=mine coal from the A seam, a¥e shown in Teblo XVII,
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PHYSICAL PROPERWIES OF BY-PRODUCT COKES

AS INDICATED BY A "SUELLING

INDEXY TEST

3 AT/2 dm, SIOGR
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SULVARY AWD DISCUSSION OF ATNSULTS

The run~of-mine sanple of coal {rom the Yichel WMing A éeam
operated by The Crow’s West Pase Ooal Oo., Ltd., in 4hd Grous—
nesv area, Britich Coluwbla, was esllected ab% thoe mine by sample
ing at the tipple. In this way, 1,828 lbe. of coal, considencd
%o be representasive ¢f the output of the coal Lrom this seam
was collecied and shippsd %o the Fuel Rescarch Loboratozices fox
the investigasion ar to the Physicel and Chemioal propesbled,
Phgsicallyfapertﬁea
_ The resulte of the scrcening tezts on the Tm-ol=ming coal
which wyere condugted at the Fuel Research Lobozateries {Yas
veceived®) are shown in_Tﬁble I, On the Yas reoceived? basis i%
will be noted that 28.6% of the coal was below Lf8=in im size,
6.7 was above U=in, in size, 13,50 2 = & 4n, in sizo, the
remaining 51.2% being distribuied between the other sizes, The
emount of dusk, i?%??%%%%ﬁng a %ﬂmm@sh Bereen, was very hish im

quentity amounting %o 9.1% of ihe %otal coal., The average 5330

0 the run~of-nine coal "as received” was 1,153 in, yielding
32, 4% of 3/4-1in, slack,

The bulk deunsity and apperent specific gravity of the vazlous
soreeneld sizes ave given in Tablo ¥, The resulis agresc Very well
with other coals of similey ash contents, the Individual sczecn
gizes above 1/8 4n/ having uniformly lower bulk demsiiy bthed
mixbures of these sized, |

The results of the Frinblliisy best on the coal Ifzom tha
Michel mine, A seam are shown in Table II, One single oize and
one nized size prepared fzom the rFun-of-mine coal wers Heshed
according to the method described in publicabion Vo, 762 of the
tines Branch, The table contains the resulis oi & two-drop Hesh
on the two sizes studied, as waell as the zeéulﬁs of a fouzr~dTop
28t on the mixed size samplggu This latter procedurs is nwrefezred
Por mized sizes because of the oushioning effeot of the Tines,

In the ﬁf& = B gpal, afber Lour drops, the "Silze sbability” was

5l 9%, vhereas, the Ysize stabilisy" after only two drops, was
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72,4, It ip noteworihy thait the single size tested had a2
Eélatively low Bize stability, némely 62,6% fox the 2V - 3O
Tuaps.

The grinfabilisy indices for three sizes o0f coal nrepared
fihm the zun-of-mine coal are given in Table I?ZQ" These indiges
are reported on the basis of the Hazdgrove=Machine method which
hes been ddsoribed im Mines Bramch publicatien Yo, 737<L.
Although the fines sizes of the coal eppesr o be slighily more
gasily pulverized than the coaxse® sizen, 3% is quite evidéns
$hat the codl a8 & vhole lends itmelf reedily o pulverigabion.
Chemical Propextles

The proximate and ultimate analyses ¢f the various Boreen
gizes are shown in Tables IV and é rgepestlvely, I will ho
noted, referzing to Teble IV, that the ash contenss of the
various gizes rebzined on & 3/4 im, sereen are falrly unliomm,
varying from‘B?E% 30 5.7h. For all sizes passing the 3/% in,
screen the ash inoreases with & decrease in sige %o 2 waRimum OF
12,8% fox the U8 mesh - 1/8 in, maﬁeriag%zhggzz 2 8lightly lowez
esh with 11.7%. The compozites vary in ash content accozding %o
the proportions of the sizes included, the 0 = ¥ in, coal yiglé-
ing 9.1% of ash, vhereas the 3/% = % in. lumps yield 6.2% ash,
The sulphur content is 1ow'anﬂ uniform for all the sizes zang~ -
ing from O.% to 0.5% with an average foz %he run=ofam§n@ amouns=
ing to 0.5%

The volatile mather of the ceal is medium in quentisy and,
based on the ¥Specific Volatille IndexPl/ method of classification,
this coal has an index of approximascly 196 which places 4% im
Sectlion H of the meta=bituminous coals, The rank of thiz eoal
according to the 4,.5,7.M. claseification Designation D 398=36T,
where rank ie basel on theo fized carbon and celovific value
galeoulated to the minerale-matier-free basis, is meldium volatilo

bitumlinous, o
3 Classification of Cosle Using Specific Volatile Inden’ by R,
A, Strong, E.J, Burrough and E., Swartzmen-lines Branch

publication No, 725-2 '
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Table T gives the Ultimete Analyses of the 0 = 4 in,
composlte, The coal is a high carbom and mediuvm oxygen material,
Table VII shows the vesulits of the ash fusion determin-

ations including the melt;ng range and the softening end fluid
intervals for the various composigé§§§ coal; whereas Tablsg VIIZ
gives the chemical anslyses of the ash of a convosite of sizes,
It will be noted that the Softening Temperature of the ashes

for the various sizes are very unifosmly high, all being 2850+°F,
The ash is highly refzactoxy and very low in fluxing agents

such as Iroan Oxide and Limg,

The forms of sulphur for the 0 = 4 in, composiite prepared
from the run-of-mine coal are shown in Table VI, The pyritic
sulphuzr is very low, amounting to 0.027% of the tobal coal; i.@.,
5.9% of the total sulphur is due %o the presence of pyrite. 48
the total sulphur is very low, the forms in which the sulphuz
occur are unimporsans,

The distribution of fusain in the ocoal frou the A seam is
also shown in Table VI, I% will be noted that the fusain content
of the coal is low in quantisy, béing 1.85% in the O = &7 gize,
It is evidently feizly unifozmly distribuited throughout all the
sizes, there belng some concentratlon in the larger sizes, the
1/8 = 4 in. coal showing a fusain content of 2,58} as againsh
1.9% for the 0 - 1/8 in, fines.

Labozatozxy Washing Teshs

The washing tests on the coal from the Michel nine, A seam
were conducted in the standard manner on a sample of 1=1/2 in,
glack, prepared from the run~sf-mine coal as well as on “ths plus
1=1/2" lumps, The resulits are given im a series of tables and
onrves shown in segblon IV, Referzing to Tables IX and X, i%
will be noted that the 1-1/2 in. slack contains 30% of inherend
agh, as indicated by the fraction floating ét a specific gravisy
of 1,30, A% this gravity 68.4% of the coal 18 recovered., The
sulphur is low and practically all inherent mabterlal. Washing

this coal at a specifie gravity of 1,50, which accorxding to the
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+.,30 specific gravity distribubion curve represents falzly
sdmple wet washing resulted in the @rodustion of 90.84 of olean
aoal heving 6.2% of ash and G,5% sulphux, The softening temp=
czavure of vhe ash was unchanged remaining high at 28504°F,
These resulis are shown in Table XII which gives the chemical
analyses of the raw coal, the clean coal, and the refuse, Tablg
X331 gives the fusain content of the above three samples, I
741l Be noted that the refuse shows & decided concensration of
fusain. The clean coal indicatcd ve chenge in fusaim cowbens.
Tebles X1V and XV show that the fine® sizes of the 1=1/8V slack
nay ve washed almost as readily as the coarser sizes8 but with
an ajtendent greaier loss o8 refuse. The 3/U - 1=1/2 in. coal
is reduced in ash to 4,7% with a refuse loss of 1.2% whereas,
the 1/8 = 3/% in, cosl is reduced in ash 60 5.2) with a zefuss
loss of 5;9%9 .The finesg-material shrough an 1/8%¥screen, way
be experimentally. washed as easily as the lazgerhsizaag ‘the ash
being reduced to T.9% with a zefuse loes of 12,80, The ash
fusion temperatures of the sizes would in all probability be
unaltered by washing.

Referring to Table XI, 1%t will be notved that the plus 1=-1/2
im., lumps prepared from the Tun~oi-mine coal are not very amenable
to washing, as the ash is vezry low, The lnherent ash of the
coal as indicated by the material floating at a specifio gravity
of 1.30, was 3.0%, a value not faz zemoved fxom thai of the coal
58 & whole. Washing the lumps 8% a specific gravity of 1,50
zesulted in the production of 9B.%) of olean coal consaining 5.2%
ash and 0,5% sulphur, Obviously bthese results indicate the
futility  of washing the plus 1-1/2 in, lump.
Coking Properties |

The phenonenon of coking, whersby a bijtuiinous coal
becomes plastic and then fuses %0 & solid mass, is considersd
t0 be 2 combination of %wo reactions, one resulting in the
Bé@llﬁng of the plasgtic mess, and the othex being responsible
fox the ultimate binding ox "cakingh, #axioua methods have

been introduced foxr the determinaslon of Shese two pﬁopeﬁﬁies
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with & view %o predicting the xeaction of a coal An by-produch
ovens, A method ieveloped at the Fﬁ@l Reseaxrch Laboratories for
determining the sweliing ProOpersies haatb@@n presented in debail
in lMines Branch publication Ho. 737=2. The calculatsd wvalue
“Swelling Index" is a comparative measure of the swelling pzo-
perties, and %the higher the index the greater the swelling/
This indes is used in combination with a specific coke class-
ification chaxt o locate the coal in & grouwp, the physical
properties of the coke gede from coals falling in this gzoup
being known, The vesulds of this test, as applied Ho the 1-1/2
in, slagk before and after wasghing, are shown in Table XVII,

1% will be noted that the "Swelling Index? of the raw coal is
825 ant, on the bapis of this tess, indicates a coal thas would
produce & good coke whenm processed in by-protuot ovens, How
ever, Aifficulty wounld be snooumbtercd in operation due %o the
poo® chrinkage. Washing $@su1%s in impoovemens in the coking
properties, the swelling index of the coal inczeasing o 1285,
However, the schrinkage problem L8 not overooms by washing the
coalt.

The method de#QIOped by Gray is used ab the Fuel Reseaxch
Laboratories Loz d@termining the binding or oaking propesties
of & coal, The ”nging‘lndex“ desezuined by this method, and
degoribed in Section ¥V, does nob lend dtsel? %o gxaet correl-
avion with the reaction of a coal to coking, but may, however,
have & cersain value in detezmining its sultablility for stokew
use, The tesd is being studied in this connection ét the FMuel
Resecarch Labozatozies but, a8 yev, no definlte cérrelation has
beon ectablished, The zesults of the caking index best on &
sample of the run-of-mine coal from the Michel mine, A seam is
shoun 4n Teble XVII, and the value of 5% indicates & good

goking material,
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PREFACE

On Wovewber &, 1040, Dp. John F. Walker, Depuiy
Minister of the Department of Mines of British Columbla,
telegraphed t0 thisg Eépartm@nt requesting that sauples
o? coal from the Comox mine of the Caznadian Qosilieries
{(Dunsmuir) Iimited be tested in our coke ovong Lo deter-
mine the suitzbility of this coal for metallurgleal pur-
poges in connactiom with the produstion 6? pig iron from
British Columbia iron ores.

The sccompanying roport gives in detail the re-
sults of the testa which vere conducted in our Laborator-
fes in Ottava. 4 comparison is also made of ¢he guvalisvy
of the coal received for this test and for tests of Goalg
recelved from the Canadisn Colliewies (Dunsmiir) Limived
in 19350, 1933 end 1938,

Tt iz believed that sufficient dats is included in
this-?epc?t t0 gnable 2 metelliurgist to appraise the va-
iue of the coke mads from the semples of coal submitied
for the produetion of'pig ivon from British Columbia irvon
ovos e¢lther in the gtendard blast furnaeg or in 2u electrie

smelting furnacs.

/7 %/mﬂwa/i\

B.F, Hzanel,
Chief, Division of Fuels.,

Oz tave, Jenuary 25, 1941,



REPORT OF CORING TESTS
O
COMOX COLLIERY COALS
FOR THE
PRODUCTION OF BLAST FURNACE COEB

Tahle of Contents

Peges
- Preface by B.F. Haanel.
X - Description of coals and sumnar»y of
previous testSouooonooooonoonoouoeanuonaoon l—l}
II NMYBthQQS Of testingunbnnooanonoonunuooooooooouo 5‘”7
IIT = Detvails of cokling te8USccoccovavsvoscsoscvaonss B - 23
1) GOHIOK NOn 5 mine @T&Sh@@. slanc]‘g;}oooooooooo 9 el 1

2} Comox No. 5 mine {hend-picked Ilump)..... 12 - 14
3) Comox Wo. 8 mine (hand-picked lump).o... 15 = 17
LY Comox Wo. B mine {vashed silack)eescesso. 18 = 20
5} Biend of Comox and Michel co2lS.cccsceces 21 « 23
IV - Loboratory Carbonizetion TesbS.ceccccccosscsce 28 = 25

T« Summery and concluslonS.cccccccccoccccscsonces 2O = 27

@9 9 0009
o Qo af

@ ¢ 9



I

Description OFf Coals And Summary 0F Pravioug Tasita

The coal semples supplisd for the presens investligo-
tion were Fforvarded undsy the divection of the Chiefl Inspector
" of Mines for Britlsh Columbiz. The shipment ves mede durisng
November 1940, and the samples received weve designated ag fol-
lowrss

1) Semple of Comox Wo. 5 mine wvashed coal taken from Ca-
nadian Collieries (D) Lid. Union Bay washery. Approximate
weight: 1, 000 pounds.

2) Semple of Comox Wo. 5 mine coal teken from pilcking
tables a2t the mine, unweshed. Approzimaite velght: 1, 0G0 pounds.
3) Semple of Comox No. 8 mine cozl taken from ploking
tebles at the mine, uwnvashed., Approxzimate velght: 1, 000 pounds.

L) Semple of Comoz HNo. 8 mine washed coal btaken from Ca-
nadian Collievies (D) Litd. Union Bay veshery. Approzimate
wveight: 1, C00 povnds. )

Anelyses Trom samples of the above coals were wads,
and the yesults obiteined are presented in the Ffollowing table.

TABLE T

Analyses 0f Comox Colliery Coals
Sempled Vovewbser 6, 1040

Wo. 5| Wo. B} Wo. I Wo. &
Mine Hine Mine Mine
Vashed | 5 inch | 3 inch| Vashoed
Slack Lunp Tsump Slagl

MOE BEUPE o 0o coevovocscsoaosoools 5.1 1.3 2.3 5.0
Proximaete analysis {dry baﬂis)
Tolatile MELEGTeoccsosssoo sl %%5.0 3.1 5%.5 325
Pized CarHON.ssvscocsasoos i 53.9 58.1 55,9 55.9
&shondnno&onnnouooboooooooo‘ra 1301 78 1006 1106
Sulphu?oeuoooonosuocnnonnpooo% 20":‘ 20 207 2115
Fugsion Poln® of 88h.ccocowcsfe 2200 2550 2526 2160
Calorific velue.....B.t.u./1b. 13,219 14, 260 13,613 13,561

The prectice at the colliery is to prepars a <5 inch
coai and 2 -3 inch slack. The slack coel ig transporied ©o
the Union Bay washery for cleaning, and the 3 inch lump coal
is processed on plckiang tables before loading a2t the mines,
Sereen analyses of the samples as received are presented in

Table 1T,
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TABLE TL

Screen Anzlyses 0f Comoxn Colllewy Coals
Sampled Hovember 6, 1940

I Ho. 5§ | §0. B ] wo. o T Ne. &

Soerveen Slizes Hine Mine Mine Hine
{round hole) Washed | 3 inch | Washed | 3 inch
Slach Yump | Slack Lo
”ﬁ‘&" inoeo a b oo 1!‘6:-1 a 000 2001
l)" - 5 inuno @6 a0 509"!‘ 08 9 o 4‘808
B -~ 2 1dDe.. 13.5 12.3 11.5 16.2
2 = 1’% ino ° 11;3’ 201. 1‘206 305
- 1 in... 12.5 2,1 14.8 2.4
1 - 3/8 in... 7.5 1.3 9.6 1.2
3/8 - 1/2 in... 3.8 1.3 8.9 1.8
i/2 - 1/% in... 23.3 1.6 12.6 2.4
1/4 = 1/8 in... 12.0 1.3 11.8 1.2
1/8 - 0 in... 16.1 %.5 18.2 2.h

In an investigation underiaken in November 1938 ot
the Union Ray w&éhery plant, a series of samples vas taken
thich ineluded the -3 inch slack coals a3 supplisd o the
waghery from the Wo. 5 and Wo., & mines of the Comosx colliery.
Those samples vwere analysed, and a éeries of sink-gnd-rloas
testa wede Tor the evaluation of the veshing characteristlcs
of the coals supplied to the vashery. The results of these
. tests, previously reporied, are swmwerized in the folloving
tables,

TABLE IIX
Screen Analyses Of Comoxn CGolliexy Coals

3 inch Rav Slack %o Washery
Sampled Novewber T, 1938

Soreon Sizes } No. 5 Mine | Mo. & Mine

3 -~ 2 3n... 16.0 1%.8 o
21 bl 1% inoau 80% 376
i - 1 ine.. 9. T
1o . /% in. .., 6.8 7.6
3/4 - 1/2 in... 10.1 10.8
1/2 - 1/% in... 1%.8 k.7
/b - 1/8 in... 11,4 10.6
1/8 = 0 in... 2k.6 23,8
TARLE IV

Proximate Analyses Of Comox Colliery 3 inch Sleck
{Dry Basis)

} Mo, 5 Mine ; Ho. & Mine

ABR..occocooacaccsccooansan sl 23.9 28.0
Volatile mattePococoas seconall 31.3 26,1
Fized GOTHONecococooocccsoo ol - 1.8 42,9
BULPINIP o 0 aoocvoosscacssoosancl 3.0 5.8
Fusion point of 83Nccceeoce Fo 2210 2240




He
The folloving table hes Deen prepaved from laborabo-

ry tests of the wvashing characterisiics of the coal sgamples

K

and indicoses the theorsticel recoveries obialoneble for the

individual sawmples tested baged on the condliions of simple
vashing with minimum vejechs.
TABLE ¥

Theoretical Weshery Yields Fow
Comox Colliery Slack Sampled 1938

fRew Coal Clean Coal Reiuge Dain on Raw
ool Baalig
Sereen Sizes Per  Ash sSul- Cielda Ash Sul-  Ash Yield Ash Sul-
cend phur phur - phuay
Gowox No. 8 mine
3" o 18 ... 23,4 32.9 3.8 5%.0 9.5 2.3 60.0 .
147 - 20 mesh 65.5 23.0 3.3 T77.0 12.0 3.0, 60.0 ) 74.6 12.7 2.7
520 meghonoon 1301 2102 2a7 13n1 21n2 20? oo oo .
Comox Wo. 5 mine
39 . 13V...., 24,1 39.0 4.5 52.0 11.5 3.1 061L.0
13" - 20 wesh 62,1 20.7 3.&2 78.0 10.5 2.8 58,0 ) 7%.8 13.1 3.0
“‘20 m@ghooooo l;?)os 230? 206 1308 2307 206 o9 0o ’

In comparing these resulis obiained on the 1938 sowu-
piles with the analyses of the slack coals from the Washéry
forwaxrded for the prezent coking tests, an improvemsnt Iin the
yashebility of the raw coals at present minsd is Indicatad by
the reducition in the.inherent sulphur content of itThe clsaned
Black coals.
The cosal cérbonizeé at the Fuel Resesarch Laborabto-

ries in Octobeyx 1930 Included o vashed slack from the Union
it ves prosuwed,

Bay washery plant which, vas representaisive

of the slack coals produced at the Comox colllery from the
mines in opsration during that period. The folloving ansly-
sis ves Teporied for the coal carbonlized.

TABLE VI

Comox Washed Slack Ocbtober 1930

E&Qistuzononcnonnanabbcoooooo% 30
Dyy Basis
Tolatile WELEETccovavooooo® 30
Fized GarDONccccocsoocovach 5Ie
AghooooauaooouDnuoonoonooo% 150
S PN . e cacsoovoonnacooccd Lol
Fusion point of ash..... B, 2516




%,

The cavponizablon tests made in the coke ovens of
the British Columbla Electric Pover And Gag Company, located
a% Vencouver, Iinciuded several tests on vashed Comox slack as
guppliced from the Union Bay washery during March 1933, and in
28dition & gpeclally wvashed slaek of 1@% ash content vhich vas
included in this gerles of tesits.

TARLE VIT
Comoxz Washed Slack Coazl, lMerch 19353

Sample design@tioNeccococcocass Hashed Vzshed  Double
14 Inch  Slack. Washed
Sleck (for test) Slack,

MOLBEMIE 0 0 00 0oocsosvooocnnas ol 5.8 8.5 6.7

Dyy Basiss
Volatileo BALLSY.oscocasosscls  BL.2 3.4 55,4
Fized corDONcccccacoscossccd B85 55.7 60.0
&Shanuonononoooouuooonoouuo% 1”{03 10&9 606
Suj.}?hurvuunaoonnonnonoonono% 105 1D7 . 102
Fusion point of 89hcccoo. Fo 2400 255 2410
Calorvific value...B.t.u./1b. 12879 13330 1448710

The stondard preperation ot the washery produced a
wagh@d glack of approximately 14 per cent'ash content. HOU-
ever, two other shipmenits vere preparsed having lower agh con-
tonta, one with an ash content of dpproximaitely 10 per cent
and the other with an ash content of less than 7 per centb.

From the analyses and washing datae presented in
the preceding tables, i1t iz indlcated thet the slack coals
produced during 1933 and caylisr wewre much lower 1n sulphuw
content than those produced in 1938, and that a slight iupro-
vement in the suiphuor reduection has been obieined in the pre-
sent shipment of =samples, wvhich may be duse to 2 slight chenge

in the dispersion of the sulphur in the coal seams.



Iz

Methods of PTesting

The carbonizing oquipment at the Fuel Research Lebo-
vatories includes“a test unlt of the by-product coke oven Lype
vhich is designed ©o carbonize 2 charge of 500 pounds undew
gondivions 28 near as possgible to thoss obtaiﬁing in the zten-
dayrd commeveisl byoprq@uct cokke oven. The coke produced Tvom
each test is in sufficlent queniity for the xequirvewmsnts of
the several tests which have been designed to eveluaite +the
physical propertlies of coke Tor mevallurglcal or domestic uses.
Tegt Oven '

The oven chamber ia conatrucied of ailice end fire
brick to the folloving dimensions: widith 10 3anches, height 48
inches, height of charge 306 lnches, length 36 inches. The
Tiusg are arrenged in sevies of s3ix in each of the side walls
of the chamber and are fitted with gos burners vhich project
vertically dovnwards in the {lues. The burners ere supplied
yith 500 B.t.u, gas and compressed 2ir 18 used to pyoduce 2
ghort flame. The carbonizing chamber iz eduippsd with & single
cast iron deor and door framen‘

Colre ¥ield

The welghed coal charge fov Testing is fed into bthe
hot chember Ifrom & hopper bin over the charging hole of the
oven chembsr and levelled through the levelling door. On com-
pletion of sarbonization, the coke is drawn from the oven by
hand rakes and wvater-quenched. The eontire charge is collsected
and dried at 110°C. for twelve hours, after which it is weighed
%o obtaln the dry coke yleld vhich 13 exprossed as & percenbage
of the weight of dvy coal charged. ‘

Colte Bereen Tesh

The coke from the test, after drying, is screconsd on

standerd square-hole screens, and the percentoges obtained fowx

the folloving screen limits weporbed: on 3" on 2" on 1" on
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1% on 1/2% and thou 1/2%. The distribution of the scrocn 2i-
zes8 is an indlcailon of the structure aund strength of the coke.

Shatiteyr Tead

The stendard method of conducting 2 shatier test and
she apparetus employed are desciribed in A.8.T.M. Desigootion
i431-23., The method consists of dvopping & 50-pound sample of
coke=--the pisces selected belng rvepresentative of the width of
the oven--fovr times from 2 helght of 6 feet. The quanbity of
colze retained on o 2" sereen being the 2% index which is repor-
ted together with the 13" imdex. Duplicate tests ave mads on
cach sample.

Apparens Density

The density of the coke iz determined by 2 modifica-
tion of the method ocutlined in the Ges Chemists Handbhook.
Abradsbillity Test

The gbrasion test adopted at the Fuel Research Labo-
vatories 1s that developsd by the Midland Coke Research Conmlbt-
tee, vhich is termed the "Shefflield Coke Abrasion Test". For
thiz test, 2 drum 18 inches in diemever end 18 inches iong ig
used. Two cuble feet of 3 to 2 inch dry coke 1s placed iﬁ the
drum which ls rotated at 23 r.p.m. for 30 minubes, or the sgui-
valent of 690 ravolutionao. & persen test of the coke is then
made, end the percentages on the 14" screem and the dust possing
the 1/16" mesh screen are noied. The a2brasion index is the
percentage on the 1% inch sereen, and the pewceniage passing
the 1/16" mesh mcreen is reported as dust due Lo abresion.

Bullr Densiby

The bulk density, ox velght per cvble fool, is reported
in these tesits on coke screened through & 5-inch screen and
raetained on & 2-inch scresn.

Chemlecal Anslysses

A pﬁoximate analyais of all cokes tegted, btomethewn

with sulphur and ash fusion dotevminetions, 1o made. These



To
gnalyses, together with the physicel tests as oquitlined in this
section of the vepori, are presenved In secbion ITI, which is
entitled "Details of Tesba'.

By~-product Yields

The by-product yields sre presented in Seetlon IV
and avre obtelined by the tube test mesthod developed by the Kop-

pers Research Department.
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Details OF Coking Tesise

The data obiained from the physiczl and chemical
tests made onr the coals peeelved and the cokses produced ore
tabulated in detall, vogether with photograpns of the naiural
surface of the specimens and zeetions cut parallel to the
waln axis of the specimen pleces, in the folloving details of
testa.

Pive tests are reported, four of vhich are on the
individual samples recelved;, and the Fifth test vas conducied
on 2 blend of the slack coals from the two seams. of the Conios:
colliery and a coking slack coal from Crovsnest Pass ares,

whlch vere blended in equal quantities.



Deteails of Coking Tests
Gomosz  Goel \

Pate cherged..... November 26, 1980,

Wemwe of co@l..... Comox 3" washed sliaclk,

fiining Company... OCenadlan Collieries (Dunsmuiz) Lid.
Hingoovecoocoosss Comox Wo. 5.

AP@B.oescssoosscss Gumberland, Vensouver Isl&nda'
ProvinG@.cccscao. British Coluwmbia.

Appearance of test coal: Wet slack, mostly dull coal.

Coking 4im@...... ‘10 hours.

Screen Anelysis of Coal {as received)
on 2" on 1" om 1/2" on 1/8% thru 1/87
153,56 23.8% 11.3% 35,3% 16.1%

Coal prepared for charging

on 148“ thru 1/8"
708 ==56%

Coal welght per cuble foobs: BL.5 pounds

Analysis of coal and acke

Moig- Dry Basgis
_@jé_ﬁf@_ Vofﬂo :_Eﬁlzngo &Sh E)ul FnPaJ‘La
2 R A R A

coaloauonnonouunmn 301 3500 531:9 13&1 2»1‘2’ 2200
Coke on 14" sereen ... 3.4 78.1 18.5 2.3 2230

Physical tests of Coke

Colte Serveen Test {sguare mesh openings)
on 3" on?2% on 1%% on 1" on 1/2" <thwu 1/27
69.5% 22.0% b, b 1.1% 0.6% 1.5%

Coke Shatter Test
2" index: T3.3%; 14" index: 86.5%

Soragion Test
Index: 89.0% on 11"; dust {«1/16"): 6.0%

Apparvent speclific gravity: 0.92

Colee welght per cuble foob Qﬁ 50 2 in.): 25.0 pounds

Coke Tleld

Weight of co2l charged.cwocco.dibe. 450
B‘ioistureooaoaununoauoooowno aaaaa % 3
TO!}&]. (3.3?¥ coalqnooooaoonoooooolbo LL36
1
°

Total ArF COlE®ccocccsccossossctbe 30
Yield, dry coal o &r¥ coKkeooo..H &

OO0

o
o
o
-]
-]



Carxbonization data

WiGth OFf OVeN.ocososcaeoncsas 1O inches

Condition of heatSiicvscoocss Good

Averege flue TempSrALUrCc.co. 2110°F,

Tronsverse shrinkege..c.c.00.  3/% inch
Carbonlzationescoovocsasosooss Complete

Appesarance of netural suriace Silvery, smooth

Size on WHETLeooocceesnsocoes  FRlTly large
ShEPCcocscscscacssasassssnsas Blocky

Cro38 IraCtUPB.ccoccocosncooon Slight amount
Longitndinal Lracturéccccsccss Slight amound, stralight
Type of crosg fragtur8ccscecs Irregular

Coll Btruchur8.ccoocovooccnoo Regular, small ealis
Slaty meberiadl.cccccosncsvoco Slight awmount

Pebbly 8@3Mocsoosconsococonsoo Wone

Sponge l008Bcccoccosscccacosts Hone

Spongs endB.coccsocsosonccoconos Very slight amount
Ring vhen strucK.cccoccssssos Metallic

Streng.thouwnooouaoooonooooooo Tough
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Detalls of Coklng Togis

Comoxz Coal

Pate cherged..... Hovember 30, 1940.

Nome of cogl..... Comox 3" lump hand-picked.

Mining Company... Canadien Colliervies (Dunsmir) Lid.
MinGecoeoossosses Gomox Ho. 5.

APBB.cosseosasnss Cumberieand, Vencouver Island.
Provineecccosos.s. British Columbia.

Appearance of Lest coals Screened lump, dull coal, with some
bended material.

Colting tifl@cocoo-s 16 hoursz.

Screen analysis of coal {as reselved)
on &7  on 2" on 1% onm 1/2" on 1/8"  thru 1/3"

¥6.,1% k2.7% 4,29 2.6% 2.9% 1.5

Coal nrepared for charging

on 1/8"  fhru 1/8"
T s g5, 6%

Coal welsht per cublc foot: 46.8 pounds.

Analyzsia of coal and coke

Hols- Dry hagis
ture V.M. F.O. Aszh Sul. V.F.A4,
% o % 5 % °F
Goaluunun%wnoaovun 105 :51201 5891 708 200 2350
Coke on 13" sereem ... 2.5 86,1 1l.% 1.8 2250
Physical Tents of coke
Coke Scveen test (sguars mesh openings)
on 3" on2" on 13" on 1" on 1/2"  ihew 1/2"
55.%% 29.1%  10.5% h.0% 0.8% 2 . B0%
Colke shaitver testh
2% indexns 060.5%: 11" Indexw: 85.5%
Abragion hest
index: 86.84 on 117 dust (-1/16"): 4.8%

Appazent specliic gravity: .86

Coke woight per cubie foobt (% to 2 in.)s: 25.0 pounds

Cole Tield

Welght of coel chargelecssesoossdlbas 450
B0l BB UTC 00 sooennovoscnocosnccacsaceid LoB
Totel ATY GOBLlocevcocoossnoconoolBe H44
Total vy COKGccocccsovsoonscas el 305
Yield, dvy cosl 50 APy COLC..q.0..5% 03.7




Carbonizaiion dats

Hidth 0 OV8Mccooascoosnascas  LO Llmches

Condition of hei8ccoosnocncs Good

Average Flus temperatiiy@..... 2210°F.

Prensverse shrinkaf8.ccoocs0o  3/4 inch
Cerboninebilonesccovosscscscas Cowmplete

&ppearence of natursl sﬁrfaee Silvery, Tairly smooth
Slze on WhaPfaceosseocnnconas Large

Bh2DPB . ccnccoocooosacascossoao Blogky

Gross £raeblPBococconocncasas Slight émount
Longiltudinal PractiiiP8ecccccos Slight amount, Iirvegular
Type of cross fPRCTUPC.acoosn Irregular

Uell SGITUCTUDPRcccccoscassosas Regular, small

Sloty meberial.cccosacsoosaono Slight amount

Pebbly 388@ccoocccsosscssssoo Tone ‘

Sponge 1008Cccccssssccsaccoos Tone

SPoNEe eNdBococosococcococnsas Very sligut amount
Sing vhen atruCKE.cccsccococsn Maetallie

Sﬁren&h‘t’oouooBﬂoououougooocun Tough to brit‘tle
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COMOX GOAL
No. 5 Mine (Hand-pilcked Luwp)

Yatural Surlface

Section



Detalls of Coking Tesgis

Comox GCoa2l

Date chargef..... Novewber 293 1940.

Feme of co2l..... Comox 3% lump hand-plcked.

YMining compeny... Cenadlsn Collieries (Dunsmuir) Lod.
MiNCoosovssanoneo GComox No. 8

APE2.ccoaccsosseo Cumberland, Vancouver Island.
Provingt8.coss0000 Dritish Golumbia.

Appearance of test codl: TLump, banded, mostly dull coal.

Coking time...... 10 hours

Screen analysis of coal (az recelved)

on 4" on 2" om 1" onl1/2" on1/8" thru 1/8"
20.1% 65.0% 5.9% %, 0% 3.6% 2.4%
Coal prepaved Tor charging
on 1/8"  thru 1/8"
6.5% 0% .2%
Goal welight psr cuble foot: 47.5 pounds
Analyseos of coal and coke
' Holge Dry basls
t-‘i.‘.i?@ "Tn‘!‘."lo FaCo }f@h Sulo FQPBi‘&D
£08L.csocouccascas 2.3 33.5 55.9 10.6 2.7 2326
- Coke om 13" sereen ... 3.0 82.6 14.%2 2.2 2370

Physical teshs of coke

Coke screen test (squere mesh openings)
on 3" on2' on 13" on 1"  on 1/2"  thyu 1/2°

55,298  51.4%  0.6% 3.7% 1.0% 3.1%

Coke shotter test
2" index: T0.0%; 13" index: 88.3%

Abhresion vesb
index: 89.3%; dast {-1/16"): 5.0%

Apparent specific graviiy: 1.01

Colze weight per cubie Foot {3 to 2 in.): 25.5 pounds

Ooke ¥ield

Weight of coal charge@.ccccsoscedb, 450
z‘goistureﬂobDGOUOGGQQQBOO0000000000% 203
Total GrY C08L..sosococsssancosodbe 440
Totel GPF GOMCoacccsessccvrascoaoclbe 300
Tield, dry coal tc dry Cok@.......’ 09.0




Corbonization data

Width of oVeNcscescssssssose
Condition of hedtS.coucowoos
Average flue temperature....
Transverse shrinkefSccococcos

CarbonizatioNeccoccsscocooacoae

Appearance of natural suriace

Sj.ze on I‘Tharfooooooooooooo-oo
Sl'lapeoaooooeonoaounaooooooua
G?O&g fr&cturennouonéooeoooo

Longltudinel frocturCcicsesss

¢

-

-]

aQ

k-]

Ll

o

o

Type of cross fractnr@..ccco.

Cell sbrRCHUTCcvovocossanssn
Slaty m&teri&lnn;nnuoouWo,;o
Pebbly seamn,,?o?o;???n?,?o?
Sponge 1lo08@cssccoccocanscon
Sponge endSs,cccecaa ssensos 0o
Ring when 8tPUCK.csoccocccasa

Strengthsooooanﬁonocucoooaon

L

[

o

a

16.

16 inches

Good

2180°F,

3/4 inch

Complete

Silvery, smooth
Large

Bloeky

S1ight amount
Slight amourni, iréegular
Irregular

Small, regular
Slight amouni
Wone

None _
very.slight amount
Metallic

Tough
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COI0X  COAL
Wo. 3 Mine . Hend-picked Lusup )

Hatural Purface
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Details of CGoklian Teris

okl

Comox Coal

Dote charged..... Novewber 27, 12%0..

Wams of Coal..... Comox washed slack.

Mining compeny... Conadian Collieries (Dunsmuir) Lid.
MiR€ccocesvoovnoa. GoOmMOE No. 8.

APBB.coossneenass Cumberland, Vencouver Island.
ProvinG€..ocooso« Britigh Columbia.

Appearence of test coals Wet slack, mostly dull coal.

Cokting BimGec.... 16 hours.

Screen analvais of coasl {as received)
on 2% om 1" on 1/2%  on 1/8"  thru 1/8"

11 05% 270”.‘% 18:15% 240‘!!’?5 180253
Coal prepored fox charging

on 1/8"  itheu 1/3°

15, 5% 8. 7%

Corl weight per cuble foot: 44,0 pounds

Anelyses of coal aand col

HMols- Dry Baais
pure V.. F.U. Ash Sul., F.P. 4.
% G5 _ % _ 5 5 "7,
Goaloooooaﬂaoounnn 350 3205 5509 ja106 205 2160
Coke on 13" mecreen ... 2.2 80.7 7.1 2.4 2110

Phyalceal tests of coke

Coke Scresn test (souevs mesh openings)
on 3" on 2" oun 13" on 1" onm 1/2"  theun 1/27
Gu. 27 23.h% T .15 2,49 1., 0% 3.8%

Coke shoiter teat
2V index: 08.6%; 13" index: 86.5%

Abragion tesh
index: 85.5%; dust {-1/16%"): 6.9%

Apparent speeific gravity: 0.98

Coke woight per cubic Toot {3 50 2 in.j: 2%.0 pounds

Colte ¥ield

Weight of ¢08l ChAaTEed.ccscveooslle 450
Eﬂoig‘h‘lz‘eooaauonnonunuuooooaooooooo?{; 300
Topald GOF 808Llccccccccvonncascsste 430
Mol OPY GOKEocosoccoacscsscsonoas H0D
Tield, Ary coal oo AP COKBeoocso. TO.4



Carbonlization data

Width of 0VeRossococcosoassasno
Condition of heftScacoccoososn
Average Tlue tenpera2Ludr@.os..
Transverse SshrinkefSe.cccacsoos
Corbonlaation.coscocsocsoccoa
Avpearvance of natural suriace
Sige on VYT covco00oacoscann
Sh&P8occooconassscaocssonnoaens
Crogse CraGtUYBcoccsaconcsonss
Longitndinal Iraciur@.cccscos
Type of cross LroctUuY@csccono
Cell strueitr@cecocescccoscvas
Slaty maberiel. cccoesacnonoo
PeBLLY BC0Mcooevoosooscsocnna
Sponge 1lo0SGscssvccscaosocnsn
Soonge 2ndB8.cccsssscoccsaacoas
Ring vhen 86rU0Kiecocccosocoo

S‘trengthoaoboﬂQQOOOQUGOODCUOE

16 inches
Good
2210°F.

- 3/4% to 1 inch

Gomplete
Silvery, smooth
Large

Blocky

Slight emount
Slight enount
Irregular
Swall, regular
Slight amount
Noune

Wone

Very sllight emount

Hetellic

Tough
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Datails of Colking Tosts

1./3 Comox Wo. & Slack
1/3 Comox Wo. 5 Slack
1/3 Michel B Seam Slaclk

Date chavrged..... HNovember 28, L940.

Wame of codl..... Richel B oeam slack.

Minlng compeny... Orows West Pezs Coal Co., Fernle, B.C.
Ming.cssosoncoase Michel B mine.

BTGB . coccncacsacs Lrowsnest Pass avez at horder of Alberita and
British Columbia.

Coking £Lime...... 16 hours.

Coal blend prepared for charging

on 1/4"  .om 1/8"  thpu 1/8¢
5,5 13,6% 83.0%

Coal weight ver cuble foot: 46.0 pounds

Analyses of coal and coke

Wolg- Dpry Basis
ture V.M. F.C. Ash Bul. F.P.A,
% % 7% % % B,

Coal blendueuooooo 105 2907

58.8 11.5 1.8 2300
GOT{@ On 1%“ SGT@@ZJ. LI 200 820

6 15.4 1.7 2250

Physical tests of coke

Coke scrsen tesgh (square.mssh openings )
on 3" on2" on l1E' onl" om 31/2" thyu 1/2°
5S.4%  28.2% 6.5% 35.1% 0.5% 2.85%

Coke shatter test
2% indexs: 09.9%; 14" index: 86,84

Ca

Abrasion tesh
index: 95.4%; dus®t (-1/16%"): 2.0%

Apparent specific gravivys 0.92

Coke welght per cublce foot: 27.0 pounds

Colkke wield

Weight of coal cherme@.ccccocoossllde #50
MOL S8tV 0 coonsoocoosecansooscoanaosad Lo
Total APy G02lcccescosscosaacacseolle HUD
Total 3y COKGiicoooovosscanosncoscsss DRI
Vield, dry codl 30 G¥Y S0KCcsoovoocald T202




Carbonization datse

Width 0Ff OVeNosccvsvcssccscas LD Inches
Condition of he@iB.cecoccsoncs Good

Average flue temperaburs..... 2L60°F,

Pransverse sheinktege....ec0e0 172 0 3/% inch
Carbonizationicoccocanonosaoe Complete ,
Appearance of netural surface Siivery, amootih
Sige on WRATTcosoossscossncss Mediuwa to largs
SN8NEccoescoosocosncoocoonsan Blocky

Crose Frachbur@.ccooocsacuccoan Slight amount
Longltudinal fractu¥@cccscooo Slight amount

Type of cros8 frachure.icccocso Falivly scuave

Cell struebur@ocoososononoanas Swmall, regulay
Slaty moterifl.coocosconcccoe Very slight amount
Pebbly 888Meossocnossoocasscns Wone

Sponge lotsCecioncooconscoannss Hone

Sponge endB.cecocacccocascasons Very slight amount
Hing vhen strock..cccccooocan Metallic

AhrenEtNecoaccaonsasassoocaso Beittle to tough

g
o
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COAL 818D
1/3 Comoz To. 8 Slack
5 Gomon No. 5 Slack
1/3 Michel B Seam Slack
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Taboratory Carhonlzaulon Teabs

Since 1t is Qifficult ©o cbtain accureste by-product
Ficolds on single btests Irom plany or semil-plent scale carboni-
z2ing eguipwsni, & mwber of laboratory methods have been dovie
ged Tor determining by-product yields, but none eve direetly
gomparable with @omm@rcial'eperatian and, honece, are in wony
ezses miszsleading.,

The sqguipment in uss at the Fuel Research Lebore-
sories Tor the predisting of by-product and cdke vislds cbizine
able from gstanderd bHy-product coke ovens has besen designed by
Messrs. Sperr and Rose of the Hoppswrs Compeany. The squipment
hag beon coreelated, by the use of.yield £260008, L0 COMMIT-
clal pracilce Prom plant operation data, ond fopr this rzason
iz congidercd very relizbla,

The coke Field fipuves, vhich ave adjusted Lo com-
mereilal practice by factors, check wvayry clozely those obitainsd
in the 500-pound Hest oven which have b@eﬁ included ag the

laat item in the following teble of tube test resulis.



TATLE VITL

Laboratory Uarbonization Resunlis
{Tube tests based on Avy eoal)

25.

o
5 28| 2 8 | we]
kn on| S| o o
ﬂﬁéﬂ EEgee | =t = u C; 6@
'S Take: ko] W'Y leFZiS
& @ ] 5] v} !
Semple Tested o7 | S5 | 48 | o® |58y
=R =] £ ot = ~EE
J [~ 2 o (i 6 0w
4@ g k3 0 DO H
2% | 25| B | E% [denn
5 & 3 & od 0 |ONSM
- L= O e i o ool
Prozimpte analyses
TVolatile wALE@Pcvrococd 53,0 34,1 3%.5 32.5 31,3
Fizxed c@vrbonooononnoo'o%' 5399 5891 ; 5509 55&9 5833
ASNooooscanooscnasnncoly Aol 7.8 10.6 11.6 10.%
BUIPNUT 0 s 00 vonocooaooold 2.4 2.0 2.7 2.5 1.9
Fusion point of ash.*F. 2200 2350 23206 2160 2300
Products of distillation
Weter from dried cool. 5.694 4.883 5,421 5.273 4.867
Carbon Giomid8..00000.5 1.08L  L.595 1.749 1.488 1.765
Hydvogen sulpnide.....% 0,638 0.5335 0.680 0.680 0.475
Graing Hod per 100
CU. L6 OF E8Bsvoccnoo 8590 TOY% Soh 3535 654
Compogition of mes, caleulated Tree of oxygen, cavbon dioxide
‘and dydrogen sulphide
TLIwminants.coeco oo oo 5.3 5.8 5.4 5.7 5.1
Corbon MONO0ELAC. oo oao® 6.2 6.% 6.1 6.2 6.0
HydroEeheccoovcossoocatd 50,5 50,4 52,0 52,3 52.5
E‘I@th&n@onooooooooooocu% 335? 3396 3199 3301 -;3?)::0
Wb POEENe s cocooosoosoafd 5.5 2.9 4.6 2.7 5.4
Demeity {fiv= 1}...... 0.376 0.377 0.370 0.302 0.365
B.bou, in gas per o ‘
pound o6f €03lccicoccos  HLEH 3205 35128 3086 3065
Practical vields
Totel gas Linclusive
of lipht oils) eun.f%. 12,2806 12,920 12,267 12,102 12,016
B.bolt. of 528/60.L600.0 510 510 5L0 510 510.
Por, Ifwmp. gellons/ton.. 8,90  1L.30 9.15 9.55 8.75
Ammonluvm sulphete...lb. 18.9 18.8 18.2 19.1 19.6
Light oils, Imp.galfton 2.55 3,02 2.78 2.l 2,44
Total dwry colks, per
cenbt OF G0BL....00s0. 09.90 68,47 62.63 T70.25 72.21
500-pound oven, cokse
FLELAScoocovocoononsd 09,1 3.7 9.6 704 T2.2
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funmmery end Conclusionsg

The evalustion of colkke for blast furnsces is zene-
rally based on the stendard of quality of the coking coels
available vithin the avoas wiere the furnaces are operathed ra-
ther than on any rigld spocifications et vwp 25 minimm 8han-
doerds for the indusbtmy.

Coriain gtendardized tests, vhich have been deve-
loped Tor the estimaition of the physical properties of coks,
ara unped together with the cheomicel analyses for estimating
the comparative valuss of cokes fox blast furnece use. These
tesbs ineclude the shatter test and &brasioﬁ test, which are
uzed to estimede the hardness of coke. The shatter indlcss
ontained on the cokes produced Trom the Comox cozl rangs from
T5.5 50 6.5 fopr. the 2-inch indes, and 88.% to 85.5 for ithe
1¥-ineh index. The abrasion indices renge from 89.3 to 95.5,
with dust pe?éenﬁages of 6.9 %0 4.8, These vosulits indicate
that & tough blocky colkke may be produced, Uhich tends to ha
rather friable as shovn by the abrasicon indices and dugt pepr-
gantages. The abrasion index values for blest furnace cokes
ars usuvally over 20 per cent with less than 3 per csnb of dust.
There 1s & marked improvement In the resistance o abrasion of
the colks pr@paééd from 2 blend of é/B Comoxn coal and 1/35 o 2
higher renk bituminous coal, the values veing 95.% for the
abrasion index znd 2 pexr cent Tor the dust.

Eithey the carbon content or the calorific value of
b}aat furnzes coke ig & convenlen®t method of casessing the che-
mical value of The colie and is &lso an indirect measure of the
ash and water contenis present. The aszh contenvs in the colkes
yroduced from the Comox coels zenge from 11l.% per cent to 13.5
par cend, and the gulﬁhur gontents from 1.8 per cent in the
coke from Wo. 5 mine lump eoél t0o 2.4 per cent in the cokes

Trom the slack ceals. These sulphur values show a considerabls
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increase over valves previocualy obitained in tests made for the
investigations of 1930 and 19%% vhen the vashed slack coals
processed contalned 1.5 pepr cent sulphuw.

The vokes mede from the present series of Comoxr col-
liery coals show very lititle deviation in general cherachoris-
tican The colte yields ave approximaitely T0 per cent of the
coal charged, and the sverage ash vontent of the +1% inch coke
samples is 15.4 per cent.

The by-product yields obteinable imclude approxima-
tely 8, 000 cubic feet of 500 B.t.u. surplus gas, 9 gallons of
Lan, 18_pounés>of emmond wm sulphete and 2.5 gallons of light

oll per tom of coal carbonized.
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The folloving report deal_ vwith a Phyolcsl znd Ohewlend
atudy of = semply of eoel Ivom the Bik River Gollinry, He. 9
Seaw,terked in the Crovznest ased; aboud ki milex aast of Farnio,
Beltish Colwahia, by ths Grov'p Nest Pass (Goal Go. Ltd. of Fernie,
HB.0. The Zlk Riwsy minefqpaned 1n 1943, are gb1ll ip the devslopuent
aéage, and a1l the cotd mined in both the Ho.9 & Ko.% peawms, ab
ik River end the Gosl mined ai Cool Creck ave prepared in & coEmOL
tipple, sitwsteod ab the Elk River Mines, and no abbeupt ia wade o
segregate the coal frim the verlous seams.

his study iz part of the investigation dsaling with the
physicael and chemleal chavaesteristlies of the foal seaws belag
vorked In the peivines of British CGoluwwbia. Ninedy reporis heve
glready been fsmusd on the Physical and Chemical Survey of verhous
@@ai geams whropghout Gsnada, st gecovdingly. this presens
lnvestligation was conducted in & mannsy gimiler to that adopied
for ¢he previous studies.Th & vyport, in thepefore,prescnted in

saatinns dealing uwith the foliciring svbjocts:

1. Phystcal Propebties,

2. Chomical Yosportiss,

3. Weshing Chavactaiistiesn,

b, Coking end srolling Propertles, aad
5. Dizguysimo of Results.

The unprepsrsd run-of-mine eocal From the [fo.9 ssam, Hik Piver
wine vas sswpled ab the wmine by gpn offizial from the Fuel: Reusarvch
laborgtoriss in the prsssues of representetives Prom the operciing
companieza. The combined sampls, which wafgh@d approzimately 1000
pounds wae boxed and shippsd to the ?m@i Rossarelh Laboratdrle:n
at dttsue. .

Lcknowledgment iy due vorlous wesbors of th Croo's Host Pugs
Goal Co. Ltd., For the aid given in conmsction with the sollectlion
of The samples of mosl Dhiwevith reported. and o 4.0.%.0lentlo
of the Fuel Hesearch Isborabovies ander whoss divection, the wajor

Qorti@n of the chewmicsl sopelless ves condueied .
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FEYSIAL, PROFERPIRG

1. Seprgen Anglysis

The zpmple of eaal Yrom the Vlk Biver wmine,lo. 2 Seam,
e collested ot the nins Auring Jenvery 19434.A combined sampls
of the uvoprepapred Mun-of-mine coal,velghing epproximaibely 1900

-~

pounds wan ¢oliscted from the G oIVaFOr belt and was eppntlsyed €2
b roprecentetive of tha oculpud st thaeb time. This soupls wa§§¥§§4
the scresning vent, stonderd vowad~hols scoreens meds from % inel
viate kelng cuployved. The results of thegse Losts are presented in

Pavle I.

2, PDulk Density snd Apperent Swecifis frevily

‘The bullk demzity, that iz ,the waight per cubie foobk, vas
deternined on variows scresnsd sizes and mizituves of s8izes by
megsvvement with wither p two- or oue-gubic Toot bHox. ke apparent
gpecifie grarity of the various sereonsd nlzes was determined by
BOdification of Gk wethsd voed fov dotommining the apperent gravily
of eoke, as outlined ig A.8.%.0. Standards on foal and Gole,
Designation D 107-24. The wesuliz of the .bove tvo tests ave sresented
in Tebles I.
5. Frisbllity,

Frignility, whi@ﬁ iz an imgortent proper ty in the ssleetiocn
of soel for verious wses, 1s o physical chavecterishie 4implying
degredation duy Lo Dresbegs alung fraciture ilnes, or due Lo

inherent weakanesss in the ooal lusp. The "Goal FPriepilily® Sub-

of this work including the uwethnd consildered Cor adoption, 1.2., the
"Drop Bhetter Test for Coal” hawe'béam published in 1935 by the
Departmont of Wizes usdsy the ¢itle “(oal Priability Testa® by
R.E.G4ilwore, 4.5.0. Higells, and €.P. Connsl, MMines Branch publi-

cation Ho. 7O62. This tentative wmethod wap used fpr testing the

volative ‘mize shability' of sinmle sizoes. Tho term’size Stability:
iz tw sntonyu of Friability and Yon Che assumpbion theb



SCREEN ANALYSIS, SPECIVIC GRAVINY, AR

==

i

Yo
e

AR Al i

&ﬂ Rﬁceived

SULL DENSITY

Sereen Hizegd Apsciy Bulk
by aYLh Densivy
waeight lativa Ibs.per
. B0 T,
Plug 4 1. 8.8 8.8 1.3 emen
2 °'" i‘-" j.na :":196 2606 10"‘!:‘2 ‘5?95‘:?5
1‘1 ::’ g lns 3;:} 2:-309 104‘6 "2‘3025
17 -+ 1 n, 8.0  3L.9 o2 43,23
3/‘!‘;“ == «1 ino 5u§ 3?:12 ’j-:-:ia ‘!{’2925
1/2 = 34 in, g.3 46,3 .27 42,85
/4 = 1/2 in, 15.0 81,3 L.30 &Q.CO
}fg - 1f§ in. igog ggqg, 3 1.27 : 38, 50
';” 1 inr (::ivla - o .‘ -
é - 453 8.4 100.0 ) L.8% ) 47.25 :
Hine Run 100.0 56,00 16,2
Flug '? in, 23,9 4$5,00 18.8
0 = in. 76,1 54,00 13,6
3;/'14 o 1‘ iﬂo 1‘303 ‘JJ-‘EDQO 1909?2
0 = 1;& in. 24,5 1.25 A7.85 2.%

Aversge Size o0Ff Bun=of=tiine .ccoconnccos

NS < 8

*

A11 sereene 1/8 in, and larger sre round-nole screens. la.aS

is Tyler Al-mesh with namitial apgviure of 0,295 mm,

TABLE IT

SIZ2E STABILIVY

Dereen Analysis Beilors and
LAfber Drop-Shatisr Tesgi

Soreen Sizen 2 ~ 5 In,
Belore MEwer After
2 Dros 4 Drops
N ,.> s
2 = 3’ j—no 4?95 3360
i - 2 in. 13.0 15.0
1° = ¥ oan, 105 11,0
3{& = 1 in, 5.0 5.0
1Lig& = B3/4 in, 5.5 T.0
@ b 1/2 j-nn 1.805 2800
Avig 8ize in, 1. 670 1.380
fize Stabity % 6.0 R5, 2

GAINJABILITY
Screen 3ize of FArAZTOVe
Coal. Teszted Indasx
Mine mun Q% a4
O in G }500 [} 3
- 3/@ in, 109,%

Ag Recelved
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Priobility way be mosuced by an inden or pereontages LUomay AR

' 2 . ey a8 » gy
be poswmed that thoe compleomond of a glven feiabllisy indezm »1ll

The vousnlss of the Priablliby otudy of the coszl from the
Bil Rivey HMino, No.0 fecom ore shown in Tablo iX. The sawple of the
pingle size teosted wes 2 to I inch,

bo Griodebility

For the dctermicakion of the grindebillity, or the casc 0f
pulvarizebllisy of & eoal, the wetvhod developed by He. Hapdgrove
of Che Dobeoslr & Wilcox Compary hes baon efcepied o8 o tenbehlve
stendard by the Aumrican Seciaty for TYesting laterisls. gf i W Eal
method, which haso been deseribsed By G.Z2, Balvzey and H.P. Midcon
in Mines Brench pukdiesvion No. T3T-Ll, was veed for eveluaving
the grindehllity of the ozl Yrom Lho He.9 SBoan of the il River
Hine.

For compavison, threos sumples of varying acrveoen sizes Jgve
3clected oz tosting, as follovs:

dlove-run composite,
0 to if ineh slzek, and
0 to L/8 inch olack.
~The resulis of those tosts ave ehowvn in Table IXZ, the indices

reprEscuting the rolative pulveorizebility of the conl. Incrasoad

ropigtanee 4o grinding s indigated by the lover valuss, thd
shandard szaily pulverized coal haviug e velue of 100

5. Crushing Pent

& size
in weshiog eoal or in preporing special sizes,miztured fov

shalt®rizat 1t is often rocesvery 4o evush lump conl. The velativs
guantity of the varifous sizes produced, using che sawme ervsier sad
srusher setting, varlss Prow ﬁqaﬁ%@ coal end iz depondant -Ge g
prsat degeee on Bhe Teilabllity of the eodl. Hovever a stondard
Felapllity tewt sovdusted on any given size or mixbtuse of sizes
way not yizld information of o $ype that vould bu sabisfactory

in evaluating “he srushing chavaeteristics of o coal. Therealops,

E=

e T

g/ fuoted foom the gbove weniblonsd publication of the ines Branch.
g%_”Tantativ @ Mothod quTesﬁ for Prindability of Goal by the dard-
grove-meehine Method", A.8.7.1 Dosignobion D. 200-35%.
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a erughing test on aavgrai hewdred pounds of % ingh cosl weo
gondueted, using o special douvble-roll eolie cubter menufachuned
by @ Waller & Son Limited in Daslond The vole wasre peb ob 12
in. for theas testé with o view to preparing the maozlimm guantisy
of 'stove’ eool {1 $o0 3 inch) wiﬁh the minlswm amourt of fines.
Yhe veauits of this cruching test un o sample of +% ingh Bl

Rivepr Wo.0 Seam conl are shown in Teble IV,

TABLE IV

CRUSHING WEST O PLUS & THOH LUMP
{Crusher se? ot 1% ineh)

SBeracn Analysis

Before Crushing After Crushilag
gl 9
8 het 10 ‘lna ,#} 608
? -« 8 inu ﬁ 210
6 - 7 ino dj. 2@95
5 - 6 ina 53 22:7
L!’ - 5 ino SS 28‘0""{' 9:.1
3«4 in. i 8.7
2 =%  in. % 23.8
it 2 in. £ T.0
1/; 1% 1in. g 8.5
5 "‘"1 iﬂn 53 593 ¢
% ~ 3f% iu. % 7.0
- "‘:? in. ?? 906
1/8<% im. a4 Te2
0 - 1/8 in. % 13.2
Average Partiele Bize. in. 4,091 1. 700

Size Reduction o o0
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SESLTOAL PROPERTIES

The varions gerzen sizes cbisined frpm the seveening
teats of the ¢zl from the Ell River Mine, He.? Seaw ustva
gubjected ¢9 cortain chenlesl apolvaes as follcws:

Y. The Progiumote finslyses, ineluding the sulphur and the

e

geiorictic value, vhich are ghorn Sn Table V.

2. The Uivimete Anslyses for g oslected slzs wixture, vhidh

are predenbed in Teble VI

T . The Fusibliity of fAsh 1ncluﬁing the PMelting Range and
the Solteninyg and Fluid Enterv&lsa ag shiown in Table VII.
Detr on temperature lags are presented becguse of theiw
beariug ou the elinkering propesriies.

& . The Chewical Snalyses of Ash, vhich are shown in Peble VIII.

H.B. Ths suiphv forus were not deverisinsd a8 this coal iz very

low 4o salphmar,



TLELT ¥
CHEMIGAL ANALISES OF COAL
PROXTMATE, SULPHUR, AND CALORIFIC VALUE

Bl ge .
TUre Dry Baglg
Soreen Sises {as Ash Tolg~ FPixed Sule Jalo~
rensid) tile Garbon phur rifTic
2 . fatber Yelie
5 % 7 oA B/
Plas 4 ia, 1,0 19.6 250 574 0.6 o
£ &~ 4 in. 0.2 1.2 2560 60.8 0.7 13230
& -~ 2 1n, 0.8 18.8 23.5 57.T 0.5 e
3, &= 1k oan, Q.7 20,5 £2.0 57.8 0.6 R
344 - 1 in, c.B 19,2 o N 57.8 0.5 -
1/2 = 344 in, 1.0 15.5 A2 60,3 0.5 oven
/% = /2 . 1,0 1R.9 25.0 62,3 0,5 -
178 - 1/4 in. 1.8 1133 25,2« 63,5 0,5 i
#48 =~ 1/8 in. 2.6 2.8 2% 65,1 0.5 e
0 £ f{igz{'a }n6 905 2‘409 6508 055 e
¥ine Run 1.3 26,2 2%, 4 2.4 0,5 12965
Flug I in, 0.7 18.8 25.3 57.2 0.6 L2560
o = 1 ia. Tod 12,6 24,1 62,3 0,5 13345
5 - :a.-.‘é in, 1.0 19.8 22,0 58,2 0.5 13325
0 - 178 in. Lod 2.7 25.5 64,8 0.6 L3995
ZABLE VI

ULTIHATE ANALYSES

Dry Desis
Carbon Hydrogen Sulphur Nitro- Oxy~ Ash
Sample gen gen

% A %

MINE RUN  73.9 LS C. 5 0.6 4.4 16,2

il i@ %
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FUSIBILITY OF ASH

!

E
{
i

ot e

Initial Soften- TFiuid Melting Softening Flow

Ash

Sorech Sizes Peform- 3ng- Tem—- Tempe-  Range In%erval interval

* - agion  pergture rature
O oF, o, °F. °r, oF %
rius B dim, 2150 2390 2580 430 240 190 zﬁ;é
2 e kin 2120 T 290 150 Mo ilp
1t = 2im, 2150 2300 210 %90 150 240 14,8
L7 = i} in, 2300 2ho0 2690 §9o .20 2£0 20,5
G4 = 1 im, 2350 2530 2770 - L20 . 180 240 19,2
172 - 3/ 35, 2350 2530 2790 L 180 260 15,5
/% - 3720, 2300 2530 8600 500 230 270 12,9
1/8 = 144 4n, 2570 2470 2680 310 100 210 11,3
e = 178 in, 2800 2520 2660 260 120 . 140 9.8
0 - &8 in, 2150 2270 2500 350 120 230 3.3
Mine Fup | 2890 2400 26%0 60 110 250 16,2
Plus 1% in, 2180 ezoo 2650 70 120 T 350 18,8
6 = 3Fin, 2270 2 go . 2830 560 200 Zh0 13,6
3/ e 1t in, 2350 2860 2710 360 110 250 19,8
0 = 1/% in, 2350 2490 2710 - 360 1k0 220 9.7
TABLE YIIX
CHEMICAL ABALYSIS OF ASH

SPUPLE Bi0, Vogly AlL;U; Gal  Hgd  UN0 Wil Kab Pa0g  %i0g 504 Tosal

e 3

Hina Ron
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LABORATORY WABMING TEATS

Coal weshing, gensrglly speaking, depends on the differencs
In gpweific gravities of the eoal and refuse, and thils differeaee
haé teen used in the labovsior) for meny years through the wse of
£logt-and~sink tests o differentiate betveen these msierlals.

By succesplve separation of a coal at various gravivles, weshabhility
gurves may be constru@ge@ whieh vill indicate Lor any given soal $he
theoretical ash countent and yisldo of both clean coal ané rafuse
obtalnable at any given gravity.

The data obteined from this test on the 1F inch slsek, 1% to ¥
inch Iuwmp, znd +2 ineh lump cerushed to pass a 13 inch screen, all
prepered from the run-sif-mine eoalglaﬁa presented in several tobles and
have been plotted as shoun in the sceowpaunying curves. The méthod
used for plotiting the curves is pebievned afier that of J.R.Caapbell
of the Amerisen Rheolaveur Corporation to vhieh hégzzgded the
'spocific gravivy ¢ stribution’ curve se suggested by B.M. Birvd of
the Battelle Memorial Institute. The curves represent the folioring
informnetion:

Curve. 1, which in the cumuletive float and ash per cent cur%es
reprosents the varigtion of the ash .

Cupve 2, represents the varistion in ash per cent of the wsterial
vith varistion in gravity at whigh the separation ls made.
Curge 3, representa the cumulative sink per gont sccovding 4o
the rvevovery as ln Curve 1.

Curve &, papresenhs the vavlation in regovery eceordlug o the
speciific gravity.

Curve 5, the 4 .10 apecific goavivy discribution curve,
represents o messure of the comparat%ve LT lculty of sspan-
giion according to apeelfic grevibty and vith respest teo vhz
polnt of separotion.

According to B, Bird, the degree of 4difficulity of wat
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wegohing 2 coal as vepresouted by the apeailie gravity distr cion

eurve wmay be summarlizad in the follovias table.
>

+ .10 Degree o DIFficenlty Prepavatlon
Curve

Psr cent . -

2 7 7 SLEPLe cococnsssorossaccossacavscscs s ALMOST 20y DrOCEES;

nigh tonnege
T ~ 10 lodprately difficuls sceoscocsaccssse BETioICNE pTOSESS
: high tonmage
10 b 15 f)iffi@uli‘- 090 GO OB BOEDOONGO0DEPOD OB G Effi@i@nﬁ PURRassg ;)
medivm Toninge
5 = 20 Vopy Aifficult ccocococccssnssconncas Birlciont process
lgir tounege
28 - 25 TEzreecdingly AIfTIcUlt ccccoccscsoncno Very efficiont proe-
loy tonngge 238
Above 25 Formidable c.cccascsoscccroocccsvconse samited tn & Lovw
exeepiionslly effie-
— ionk Progesaes.
Por the ordinary wet weshing study of & coal, 10 per cent

on the surve is used, and the spedlfiec grevily repreasnting thig
point 13 sslegted feow vhh washing of a composite sguple, the
clean coal and refuse fractions é@%hi@h are gtudled for thelir
various properiles. Vhen applying the float-aznd-sink date to a
dry cleaning study af'a ceal, 3 per cent on the specifie grevity
digtribution curve iz used. If g hovizonbal line is dravn from
elther of these points osn fuvrve 4 {Speeific Gravity curve), the
rolinte at whith it guts the other 1lines representa the folloving;
Curve 1, the zverage ssh percent of the seperated coal.
Cuvvs 2p the actusl 20bh par esnt of the - heaviest pleges of
paterial left in the eoal, end 1ikevwise the Lightest piesece of
material in the reluse. i
Curve 3, the average ash pey sent of the refuse exbracied.
What has been sald sbove wilih respeet To ash epplies
slmilariy ¢o Bulphuﬁo
Gurves showing the reduction « ash which 1s possihle
under verying conditions of weshing the different dzes ane
presented in Figures I, IT, IIT. ALl of the daba used in vhe con~’
struction of the curves are prssented in Tableg IF to JIVIT

Inclusive.



TABLE IX

Flost—pnd Sink Data on 13" Slack

R B
Curmlative 5,10 Specific Gravity
Specific Gravigy Welght Agsh Floatg o1nks Distrivation
Veignt Ash  TVeignt A8h Gravity  Caloulistel
%. % % % - %. - ordinaie
Floats.1,30 0.0 - 0,0 - . n 1apc 9%, 5
Sinks 1,30 Floabs 1922 68,1 2,9 68,1 292 00,8 %82 155 11,7
Sinks 1,52 @ . 10,7 13,7 78,8 (T 31,9 Bol1 1,56 3.4
100 @ 1.50 o o gh.1 83,7 5,3 21.2 56,4 1,65 2.2
e 350 v 160 2.1 260 &h.a 5.6 16,3 B87.3 1.75 1.3
wo1,60 _ 15,2 70,3 300,0 15, 4% 15.2 70,3
Surve Yo. ~ 4 | 2 1.2.% 1 3 3 5 5
TABLE. X
Uhemioal &na;ysis and Fusibility of Ash on Float and Sink Portions of 14 Slack
Volae= ‘ ) . Initisl Soft~ Fluild Heli- Soften~ Flow

Bpecific CGravity Ash

Metter Unrbon $zopertm

tile Pixed Gcking Sulphur Deform— ening Temoe~ ing ing In- Inber-
g8

ot
% y % 4 ag;on Pg%nc rnggra Rgnge oeggal ggl
Tleats 1.32 2,9 27,0 Zo 03 Good 0.5 2600 2750 2850 250 i% 100
Sinke 1,32 349 3 8 22,5 %7  Poox 0,5 2750 2650 2800 U0 300 150
T 1;20 20,1 59,6  Pooxr 2.8 o350 2bs0 24850 200 oo 100
& 1,2ﬁ ' 1,560 26 ol.0  BZ.o Pour 0.8 2100 2220 23%%0 290 120 170
« 1,60 70.4 114 17.8 0.5 2360 2600 2850+ U440: oo 250s

Agolomerate

1%
> s



. PABIE X1

Float and 8ink Dgta on 13~4in. lump

-~ Ash -
e Cumulptlive # .10 Specific Gravity
Specific Gravity Weight Ash Floats Einks Distritution

Weight 8ash Welght ‘Ash Gravity Caleulsiéd
% % A o & % Ordinate

1.35 07.0

Floats 1.30 9.8 5,2 9.8 3.2 100.0 23,0 1.40 5.2

Sink 1.30 140 3.1 b7 52,9 y.4 G0.2 26 .2 1,45 4.0
1040 " 1.50 6.7 - 16.5 59.6 5.8 4b7.1. 13,9 1.55% 6.4
1,50 ¢ 1.60 13.8. 26.8 | T3.4 9.7 bo. 4 13.5 1.65 15.0
" 1.60 26.6 59.9  100:0 23,0 26.6 59,9 1.75 9.3

Currs Wo. h 2 1,24 1 3 = 5 -5

TABLE XII

Flost and Sink Date on Plus. 4 "Zump (grusheg)

- Ash -
Cumulative + .10 Specific Gravity
Specific Gravisy Weight 4zh " Floats Sitks Dizgribution
' Welght — Ash  Weight  Ash™ Gravity Caloulabed
% % % % % % ’ Ordinate

1.35 B81.8
Floats 1.30 57.2 5,4 57 .2 5.4 100,0 19.6 1.40 15.6
Sinks 1.30 " 1.40 10.0 6.4 67.2 5.5 42.8 38.6  1.45 2.7
@ 1.40 * 1°50 3.5 18,7 70.5 6.2 3.8 48.%  1.55 T«E

¥ 1.50 " 1.60 4.5 27.0 ~  75.0 7.4 29.5 5.7 1.65 5,
¥ 1.60 25.0 56.2 100.0 19.6 26.0 56.2 1.75 5.4

4 2 124 1 3 3 5 3

- CHR¥E-No-
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TABLE FITI

CHEMICAL ANALYSES OF RAW COAL; CLIZAN COAL AND RIFUSE
Q te 1% Inch Slack

Row Clean Copal  Befuce
Coal Floats 1.50 Sinks 1 50

Welghh., i ocovvosorocvessvooansa L5 100,0 &5.2 13,8

Proximate Anmslysis {dry pasis) '
Ash-o:zouvoonoonnnouaboaaooanonf; 3—306 855 55c2
Volatile Mabber.c.cscococssaots 24,1 25,5 16,3
FlXed Carbof..ccoaosnocasracats HRD 460 28,4
SULNRUIT . « ot evvocorvasanonenad Q9.5 0.5 0.9
Calorific Value......B.T.U./lb 13345 142245 5270
Fugion Point of Ash.........%F. 2470 2400 2460
Melting Renge of Ash........%F. 560 350 540
Coking Propertled...aoccesaovas Good. Good  Agglomersie

TABLE XTIV

GHTMICAL AJALYSSS SF RAY C0AL, GLZAd COAL, AND ASFUSE
2! to 4 Inel Luump

faw  Clean Coal Refusa
: Coal Floats 1,60 Sinks 1.60
Welght, coonroerroncoosnoanasaaots 1000  535.8 35,2
Proximate Analyais {dry basis)
ABN. oo ecoonccconansorcscacos B 15.2 7.0 59.6
Volatile Matbereoneosneen 4 24,7 25,0 14,6
Pixed Caritle..oeo. P4 60,1 63.0 25,8
BULDHUY . v v evecvnnovooncocsnc oD 0,6 Q0.5 G.5
Calorific V¥alue.....B.T.U./1lo. 13055 1L4LER -
Fusion Point of Ashe.......9F, 2260 2430 2580
Melting Range of Ash.......F, 340 260 370
Ceking ProvertleSceccovccoeroco Food Good Agslomerate

TAETE XV

OHENMICAT, ANALYSTS OF RAY COAL, CLEAN COAL, AND RIFUST
Plus 4 Inch Lumﬁ {Grushed)

Raw Cleasn Coal Refuge
Conl Floats 1.60 Sinks 1.60
Welghbe.o oo ronooen .5 100.0 88,4 11.6
Proximste Analysis (dry basis) _
ABKc ococesoecsscoasonooncossols 15.7 11,9 45,0
Volatile Hattere.cooevocaos i3 24,3, 26.1 18.2
Fixed CarboN...ccccoosvocsocsod 60,2 62,0 36,8
SULPHUT . ¢ o v socecoonsoosceaeod 0.6 0.5 G.6
Calorifiec Value,...B.T,U./1lb. 12980 13355 -
Fugion Point of A8h.......%F, 2390 2170 2340
Helting Rauge of Ash......9%F. 450 240 &40

Coliing PropertlieS..cccococvoc Zood. Good JAgslonarate
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TASLE XVE
SCREEN ANALYSTS AND CHEMICAL ANALYSIS

{Dry Basis of 3V Slack

. ) Cum,
Screen Slzes Feight welght Askh  Sulphur F.PB.A.
% % % % oF ..
3/4 = 1L inch  17.5 7.5  20.0- 0,5 2465
1/8 m)/i ineh  50.3 67.8 12.3 0,5 2510
0 -1/8 inch 2.2 100.0 @.7 0,6 2490
TABLE XVIX
FLOAT AND SINK DATA ON SCREENED SIZES
USING A SELECTED GRAVITY OF 1060
{(Dry Basis)
' Flosnts — Sinks o
Screen Silzes  Welght Ash P P.A, Welght  Ash ¥F.E,&,
% i oF, % g °op,

3/4 - il in, 68.2 8,5 2300 31.5 64,5 25&0
1/8 ~ ;f@ in., 8%.7 10,4 2450 16,3 86,7 2540
¢ ~3f8in, 85,9 6.2 2380 14,1 48,9 22750

a
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CORING PROPERTIES

1. Svelllng Indsy Tesh (F.R.L.)}

Tn order to prediet the physical propertiss of by-product
¢oke mads from zuy given cozl, & laboratory test hés_beeu devel-
oped at the Fuel Réamareh Leboratoriss. This hag been oublipsd
ead published by the Mines Braﬁﬂhpgfﬁhe test constabs »f detmrs
minjag tiue volatlile matter and the perteontage of swelling of the
colte hutton at o tempsratube of 600°C. Frow these data the
favelling index' is caleulated, and by the eild of a coke c¢lass-~
1fiea§ion ¢chart the eoal is logeted in a pmriicular group. The

" vartous groups are arbltrarily delimited aceording to the physical
propebties of the cole made frowm the coals in these groups.

The results cbtained by meapas of thls test for the Elk River
No.9 Seszu cosl are shown In Table XVIIX. '

2. Free-Swelling Indesx of Cozl

The Free-Swelling Index of coal as determined by the
A.5.7.4. Tentative Hethod DT20-13T, end patterned after the
B.3:.I. Grucible Swelling Teost 1s very similer o the F.R.L.
Swelling Index test, in thaﬁ the method is a "smell-scele
laboratory %est for obtalning informatinn regarding the fres-
swelllug propertiss of a corl”. The cole buttons produced under
regldly étandardized conditions agre compared to & series of
Standard Profiles with 3Bwelling Index nmumbers frpm 1 to 9, the

larger the nuuwber the greater the swelling. Accomding %o T
A.8.T.M. "ghe results may be used 23 an indicaition of the cokling
characteristiecs of the eoal vhen dburned as & fuel®,

The regsulits obtained by psans of thiz test Iin comparicon
to those obtained by the F.R.L. Swelling Index test on various

siz-mixtures of Eik River, No.Q Seam coel are shown in Teble XIX
I77A Toboratory Test on Lomls fDr Predieting the Physilecel Properiies.

of the ReaulZant by-Product Coke”, by R.A.8trong, E.J. Burrosugh and

Z. Suartzmen -Mines Branah piblisation No, 73T -2.
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CABLE XVIIT

el

FHYSICAL PROPZIRTIZS OF BY-PRODUCT GOKES
43 INDICATER BY A
"SWRELLING INDEXM TEST

A% in, Slack
TBEASO. &b
Unweghed 31,60 fo.fr.

x’o:".&tile Iﬁ&tt?f at GDQ{)GO . (BOBD} g a L] 5'; -1809 200 ?n
Swelling TodeX o o o« o o « v 2 s a 2 o o 503 572
Ssetlon~-Goke Classification Chart o o . LA i
Bpecific Volatile Index . . . . . & o o 120
Seotion--Coal Classification Chart . . . G-HiBorder of Ortho~ snd
Metabituminous.
Ash per cent in coal {dr¥) o o o o o o B 15,86 8.5
PHYSICAL PROPERTIES OF BY=PRODUCT COKEwe
Size on wharf (% on 3% séreen . . , o 70.0 70.0
{Bresze: %Z1/2% . . L 2.0 2.0
Shatter test {Indexs § on 27 soveen . 60.0 é0.a
{(Breezes Z=172% . . ., , #,Q &, 0
Abrasion test (Indsxyr % on 1i? screen. 90.0 90.0
{:91.151:‘-5 %b‘lfj-éﬂ @ ¢ s, @ ¢ 295 205
Denglty {4pp. Speoific raviiy .- 1.0 0.93
(Lbs. per cubic foobt . . 30,0 27 .0
Trongverse shrinkegt o ¢ « « s ¢ » o o Good

Appearance of nabural surfacs o . . . Steelgrey, slightly irvegular.
P S 9

Y

ShePe o & o o o ¢« 2 6 0 v v v o & o o BhOOky, 2lightly trisngular.
SErengbll « o o o 5 s o o 6 ¢ s o o o » Tough to Hard,

Croes Ifracture o o ¢ o » s o ¢ a s s o Small Go medium, siighily

' . 8Leppy.
Longliudinal fracturs . o « « ¢ « o o omall to medium amcunt.

Coll structure . o o ¢ o o o « o o « o Small to medium,
S‘pf’nge " & 5 ® ™ & ¢ @ o @ & B w T & © Smﬁl'i. m@ﬁnt’o
Pebbly seam . o . ¢ o ¢ o o o o s 5 o NOoDE,

Although washing dosy not ap~
pear o change the soking
characteristics of whie coal,
REMARKS . , . o o ¢ ¢ o o o a « o s o o b i3 inherently o Fair ooking
: eoal and may be used by itsels
Tor the preparatlon sf reason~
ahly good coke in sizndard by-
groduct ovens, The swelling
ndex sesnms & leal
vhat should ggving§"2§;a§s§§§1
diffioultien,

Caking Provertles

Gray Caking Index
i

T"er . L
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2. Usking Inﬁex Toat

it hes béen shown that those coals vhich are recognized as
fallfhg within the best cuke-producing slass are capable of with-
stand!ng 2 highwv samixtuce of inert meterisl and v1il yield &
carbonlzed Dasiduz of definite crushling strength than are the more
inferlor coals. The phenumenon has been thorosughly studisd erd
methods have  heen deveboped or the determination of the ‘caking
index'. While these tesis are of uncertain va.ue for the purpose
of assessing a wide range of coals in thelr spplication to the
- produetion OF by-product coke, & knovledpe of the ’caking value!
1s important wheﬁ it is desivezd to mix inert carbonaceous msterlal
or non-coking coslg,with oot ing coals.

The wethnd dsveloped by Oray and as modified a% the Fuel

Research Leborstories in vhich 28-gramme mixbures of coal and

s rergd in varylng proportions are carbomlzed in I1liium @ru@iules

at 0S0°(C. has been adopted a8 a stendard. The resulie of the tess

arz alac glven in Yable XVIIIL.

TABLE ST%
SWELLING PROPERTIED

FORGI»!» Swell'lng ERC]GX T@Bt Aa UnTuP‘Iq
: Free-Srelling

Yolatile Maview Swelling Index

gt 600°¢. {(D.B.} Index Swellling Ruwber
Mine Ryn - unweshed 7. 810 : To5
Plug lg“ Tunp. - wnveshsd.17.6 255 6
0-1%" slsck-uowashed. 8.0 503 7.75
Q=1 T sleck-washed. -  20.1 Gy G-
1807 dyre -veshed. FoLQ HED o
Mus 4% Jump-vashed 19.5 205, 6%
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SUMMARY ATD SISCUSIION OF RESULLS

The run-of-wmine sémpla of coel fyvom the Blk River lo. Y Jceam
operated by The Crov's Nest Rass Coal Co. Ltd. in fhe Crovanest
Avresn, British.GGIQMbia, was collected at the mine by sampling
from freshly mined coal. In this way spproximstely 1,990 pounds
of coal, representatliwe =7 the seamf&t this mine at the time of
Bampling dvring Januvevy 1944, was coléscted and shipped to the
Fuel Researsh Leboratoriss for the ilunvestigation a3 to the physlical
end chewical properties.

Physlcal Properiies

The results of the scresening tests on tﬁe run-of -mine coal
vhich vere @oﬁduc%@é 2% the Fuel Research Laboratories {az vecelved)
are shown in ¥able I. This table c¢onteins the percentags of the
various secreecned sizes on tha 'as recelved’ begiz. On this Dasis
1t vill be noted thaet 24.5% of tk» coal was below 1/8 inch in size ,
8.8% was éb@ve & ineh in size, and 11.8% was 2 o0 8 inch in zize,
the remalning 54.9% being distributed betveen the other sizes. The
averages aize of the run-of-wine coél ‘ag received' was 1.23 ineh
vielding T6.10% of 1% inch slack.

The bulk density and appersnt apecific @yavifﬁ of the various
sereshed sizes ere given in Table I. The resulta agree very well
with other cozls of similal ronk and ssh contents,; the individual
screen sizes sbove 1/8 4ineh having uniformly lover bulk density
than mixtuves of these sizes.

The resulits of the frlabiiily @ests on the cval from the
Bik River 0,9 Seam c¢ozl. are shown in Table TII. One single sizs
prepasdd from the run-of-mine ¢oal, was %eaﬁed according o the
method described in publication No. 762 of the Mines Branch. In
addition to the standard 2-drop test, the table contatnslhhe rezut is
of g B-drop test oun the sewplw. This 1 atter proeedure 1s praferred for
mixed sizes because of the eushioncﬁg effect of the {ines, bhut was
inelded in this cese to indicab® the effect of more prolonged

hendling. It 1s notevorthy that the slze tested, namély, e t0_3



-,
(=

1nch, vaé vayy Frigvle, the aizs stgblility being 66.8% after two
Grops.

. The grindabllity indices for thres sizes of mixed coal vre-
prrad from the run-of-mine coal gre given in Teble IXI,- These
indices aré reported on the baéis of the;gardgrove-Machine

wethud which ﬁas been deseribed in Mines Branch publication

No. T37-1. Although the finer s)zes appear to be comperetively

more zmeneble (o grinding than the eoarser material, thsresulis

ag & vhole indicate & coal thet vould be very casy to grind in
comparison to the general run of coal used for powdered Fuel firing.
Reduetion in ash éontent wiill somsvhet lmprove the poinding
characteristies of the cosl, &5 the 0-1/8 with 9.7% shoved e
grindsbility index of 109.7 vhereas the mine run coal with 16.2% ash
hed a grindability indez of 93.4,

The reauils of the drushing teost conducted on the +4 inch
lumps are shown 1n Table T¥. The test Lludisziad that, when the colke
cutter was set at 1% ineh, the coal was reduced in size to 27.9%
of that of the uneruzhed lumps, that 1s from an average particle
gize of 6.09 inches %o an aversl? nertiele size of 1.70 inches.
Fhie mrushing resulted in the production of 32.9% of 1 to 3 inch
‘stove' coal {this size is approwimately comparable to tie standard
Anthracite Institute dze Tor ‘atove’ coal), 12.3% of % %o 1 ineh
'stoker! eoal,and 17.8% of 3 to 5 inch 'egg' coal. All thess
commerctal gsizes wers prodused vith g reaultant f@rmatiﬁn of 30.0%
of 0 $o % ineh slack. ‘

Chemical Properties

The proximese and ultimate wznalyses of the various sereen sizes
are shown in Tables V¥V and VI respectively, It will be nﬁteds refer-
riné to Table ¥V, that the verious sires renge vidaly in ash oontent.
A3 the size decreased from the +4 inch luwmp to ¢he 0-28 med dust
the psh derreased more or 1ess regulablﬁiﬁ%%éﬁ to 9.3%.

The compoailtes although falely unify .o vary in ash content according

to the properties of thz sizes ineluded, the

R
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run~of-mine yielding 16.20% ash, the +1% fnch lump 18.8% ash,

and ¢he © o 1% inch slask 13.9% esh. The sulphur content of this
coal ie Tov snd uaiform for sll the sizes examined, being about

0.5%.

The v0latile metter of the goal 1s msdium in qﬁantity and

based on tha Specific Volatile Index 1l/method of classificatiocn

thia coal @as‘an index of sppreximately 190 vhich ﬁl@ﬁes‘%ﬁ on

the border of the ortho and metabituminous coals, the so-ecslled
"olending coazls” for by product use. Aceording o the A.S5.T.M.
claasiPicetlion Desipgnation D 388-387, where rank is nsed or the
fixed carbon and calorifiec valve csleulnted to the mineral-matter-
free basia, this coal iz classed as a wmedium vulatilé bituwnincus
corl.

Table VI gives the ultimate analyzes of the mine bun compoaite.

The e¢oal ls a mediuw earbpn and low oxygsn materlal,

’ Table VII shows the resulta of the esh fuslon determinations

for varlous sizes of the cosl; wh@f@&a Table VIII gives the

chemical snalysies of the ash of a2 mine-run composite of sizes. I
will be nttaed that the sofitening tewperatuwe of The ashes for The
"vavious slzes is lovw to wmedium vanging from 2270°F to 2530°F. The
fugibility of the ash seews to vary somevhat with the size of the
coal, the small%below 1% inch showving e higher ash fualon temperature
than the plus 1% in. lump, It is lwportant to note thalb the 0-48

mesh dust, reverted bacl to a low ash fusion temperature; Examination
of the float-and-sink deta for the 14" slack indlcetes that the
mineral matter of both the very low & very high ash materials are of -
sgch & nature as to have a relatively higher softening temperaﬂuee;

2600°F= 2700°8, than the intermsdiate fractions.

Laboratory Washing Tesis

werghe washing tests on the coal from the Ellk River No.O Seam coal

A conducted in the standard mapner on samples of 1% ineh slask, 1% to
b 1inech lump, snd crushed +4 ineh lump, preparsd from the run-of-mine
cogl. The resulls ere glven in a series of tables and curves shown

in Sectipn IV. Referring to Tabims IX and X,

T/ Classiticarlon of Goal Using opeciric volatile index’ by R.4.
Strong, E.J. Burrough and 7. Swartzmen~ Mines Branch publicatioq

ND © 752 52
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1t will be noted thet the 1% inch slack heg o wedivm inherent ash
content of 2.49% =nd a welatlvely loy sulpbur content of 0.855 =8
indieated by the frastion flogting at a speeific gravity of 1.32,

At this gravity 6B8.10% of the soal 13 rowdvered. Weshing this cosl st
specific gravity of 1.60, which according to the + .10 speecific
gravity distribution wuarve represeﬁéé gimpls wet waskiiyg « vould result
in the pruduction of approximately 86.0% clean coal having between
6.0 and 8.5% ash and 0.5% sulphur; these dets are shown in TablesfX
and XITI. It should be noted that the sulphur reduction is negligible
a2 is to be é&xpected with a coal initizlly containing less thay 1%
sulphur. The washing data Tor the 1% to % ineh lump ané crushed +4
loch lump are shown in Tables XI and XII respectively. The inherent
ash 1s somewhat higher, the 1% %o 2 inch luwp showving 3.2% agh in
9.8% of the coslrer overed ot & speclfie ghavily of 1.30, whereas

the +4 inch erushed lump indiceted 5.4% ash in 57.2% of the coal
floating et & gravity of 1.30. Wishing the 1% %o 4 inch luwmp at &
selected gravity of 1.60 would result in a substantial veduetion

in the ash content, the reduction verying to sonme @ﬁhent with the

the origlnal ash content, a olean praduct containing 7.0% to 10.0%
ash being possible. Washing the crushed +4 inch lump, ylelds reuults
similar to the washlug to the 13-% in. lump, snd 1t i3 possible to
reduce the ésh pontent to zbout 8.0% to 12.0%. It is thus concluded
that thesample of Nﬁ.g seam conl, a3 obtalned from tha Blk River No.9
seem 18 quite amenagble to c¢leaning by either wet oOr 4ry processes, Iin
g0 far as the varidus slzes are soncernsd, bui & little more 4Alffw
~ioulty, and less uniformity way be experienced vwith lump coal retalined
on an 1% inch scrsen . '

Coking Propeartles

The phenomenon of ¢oking, vwhereby a coalbecomes plastic and
then fuses to a so0lld mass, 18 congldered to be a combinétian of
two reactlons, one resulting in the swell’ ng of the plastic mass,
and the other being responsible for tkaultimate binding oo
"eaking'. Various methods haye been‘introduced for the determination
of these two properties with a viev to pﬁediéting the reaction of a -

¢oal in by-product ovens. A method developed at the Fusl Resrarch



Laboratories for determining L avelling properties has been
presentad in detail in Mines Brangh publ- icetion No. 737-2. The
caleculated valuve ‘swelling index' i3 a corparatlive measurs of the
swelling properties, and the higher the index the greatver the
swelling., This index is wsed in “owbinatlon with o spesifiec coke
clasgification chabt o locate the coal‘in a2 group, the physical
.properties of the coke made from comls falling in this group heing
known. The rgsutls of thig test, a3 applied to_the raw and washed

1% 1nch slack cosl from the Elk Riv er No.9 seam coal indoetod

that the coal had fairly good coking characteristies, in so fer =3 use
in standard by-product ovens 1s conernsd. The Swelling Indox wee

572 for the washed slack, and according to fhe culte ¢lassification
chart,shogid result in a reasonzhl, good domestic coke a3 indicated
in Table ZVIII. Washing the slack only improves the chemical
characteristics of the cosl. There is guite a varistion in coking
propertles a3 between the lump and alack, as Indiceted by the raslltis
.0f the F.R.L. Swelling %test antl ¢he A.2.T7.}. Pree-Svolling Test,
shown in Table XTY. The plus 1% inch lump sizes show 2 lower swelling
and- the extent 1is indieated %o o greater degree by the P.R.L test,
which sbhows thet the lumm{kashalf the swelling index of that of the
slack. Washing does nbt sppreciably inéreaae the swelling character-
istiecs of the lump sizes. ‘

The method developed by Grey is umed ot the Fual K searkh
Laboratories for detemining the binding or ceking properiies of a
coal. The 'caking indexz’ determindd by this wethod and descrihnl
in Seetion V does ndt lend itaelf to exect corrslation with the
reggction of a ceal to coking, but uway, hbwever, have & certaln value
in determining its suitablﬁity.for atoker use. The test is beling
Btudiaﬁ in this connection a@ the Fuel Researceh Laboratories but,
as yet, no definite @oprela§inn has been established. The reatli of

this test -~ on the Elk River No.Q geam caaﬁgave a caking index of

5% which represents good caking. This chervecteristic in combination
with the lov swelling of the lump sizes appears to be -Indicative
of a coel thet might be highl® suited for undsrfesd stokers.
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I
THTRODUCTION

The Ffollowing report deals with a Physical and
Chemical study of a sagple of cosl from The Middlesboro
No. 2 Miﬁe; Fo, & Seam, werked in the Nicola Valley area
at a point about one mile west of Merritt, British Col-
unbia, by the Middlesboro Collieriea Ltd., This stuly is
part of the investigafion dealing with the phyaieal and
chemical characteristics of the coal seams being worked im
the province of British Columbia, Bighty-one reports bhave
already been issbued on the Physical and Chemicel Survey of
Canadian coal seams, and, aceordingly, this present invesi-
igetion was conducted in a manner gimilar H0 that adopted
for the previous studies. The report, is therefors,
presented in sections dealing with Hhe following subjects:

1. Physical Froperties,

2, Chemical Properties,

3, Washing Characteristias,

4, Coking Properties, - and

5, Discussion of Resulis,
The unprepared run-of-mine c¢ocal from the Ho.2 Seam
was sampled at the tipple by an officlal from tThe Fuel
Regsarcehn laboratories in the presence of representatives
from the operating company. The combined sample, which
weighed approximately 2,185 pounds, was bagged and shipped
to the Fuel Research Laboratories at Obtawa,

Acknowledgment 1s due the Department of Industrial
Development of the Cansdiasa Pacific Railﬁay'ccmpany for
the gid given in connection with the collestion of +Hhe
samples of coal herewith reporbted, and to J.E,H, Nicolls
of the Fuel Research Laboratories under whose direction

the major porticon of the chemical analyses vas conducied,
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Phygical Properties

1. Sereen Anslysis

The sample of coal from the Middlesbord No, 2 Mine,
Wo., 2 Seam, was collected at the tipple duvring August 1941
from mine cars representing the average output of the seam,
In this menner, & sample of uaprepared run-of-mine coal,
weighing approximately 2,185 pounds wes collected., This
sample wasg used for the screening tesbs, sbtandard vound-hole
screers made Trom 1/4 inch plate being employed. The resulis
of these btests are presented in Table I,

2, Bulk Densibty and Appavent Specific Gravity.

The bulk density, that is, the welght per cubic foot,
wag debtermined on various sereened sizes and mixtvres of
sizes by measurement with either a two-or ome-cubic foot box.,
The apparent spscific gravity of the various screened sizes
wos debermined by the modification of the method for deter-
mining the apparent gravity of coke, as outlined inm A.5.T.k,
Standards on Coal and Coke, Dezignation D 187-24., The
resulis of the above two tests are presented in Table I,

3, Friagbility

Frisbility, which is an important properiy in the

" selection of coml for vearious uses, is a physicél characher-
istic implying degradation due to breakege along Lracture
lines, or due to inherent weakness im The coal lump, The
"Coal Friability" Sub-Commititse of the American Society for
Testing Baterials (A.5,T,i,), with R.E, Gilmore of bthe Eﬁel
Research laboratories as Chairman, has investigated several
methods fer the detérmination of this property with a view
to the final adoption of a standard method. The resulis

of this work, including the method considered for adopiion,
l.8., the "Drop Shatter Test for Coal" have been published

in 1935 by the Department of iines under the vitle



PABLE I

SCREEN AWALYSIS, SPECIFIC GRAVITY, and BULX DENSITY

_As Received ' Bulk
% % - Specific Density Ash
Screen Sizest by  Cumu- Gravity lbs, per
weight lative cua, £6, %
Plus 4 in. 16.9 16,9  1.30 46,80 10,5
2 -~ 4 in, 18,9 25,8 1,33 43,50 12,8
% - 2 in. 7.8 43,6 1.34 44,50 14,1
1 - 1% in, 11.3 54,9 1.29 45,00 . 16.0
3/4 - 1 in, 7.8 62,7 1,27 44,50 14,0
1/8 - 3/4in, 9.1 71.8 1,24 43,50 13,5
1/4 -~ 1/8In. 11,0 82,8 1.28 45,25 15,3
1/8 - L/4in. 7,0 89,8 1,89 42,00  16.4
748 - 1/8in, C7eB 978 meem meene 18 .4
0 - f48in, 2.7 100,00 weem mmeew 26,7 -
Mine Run 100.0 e e 14.3
Plns 1% in, 45,6  mee e b P
0 = 1% in, BB 4 e 54,50 15,9
3/4 - 1% in, 19,1 ~m-e e 13,8
o - 1/8in, 10,2 1,32 49,50 20,3

' A8 Heceived
Average Size of run~of-mine 608l .,.000.in. K14

+ All secreens 1/8 in, and lavrger ave round-hole sereens,
Wo.48 iz Tyler 48-mesh with nominal aperiture of 0,295 mn,
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"Goal Friabiliby Tests" by R.B. Gilmore, J.H.H. Nicolls,

and G.P, Connell, Mines Branch.publication Ho, 762, IThis

tentative method was used for besbting the relative 'size

stabilisy’ of single sizes. The term size 3tability’ is

the antonym of friability and "on the assuﬁption that

Lriability may be measured by an irdex or percentage, it

may slso he assumed that the complement of & given Iriablil-

ity index will be the corresponding size sbablility index®.)/
The resgulits of the friabiliity study of the coal Lfrom

the Middlesboro Mo, 2 M;ne are shown in Table LI, The

saempls of the mipgle size tested was 2 to 3 inech.

4, Grinéability,

For the determination of the grindability, or the
ecase of pulverizability of a coal, the method developed by
Me, Hardgrove of the Baheoeki& Wiileox Company has been
ascceptied as a teubative stendard by the Ameriecan Socieby
Tor Testing Meterials.2/ This method, which has beon des-
cribed by C.E. Baltzer and H.P, Hudson in Mines Branch
publication No., 737-1l, was used for e?aluating the grind-
ability of the cosl from the No, 2 Seam of the Hiddlesboro
Ho., 2 Hine,

For comparison, three samplss of'Varying seéreen size
were selected for testing, as Tollows:

Mine-run composite;
0 to 1% inch slack, and
0 o 1/8 inch slack.

The resulis of these testis are shown in Table III,
the indices representing the relabtive pulverizabilidy of %he
coal. Increased resistance to grinding is indicated by the
Lower valves, the standard eagily pulverized eoal having a

valug of 100,

2/ %uotei from the above mentioned publieation of the HMines
ranch,
2/ "Pentative Method of Test Ffor Grindability of Coal by the
Hardgrove-machline Method", A.S,T.M, Designation D 409-35T,



TABLE Il

SI2hE STABILITY

Sereen Anslysgls Before and
ATter Drop-Shatter Test,

Sereen Sizes & -.5 in,
Before sfter After -
Test 2 drops 4 drops
o % %a
2 - B in, 100.,0 B4 ,0 38,0
1%~ 2 in, 15,5 18,2
3- = 1’%’ ino 1.008 lzos
/& - 1 in. 4,7 6.5
L/2  ~ 3/4in, 5,0 7,0
O - 1/2in, 10.0 17.8
Avlge Size im, 2,500 1.855 1.568
Size Stab'by % T, 1 62,7
TABLE IIIL
GRINDABILITY
screen size of . Hardgrove
Coal Tesbed, Index.
MHine Run 55,6
0 = 1% in, 56,7

0 -~ 1/8in, 69,1

o
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5, Orushing Teat, -

In“wéshing coalior in preparing gpeclisl sizes aund
gize mixtureé for the mérket_it is often nseessary bto
grush luamp coal,. The relative quantity of the various
gizes produced, uslng the same crushey and cerusher getting,
varies Lrom goal to cosl and is dependent to a great degres
on the friability of the soal, ﬁbwever a standard friabil-
ity Pest conduected on any given zize or mixbture of sizes
may not yield Information of é-type that would be satis-~
factory in evseluating'tbe orushing cheracteristics of a
goal., Therefore, a crushing test on several hundred pounds
of *4 inch coal was conducted, using a speecial double-roll
coke cubber manufactured by G, Weller & Sou Limited im
England, The xolls were gset ab 1% in. for these tests with
a view to prepering the meximun quantity 2f ‘stove! coal
{1 to 3 ineh) with the minimum amount of fineso' The resulis
of this crushing btest on a sample of +4Lincho Middlegsboro

No. 2 lins coal are shown in Table IV,

TABLE IV

CRUSHTNG TEST ON PIUS 4 Tnch TUMP
{Crusher set at 1% Inch)

Screen Analysis

Before Urushing  After Crushing
% %

o
i
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in,
in,
in,
in.
in,
in,
in,
in,
in,
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Chemical Properties

. The various screen sizes obbtalned from the scereening
tests of the coal from the Middlesboro Wo. 2 Mine, Wo, 2
'Seam,'were subjected to certain chemical anelyses as follows:

1, The Proximete Analyses, including the sulphury and

the calorific value, which are shown in Table T,

2. The Ultimale Analyses For a Selected size mixbure,

which are presentell ia Table VI,

3., The Tugibillity of Ash including the ilelting Range and

the Softening and Fluid Intervals, which is given in Table VII,
Data on temperature lags are presented becaunse of thelr hear-
ing on the ¢linkering properties,

4., The Chemical Analyvses ol Ash, which ere shown in

Table VIILIL,



TABLE ¥ - 8

CHELIICAT, ANATLYSES OF COAL
PROXINMATE, SULPHUR, and CALORIFIC VALUE

sloig~ Dy Basgis

ture Ash  Vole-  Fixed Sul~ Calo=

Screen Sizes {as tile Carbon phur 7rific
rec'd) letter Yalue

% % % % % BTU/Lb,
PluS 4: ina 609 1005 5898 5105 0&6 “““““
2 - 4 in, 7.1 12,8 38,1 49,1 0.6 12337
l—'lg‘ - 2 ino 60? léql 5796 4805 095 “““““
1 - L& in, 6.8 .16,0 37.2 46,8 0.8  wmmm
3/4 = 1 in, 7.1 14,0 37,4 48,6 0.5 ~—=emm
1/2 - 3/4 in, 7.3 13,5 37.4 49,1 0,8 ——eme
1/4 - 1/2 in, 7.3 15,2 37,1 47,7 R
1/8 - 1/4 in, 6.8 16.4 36,6 47,0 0eb  wmme-
#48 -~ 1/8 in, 5,8 18.4 35,1 46,5 0,6 —=—mm
0 - #48 Bad 26,7 32.4 40,9 0.6  =a-wn
Mine Run 7.4 14,8 36,9 48,3 0,5 11977
Plus 1% in, 7.0 11.4 38,2 50,2 0.5 12517
0 =~ 1 in, 7.5 15,9 37,1 47,0 0,5 11826
3/4 ~ 1% in, 7l 13,8 37.8 48,4 0.5 12127
0 -1/8 in, 6,6 20.3 35.0 44,7 0,6 11011

: TABLE VI
ULTIMATE ANATYSES
. Dry Baais
CGarvon Hydrogen Sulphur Nitro- Uxy- Asha
Sample ‘gen &en

% % % o % fo

liine Run 68,3 ° 4.8 0.5 1. 10,1 14.8




TABLE, VII

FUSIBILITY OF ASH

Initial Soften- Fluid
Deform=  ing Tem=  Tempe- MNelting Boftening Flow Ash
Sereen Slges stion perature rature Hange - Inverval Interval
' oF oF of of of of %
Plus B in, 2520 2830 2850+ 330+ 310 50 10,7
2 = U in, 2620 2750 2810 190 130 60 18,8
13 = 2 in, 2670 2850+ 2850+ . 130+ 180+ o+ b1
17 =1k in, 2600 2700 2750 150 100 50 1.6.0
/b~ % in, 2620 2750 2800 18 130 50 b0
1/2 =3/4 in, 2630 2720 2320 190 0 100 13.5
1/0 <1/2 in, 2550 2790 28k 250 2ho 50 15,2
1/8 =1/4 in, 2500 2800 2830 230 200 %0 1b, B
%ﬂs =1/8 in. 2610 2850 2850+ 2o+ 2h + 18, 1
0 = #U48 2630 2850+ 28504 220+ 220+ - 26,7
Hine Run 2550 2800 2650 300 250 50 14,8
Plus’ 1% in. 2600 2850+ 2850s 190+ 190+ + 11,4
0 = 1§ in, 2650 2850 2850+ 200+ 200 L * 15,9
3/8 = 14 in, 2hE0 2600 2730 250 120 130 13.8
0 <=1/8 in, 2750 28504 2850+ 100 100 + 20,3
TABLE VILIX
CHEMICAL AEALYSIS OF ASH
Sample . Bi0p TFep0z Alg0z Gad  Mgd MmO  Napd KpD  FoO 710 80 Total
R A A A A A AR W S S S )
Min® Run 5.3 6,3 29,5 2,8 1.2 fTrace 2.0 1.2 0.6 1.0 1.4 100,3
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L@BORATORY WASHING TESTS

Coal weshing, generally speaking, dependis on the
difference in specific gravities of the coal and refuse, end
thig difference hag beew used in the leboratory for meny
years through the use of floab-and-sink btests o differentiate
between these materials, By the succegsive geparabtlon of a
coal ab various gravibties, washability curves may be cong-
trucited which will indlcate for any given coal the bheoreti-
cal ash content and yields of both clean coal and refuge
obtainable at any given gravity.

Phe data obtained from this tegt on the 1% inch slack,
1% to 4 inch lump and +4 inch lump crushed to pass a 4-inch
sereen preparved from the run-of-mine cosl, are presented in
geveral tablés and have heen plotted as shown in bhe aceompany-
ing curves, ' The method used for plotting the curves is
patierned after that of J.R. Camphell of the American
Rheoleveur Corporation to which has been added bhe 'gspecific
gravity disbribution' curve as suggested by B.M, Bird of %the
Bottelle Memorial Institute. The ourves represent the
following information:

- Qurve 1, which is the cumulabive £loat end aéh per cent

cuxnve, represents the varisdion of the ash,

Curve 2, represents the variation in ash per cent of iths
materiai with variation in gravity at which the separation is
médea

Gurve 3, represents the cumulative sink per cent accord-
ing to the recovery &s in Curve 1,

Curve 4, represents the variation in recovery according
‘to the gpecific gravity,

Curve B, the +,10 specific gravity Qistribubtion curve,
represenhs a measﬁre of the compsrative difficulty of sepax-
atlon according to specific graviby aund with respect to the
point of separation.

Aecording to B.M, Bird, the degres of difficulty of
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wet washing a coal as represented by the specific gravisy

digtribution curve mey be sumuarized in the following bable,

F.10 Curve Degree of Difficulity FPreparation

Per cent - ‘

2 e ? Sim}_}le C o CEa0Aa000D00 80 A:LIHOS“E; any 1)1"0(3888; high tﬁm&ge

7 = 10 lMNoderately difficvlt Efficlent process: high tonnege

10 = 15 Difficuld .co.cveses. BEficlent process; medium tonnage
15 - 20 Vexy diffienlt ....., Bfficlent process; low Lonnage

20 -~ 235 Execeedingly difficult Very efficient process; low bonnsgs

Above 25 Formidable ,...c..... Limited o & few excepbiomally

efficient processes,

For the ordinery web washing study of a coal, 10
per cent on the curve is used, end the specific gravity re-
presenting this point is selected for the washing of a com-
posite sample, the clean coal and refuse fractions of whick-

are studied For their vexious properties, When applying the

float-and-sink date %o a dry cleaning study of a coal, 3% per

gent on the speaific gravity distribution curve is used, If
a horizonbal line is drawn from either of these points om
Curve 4 {Speeific Gravity curvel, the polnts at which it cutbs
the obher lines represénts the following:
Curve 1, the average ash per cent of the separated cosal,
Corve %, the actual ash per cent of the heaviest piece of
naterial left in the coal, and likewise the lightest piece of
material in the refuse.
forve 3, the average ash per cent of the refuse exbtracied.
What has been said ahovg with respect to ash applies
similarly to sulpbur. However, as the toﬁal~sﬁlphur of vhis
goal is very low, a detailed study of the washing character-
istics with refevence to this meberial in unnecessazy. -
Gurves showing the reduction of ash which is possible
unaer-vérying conditions of washing the different sizes are
presented in Figuwves I, II and IITL, All of the daba used in
the construetion of the curves are presented in the Ffollowing

tables:



Table I

Table

Tabla
Table

Table

Teble

Table

Table

Pable

Vi

LVEL

8
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AN
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Float and Sink data on 1% ineh 3lack--Ash

Chemical analysis and ash Pusgibility on float
gnd sink portions of 1% ineh Slasck,

¥loat and Sink data on 1% f0 4 in,Iump--Ash

Froat and Sink dabta on +4 inch CGrushed
Iump-=Ash

Chemical Analvses of Raw Coal, Clean Goal, aund
Refuse, 1% inch Slagk, Jashed at 1,60 Specifie
uravityo

Chemical Analyﬁes of Raw Coal, Clean Coal &nd
Refuse, 1% %o 4 inch Iump Coal Washed at 1.30
Speciflc Gravity. -

Chemical Analyses of Raw (oal, CGlean Coal and
Refume, +4 ineh Crushed Tump, Jashed at 1.50
Speclilc Gravity.

Sereen Sizeg and GhamleaT Anglyses of =izes
from 1% ineh Slack,

Float and Sink Data on Various Sceraened Sizes

Using a Selscbted CGravity of 1.60,



TABLE IX

FLOAT AWD SINK DATA OF 14" SLAGK. ASH

Cumulative +.10 Specific Gravity

Specific Gravity Weight Ash Floavs Sinks Distribution
) Vielght Ash Welight Ash “Gravity Calculaied
v I % v | % Ozdinate
) . . 1.75 58,0
_ Floats ,ogo 22.6 4.9 22,6 4.9 100.0 13,3 1,510 69,1
Sinks 1, Eg sho3 8.2 76.9 7.2 77.4 15,7 1485 25,7
TR ' L.50 72.0 21.6 g8.2 9.2 23,1 2307, 1.55 .  10.5
" 1 go " 1,60 b5 27.7 - 93.4  10.% 11.1 6,1 1,65 3.1
6,6 BE.7 100,060 13,3 6,6 58,7 1.75 1.0
Gurve Ncu b 2 1.2.4 1 % 3 5 5
TABLE X

CHEMICAL AWALYSIS AND FUSIBILITY OF ASH ON FLOAT AWD SINK PORTIONS OF 11" SLACK,

Dry Basgis ~
Tola- _ Initial Boft- Fluid Helt= Soften~ Flow
Bpecific Gravity Ash tile Fixed Coking  Sulphur Deform- ening Temne~ ing ing In- Intez—
Matter Carbon Properties ation Point rature Range terval val
% % c:i?;. 7 Cop o o oF e oF
Floats 1;30 5.3 40,7 54,0 Poor-Fair 0,5 2850+ 4+ + S +
Ss.nks L, ? " 1,40 8.8 39,2 EEOO Poox 0.6 28R 0+ 4 + +’ + o+
LO o 1.50 23,0 33,7 43, Agalomerate O, g 2620 2740 2790 170 %20 /G
o " 1.60 29.%3 30,9 39a5 Non~agr10merat 0, . P00 2800 2840 ? 300 Lo
o 1 60 60,7 28.0 11,3 °® o.4 1800 2130 2270 70 320 140

o'




TABLE XX

FLOAT AVD SINE DATA OF 14 = U Inch wLUMP

ASH
Cumulative +.10 Specific Gravity
Specific Gravity Weight  Ash Floats Sinks. - Diﬂsrlbubion
Welght Ash Weight Ash Gravity Galeulated
‘}fa % % % %, T ' Ordinate
. . . | : Lo 35 9L.8
" Ploats 1 0 26,6 5, 1 26,6 5.0 100,0 13,9 1,40 8,0
Sinks 1938 " 0 55,3 9.8 81,9 g, b 3.4 17,0 1,45 26,0
v, ® 1 2 8,9 26,6 9.8 10.3 18,1 38.8 1925 6.2
i 1,20 " 1.60 1.3 31.5 93,1 10,6 g.2 52.5 1.65 1.6
noo1,60 6.9 57,7  100.0 13,9 6.9 57.7 1.75 1.0
Guzve Yo, b 2 1.2 1 3 3, 5 5
i
TABLE XIT

FLOAT AWD SINE DATA ON PLUS U4 INCH LUMP (CRUSHED)

ASH
Cumulative +.10 Specific Gravity
Specific Graviiy Welght  Ash- Floabs Sinks Distzibution
Veight Ash VWeight  Agh Gravity Oalculatbed
% % % % % ¥ Ordinate
. 1.35 ' z 3
Mloats 1°38 eaon uuz 29, b b, 7 100,0+ 12,3 1. 80 6
Sinks 1. E m 1. 54,0 8., 83,4 7.1 70.6 15,5 1,45 30,2
0 " 1.50 8.0 19.1 9L, b 4,1 16,6 38,7 1025 406
" 1 50 " 1,60 1.8 33%.8 93,2 8.6 g.U 58,3 1,65 2.1
1,60 6.8 63,1 100,00 12.3 6.8 63,1 1.75 1.6 -
Gurve No., I 2 1.2, 4 1L 3 3 5 -




T,LBLE XBELT

CHEIIlCAL AMALYSES OF RAW COAL,

C L, ¢

0 to 1% Ineh Slack

15

COAL AkD REFUSE

Li aw

Clean Goal Refuse

Goal TFloabs 1,60 Sinks 1,60

”Ielghtr c o8& A 0GCO0DL0O0AEBOOBO0I0aER ?3

Proximste Analysis (dry basis)

g,
ASI‘I. tooopPpaoo00acsdoDacAepRPO SO0 fY

Volatile Hatter cooceccecoveos &
Fixed CarbOn ,ccsccacsccocsna %
Sulphur OO&DOGGOOGHDDDI’ODO-QOO
Calorific Value <.....B3.T: U‘/lb
Fusion Poinbt of ABR cnr cooo B
Melting Range of ASh Tovooss Fo
Cokling Propexrtied coscoecosccacas

100.0

15.9
37,1
47,0
0.5
11826
2850
200+
Poor

91.4 8.6
9,9 62,8
38,3 21,6
51,8 15,6
0,5 0,3
12631 -
2850+ 2570

90+ 520

Poor Hon-Agglomerate

TABLE %IV

-

CHENICAL AKALYSES OB RAW COAL, CLEAN CQAL, &HD REFUSE
1% to & Ineh Lunp

Raw+ GClean Coal Refunge
o Coal Floabtes 1.50 Sinks 1.50
Welght ,cososcovcensocnascnconncol 100.,0 95,7 B
Proximate Anelysis (dry basis) :
ASh CEH 0000 90COOERO DO 0Dads o ofl 1302 1005 3809
VOlat‘LlB I{atter oDQﬂ@%OUa-ﬂ'ﬂbeo/o 5709 5894 ’ 3001
Fixed Carbon noooo,,.ﬁu,,ﬂ,o,cp " 48,9 51.1 31,0
Suj-Phur oooooooannoonooeoao«:oo/ﬂ' 006 005 094‘
Galorific Value ....=.B.T. U,/Lb “12880 « 12681 @ ~meaw
Fugion Point of 48H ...ccecee Fa 2860+ - 28b0+ | 2350
Melting Reunge of Ash u,.,,,,,°F 215 120+ B350
Joking Properiies cocosceseseso Poox Poor Non-agglomerate
TARLE XV

GHEMICAL AHALYSLS OF RA¥ COAL, ULEAN COAL, AWD REFUSE
Plus 4 Inch Iump (Crushed)

Raw™ Clean Coal  Refuse
Coal TFloats 1,50 Sinks 1,50
?J’eigh.b obouoonnoeonabooconouoan‘io looao 96Q5 5&5
Proximate Analysis [dry basis) '
.A.sh 480 D00V OGOODE0O0AVBCD A0 B P /U 1005 ?aﬁ -4:?95
Volatile Mabter ceococcevoonsas G 38.2 29,0 28,1
leed. Gal‘bOIl T OO O®OCDBIOOOOO B QO (]; 5105 53‘,4 2404
SULPHUT s0ccoccconesancssoons G0 0.6 0.6 0.5
Calorific Value ......B.T.U, /lb -1269L 13104 —
Fusion Point of &sh (..0.-6. F, 2830 2850+ 2150
Melbting Range of ASH ..c0.c.. T, 230+ + 220
Caking Properties .csscscvonson Poor Poor Non-Agglomerate

+ Calculated Analyses



TARTE XVI

SCRERN AWALYSIS ARD CHEMICLL ANALYSIS

(Dry Basis) of %% Slack.

Cuam,
Screen Sizes Weight  weight Ash Sulphur F.E2.4,
% % % % °F.
3/4 ~ 1% inch 3%.9 3%.9  15.2 0,5 2720
1/8 - 3/4 ineh 48,0 81,9 14.9 0.5 2770
0 - 1/8 inch 18,1 100,0 20,3 0,6 2850+
TARLE XVIT
FLOAT AND SINK DATA OF SCREEMED SIZES
USING A SELECTED GRAVITY OF 1,60
{Dry Basis)
¥loats Sinks
Sereen Sizmes Jeight Ash F.F.A, Wleight Ash I, P.A,
% % °F % % °F.,
/4 - 1% inch 92,8 10,7 2850+ 7.2 B59.3 2170
1/8 - 3/4 inch 91,6 9,7 2880+ 8.4 62,5 82300
0 =~ 1/8 inch 77,2 10.4 2850+ 22,8 B2.4 2710

16
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OOKIUG PROPERTIES

i. Swelling Index Pegt

In order to predict the physical properties of
by~product coke made from any given coal, a laboratory
test has been developed at the Fuel Research laboratories.
This has been outlined and published by bhe llines Branch,l/
The test consists of determining the volatile matiter and
the pervcentage of swelling of the coke bution at a Hemper-
ature.of 600°G, From these data the "swelling index! is
calculated,; and by the aid of a coke elassification chert
the coal is logated in a particular group. The verious
roups are arbitrarily delimited according to the physical
properties of the coke made from the coals in these groups,

The resultg obbained by means of this test Lor the

liiddlesboro lo,2 mine coal are shown in Table XVIII,

£, Caking Lndex Test.

It hes been shown ithat those coals which are recog-
nized as falling within the best coke-producing class are
capable of withsbending e higher admixﬁﬁré of inerd
material and will yield a carbonized residue of definite
erughing strength than ars the more inferior-coalsb The
phenomenon has been thoroughly studied and the methods have
been developed for the determination of the 'caking index’,
Jhile these tests are of uncertein value for the purpose of
assessing a wide range of coals in their application to the
produstion of bylproducﬁ coke, a kuowledge of the ‘caking
value' is imporfent when it is desired to mix inert carbon-
aceous maberial or non~coking coals, with coking coals,

The method developed by Gray and as modified at the
Fuel Research Laboratories in which 2b~gramme mixtures of
coal and sand in varying proportions are earbonizeé in

Illium crucibles at 950°C, has been adopted as a stsndard,

L/ YA Laboratory Test on Coals for Iredicting the Physical .
Properties of the Resultant By-Produet Coke", by B,a.Strong,
£.J, Burrough and I, Swartzmen - Mines Branch publication
#0.,73%7=2,



The rat’r of the mixﬁqra of sand and coal, which on
carboniza.ion will form a suffiqiently strong butiton Ho
support a weight of BO0 gramies, is designated as the
Tgaking index', The higher the ‘caking index' the greater
are the ccking propertles. The results of this btest
conducted on the Liiddlesboro Ho.2 Seém coal are shown in

Table X¥LII,

TABLE XVILL

PHYSLCAL PROPERZIES OF BY-PRODUCT COKES
AS INDICATED BY 4 .
TSWELLING INDEX" TEST

0-1% Inch Slack
Joghed at 1,60 sp.gr.

Volabile Labter at 600°C. (D.B.) £y 30,6
Swelling Index aopoaﬁoooon..,.,.;,E negabive
Section--Coke Classification Chart {111
Specific Volabile Index cessevansao 139.6
Section-~Coal Classification Charb B ~ Bubbitumincus
Ash per eent in coal (4ry) ...oee.B 9.9
RemarksS c.ooenecovsooosccosocasavan This coel does nob
© coke,

CAEKING PROFPERTIES
Gray Caking Index
Rn.n"of""-h‘iine S&mple PbUuosbOAORBNODOA D N l




VI

SUILIARY and DISCUSSLON QF RESULILS

The run-of-mine sample of coal Irom the liddlesbhoro
Fo,.2 Mine, Wo.2 Seam, operated by the Middlesboro Collier- -
ies LHd. in the Nicola Valley avea, British Columbia, was
collected at the mine by sampling from the mine cars at the
tipple. In this way approximately 2,185 pounds of eoal,
representative of the output of the seam at this mine ab
the time of sampling during August 1941, was collested and
shipped to the Fuel Resesreh Laboratories Yor the investig~ -

ation as to the physical and chemical properties,

Physical Propertisg

The regults cf the screening tests on the run-of-
mine cosl which were conducted at the Fuel Resesreh Labor-
atories {as received) ere shown in Table L, This table
contains .the. percentage of the.variauélsereeneg sizes on the
'as received' busis, On this besis it will be noted that
10.2%6 of the conl was below 1/8 inch in size, 16,9 was
above 4 inch in size, and 18.9% was 2 to 4 inch in size, the
remaining 54.0% being distribubed Yebtween the obher sizes,
The aversge size of the run-of-mine coal %as received" was
2,14 ineh, yielding 56.4% of 1%" slack,

The bulk density and apparent specific gravity of
the various screemed sizes arc givenm in Teble L. The resulis
agree very well with other coals of aimiler rank and ash

 gbntents9 the individual screen sizes above 1/8 inech haviug
uniformliy lower bulk dewnsity than mixbures of -these sizes,

The results of the Triability test on the coal from
the liiddiesboro No.2 Hine are showa in Table II, One single
sizge, prepared from the run-of-mine coal, was tested accord-
ing o the method desoribed in publication Bo, 762 of Hhe
ilnes Branch., In additlon to the standard 2n@rép test, bthe

Table contains the results of a 4-drop test on the sample,



zZ3

This latter procedure is preferred for mixed sizes because
of the cushioning effeet'of the fines, but wag included in
thig case Vo indicate the effeect of more prolonged handling.
It is hpteworthy that the size tested, namely, 2 to 3 inch,
was rather ffiable, the size sbability being 74.1% after
two drops.

The grindabillty indices fox three sizes of mixed
coal prepared from the run-of-mine coal ave given in Table LIIL,
These indices are reported on the basis oflthg Hardgrove-
meachine method whioh has been desceribed in liines Branch pub-
lication No, 737-1, Although the finer sizes appear to be
comparatively move amenable bo grinding than the coarser
material, the results as a whole indicate a coaml that would be
rather diffieuwlt to grind in comparison 0 the general run
of coal used for powdered fuel Liring, This conforms with
the regults obtained in most obther low rsnk coals,

The results. of the crushing best conducted on the *4
inch Jumps are shown in Table L¥, This test indicates that,
when the coke cubter was set at 1% inch, the coal wag reduced
in size to 24.3k of that of The uncrushed lumps, that is,
Trom an average particle size of 6,654 inches %o an average
paxticle size of 1,616 inehes. This grushing resulted in the
production of 59.4% of 1 to 3 ineh 'stove' coal (this size
is approximately comparable to the astandsred Anthracite
Ingtitute size for 'stove'! coal), 15.9% of 1/2 to 1 imch
*stokericoal, and 7.3% of 3 to 5 ineh ‘egg' coal, ALl these
commercial sizes were produced with a resulbtant formation of

17.6% of 0 to 1/2 inch slack,

Chemical Properiies

Phe proximate and ultimgte analyses of the various
sereen sizes are shown in Tables VT and VI respectively., It
will be noted, reférriung to Table V, that the various sizes
are medium high in ash, with the fines passing a 1/8 inch

sereen, Lndlcating an approciable increase in ash coatent



with e decrease in size, The coal lunps retained on a

1/8 inch screen and passing the 4 inch screen ave mors

or less uniform, varying in ash from 12.8% to 16,.4%,
whereas the fimes héave au average ash conbent of 20.3%.

It im of interest to nobe that the +4 Inch lumps are

lower in ash than all the obher sizes, namely, 10.3,

The composites vary in ash conbent according to the proper-
bles of the sizes iuncluded, the run-of-mine yleldiung 14,8k
ash, the +1% ineh lump 11.8i ash, and the O 0 1% inek
glack 15.9% ash. The sulphur conbent of this coal -is very
low and uniform for all the sizes examined, and hence'willn
oceur mainly in ﬁhe organic form, Visual examination of
the coal indicated that there was no or very little pyrite
present, The moisture conbent for all the sizes, with the
exception of the dust {0-48 mesh), wes uniform on the ‘as
received' basis, with an avsrage of 7.4% for the mine-run
coal,

The volatile matter of the ccal is high in guantity
an&bbésed on the Spécifia Yolatile Inde;}/ method of class-
ification thislcoal has an index of approximately 140 which
places i} in the subbituminous class of coals., According
to the i .5.%T.0, elasgsification Designation I 388-38T, where
rank is based on the fiﬁﬁd carbon and calorific valus cal-
gulated to the mineral-matter-free basis, this coal is
¢lassed as a high volatile B bituminocus coal,

Teble VI gives the ultimabe analyses of the mine-run
composite., The coal is a medium cerbon and high oxygen
material,

Table VII shows the results of the ash fusion deber-

minations for various sises of the coal, whereas Tsble VILI

1/ "Classification of Coal Using Specifie Volatile Index™
by R.A, Strong, E.d. Burrough and B, Swarbtzman ~ llines
Brgneh publication No, 7H2-~2,
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gives the chenical analysis of the ash of a mine~run
composite of sizes, It will be noted that the sofiening
temperature of Lhe ashes for the vearious sizes is uniformly
high ranging from 2600°F, to 2850°F, The fusibility of the
ash deoes not vary with the ash conbent of the elrnalo Exam~
ination of the floal~and-sink data indicabes that the miner-
gl matter of Lthe very high ash material is of such a nabure
as to have a 1ow'softening temperature, yet when mixzed with
the lower ash fractions it seems to have very libttle or no

effect ln lowsring the ash fusion temperaiures,

Lahoratory Washing Tests

The washing tests on the coal from the liiddlesboro
Wo.2 liine, Ho.2 Seam, were comnducted in the standard menner
on samples of l% inch slack, 1% to 4 inch lump, and crushed
+4 ineh luomp, prepared from the run-of-mine coal, The
results are given in a series of tables and curves shown in
Section I¥. Referring to Tables IX end X, 1% will be noted
that the 1% ineh slack has a medium inherent ash content of
4,9%, as indicated by the fraetion floating at a spesifie
gravity of i°50u At this gravity 22,6% of the cosl is
regovered, Washing Hhis coal at a specific gravity of 1.60,
which according to the *,10 specific gravity disbribubtion
curve represents simple wet washing, would result in the
production of approximately 91.4% clean coal having 9,.%% ashs
these da%a are shown in Pable XIII. The washing data for the
1% 50 4 inoh lump -and crushed +4 inch lump arq shown in
Tables %I end 131 ragpectively., -The results of the tesis on
these sizes are. somewhat similar to that obtained witﬁ the
’1% inch slack, The inherent désh is medium bo high in amount,
the 1% to 4 ineh lump showing 5,4% ash in £26.6% of the coal
regovered at a specific gravity of 1.30, whereas the +4 inch
orushed lunp indicated 4,7% ash in 29.4% of the coal TLloab-

ing at the same gravity. WNashing the i¥ to 4 inch lump at
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a seleched gravity of 1.80 would result in bthe recovery

of abouf 95 7% clean'eoallgontaining 10.56% ash {see Table XIV),
while washing the crushed +4-inch lump in = s3i%ila¥y manaey
would yield éﬁout 26.5% clean coal conbaiiiing azoub 7.6%
ash (see Table V). It is thus concluvded that the sample of
Mo, 2 seam coal, as obbtained it the Middlesboro mine, is
amenablé to a Qeéree %0 cleaning by either wet or dry pro-
éesses; 'It ghould be noted that crushing the +4 ineh lump
materially ai&e& in improving bthe washing characteristics
of thls sige, itnbeing feasible to produce a mediuvm to low
ash coal with a small lose as rejects, The sereen analysis

of the cerushed coal was as 13 shown in Table IV,

Uoking Properties

The phenomenon of coking, whereby ¢ coslbeeomes
plastic and Then fuseg t0 a solid mass, is considered to be
a combination of two reactions, ohe resulbing in the swell-
iag of the plastic mass, and the other being responsible
for the ultimate binding or 'eaking'. Various methods have
been inftroduced for the delermination of these two proper:izs
with a vlew‘to predicting the reaction of a coal in by-
product ovens, 4 method deveioped‘at fhe Fuel Research
Lavoratories for determining the swelling properties has been
presented in detail in Mines Branch publication No, 737-2.
The caleulated value 'swelling index' is a comparative meas-
ure of the swelling properties, and the higher ihe index 3he
greater the swelling. This index is used in combiration with
a specific coke classification chart to locate the cosl in
a group, the physical properties of the coke made from -coals
falling in thls group being known, The results of this
test, as applied to the washed 1% inch slack coal from the
iiddlesboro No.2 mine, indicated that the coal was non-coking,

in so far as use in standard by-product ovens is concarned.
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The method developed by Gray is used at the Fuel
Research Laboratories for determining the binding or
eaking properties of a coal. The ‘caking index' determined
by this method and deseribed in Seetion V does not lend
itself to exact correlation with the veaction of a eoal
to coking, but may, however, heve a certain value in
determining its suitabilgty for gtoker use, The test is
being studied in this eonnection at the Fuel Research
Taboratories bub, as yet, no definite correlation has been
established, The result of this test on the Hiddlesboro
Ko,2 kine coal indicated a coal that is almost non-¢oking,

the caking index being 1.
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INTRODUCTION

The following report deals with a rhysical and Che-
mical study of a sample of coal from the lilddlesborn Lo,.3
line; Ho.2 Seam, "worked in tﬁe Ficola Valley area at o
point about ome mile west of Ilerritt, British Columbia, by
the iiiddlesboro Collierieg Ltd. This study is part of the
investizantion dealing with the physical and cheriesl charac-
feristics of the coal seams beiﬁg worked in the province
of Briitish Columbia, Eightymtwg reports have alresdy been
issuved oan the Physical and Chewical Survey of Canadian coal
geams, and, accordingly, this present investigation was
conducted in a mauner similar to that adopted for the
previous studies, The report, is therefore, presented in
sections dealing with the following subjecis:

lo-Physical Properties,

2. Chemi¢al Troperties,

%, Washing Characteristics,
4, Coking Properities, and
9, Discussion of Resulis,

The uwnprepsred run~of-mine coal from the Ho, 3 Seam
was sampled ab the tipple by an official from the Fuel
Research ILsboratories in the presence of representatives
Irom the operating company. The combined sample, which
weighed apprgximaﬁely 1677 pounds, was bagged and shipped
to the Fuel Research laboratories at Ottawa, |

selnowledgment is due the Deparitment of Industrial
ngelopment of the Cnnadién Pacitic Rallway Company for
the aid given iuv conmecition with the collectlon of the
samples of coal herewith reported, and to J,H}H,_HfCOLLS
of %the Fuel Research lLaboratories under whose direction

the major portion of the chemical analyses was conducted,
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Ihysical Pfd@erties

1. Seresn Analysis

The gemple of coal from the liiddlesboro Mo, 3 lline,
No, 3 Seam, was collected at the tipple during August 1941
from mine cars representing the average oubpul of the seam.
In this manner, a sample of unprepared run-of-mine scoal,
weighing approximately 1677 pounds was collected, This
sample was used for the sereenlng tests, sbandard round-hole
secreens made from 1/4 inch plate being employed. The reéults
of these tests are presented in Table I, , |

2, Bulk Density and Apparent Specific Gravity,

The bulk dengibty, that is, the weight per eubie Toot,
was defermined on various screeunsd siges and mixtures of
sizes by measvrement with elther a two~ or one-cublie foot box,
The apparent specific gravity of the various screened sizes
was determined by the modification of the method for deter-
mining the apparent grovity of coke, as outlined in ...S.T.i. .
Stapderds on Coal and Coke, Designation D 167-24, The
results of the above two tests are presented in Tsble 1.

S, Frigabilivy,

Friability, whicw. is an important property in the
selection of coal for various uses, is a physical character--
- istic implying degradation due to breaksge along fracture
lines, or dus {o inherent weakness in the c¢oal lump., The
"Coal Friabllisty" Sub-Commitiee of the American 3cciety for
Testing laterials (4.5,.T.H), with E,B. Gilmore of the Fuel
Research laboratories as Chalrman, has investigated several
methods for the determination of this property with & view
to the final adoption of a standard method. The resulis
of this work, including the nethod considered for adopti639
i.,e., the "Drop Shatter Test for Coal" have been published

in 1935 by She Department of ilines under the title



SORTEN ABATYSIS, SPECIFIC GRAVITY, AND BULK DENSITY

TABLE I

ABS Reegeived

Bulk

Sereen Sizes¥ % 7, Speecific Density ASh

by Cumu~ ~ Gravity  1bs. per _

welght latbive cu., £t, %
Plus 4 in. 12,5 12,5 1.35 48,00 74,5
2 0~ 4 in, 20.5  33.0 1.39 46,50 2Ll.5
iy - 2 in, 7.4 40.4 1.39 45,50 28,0
1 - 1% in, 11.4 Bl.8 1,37 45,50 31.8
3/4 - 1 in, 7.9 59,7 1.31 45,00 21,3
/2 = 3/4 in, 8.8 68,5 1.30 45,00 22.3
l/é.‘ - 1/2 ino 13.41 Yfgn 1556 4’5900 2598
1/8 - 1/4 in, 7.5 87,1 1,37 42,25 28.4
#48 -~ 1/8 in, 9.1 96,2 e e 24,1
Q ~ 748 3.8 100, -———— - 29,8
Mine Run 100.0 ———— e 25,2
Pius 1%} inm, 40 4 e e 22,0
0 - 1‘3‘,5' ino 5906 - 56075 35&5
/¢ - 1% im, 29,3  mmem mmeee 22.9
0 =~ 1/8 inm, 12.9 1,37 55,25 24,4

Average Size of run-of-mine c¢oal .....0

As Recelved

1,803

411 sereens 1/8 in, and larger are
round-hole screens.

No, 48 iz Tyler 48-mesh with nominal
aperture of 0,295 mm,

o]
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"Goal Friability Tests" by R.E. Gilmore, J.H.H, Nicolls,
and G.P. Commell, Mines 3ranch publication No, 762, This
tentative method was uged for teshing the relative ‘size
s8tability® of single sizes, The term 'size sbability' is
the antonym of friability and "on the assumption that
frigbility mey be measured by an index or percentage, it
may also bs assumed that bhe complement of a glven friabil-
' ity index will be %the corresponding size Stafility in@ex“céj

The vesulits of the friabilivy study of the coal Ifrom
the Kiddleghoro Fo, 3 Mine ave shown in Table 1L, Ths
sample of the single size tested was 2 o 3 inch,

4, Grindebility.

For the determination of the grindability, ox the
ease of pulverizabllity of a coal, the method developed by
lr., Hardgrove of the Babecogk & Wilcox Company hus been
aeceéted as a tenbtative standard by the American Soclety
for Testing Materiais,gj This method, which ha& bLeen des-
eribed by C.E. Baltzer snd H,P, Hudson in Hines Branch
publication Ko, 737-1, was used foxr evaluating the grind-
abllity of the coal from the =0, 3 Sean df the Middlesboro
No, 3 Hiine.

For comparison, three ssmples of wvarying screen 8iz6
were selected for testing, as Tollows:
Mine-run composite;
O %o 1% ineh slack, and
Q¢ %o 1/8 ineh slack.
The results of these bests are shown in Teble IITI,
the indices repregenting the relative pulverizability of the
coal. Increased resisiance 1o grinding is indicated by the

lower values, the standard easily pulverized coal having a

valuse of 100,

1/ wuoted from the above menbioned publication of the Linzs
Branch,

&/ "Pentative ifethod of Test for Grindability of Coal by the
Hardgrove-machine Lietheod”, A.3.T.ll, Designation D 409-35T7,



TABLE LI

SIZE STABILLITY

Screen Analysis Before and
After Drop-Shatter Test,

'Screen‘Sizes &« 3 in,
Before After Afber
Pest & drops 4 drops
% % a
2 -~ 3 in. 100.0 £6.5 41,5
1% - & in, ) 15,3 17.5b
1 - 1% in, 10.7 14.0
3}!‘!4: el l ino 500 758
1/8 - 3/4 in, 4.3 5,8
0 - 1/2 in, 8.2 14,0
Av'ge Size in, 2,500 1,307 1,651
Size Stab'ty % 76,3 66,0
TABLE IIT
GRINDABILITY
Sercen size of Hardgrove
Coal TPesgted Index
Mine Run B9 ,4
0 - 1% in. 58,7
0 -~ 1/8 in, 67.93




6. Crushing Test.

In washing coal or in prepsring spec.al gizes and
size mixtures for the market it is ofben nscessary to erush
lump coal, The relative‘ﬁuantity of the various sizes pro-
duced, using the same crusher and erusher setting, waries from
coal to coal and is dependent to s grest desgree on the friab-
1livy of the coal, However o stenfard f£riability test con-
ducted on any given size or mixture of sizes may not yield
information of a bype that would be sabisfactory in evaluating
the crushing characteristics of a goal., Therefore, & crush-
ing test on several hundred pounds of +4 inch coal was con~
ducted, using a special double-roll coke cubter manufaciured
by G. ilaller & Son Limited in England, The rolls were set
ab 1% in, for these tests with a view to prevering the maximim
guantity of ‘stove! coal (1 to 3 inch) with the minimum amount
5f Tines, The results of this crushing test on a sample of

+4 ineh iiddlesboro Ho, & lline coal asre shown in Table IV,

TABLE IV

CRUSHING TEST 0 PLUS 4 Inch LUiP
(Crusher set at 1% Inch)

Screen Analysis
Before Crushing After Crushing
2 P

in, i1,
in,
in,
in.
in,
in,
in.
in,
in.
in,
in,
in,
in,
in.
in.
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Chemical Properties
The various s¢reen sizes obtained from the
screening tests of the coal from the iliddlesboro
So. 3 Mine, No, 3 Seam, were subjected to cerbain chemical
analyses as follows:

1. The Proximate Analyses, including the sulphur =nd

the calorific valus, which are shown in Table V.

2. The Ultimate Analyses for a selected size mixbure,
which are presented in Table VI,

%, The Fueibility of Ash including the Helbing Range

and the Soffening and Fluld intégyals, which is given in
Table VII, Data on temperature lags are presented because
‘of their besring on the slinkering properties.

4, The Chemical analyses of ssh, which are showa in

Table VIIL,



TABLE V

CHELICAL AINLLYSES OF COAL

PROXIMATE, SULPHUR, AND CALORIFIC VATLUE,
Lois~ . Dry Basis
. _ ture  TER T Vola- | Fixzed | Sul- Calo-
Sereen Sizes (as tile Carbon  phur rifie
rec'd) Hatber ) Value
o % % % % BIU/1b, .
Plus 4 inu é.“'ag'. 24—"#:5 5509 4.'196 009 “““““
2 - 4 in, 4,5 21.5 26,6 42.9 0.7 11010
1-%— had 2 ino 433. 2500 34.‘08 4252 056 “““““
1 - 1F in, 4,5 -21.8 84,9 43,3 0.7 —————
344 - i in, 4,4 2.3 54,6 44,1 0.6  ——=-==
1/2 - 3/4 in, 4.8 22,3 34,1 43,6 06 momeo
1/4 - 1/2 in, 5.5 23.8 33,1 43,1 0.6  ~mmm-
1/8 ~ 1/4 in, 4.6 22.4 35.8 43,8 06  =mmme
H8 -~ 1/8 in, 5.8 24.1 32,8 43,1 0.6  —meme-
Q b #4:8 inp 4@6 2908 5191 3901 098 “““““
Mine Run 5.4 zzoan 54,1 42.7 0.6 10815
Plus 1% in, 5.4 22.0% 35,5 42.5 0.7 10950&
0 - ¥ in. 5.7 23,5 33.9 42,6 0.6 10760
3/4 - 1% in. £,9° 22,9 B4, &8.4 0.6 10850
0 - 1/8 inn 4:0? 2404 32a? 4209 Oo,? 10550
¥ Gorrected according $o analyses of indiviiual sizss,
- TABLE VI
TVLTIMATE ANATLYSIS
bry Basis .
. Carbon Hydrogen Sulphur ¥itro- Oxy-  Ash
Sample i zZen gen ]
% % % A
Mine Run 4.6 0.6 1.4, 8.7 23.2




TABLE VIZ

FUSIBILITY OF ASBH

Initial Soften—  Filuid
. Deform- ing Tewr~  Tempe- HMelting Softening Flow Ash
Screen Sizes ation perature rature Range Inberval I nberval

o, oF, SF, oF, °F, oF, %
Plus M in, 27350 2530 2750 100 140 220 2l 5
2. - Huam, | 260@ 2700 2750 190 100 20 21,5
1% = 2 in, zg 2770 2820 120 70 50 23,0
1 1% in, 2670 2770 2850+ 180+ 100 g0x 21,8
3/@ - 1 in, 2800 PERC: 2850+ B0 50+ + 21,%
1/2 = 3/4 im,. 28504 - + + “* * 22,3
1/@ - 1/2 in, 2850+ + + + -+ + 23,8
1/8 « 1/4 in, 2850+ + + » + + 22,1
#UE - 1£§ in. 28504 + + 4+ + + 24,1
0 - # 2770 2850+ + 80+ g0+ s 20,8
Mine Run | 2780 50+ + 70+ 70+ + 23,8
‘Plus 1% in, 2750 2410 9850+ 1.00¢ g0 10 22,0
¢ = 1z in, 2790 28504 604 60+ & 23,5
3/ = 1% dn, 2710 2810 2350+ 140+ 100 T TN zeoz

o0 - 1,8:‘ in, 28504+ 4 4 + & + olt,

TABLE VIIZ
CHEMICAL ANALYSIS OF ASH
Sample  Si0, Te0 Ca0 Mg Hu0 Haz0 K,0 P0; Ti0x 80 Total
b % f A N A I M A i %
Mine Run 54.0 5, 5 34,0 1.9 1.2 0.% 0.3 1,3 Q% 0.8 0.8 100,73

°8
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LABORATORY WASHING IESTS

Coal washing, éﬁﬁérally speaking, depends on the

. difference in specificfgraviﬁies of the coal and refuse, and
this difference has been used in.the laboratory for many
years through the use of float-and-sink tests to differentiate
between these materisls. By the successive geparatlion of a
coal ét'va$ious g:avities, washabllity curves may be cons-;
tructed which will indicate foﬁ any giﬁeh coal the theoreti—"
cal ash content and yields. of both clean coal and refuse
ohtalnable at any giveﬁ gravity.

The data obbained from bhis test on the 1% inch slack,
1¥ to 4 inch lump and +4 inch lump crushed 0 pass a 4-inch
screen prepared from the run-of-mire coal, are presented in
several tables and have been plotted as ghown in the accompany-
ing curves. The method used for plotbting the curves ls
patterned after that of J.R. Campbell of the Amerieaﬁ
Rheolaveur Corporation to which has been added the 'specific
gravity distridvution’ curvae as suggested by B.M. Bird of the
Battelle Memorisl Institute, The curves represent the
following information: 1

Curve 1, which is fthe cumnlative float and ash per cent
eurvs, represents the variétion of the ash,

Curve 2, represents the variation in ash per cent of the
material with variation in grevity at'whieh the separation
is made.

Curve 3, represents the cumulative sink per cent accord-
ing to the recovery as in Curve 1,

Curve 4, represents the veriation in reeovéry according
to the specific gravity,

Curve O, the * ,10 specific gravity distribution curve,
represents a measure of the comparative difficulty of separ-
.ation according to specific gravity and with respeet to the
point of separation.

Aecording to B.ii, Bird, the degree of difficulsy of
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wet washing a coal as rvepresented by the specific gravity

distribution curve may be summarized in the following table.

+.10 Curve Degree of Difficulty Preparation

Yer cent ’

8 - 7 SiMPle seceecscvsooss ALLMOSH any process; high tonmnage

7 - 10 loderately difficult ZEfficient process; high tonnage

10 - 15 Difficult .sieeves.0. BLficient process; medium tonnage
18 - 20 Very difficult ...... Efficient process; low tonnage

20 ~ 20 Exceedingly difficult Very efficient process; low tonnage

Above 25 Formidable ....s00... Limited o a few excepiionally

efficient processes,

For the ordinary wet washing study of a coal, 10

per cent on The curve is used, and the specific gravibty re-
presenbing this point is selected for the washing of a con~
poslite saﬁple, the clean coal and refuse fractiona of which
are studied for their various properties, When applying the
£loat-and-sink data to a dry cleaning étudy of a coal, 3 per
cent on the specific gravity distribution curve is used. If
a hofizontal line is d}éﬁn ?rom eithe? of these points on
Curve 4 (Specific Gravity elirve)9 the points at which it cuibs
the other lines represents the following:

Curve 1, the average ash per cent of the separated coal,

Curve 2, the actual ash per cent of the heaviest piece of
material left in the coal, and likewise the lightest piece of
material in the refuse,

Curve 3, bthe average ash per cent of the refuse extracted.,

wWhat has been sald above with respect to ash applies
similarly‘to sulphur, However, as the total sulphur of
this cozl is very low, a defailed study of the washing
characteristics with reference to this material is unnecessary.
-Curves showing the reduction of ash which is possible

under varying conditions of washing the different sizes are
presented in Figures I, IT and ILL, All of the data used
in the construction of the curves are presented in the

Tollowing tables:



Table

Table

Table
Table

Table
Table
Tabls

Mable

Table

iX

XL
AL1

AIIL

IV

XV -

X¥I

LVix

?

Tloat and Sink data on 1% inch Slack--ASH

Chemical analysis and ash fusibility on float
and sink portions of 1% ineh Slack,

Float and Sink data on 1% to 4 in, Tump=--4SH

Float and Sink data on +4 inech Crushed
Trnp~—~ASH -

Chemical Analyses of Raw Cogl, Clean Coal, and
Refuse, 1% inch Slack, Washed at 1,60 Speclflc
Gravz%yo

Chemical Analyses of Raw Coal, Clean Coal and
Refuse, 1% to 4 inch Immp Coal, Vashed at 1.60
Speeifie Gravity.

Chemical Analyses of Raw Coal, Clean Coal and
Refuse, +4 inch Crushed Iump, Washed at 1,60
Specific Gravity.

Sereen Sizes and Chemical Analyses of sizes
from-1% ineh Slack,

Float and Sink Data on Various Screened Sizes
Using a Selected Gravity of 1,60,



TABLE %X

FLOAT AND SINK DATA ON 14" SLACK. ASH

Sumulative 4. 10 Specific Gravity
Floaits Sinks Distribution
Specific Gravity we1ghb Ash Welght Agh Weilght Ash Gravity Calculated
% o %_. % % % - Ordlnate
_ o o - i, 35 0,1
Floate 1, Eg 172 ZQT 17.2 5.7 100.0 21.7 m. 69,1
Sinks 10 Hp 6 1L 2 63.8 11,9 82,8 25,1 Ny, 1
3 50 17,7 25,7 81,5 1b.9 36,2 39,1 1 25 16,6
1,60 7.0 %6.8 - 88,5 16,6 8,5  Bl.,9 5.7
11,5 61,1 100.0 21.7 1.5 61,1 1 75 2.5
Curve Ho. b 2 1,2, 1 3 % 5 5
TABLE X

CHEMICAL ANALYSIS AND FUSIBILITY OF ASH ON FLOAT AND SINK PORTIONS OF 14Y SLACK

Specific Gravity

F]oass 1. E
Sinks 1. 0

Vola~ Initial Soite Fluid Melt- Soften- Flow
Ash tlle Fixed Coking .Sulphur Deform~ ening Tempe- ‘ing ing In- Inber-
Hatter Garbon Propertles ‘ ation Point rature Hange terval val
% o %b % . oF oF oF oF of oF
6,0 %9.2 Zgos Poor 0,6 8700 2780 2830 130 80 50
4,9 37.1 o Poor 0.6 2850+ 4 # + + +
26,7 33,0 10.2 Agglomerate 0.6 2850+ 4 + + + &
38,3 27,8 33, 9 Non—Aggl“ate 0.5 2850+ + o+ + = 4
63.0 21,2 158 0.9 2150 2300 2500 3K0 150 200

CT



TABLE XI

FLOAT AFD SIVE DATA ON 1} -~ 4 Inch LUMNPS

ASH , o
Comulat ive . e .10 Bpecific Gra,v1t3r
' _._Floats Sinks Distribution
Specific Gravity Welgh't Ash Weight Ash W ea. ght Ash Gravity Calculated
. b % % b Ordinate
 Floats 1,30 0.9 &1 0,9 &1 100,0 5.5 1,40 849
Sinks 1,30 b 1,40 hi1.9 13,9 42,8 13,8 99.1 25,7 - 1,45 71,2
w140 i 1 50 36,6 26,3 79.4 19,6 572 Es°3 : 1525 23,1
oo, 50 B 60 7.4 30,2 . 86.8 20.5 20.6 .5 1.65 5.3
"oo1.60 13.2 56.8  100,0 25.5  13.2 58.8 1.75 2,8
Gurve No. 3 2 1,24 1 33 5 5
TABLE XII

FLOAT AND SINK DATA OF PLUS 4 Inch LUMPS (QBUSHED)

ASH _
Cumulabive +. 10 Bpecific Gravity
o C s . Floats Sinks Distribution
Specific Gravity Weight Ash- Weight Ash Veight AsE ~Gravity  Calculated
% % % % % . Ordinate
: Floats 1.30 1.9 s;h 1,9 &4  100,0 25,1 1.40 76,6
anﬁs 1. ﬁ 1,40 29.9 15.1 31.8 14,7 98.1 25U 1.45 £2?6 :
0 . 1. 50 hp, & 25,2 7.6 20.7 68,2 29,9 1,55 .3
" 1 K0 # 1.60 17.5 35,6 92,1 23,6 25.4 37.8 1,65 7.9
0 1.60 7.9 42,6 100.0 25.1 7.9 uz2,6 1.75 1.3
Curve Mo, b 2 1,2,4 1 3 5 5

T
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TnBLE LLTT

CHELLCAL ATALYSES, O Rzm 00, CLILN COAL WD REFUSE
0 to 1¥ Inch Slack

Raw Clean Coal  Refuse
Cogl Floats 1,60 Sinks 1.60
I:Jelght 9.!0'!0.00.680.00600!.?“1 10000 8’?04 ‘12u6
Proximate Analysis (dry basis)
ASh looooatoalo-no-ueonooa;cjfb 2505 1?’;5 59.5
Volatile latter covoesvecos % 339 35,8 22,1
leed Carbon ¢ & 380 &8 8d8 00088 ﬂ‘ 45 6 4657 1894
Sulphur CO® S0 %8S G0 e d Do u O 0 On5 046
Calorific Value ... B,T.U, /lb 10760 11730 ——
Fusion Point of Ash ,.,eo,.°P 2850+ 2850+ 2620
Melting Range of 4sh .,..,. F, 60+ * 230
qulng Properties .cecendoo - Foor Poor Hon-Agslomerate
TABLE XLV

3

CHhmIGhL AFLLYSES OF RAYW COaL, ULD-N COAL, AUD REFUSE
1% to 4 anh Lump

Raw Clean Coal Refuse

voal Floats 1,60 Sinks 1,60
Welght ...sieeoeccnaconsonss S 100,0 92.8 7.2
Proximate anslysis (dry basis) .
-"‘:Sh s-o-naaﬁoun?aooaesaoooo {f' 23—09 lsos 5106
Volatile iatter .coccveevoe G BD.& 36,7 25,6
Fixed Carbon sosesocsssvscoe p 45,7 46,8 22,8
Sulphur 4Pe VT A edeaDEESODEDD O T [J 007 005 loo
Calorlfie Value .,, B.T.U,/lb. 109585 11725 ——
Fusion Poinb of «8h .c.0... “F. 2725 2850+ : 2150
Melting Range of 48R c.cve. ¥, 15O + 180 °
Coking Properties ...iicaeeoas Poor FPoor Hon-agglomerate

¥ Calculabed.
TABILE XV

CHEMNICAL AFNALYSES OF RAYW COAL, .CLE-E CQALL, AND RETUSE
Plus 4 Inch Iump {Crushed)

Rawr Clean Coal Refuse
Coal Floats 1.60 Sinks 1.60
Je:l.»‘“h't ouunlnacnlnoaoao.aloeoea ?’U 10000 9108 8.2
Proximate Analysis (6ry basis) .
.ﬂ.sh gqoeenlllnccoatooocapono {/- 2405 1755 4:9.6
Volatile Matbter cocscecoroco % 33.9 36,7 35,2
Flﬁed Garhon aooeanounuoonou ﬁ 4106 4558 15.2
Sulphur ¢ € & & OB H B ST AD D0 ST OO0 RO /9 009 006 lIa
Calorific Value .,. B.T.U./lb, 108590+ 11780 ———
Fusion Point of Ash oa.uaoua°F° 2530 2860+ 2000
Melting Range of ASH c.oones Fo 400 + 80

Coking Properbtles ..seovoosnnoes Poor Poor Non-Agglomerate
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TABLE XVI

SCREEN AWALYSIS ANID SHEMICAYT, SMATLYSIS
(Dry Basis) of 14" Slack

Cum.,
Sereen Sizes Weight weight Ash Sul;hur FoPoho
% % % Jo °F.
3/4 - 1% inch 32.4 32,4 21,6 0,7 2850+
1/8 - 3/4 inch 46,0 78,4 22,9 0.6 2850+
0 =~ 1/8 inech 21,6 100,0 24,4 0.7 2850+
TABLE XVII
FLOAT AHD SIKK DATA O SCREENED SIZES
. USING 4 SELECTED GRAVITY OF 1.60
, {Dry Basis)
. Floats Sinksg
Sereen Sizes _Height Ash F.P,A, Veight Ash. PF.P.4,
4 % °F+ % % °F.
5/4 - 1% inch 89,1 21,3 2850+ 10.9 64,4 2100

1/8 - 3/4 ineh 86,5 16.3 2850+ 13,5 64,3 2660
0 - 1/8 imech 75,5 17.1 82850+ 24,5 50,9 2850
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PERCENTAGE FLOATS - BY WEIGHT

kY ASH
1.4 SPECIFIC GRAVITY

shability Curves for 11" Slack Middlesboro No. 3 Mine.

Cumulative coal-ash rercentage (float)
- Actuwal ash percentage.

- Cumulative slate ash percentage (sink)
- Specific gravity

4.10 specific gravity distribution.
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Curve 1 - Cumulative coal-ash percentage (float)

Curve 2 - Actusl ash percentage.
Curve 5 - +.10 speclific gravity distribution.

Curve 3 - Cumulative slate-ash percentage

Curve 4 - Speciflc gravity

FIG. 11 - Washability Curves for 13" - 4" Lump - Middlesbore No.3 Mine.
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FIG.111 - Washability Curves for Plus b_in. Lump - Middlesboro HNo.3 Mine.

.Curve 1 - Cwmilative coal-ash percentage (float)

Curve 2 - Actual ash percentage
Curve 3 - Cumulative slate-ash percentage

Curve 4 - Specific gravity
Curve 5 - +,10 specific gravity
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COYING PROPERTIES

l, Swelling Index Test

In order to.predict'fﬁé physiﬁal_properties of

by~product coke made Lrom Qﬁy given goal, a laboratory.
test has been developed at the Fuel Research Laborator;eso
This has been outlined dni puulxshea hy the liines. Branch.l/
The test consiste of &etermlnlng the volabile matber and
the percéntage.of swelling of the coke bubton at a temﬁer—-:
atureﬂcf.éobGG. “From these data the fswelling index'-is
célculatéd, and by the aid of m opke eclassification chart
the coal is locabed in a particular,grﬁupb The various
groups are arbiﬁrarilj delimited according te the physical
properties of theléoke made from the coais in these groups,

" The results pbbained by means of this test for the

liddlesboro lo, 3 ming cosl avs shown .in Table XVIII,

2, Caking Index Test

It has been shnwn that those coals whieh are reeog~
nized as fallino Wlﬁhln the best coke- proauCLng ¢lass are
qapable of w1th5tanqlng g higher adnixiture of inerd
paterial and will'yield a carbonized residue éf definite
crushingystfength tﬁan are the more inferior goals. The
ﬁhenoménon has beeﬁﬂﬁhoroughly studied and the methods have
been developed for the debermination of the teaking index'.
thle these tests are of uncertain value for the @urpose of
assesszng a wide range of coals in thely application to the
production of by-product coke, a knowledge of the ‘caking
valve' is important when i% is desired to mix inert carbon-
aceous material of,npn-coking coals, with coking. coals,

*The method aeveiépea by Gray and as medified at the
Fuel Research Laborabories in which 25-gramme mixtures of.
coal and ssnd in varying proporbtions are carbonized in

iillium_crucibles at 950°C, has been adopted as a standard,

L/ "4 Laboratory Test on Goals for Predicting the” Physical

Properties of the Resulitant By-Product Coke", by R.A. Strong,

E.Jd. Burrough and E, Swartzman - Mines Branch publication
Wy RO . ) .



The ratio of the mixture of sand and goal, which on
carbonization will form a sufficiently strong button %o
suppert & welght of 500 grammes, is designed as the |
Poaking index®, The higher the fcaking index' the greater
are the coking properties. The results of this tesd
conducted on the Middlesbore No. 3 Seam coal are shown in

Table XVIII.

TABLE XVIII

PHYSICAL PROPERTIES OF BY-PRODUCT COXKES
AS INDICATED BY A
YSWELLING IWDEXY TRaT

0 = 1% inch Slack
Washed at 1.60 Sp, Gr.

Volatile Mabter at 600 oC, (D.B.) ... % . 28, 1.

Swelling Index .......... Ch e . negatiﬁe
Section--Coke Classification Chazt ...., AITX

Specific Volatile Index ......... e reens 43,6
Sectlon-~foal Classification Chart ..;;q B - Subbituminous

Ash per cent in coal (dry) ..evvv..n.. A . 17.6

REMARKS ..........vevvevnrevnensnee.... This coal does not coke.

CAKING PROPERTIES

Gray Gakineg Index

Hine Run Sample ................ :
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The method dgveloped by Gray is used at the Fuel
Research Laboratories for debtermining the binding or
caking properties of 2 coal. The ‘caking index' determined
by this meihod and described in Section V does not lend
1%8elf Yo exact correlation with the reaction of a ocoal
%o coking, but may, however, have a certain value in
determiniﬁg its sultability for sitoker use, The %test is
being studied in %his connecilon &b the Puel Research
Laboratories but, as yet, no definite correlation has been
egstablished, The result of this teat on the Middlesboro
No. 3 Mine coal indicated & coal that is almost non~coking,

the caking index being 3,
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- SUNMARY and DISCUSSION OF RESULTS

-The “run-or-mine sample of coal from bhe Middlesboro
No. 3 Hine, No. 3 Seam, operated by the Middlesboro Colliex-
ies Ltd, in the Nicola Valley ares, British Columbia, was
collected at the mine by sampling from thelminé cars at the
tipple. In this way approximetely 1,677 pounds of cosl,
reprezentative of the output of the seam at thie mine at
the time of sampling during August 1941, was collected and
shipped to the Fuel Research Labozratories fgr'thg investige-

ation as to the physical and chemical properties,

Physical Properiiss

The resulte of the screening tests on the run-of-
mine coal which were conducted ab the Fuel Ressarch Lebor-
atories (as received) aré shown in Table I, This tabls
containse the peroentaga_of the various screened sizes on
the Tas received! basis, On this basis it will be noted
that 12,9 of the coal was below 1/8 inch in size, 12.5%
was above 4 inch in size, and 20.5% was 2 to 4 inch in sizse,
4he remaining 54%,1% being distriduted between the other
sizes, . The average size of the run~of-mine coal 'as recéived’
‘was 1,80 inch, yielding 59.6% of 13" slack,

The bulk density and apparent. specific gravity of
the varipus'se$eened sizes are given.iﬁ Table I. The
reéﬁlts agree very well with olther coals of eimilar rank
and ash contents, the individual soreen sizes above 1/8€ inch
having uniformly lower bulk density than mixtures of these
sizes,. |

The results of the friability btest on the coal from
the Middlesboro No. 3 Mine are shown in Table II. Omne
single size, prepared from the runrofwmins.coal, was tosted
according to ithe mebhod described in publication No, 762

of the Mines Branch, In addition o the standard 2-drop
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test, the table conbains ths resulis of a U-drop test on
$he sample, This latter prooedurs is preferred for mixed
slzes because of the cushioning effech of the fines, bus

was included in this cass to indlcate the effect of more
prolonged handling. Ib.is noteworthy that the size tested,
nanely, 2 %o 3 inch, was rather friable, the size stability
being 76.3F after two drops.

) .The grindability indices for three sizes of mixed
coal prepared from the rum-of-mine coal are given in Table IIT,
These indices are reported on the basis of the-Hardgroveﬂ
machine method which has been described in Mines Branch pub-
lication No. 737-L. Although the finer sizes apoear to be
comparatively more smenabls to grinding than the coarser
material, the results as a whole indicate a caai—thaﬁ would
be rather difficult to grind in comparison, to the general
run of coal used for powdered fuel firing.. This conforms
with the results obtained in most other low rank coals,

The results of the crushingftest'conducted on the
+4 inch lumps are shown in Table IV. This dest indicates
that, when the coke cutter was set at 1+ inch, the coal was
reduced in size to 31.6% of that of the uncrushed lumps,
that is, from an average particlé size of 6,020 inches Ho
an average particle size of 1,902 inchesg, This cruéhing
resulted in the production of 62,4%% of 1 to 3uinch istove’
ccél {this size i8 approximately'9qmpaxab1é-to_the_standard
Anthracite Institute size for. 'stove’coal), 13,1%-of 1/2
$0 1 inch ‘*stokér’ coal, and 13.5% of 3 to 5 inch Tegg®
coal, All these commercial sizes were produced with a

resulitant formation of 11.0% of O %o 1/2 inch slack,

Chemioal P&operties

The proximate and uliimate analyses of the various'

screen sizes are shown in Tables V and VI respectively.:



It will be moted, referring to Table V, that the various
sizes are uniformly high in ash,'With the fines passing é
1/8 inch soreen, indicating a slight increase 4in ash con-
tent with a deorease in siza; The coal lumps restained on
a 4% mesh soreen are more or less uniform, verying in ash
from 21.3% to 2U.5%, whereas the dust {0-U& mesh) has an
ash ooﬁtént of 29,3%, The compoeltes mary .in ash content
according to the properiies of the sizes included, the run-
of-mine jielding 2%,2% ash, the #1%,inch lump 22,0% ash,
and $he O to 1% inch slack 23,5/ ash,; The sulphur content
of this coal, is very low and ﬁnifozm_fox all the sizes
examinad,_an@_henée_will occur mainly in the oxganic foxm,
Visual examination of the coal indlcabed thaﬁlthere was no
or Very 1ittlé pyrite present, The moisture content for
all the szaes was uniform on the fas received'! basis, with
an average of 5.4% for $he mine~run coal, .
| The volatile matter of the coal 18 high in guantity
and based on the Speocific VYolatile Indezi/ method of class~
ification this coal has an iﬁdex of approximately 14
which places it in the subbituminous class of ceals., Accord-
ing to the A.5,T.M, classification Designation D 388-38T,
where rank is based on the fized carbon and calorific yalue
calcuiaxed t0 the wineral-matbter-free basisg, this coal is
classed as a high wvolatile B bltuminous oopal. |

Table VI gives the ultimate ahalyses of the mine-run
composite., The ceal is a medium carbon and high oxygen
mabterial., ‘

Table VII shows.the results of the ash fusion

determinations for"various sizes of the coal, wheieés

1/ %"Classification of Coal U81ng Specific Volatile Index"
by R.A, Strong, E,J. Burrough and E, Swartzman - ¥ines
Branch publicatlon Ko, 752-2.
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Table VIII gives the chemical analysis of the ash of a
ﬁinewrun_composiﬁe of gizes, It will be noved that the
softening tewmperature of the ashes for the véripus sizes

ig ﬁnirormly high ranging from 2536 of, o 2850+ 6FL

The fusibility ‘of the ash does mot vary with the ash com-
Tent of The coal. ¥xamination of the float-and-sink date.
indicates that fhe mineral mabter of the very high ssh
material is of such a naiure in the 0 = 13® slack sizes

a8 0 have a relatively high softening temperature, ﬁﬁieh
when mized with the lower ash fractions seems o have very .
1ittle or mo effect in lowering the ash fusion temperatures,
However, in the cases of the lumps retained on & 11 inch |
screen the high ash fractions have a low sofiening temp-

- grature which appears to affect ﬁﬁe sdfﬁening_%emperaﬁure

as & whole by lowering it.

Laboratory Washing Tests.

The washing tests on the coal from the Middlesboro
Wo. 3 Mine, No. 3 Seam, were conducted in the sbandard
manner on samples of 14 inch slack, 1% to 4 inch lump, and
orushed +4 inch lump, prepared from the run-of-mine coal,
The resulls are given in a series of tables and curves
ghown in Seotlon IV, Referring to Tables IX and X, it will
be noted that the 1} inch slack has o medium o high
i nherent ash content of 5.7%, as indicated by the fraction
floating at a specific gravity of 1.30. A% this gravity
17.2% of the coal is ;eqoveied. Washing this coal at a
specific gravity of ;,60, which according o the +.10
specific gravity‘distributicn curve represents simple wet
washing, would result in the production of approxzimetely
87.4% clean coal having 17.5% ash; these data are shown in
Table XIII, The washing daka for the 1} to U inch lump

and orushed +U4 inch lump are shown in Tables XI and.XII



reapechiively. The results of the tests on theese sizes are
somewhat similar %o that obtained with the 1} inoh slack,
The innerent ash 1s high in amount, the 1% %o B inech 1um§
showing Sol%fégh in 0,9 of the coal recovered at a spec-
ific gravity of 1,30, whereas the +J} inch crushed lump
indicaied 8,4 ash in 1.9% of the boal.floating at the same
gxavity; washing the 1% to 4 inch lump at = ae;ected
gravity.of 1,60 would result in the recovery of about 92,8%
clean coal containing 16.5% ash (see Tabie XIV), whils wash-
ing the orushed +4 inch lump in & similar menher would yield
sbout 91.8% clean coal containing about 17.5% ash

{see Table XV}. It is thus conoluded that the sample of
HNo.3 seam coal, as obtained at the Middlesboro mine, is not
very awmenable to cleaning by either web or dry pro&esses,

It should be noted that orushing the +4 inch lump did nob
materially aid in improving the washimg characteristics of

this size.

Coking Exanerties

The phenomenon of coking, whereby a coal becones
plastic and then fuses to 2 solid mass, is considered %o be
& combiﬁatian of Hwo reacfions, one resﬁlting in the swell-
ing of the plastic mass, and the other being responsible
for the uwltimate pinding or lcaking’. Various methods have
bean intrognced for the debtermination of %hese two propertics
with a visgw o predicting the reaction of a goal in by
product ovene. - A mebhod developed at the Fuel Research
Laboratories for determiniﬁg the swelling propertiss has been
presented in dedall ;n'ﬁines Branch publicacion ¥o. ?3?»2,
The ecalculsited valus “swélliﬂg index' is a ceomperabive msas—
ure of the swelling properiies, and the higher'the index the
greater the swelling. This index is uged in combination
wliih & gﬁecific coke clessification ghﬁrt to locabe %he coal

in a group, the physiocal properties of the voke made from
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Boals. falling in @his group being kncwn,‘ ?he'resﬁlts cflﬁhisr
’»test as apulied tc the wahhad 1 1nch Blabkxcdal f&om thea
1ddlesbovo No, 3 mine, 1ndicated thaﬁ the coal was nonw
aoking, i 5Q. far As‘use in »tandard byunroduct ovnns

is concerned,
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PLRT X

THE OCCURRENCE, MINING, PREPARATION AND DISTRIBUTION

OF COALS FROM VANCOUVER ISLAND AND MATILARD

OF BRITISH COTUMDBIA

1.
Introduction

The following report is a rscord of the informodion obitained
in the field during the months of July =nd Augusté, 1941 when cosl
gamplee were collected from wvarious operaiting properties and
distributing cenires in the province of British Columbia.

The purpoas of tha work in collsciing The samples and
obtaining information with respect to mining, vreparation and
distribution was to complete the current programme of the Physieal
and Chemical Survey of Canadian coels us mined, and %o continue the
Survey of the commercizl cosls as prepared st the mines and as
delivered o various Capadian centres of dlstribution. ‘The areas
visited in British Columbia included distriete producing
subbltumineus as well as bituminous cosls on Vdncouver Island, and in
the Princeton, Nicola and Crowsnsst areas of the mainiznd. The study
of the commercial coals on the Cansdlan market is of partlicular
slgnificance at thia $ime in view of the Tact that the Fuel Resesrech
Laboratories is heing consulied coutinuwounsly with respeet fo the
selectlon of Tuels and wlth respect %o problems arlsing Trom the use
of fuels by the wvarious government depariments,

Insefar as the collection of cosl ssmples on Vancouver Island
and in the Princeton and MNicols areas is concerned the wholshearted
cooperasvion of the British Columbis Department of Mines was obiained,
and Dr. J.F. Waelker, Deputy Minlister of that Deparitment erramged for
the shipment of the Island samples to Utlawn. Arrangemants ware also
made by the Fuel Rasssrch Laboratoriss with. the Canadian Paeifile
Rejiwuy Company for the fres ghiprment of the c¢oal samples from the
B.C. mainland to Qttawa. This facilituted the collsction of
sufficiently largs quantities of coal For a thorough phyeical and
chemical atudy.

. 'The suthor spent aboudb four and a half wesks in the provinee of

British {clumbia, 'visiting ssven mining operations and colliecting
seven different samples representing the run~of-mins product Trom ths
mines. Ninety-seven commercial samples of ths various sizes
prepared were eol.ected at esach of the mines as well as at the Citien
of Vancouver, YNorith Vangouver and New Westmingter. Of thess 55 wers
collectod at the nines and 42 et the distribution points mentionsd
above. These latter samples ineluded eightesn{l8) Alberits coals and
one sample of American briquettes.

The miping vroperties and distridbution centres visited and the
samples taken sre as follows:-

L. TVuncouver Island.

1. Canadian Collieries {Dumsmuir} Lid. ~ B P.& C. sﬁrvay mine
run samples and 25 commerciel samplss.
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B. British Columbis iainland
1. Cities of Vancouver, North Vancouver and New Westminaster.
Forty-two commercial samples, 18 of which were from Alberisa
mines and one from Unlted States.

2, Middlésboro Collieries Lid., Merritt, B.Co « 2 P.& C. survey
ming-run samples and 5 commercizl samples.

3o . Granby Congol, Minhing, Smeliing & Power Co. Lid. -
¢ commercial samples.

4. Princeton-Tularesn Coal Co. Lid. ~ 5 commercial samples.

B, Crows'Mest Pass Coal Co, Lid. -~ & commercial samples from
Coal Creek mine and 12 cormercial samples from the Wichel mine.,

£e

Geclogical Description of the Vancouver Islang,
Princeton ond Nicela Coal Areas.

4o Vancouver Island

According to a repori on the "Coal Resources of Southern Van-
couver Island” by J.D. Memeenzie, issued in June 1923 at Ottawa by the
Genloglical Survey of the Deportuent of Mines, the coal bearing ztrata
of Vancouver Island are %hose of the Nanaimo series of Upper Gretaceous
age, and consist of an accumilation of conglomerates, sandstones and
shales with sowe c¢osl. "There are four main arens on Vancouver Island
in which the series occurs. These are the Comox area, extending from
Campbell lake %o Mazmogse hay:; the Nanoimo area, in the vicinity of the
city of Hanaimo, extending from lNanooge bay 4o Ladysmith and including
the Gul? jslands; the Cowichan area, uvnderliying the Cowichan valley;
and the Alberni area, in the middle of the island. Coal of workable
thickness has been Tound in parts of the Comox and Nenaimo area, bui
16 workable seams ure known in either the Cowlchun or the Alberni areas®.

In the Nansimo mrea the cozl cceurs mainly in the lower pard of
the series in three seams, the Wellington, the Newcastle and ths Dovglas.
The lowsst ssam, the Wellingion, rests on the East Hellington sanistone
and 1s about 700 feet above +the base of the Hansimo series. The New-
castle seam overlies ithe Wellington sean by about 800 bo 1000 feet,
The Douglas seam is from 25 to 100 feet above tho Newcustle seam., The
aspociated measures are moderntely disturbed nnd have & general monoclinal
structure with a low dip to +he northeast. There are a Tew largs open
Tolds and wany smaller ones. e

the three seamé vary greatly in thickness and quallity. In places
o variation as great as from 2 or & feet of dirdty, slickensaided evoal %0
30 feet of clean coal, QQeCUrs wiﬁhln a leteral distance of 100 fest.

The most consplcucus fenture of the Wellington seam vwhich oukerops
along the western border of the field is its variability in thickness
caused chiefly by minor faults, folds or bends, usuelly in the roof,
while the Tloor is falirly regnlar and even, The thickness of the seanm
varies, where mined, from pracitically nothing %o 30 feet and has an

average thickness of from 4 to 7 Tesat. The quality of $he seam varies
greatly from a rather clean, bright not greatly frectured rmierial
containing soime culeise und pyrite to & dirty duvll, slickenslded product
containing carbonacecus shale, bone, pyrite, camlelts and bands of rock.
At the thin plucesz or “pinches” the coal i1s Airty and slickensided, whils
Jin the thick places 1% is ¢lean and broken by only a few lrregulsr

Joints. Coal from this seam is being mined by several smsll independent
opsrators near the 018 Extenslon, and the old No. 8 Wellington mine is
being recpened by the Canmadian GCollieries (D)} Lud.
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The Newcastle coal seam exiends from the neorithern part of
Newenstle Island 4o scuth of Nanalmo river with a general H.20% W.
trend. The averaze thickness of the seam where mined was from
30 to 40 inchies wlih extremes of 20 inches and 6 or 8 Teet. It was
thinner but much more regular than either the Wellington or Douglas
seams. The floor of the seam waz usually a dark greon shaly sand-
stone whereas the roof varied from shaly roek to sandstone, grit and

conglomerate. The seam 1s not worked at present bul was mined by
the Western Fuel Company, opsrations ceasing sorte years ago because
of the inferior mature of the product.

The Douglas cownl senns, referred to as the upper seam, extends
fron northern Meweastle Island o south of Nanaimo river, perhaps as
fer as Ladysmith. The seam, varying from O 4o 30 fesi, averages

about D feet in thickness and was worked from the HNo.l mine a%
Nanaimo and extends in dspih below Newecastls Island. At present it
is belng worked through No. 10 mine. The floor and roof of the
Douglas seam very from grit or fine conglomerate to sandy shale, and
the “pinches" and'swells" are caused chiefly by irregularitles in the
fivor. At the "pinches" the coal is dirty and at the "swells”
fairly clean and compach. There are no regular or persistent pari-
ings, but there are, in wplaces, thick partings of coaly shale.

The Douglss coal is fairly brillinnt, herd and massive, being broksn
by irregular joints producing irregularly shaped pleces.

In the Comox Area mining at present la confined to the Cumber-
land distried, centering arcund the clby of Cuwberlend. This erea,
of which about 25 square miles are coal bearing, has heen producing
coal for nesrly £3 years, and at present there are wwo minss working,
Comox Mo. B and Comox lo. 8.  In this field the ¢oal ia fourd in
saveral sesms thaft cccur in a sandstone FYormation, the Comox.

This formaition, which is anslagous to the Protectlon formitlon of the
Nanaimo arse, below which are found the -three sesams of this latter
area, rests directly on the pre-Upper Cretageous volcanic rocks.
Becruse of $his the coal-besring horizons of the Nanaimo Area sre nodh
represented in the Comox Area. 0f the four seamg known, only thraes
have heen mined. The seams are numbered in destéending order fron
1 %o 4. Mo, 3 seam was never mined, although it is persistent
throughout the fleld, because 1% only runs from 1 - 15 inches in
thickness. The wWorksble ceoal seams in the Comox Arey sre more reg-
ulur’ then those of the MNanwime Area, and to & lesser degraoe, show ihe
“pinching” and “swelling® so cheracteristic of the Nanaimo coal seanms.
They are on the thin slde varying from 3 - 4 feet in thickness.

Neither the Cowichan ner the Alberni area are consiﬁered as
possidble sources of commereinl coal.

B. Princaton Coal Arven

The Princeton districh lies in a part of what has dbeen eallsd the
great Interior plateau of British Columbia, and the town of ¥Yrinceton
which 1s practically in the cenlrs of the field is sltuated ai the

Junetion of the Similkamesan and Tulumsen rivers. The principal rocks
of %he Tertisry conl basin afe £lat lying sediments of 0ligoceno age,
resting on a basensnt of tilted Palaeozolc rocks. They inecluds

sandstones, clays, shales, conglomerate, and coal seamg, ond cover an
area of nearly fifty squuare miles, the basin beling fourtsen miles long -
with a variable width of from three %o Tive and a half miles,

acoording o br. G, Camsell’éléeport on the area "it would appear
thet mest, though not all, of the workable seams are within 300 feet of
the surface. Drill holes in the area hove indloated that the fthickssd
seams are in the vicinity of the town of Irinceton where a bed over
eightean fest in thickness was struck at a depth of 49 feet helow tha
surfacs”,

{1) ¥Coal Fields of British Columbia®™ - compiled by 1.B. Dowiingo
Canadisn Ceclogical Survey Memorandum 69 - 1815,
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1t is apparsnt from subsequent data obtalned through mining that
this seam varles to 2 great dssres in thickness, ons of the mines
at presenti operating on a seam aboub 6-1/2 feet thick.

Two companies are at pressnt operating in the Princeton Area.
The Granby Consolidated Mining, Smeliting & Power Co. Litd. have two
mines about 6 miles west of Princeton, and the Princeton Tulamsen
Coal Co. Ltd. opevates one mine aboub 1 mile west of Frincston.

C. Nicola Coal Ares

According to camsell(l%his "distriet lies in ths Interior
Plateau region into which the Nicola river has cut one of thoze
deep, wide valleys, characteristic of the region”. The town of
Merri$%, the centre of coal mining operations, is situated in the
Nlecola valley at the junction of the Coidwater and Nieola rivers.

This Tertviary cosl basin consists of Oligocene rocks includ-
ing sandsitone, conglomerate, shale and coal, dipping at angles
varying from 1O to 40 degrees. 'Mie basin covers an area of about
40 square miles &1l of which, however, does not appear %o be under-
lald by coal. A block of the Oligocene rocks is pressrved 3o the
west of Coldwater river near the Nieola in which mininz has been
carried on for some years., Here a series of four seams dipping
tovards the basin ars found. These have been numbered in ascend-
ing order from 1 %o 4, and vary from 3 feet $0 aboul 18 fest in
thickness., 1In"some places $the straia have been folded into antl-
elines,and in others faulted and considerably displaced.

Lt present one company, the ijiddlesboro Collierles Ltd., is
operating two mizes in the avea, '

3.

Deserivtlon of The Coal Mines.

The following i3 a descripilon of each of the mining operations
visited on Vancouver Island and in the Princeton and Nidola arsas,
with specisl ettention belng given to the preparation planis.

A. VANCOUVER ISLAND

Nanalmo Arsa
1. Canadian Gollisries {Dunsmuir) Ltd.

MAng ——ceme—e— e No. 10, South Wellingbon
508N smcaeh i ——— Douglas
Location ----e-wewmm—w— Cranberry district, about 7 miles south of the

City of Nonaimo, Vancouver Island.
Mine Officials ~--~~w~ H. Baird, General Superintendent.
Williaw Frew, Manager. :
Output ~~vmmmm e = About% 1100 tons per 24 hours. Before closing
down of the Northfield mine om July 12/41
output was approximately 900 tons per day.

Details of Mine and Seams

Beglnning as & prospect in llay, 1937, it joined the producing
List of minez In August 1938, and now ranks as the chief producer in
the Nanalmo area, operating 261 days during 1940 with a Hoial



preoduction of 183,162 tons. It cperates on the Douglds seam
sometlnss referred to as the Uppsr seam, in the Nanaimo area, The
seam varies considerably in thlckness, the average being & ~ 7 feekb.

The mine is entered by & slops yunning souvtheast, which in
July 1941 was about 7100 fest long. Coming offthis main slope are
three dizgonal slopes running In a southeasterly direction Trom whlEh
several levels and headings have bsen driven. The seam is worked
by the pillar and s%ell method, and aXl the hanlage to the main slope
is effected by meaus of compressed a%r. From hers the cavs of cosl
are brought to the surface by means of an elactric hoist. . '

The mine is dry, dusty and gassy, and during 1940 196,0001bs.
of rock dust was used in treating 30,000 feat oflgpadwayso

The Tipple or Bankhend.

The tipple is situmted about 1/2 mile nortvh of the mine
entrancs, the mine cars with a capaelty of about 27¢wt. of coal belng
brought in trips of 6-t0 12 %o the tipple by means of & smrll loco-
motive, The coal is dumped, at ground level, by mesnas of an end
dump tippler into & foed hopper from where it is cerried by means of
an inclined sereper convaeyor, abouis 35 feet in length, to the top of
the preparation house.  Here the cosl drops onto a double decked
reciprocating shaker sereen, the top deck belng fitted with 2-1/2 in.
round hole screens and the bottom deck with 1-1/2 in. round hole

. BeYreens, The screening surface ig 47%. wide =nd 18 £t. long,

Normally the coal ls separaited on the 2-1/2 inch screen. The
4$2-1/2 in. lump known as “steam lump" poes over a stesl beli conveyor
pleking table; with ons man pleking, and then dirset to open cars for
shipment or for delivery o the Nanaimo docks. The 0 ~ 2-1/2 in,
glack pusses to ppen curs which are delivered %o the washery at
Nanaino. When coal 1s being preopered for the omployees all the lump
retained on the 1-1/2 in. screen, referred to above, is supplied o
.them at §3.00 per ton. '

According to sgtimates made at the minaronly about 12% of the
total coal passing through the tipple is +2-1/2 in. lump.

The Manaimo washery hes been deseribed in R.I.C.L.115,
(Mareh 1939), and accordingly the washed slzes preparsd for commercial
shipment from the 0 = 2.1/2 in. slack are as follows:

Lo Noodl Nut —em——mmee i-1/2 - 2-1/2 in, rd. hole screen.

Be NO.2 Nub —mmemem== 78 -~ 1-1/2 in, rd. hole screen.

3. Pea gure—mm——mme—= 3/1¢ Tyrod « 7/8 in. rd. Hole seresn.
4, Vashed Smalls ~-me- Q - 3/16 ia, Tyrod.

In addition %o the above, rewashed 0O - 3/16 in. middlings is
used as boller coal at the plani. A flow sheet of the washery is
shown in Figure 1. ‘

It should be noted that since the lazt visit of an offieisl of
the Fuel Research Laboratories to the washery in 1959, no great
changes have been made in the plant, with fhe exeeption that the
gcreen openings Tor the pea and Mo.2 nut have <heen alightly altersd.
Iy should alse be notsd that a Jefferey single. roll crusher is avall-
able for crushing +2~1/2 in., lump for the preperation of =Aditional
quantities of the nut and pea sizes when reguired. .
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The production by grades of o
Fimeal vesr ending June 30¢h, 1941,

oul from No, 10 mine for ihe
is shown in Table I, below.

Table I

Production by Grade of No, 10 Iine {Dduglas Seam) Coal.

Fiseal Yesr Fnding June $0th, 1941.

Tons % of Total -
Steam JAMp ~eawroce—mee—c———— 25,445 138,23
NOal Nut “““““““““““““““““““““ 8;19? 4‘-1.’1326
Ho2 Nt wovmommmemcecc— e aon—— 9,896 5.4
Pea ““““““““““““““““““““““““““ 413 ?10 213 68
Taghed Smalls r~eooecceec——e—— 54,040 28.09
Boller Smalls - mercececcceae——— 9,367 4,87
Total Commercigl s—wmm=cem—m—e- 148,605 7787
Loss in Washery  ~wwrmomeecaccacm—-— 4%5.718 BE.73
Tipple Cuipul ewm—meconcm—n——— 192,373 100,00

Te indlcatse the degrea'of viashing effected at% this plant the

data in Table II ars presenied.

Thi=s shows the ash content om the

gs recelved basis, of the rew 0 - 2-1/2 in. slack separated on the
-3/186 in. Tyrod as well as the average ash content of three of the

sizes prapared.

This €ata waa obitalned at the Nannimo washery.

Table IT

Ash Contenta of Raw & VWashed Coal

from No. 10 [Mine {Dongles Senm).

Raw Coal Washed Coal
% Lsh % Ash
No, 1 Nug } { B © 9,8
No. 2 Mut ) 3/16 to £-1/8%.ie- { 20,7 —
Pea } - 13.0
Washed Smalls- O - 3/16“ e e 28.6 l6.2

It should be meniloned that ©

-

he Manaimo washery in addition to

the No. 10 cosl handles the coal from several smell independent

operators, mining in the Wellington seam.

2.

Independent Operators Supplying Coal 4o the Cansdian

Collieriss (Dunsmuir) Ltd.

MANE mrmeerecme e me== {a) No.3 ~ Operated by R.H. Chambers
{b} Hamilton Mine '
BAIM == i o Welllington
Locatlion —o—mmmmarmcnaea - These mines are lecated in the EBxtenslior
' district and are operated in & small
portion of the Wellingion seam.
Outpul memmcer cmmcao During July 1941, Chanbers mine wus produc-

ing ahout 46 long tons per day (expscted
to ineresse to 60), and Hamilton wns
mining about 16 tons per day (may in-
crense to 48 Yons).

These mines are working on a sublease Trom the GCanadian
Collieries (Dunsmuir)} Ltd. on igolsted left over sections of the

Wellington seam.

The 1ife of these mines is thus relatively shori
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gven with such & =smzsll output as lndlicated above. It is sxpecied:
%het% the Chambers mine may have sufficlent cosl for 2 years
cperation, but the life of the Hamilton mine is unknown.

The coal is all handpick mined and delivered from the mines
by Diesel $rucks in 1220 %on lomds to a small tipple, known as ths
Beban tipple, and operated by tho Canadisn Collieries (Dunsmuir) Lid.
a short distsnce from the Nanaimo washery. The mine run coal is
dumped into =2 large hopper from vhich it 1s fed directly onto =
single decked shaking screen, 4 ft. wide end about 10 f%. long,
equipped with #-1/2 in. rd. hole screen. The O %0 2-1/2 in. screen-
ings drop t0 esrs for delivery %o the Nansimo washery, whereas the
+2-1/2 in. lump is handplckeﬁ begfore dropping to cars for dellivery
0 the shipping pler. .

On the aversge the mine-run coal yizlds 16 tons of lump for
55 tons of run~of-mine.

3. Cspadian Collierics iDunamuir} Lid.

Ming =-wem—m=mmmmmeamnee- o, 8 Wellington (Timberlands)
Seam ~-—--~~ e ———— Wellingibon.
Locution ~——cesce—cvane=n Renge 1, Ssctlon 1, Cranberry distrlet;

and in close proximity to McKay's laks
and Nuneimo river.

Detells of HMine and Seams

This mine is one of the old group of the Extension colliery
end has been closed down since Getober 1928 dus to trade depression.
Before 1t was closed down all the work wes concentrated on No. 2
slopa, and apparently this is the slope through whHich the mine is
belng reopened, work having started during the latier pavrt of
Junse, 1941,

The Wellington seam which vwnderlies this arsa was accident-
ally discovered in 1895, The sesm averages about o feet in thick-
neags and is in ftwo benches, the top bsnch averaging 15 inches of
coal, then about 6 to 8 inches of dirt; the bottom bench is good
hard coal. 48 the mine ia favoured wlth good roof conditions 1%
gtood up Talrly well during the idle period.

Viheh ready Tor operatlon the coal will be machine mined by
jongwall method., After being brought to the surface it will be
loaded into trucke and tsken direct to ths MNanaimo washery. Only
a very slmple 4ipple will be counstructed to roughly separate-the
Jump from the slack.

Lz the seam in this minse iz locatsd in a2 small basin betwesn
o ridges, 1% 1s anticipated that the ming will have a life of
only from 1-1/2 %o 2-1/2 years.

The sample of cozl for the Physical and Chemical Survey was
obtained on the lst right level at a point sbout 200 feet in from
the main slope where some coal had already been removed for use
around the mine. The cosl was handplck mined.

Northfield Mine - This minme which was situated four miles
north of Nanaimo and yielded cosl Trom the Wellington seam vwss
abandoned during the early part of July 1941. The mine hed only
been reopened a few years ago with company officials antiecipating a
fairly long operatlion. However, due to faulity records and mise-
calewlatlions, when work progressed it was found that the coal that
should have been left as pillars had been mined out, and for the
rest, the seam was thin and split into thres thin benches which soon
became unworkable. '




Comox Avrea
1. Conadien Collieries (Dunsmulr)Lid.

WMng seeeeomme e Comox No. B

Seam ~~ecsomeessscemcen—— No. 2 .

loeation cescomemecm———— About 1-1/4 miles N.ol. of Cumbsyrland in
the Comox district.

{{fine O0fficials ~~ewwwn- - H. Baird, Gen. Superintendent. No mlne

menager hed ns yet been appointed since the
roesignation of R.B. Bonar who is pow =
mine inspector. ’

Output " cemmmmere————— About 1000 tons per £ shilft day is the
capacity of the mine, but the average oui-
put has been aboud B00 tons per 2 shlft day.

Details of Mine and Seam:

During the longlife of this mine three of the four available
geams have been worked; the NHo. 3 scam being unworkable as it varies
from only 1 %o 15 inches in thickness, The No., 4 seam was worked
until 1910, and the No. 1 seasn was exhausted in 1831, Thus all
operation since that $ims hes been conducted in No, 2 scam. This
sesm bes an averags helght of about B-1/2 fect and containg irresuiar
bands of bone and shale varying from 2 %o 30 lnches in thickness.

The mine is entered by a shaft 260 fest in depth, whiech is the
lavel of No. 1 seanm. All the workinge lle to the dip of the shafd
and are accesslible by four slopes which are driven from the level of
the No. 1 seam. Where tha rock tunnels meet No, £ seam there is
about 380 fest of cover, The maln slope in No. 2 seam had, by
July 1941, been driven s distance of 8500 feat N 70 E to the face of
the coal (about 1000 feet of coverj. Diagonel slopes, on the dip,
are siruck off o the sast and west. In July 1941 vork was
conducted on No. 4 West Diagonal and on the maln slope. On No, 4
west there was one double wall, 600 feet long, and one single wall,
about 300 feet long. On the main slope there was one double wall,
550 feet long, and %wo single walls each 300 feet long. Ag indi-
cated then, all ol the ouipnt iz produced from long=-wall Taces, and
their accompanylng development places,

All cutting is done in the rock-bands,slther in the

cenire of the seam or underneath, by means of Anderson-Boyeg-
coal-cubiing wachines which mine the goal 10 a depth of & feeb.
The long-wall faces gre sguipped with Meco-iype compressad air opsrated
pan-conveyors which carry the coal. Trom the Tace to loading points-on
the levels. In addition %0 the pan-conveyors, two 20 inch gate-end
belt-conveyors are used Yo carry the coal from the pan-convayors to
mine caxrs {1800 1b. capmeity) in loamding roads whers woof brushing is
dona, .

Horse snd compressed air haulage is used on the lsvels, and en
electric hoist heuls the trips up the mein slope %o the rock tumnel,
‘From here the cars are brought by means of z batbery type locomotive
te the bottom of the shaflt, vhere a belanced cage elevater is smployed
in bringing the cars of coal %o the surfaca.

Dus to the gassy naturse of the nmine the closest attention iz ad
all. %imes reguired in meintalning efflcient ventilation; two Birocco
exhasust {ans passing 208,000 cu.f4t. of zir per min. being smploysd.

The mine is guite dusty, and to combat the dust hazard rock~dust
Ls regularly applied %o the roasdway and face-lines. In addition the
coal coming off the convayors at the bottom of walls is epraved with
water and all main slope trips are sprayed with water as they leave
' the different partings.



The Tipple oz Bankhead.

In the %ipple, %he cars of conl, after being welghed ave
dumped by & rotary dump onic a double-decksd shaker sereen which is
about 485 feet long and 46" wide, The top deck 13 fitted with a
6 in. 1ip screen and a screen With 6x10 in, stagzored openings.

The lower deck is esgulpped with 3 in. round hole screens. The
pius € in, lump is bandpicked on a steel conveyor Uype plceking
table and loaded inte cars immediately helow for shipment.

The 3 - 6 in. lump is also handpicksd and loaded to cars for ship-
men%. The 0 - 3in. slack or scrgenings ars loaded into cars for
delivery o the washery at Union Bay (18 miles from the mine).

A single-roll crushexr is available for prepsring addltional
0 - 3 in. screenings from the big lump, when additional quantities
of amall sizes are required.

Thus the sizes preparsed at the mine are as follows:-

A. Commercial Cosls.

1. Blg Lump s-m—wmoommmaaa—n +6 ine
2. Cobble or 6 in. Lump --- 3 in. rd.~ & in,
B. - Raw Screenings —-—-w—rercmocwmaw 0=3 in. rd. hols.

2. Canadisn Collieries (Dunsmuir) Litd,

Ming weeema e vnnmm e m Conmox Yo.8
S8BME ~~eemmrmm———————— No.2 & No.4
Location mmwmomrmmec— e ——— About 3 nilesg W W of GQuumberlend in the

Comox distriet, in the vielnity of the
Lake Trail road, 2 miles eest of the
mine camp at Bevan,.

line Officials ~-mrececna H, Baird, General Superintendent.
) J.he Guinn, Manager. .
Outpul wem—mc—m e ——————— About 900 tons per 2 shift day, bui may

be increassed to spproximately 1100 ions,

Details of Mine and Seams ‘

The mine at one time operated on both No. 2 and N6, 4 seanms,
but since 1914 production has been entiraly confined %o No. 2 sesnm.
Recent developments have indleated theé pessibllity of mining
Mo, 4 seam in the not distant Tuture. In anticipetion of this
and to comply with a reguest. from Dr. J.F. Wnlker, B.C. Deputy Minla-
ter of lMines, for_a sultable samples of coml from the seam, levels
have been struck®iiat sbout 500 £t. north and south of the shaft and
preparations are helng made to start cperation by the lonzwall msthod
sometime late this year. The No. 2 seam averages about 40 inches
in thickness, and condains a long baad in the middle varying from
2 = 8 inches in thickness and averaging sbout 6 inches.

Tae seams in this mine are reachaed by uwwe shafts each about
1000 feet in depth, the No, 2 seam being encountered at = depth of
700 feet.

# The B.C. Dept, of Mines has employed a firm of American Consulting
Enginesrs %0 study and report on the fesaabillity of a steel industry
for B.CG, IT this develops & low.sulphur coking coal will ba re-
guired for the preparation of suitable coke., The No.4 seam fomox
ccoal in the pust was lower in sulphur than the other seams, and
agcounta for the Interes{ shown in thls coal at present.



In this seam the main (south level) goes in a dlsitance of 3000 feet.
No. } Incline comes off 500 feet from the shaft In a southeast direce
tion and goes in a distancs of 2100 Peet. No. 1 dip breaks off

600 feet from the shaft and goem in 600 feset ia a northeaat direciion,

Mining ieg ull sdvance longwall, with one double unit {600 feet
long) and six single units {each 300 feot long} in operaiion during
July 1941, The cutiéing is dons in the shels band by means of
Anderson-Boyes long-wall machines, Hardlex post-type punching machines
being used o cut the developmont places,. Hoco=type conveyora are
used on the walls, aad compressed alr is used to operaie the coal-
cutters and the convayors. The coal is loaded on the lévels into

8400 1lb. capacity cars andé hauled by horse to the inclines and dips,
whele compressed alr coperated rope haulage brings the cars do the main
lovel. On the main level horses were being used, but they are 4o
be replaced by storage batiery locomotives. The coal is brought to
the hesd of the tipple up The shaf% by meane of a balanced cage.

- The mine is dry end gassy belng ventilated by one Sulllivan fan
passing 200,000 cu.fd. of alr per min. The dust hazerd is quite
serlovs and in addition %o rock-dusting in the readways and at the
face=1lines, the ceal ls water-sprayed as it 1s discharged from the
CONVEYOr-pans.

The Tipple or Benkhead.

The cars. of coal are welighed end then emptied by means of a
rotary dump, the coal falling ontc o shaker pan conveyor which conducte
the coal %o the sereening table. This 18 a single decked shaker
about 60 ft. long ond 4 £, & in. wide, squipped from feed to discharge
end as follows:- '

(a) 3 in, rd. hole screens, (b) 6 in. lipped scrsens,and
{e) & x 10 in., rectangular staggered scrsash.

The plus 6 in. lump 1s handpicked and dslivered to cars for ship-
ment as commerecisl luvmp {(biz Lump). The 3-8 in. lump, known as
6 in, lump or cobbls is alao handplcked and delivered to cars for com-
mareial shipment. The 0-3 in. screenings avre {ischarged to cars for
delivery te the Unlion Bay Washery for further procsssing.

UNION BAY WASHERY

Thie washery wes visited in 1939 by a member of the Fuel
Reeerrch Laboratoriss and is described in R.T.C.S5. 110, However,
glnce that tlme, certaln changes have besn ivcorporated with a view %o
improving the resnliant products, as well as increasing the overall
efficiency of the plant. (ses Fig,2)

The Hows cones which hed besi employed in the past are being
replaced by Vissae Jigs, the Tirst one {a 4'6% Jig with a 100 %on per
hr. capacity) being pub into operation in Junme 1941, Eventually
there are 4o be twe of theses Jlgs. The raw 0~-3 in. slack, coming
from the Comox mines, is screoensd on a Hummer equipped with a 3/16 in.
Tyrod sereen. The 3/16 - 3 in. coal is washed in the Vissac jig,
vhereas the 0 ~3/L6 in. is processed on the Plaio wei washing %ables,
The ¢leaned 3/16 « 3in. coal is separated on a shaker dewatering and
sizing screen 1lnto the Tollowing sizes.

(a} 1-1/4 or 1=1/2 = 3 in. rd.hola =cmacam<ia No.l mut,
{(p} 7/8 - 1-1/4 or 1-1/2 in. rd. hole e NO.2 nui,
(¢} B/16 in, Tyrod = 7/8B in, : d HOLlE =w—memww Pea.

The 0 ~ 3/1& in., Tyrod cleansd coal comlng irom the %tables
resulis in the production of the fourth commercial produci, namely
Washed Smalls. This is the material of whieh a portion 1s %o be
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smployed in the prepsareticon of brigusttes in the now briquetting
plant constructed during the spring and summer of 1941,

All of the above sizes are delivered by railread car to the
loading wharf vhere they are stored in bins prior to shipment.
Although only the above four sizes leave the washery variocus mixe
tures of them jogsther with the lump sizes deliversed direct from
the mines are prepared for shipment, as for szamplsg -

1, Railway 008l wmmcmeeamon E5fr wm—mmmne 3-6 in. Cbbble
o)/ —— No.2 Nut
BB e mmmeom Washed Smalls
2, Government Mlx, ~-mmmww- 80% ~mrmmmmm 3-6 in. Cobhle
(Tor boats ete,) 10% wm—m- ——=— No,1 Mub
: 10% —m—memmmm Washed Smalls
3 B.C, Pulp & Paper ~-—waw Pea (Coal mix. as follows:-
50% ~mmm—mmmo No.2 Nut
570/ —— Pea
4, Domestic Nut for Semitle {Shipped as Pea Slack for
customs purposes) 57—, No.l Hub
L5y ——— -~ No.2 Nus

The production by grades of coal from the two Comox mines
for the Fiscal year ending Juns 30/41, are shown below in Table III,

Table I1I

Production by CGrede of Comox (gals
Figeal Yesr Ending June 30/41.

Comox No.B : Comox No.B
Tons % of Total Tons % of Total
Housle & Steam Lunp 65,477 T E9.47 40,570 34,55
No, 1 Nut 13,182 7.95 10,698 2.11
No. 2 Huj 14,341 .65 11,485 9,78
Pen 13,780 8,29 11,178 2.52
Washed Smalls 37,132 282,39 30,471 20,95
Total Commercial 143,892 86.78 104,309 BB.91
Loss in Washing ‘ 21,871 13.25 13,028 11.0¢
Tipple Quiput 165,863 100.00 117,424 100.00

To indicale the degree of washing effected at this plant the
data in Table IV are presentsd. Thisg shows the ash content, on
the as received basis, of the raw 0=3 in. slack seperated on the
3/16 in. Tyrod screen, as well as the average ash contents of the

Tour sizes prepared. This data was obtained at the Unlon Bay
Vasghery. .
Table IV -

Ash Contents of Raw & Washed- Coal .
from Nos, B & 8 Comox Collierles - Av, Tapreh, lay & June 1941,

Comox No. S ' Comox MNo. 8
Raw Coul  VYWashed Coal BRaw Coal Viashed Coal
% hah % Ash % ash % Ash
Ne. 3 Hut) 10.8 { 1.1
No. 2 Nut) 3/16-5 in. 27.5 12,5 {25.6 12,6
Pea } 12.9 { 15,2

tashed Smalls~ 0~3/16" 20,8 14.3 19.0 13.7
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In comparing this data to that on the No. 10 VWelliingiton coal,
Tahle IT, i% is of interest to note that in the raw state the +3/16 in,
conl of the No. 10 is lower in ash than the =3/16, whereas in the case
of the Comox counls ithe situation is raversed. It is also Imporsant
0 nove that $he +3/16 in. vellingion coal in the raw state is lower
in ash than the Comox +3/16 im. coal, whersas the Comox =3/16 in. is
lower in ash than the Mo, 10 =3/1& in, fines.

Briguetting Flant at Unlon Bay.

Late in June 1941, the briquetting plant, which is o ba used
for briguetting Comox washed smalls, was complsted and ready for
experir ntsl opevation. The plan%, which is situated several hun-
dred %rom the Washery, was dealgned by and apparently constructed
under the supervision of Mr. G. Vissae, Oonsulting engineer resident
in Vancouver, B.C. The plan® costing about £50,000 consista of
both new and old equipment; the Komarek 30 ton per heur roll preas,
two horizontal pre-drier paddie nixers and some subsidiary equipment
heing obitained second hand in Seattle, Waghiogiton. The vertiecal
drier and mwain paddle mixers were designed by G. Vissac and constructed
by ithe Riverside Yron hovrs, Ltd., Calgary, Alberia.

The plant is designed to produce 20 tons.of briquettses per hour
and 15 as shown in the followlng flow shest.

Cars of wet fines from washery
Tprack hopper
Elsvator

Tyo horizontal paddle mixers
{steam heated prcheaters)

Vissae vertieal gravity driew

i
Ddst : Dried dedusted fines

Binder tank " Goms ¢ollector
. 1
PuHp , Preheating peddle mixer {horizontal)

Fluxing paddle ﬁixer {horizontal)
Tempering peddle mizer (horizontal)
Komarek roll press
Cooiing conveyor

Loading boom

R.RE. cars



The wet washed smalls {0-3/16) coming from the washery are
dumped inte a Track hopper at ground level from wheres they ars
taken to the %op of the Briguetiting plent by means of a bucket
elevator for delivery to the drying syaiom. Thims 1s composed of
two horizontal steam jacketed paddle mixeras followed by the main
flue gas graviity driecr designed by G. Vissac. This ia & verii-
cal rectanzular tube about 31 feet in helghd sguipped with nine
arresting plates or baffles, Thess hafflos are freo 0 mOve,
1like a Tlap, being balanced on the outside by a counterpoiss.

When an erresting plate sccumulates sufficlent coal it will swing
down un$il the coal slides off, heing caught on the next baifle
lower dovin. The tube or drier is supposed 0 be designed of
such length and with sufficient baflles to allow for the fines to
be retained on the drier lonz snough to bring tho moisture content
down from sbout 8 ~ 10% to approximately k. Hot flus gases,
from a furnace situated in the briguetting bullding, pess into tha
lower end of the drier, the cooled, mols% and dust laden gasee
belng drawn off in%to e cone dust collactor, The dust iz remixed
with Ghe drled f{inas.

Te date this drier has not operaved very satlsfactorily.
Various test runs lndicated that the reduction in moisturs. content
was very small, only about . In addition it was found that the
coal coming out ot the bottom of the drier had only attained a temp-
srature of approximately 115°F ¥With 2 view Yo improving this
condivion superhested steam at about 7LO. “F.was introduced into the
horizontal mixers preceding the Tlue gas drier. This resulied in
only a slightly improved reduciion in molsture content, and ralzed
the tomperature of the coul leaving the vertical drier to about
150°F, In addition to this, difficulty was ezperienced in main- -
taining a upitorm flow of coml through the verileal drier, the wetb
coal hanging up on the baflfles. Thus, when the plant was vislted
by the author, iths baffles were tled down in a vartical position,
the drier acting mainly ss a chute, and any drying that was done was
apparently effected mainly in the two steamjacketed Horizontal
miters preceding the vertieal drier.

The coal from the vertical driar DRESEE directly into a shors
horizoniel steamjacketed paddle mixer, knoﬁn as the preheatsr, .
Here the ssphal$ binder 1s initroduced in' the form of & s0-c¢allad
emulsion, really a frothy mixturs of asphelt and bteam. Ag ozlg~
inally designed and constructed, the asphalt emulasion was introduced

at & point very eclose 4o the entry of ths coal from the drier.
This wes unsatisfactory bedavse when the pltch at sbout 875 - 300°F.
came in contact with the relatively cooler coal which was a¥b
115 - 150°F., 1% congeamled and formed balls with some of the coal,

To overcoma this difficuliy superheated steam was introduced into
the jacket of the preheater mixer, and the pitch sntry was moved to
the centre of the mixer. Thess changes rllowsd ffor the coal to he
heated %0 a higher tempsraiurs prior ito the initroduction of the pitch,
and at the time of the author’s visit 1% was noted that "balling" was
practicelly overcoms. Tt was suggested that the pitch eniry be
moved %o the end of this mixer, and allow the main mlzing %o take
place in the horizontal steamjacketed fluxing mixer situated immedizt-
elt below the so-called prehsstor; thus reteining 1% as such, and.

. ansuringthe producuion of & sufficisntly hot coal prior to the 1ntro~
-duetion-of the' asphalt binder.

After leaving the fluxer which is heated by means of supsrheated
steam, the coal-plich mixture then drops inio-a very long horizontal
gooling or tempering mixer situated immsdiately belew the fluxer.

From here the coal drope inte the Komarek roll press, which has been
goared down from 3D to 20 tons per hour, The prese mekes a falrly
large cushion-shaped briquette weighing about 4-1/2 ounces. The
briquettes drop onto an inclined cooling conveyor which allows for
about 20 minutes cooling and hardening berfors thebriquettes are dis-
charged,by means of a loading boom, into railroad GRS . During %he
author'a visit some %es% runs wers made anﬂ & cortaln amount of 4iffi-

culty was encountered in meintalning a uniform feed %o the press.
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This resulted in the production of = product which consisted of a
mixture of so-called "raspberriss?, "oystered"briqueties and some
good briqueties. This conditlon will be overceome in $ime when
more experience is gained and when some provision is made for rapld
and accurate alteration in the fead o the mixers {rom the wertlieal
drier.  In addition it wos noted that the cozl was Hoo coarse,

end 1t was suggested that elther the oversizs should be pereensd
out, or the produci crushed. However, c¢rushing iniroduces-a diffi-
culty jnsofar as the Unlon Bay plant is concerned. The wasghed
smalls dellvered %o the briguetting plant are very wet and would be
extremely difficult to crush in that staie. On the other hamd +o
attempt to crush the dried products presenta a problem becsuse thers
i3 no room for the introduction of a crusher betwaen the drier and
the mizxers; which would be the logic¢al place for thls aegquipment.
Thus {4 seems that in order to préduce & more sultably sized coal
for briquettlng screening out the overaize would have to be con-
sidered, unless a radlcal changs 1s made in the consiructlon of the
plant, whereby a c¢rucher -could be introduced betwesn the drylng and
nixing systems, )

I+ should be noted that the author visited the plant wiith the
object of indicating how the Komarsk starch-asphalt process could
be employed. However, after examing the plant it waa comcluded that,
as designed, 1t would be.practically impossible, without effecting a
great many changes, o use the dual binder according to “the Komarek
method. This process to be successful in producing & brigustie
which reguires no subsequent drying, is sbsolutely dependent on the
production of a finely crushed coal preheated to s temperature of aiy
least 350°F. prior to the introduction of the starch-ssphalt binder.

B. BRIYTISH COLUMBIA MAINLAND

Princeton Coal ires .
1. Princeton Tulameen Coal Co, Lid.

Ming ~s—memmcecccanans Tulameen Valley ~ Princeton

Location w—amemecwcmmma.w Altout ones mile west of the town of Prinecaton
on the Tulameen river.

tine 0fficials ~-—=mm- J. Taylor, Liine Manager.

Vi.D. Seaman, Secty Treasurer.
Head Offices at Princebon.
QUtPUT =~~~ ——— 24,731 sone for she year ending May 3Slst, 1941,

Detalls of Mine and Seam:

The mine was opened in the fall of 1936, the present company
being ineorporated in July 1937, with Guy P. Atkinson Co.,
San Franelsco, Cal. ns the main finsneial interests.

The mine is entered by means of a slope a% 17° in the coal seam
to & depth of 1200 feel in a southerly direction,; the workings belng
to the west of the slope. The =seem is approximately 11 Teet in
thickness end contains several bands of shale, sitone spd carbonscesous
material. The mine is worked by the room and pillar method with
14 f£t. rooms end 60 £4t. pillars, The coal 1s machine mined,by
pereussive alr driven machiness with the cut belng made about 4 £t.
fron the pavement. The bottom € £%. iz being mined whereas the
top Tour or five feet is left behind to drain and wlill be mined at a
later date. A% the time of the author’s visit to the mine all the
coal was being loaded by hend. Haulage on the levels was by hand,
-whereas a small slectric hoist brings the cosl up the slope to the
head of the tipple in trips of %wo cars, sach having a c¢apaeity of
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about 2500 pounds. There 1s as yea, apparensly no trouhle with
gas, but the mine ls ratner wei.-  Power foz Bie operation of this
mine is provided by two Diasel units.

The Tiwple or Bankhead {See Fig. 3)

In the $ipple the. coal is dumped by weans of an end dump
tippler, without welghling, ontc o single-deckdd shaker screen fitted
with 1-1/2 in, round hole -acreens. The 0 -"1-1/2 in, slack falls
onto a doublé-decked vibratory screen immsdiately below. This
vibrator 15 fitted with a 1 in, square mesh geresn on the top deck,
and with a /8 in. square mesh screen on the bottom deck. The
o0 « §/8 in. slack and the 5/8% - 1 in. square mesh pea ars collecied
in bins.  The 1 in. squers tol-1/2 in., round coal passes with the
+1~-1/8"in. oversize onto a helt conveyor tmed as a picklng iable,
The picked +1 in. square hole screcned and picked coal then passes
over a singlesdecked shaker screen equippsd from feed ito discharge
end as follows:«~ (&) 2-1/2 in. round holp mereens and (b) 4-1/2 in.
round hole sereans, .

The various sizes that can bs prepered are as follows:-

{1) +4<1/2 in. rd. hols : Lump
{2} 2~1/2 t04~1/2 in. rd., hole : Eggz
{3) I in. ag.%to B-1/8 in. rd. hole : Nut
{4} 5/8 -« 1 in. =q. hole: Pes
(B) © - 5/8 in. sg. hols: Slack

Ko railway spur is available at thé mine so that for shipping
the. ccal is trucked approximately one mile 4o the C.P.R. yards.
Here the coml is dumped-into a ten ton hopper from which 1t is fad
by means of a stael plate conveyor over a shaker scresen. Whesn
nut or egg is being loaded the coal 13 rescrasned on a 1 in. rd.
hole screen, and whon lump 1s loanded rescreening 1s done on a 2 in,
rd. hole.acreenn Pea coal is delivered direct to the railroad.
cars from the hopper without scresning. 411 shipmenits are by box
car,. The slack is d41fficult to market. During 1940 a lavge
propertion of it was taken by the power plant of the Granby Consoll-
dated Mining, Smelting & Power Co. Lid., but this yemr (1941}
apparently this market '1s not svailable, and the slack is being
dumped on the property.

Although the plant and mine bave been designed %o handle an
output of 200 tons per elght hour shifi, 1o dats, the maximum output
hea been about 150 tons per day. This, of course, is condltioned
by sale, and at times the output has been down to apnvoximataly
30 or 40 tons per day.

The output of coal at this mine for the year ending May 31st
1941, by sales and production waa as followaim

Production Record
June lst 1940 - May 3let 1941,

By Salea As 'Produced
. Tong % Tons %
LUMD tmeme e oo e e m ~ 4507 21.1 4507 18,2
BEE cmemmemem e 5261 24.6 5261 21.53
Nut srrecmcemcecana—- 4302 20,1 4652 18.8
P8 c-mmmcme e « 3390 15,8 ' 4840 19.6
Pen Slack® me-mnecw o 467 PeR 4867 1.¢
Slack c-s-mmeccecmanes 3484 16 2 2004 20.2
Total cecmmmmccacccman 21,391 . 24,73

* Pag Sluack

45% Pea + 55% slack.
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End dunp tippler
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,Rescgeenéd Rescreened Reacyaened
on 1" »d, on 1" »a. on 2% »d.
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Fig. 3 ~ PREPARATION OF COAL A? PRINCETON TULAMEEN COAL CO. ETﬁq
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A typlcal analysis of this coal, from an assay report of the
British Columbia Dept. of HMines, dated May 23/41, was asz followsi-

MolBshuUTe ~-—mm—————— w 11.0%
J Ve N— PR 4,6%.
Volatile Matter -—--- 31.6%
Fized Corbon =—-e—-- - 52.8%
Galerific Valus w-we~ 119098'BnT.Uo/1b.

< oy v - Y gy e o

2a The Granby Consolldated Minlng, Smeliing and
: Powexr Co., Ltds

MANG wrmewmmmma o Granby Tulameen, No. 1 & No,.2 Mines
Logation «mew—mwmmaanan About ¢ mliles west of Princeton off the
Hopa-Princeton Highway in the Bromley
Creck Arez.
Mine 0fficials ~—mwmmmmm T, Wilson, Manager (Princeton).
W.R. Lindsay, Supt. (Allenby, B.C.)
DuEPUE —m e During 1940 the ocuiput was 84,029 toms,

for 254 days operation, i.e. about I70
tong per day.

Details of Mine & Ssam

Of the two mines, %he MNo. 1 is in operation whereas No. 2 lia
in the development stage. The Ho. 1 mine operatss on a zsam which
has an average thickness of from 5 to §=1/2 feet and a general pitch
eaat of 20 dagrees. The mine workings are developed from %wo
slopes known as the North and Sonth diagonals. There Were Tour
levels in operation on the north side of the mine and thres lgiels on
the south side. The conl is minsd in the psusl plllar-and-stall
methoed using the "post-puncher" type of machines, The uae of
explosives is avoided s much =3 possible, with a vlew o producing
& large percentage of %he larger size coal. Owing to thas high in-
clination of the seam, chutes are in goneral use o trangpori the
corl from the working faces 4o the main levéls, With the exception
of the main uvnderground electric holst, all the uvnderground power is
from compressed air,

Tipple or Bankhead

The coal coming up from the mine im 1-1/3 ton capavity cars is
dumped, without welghing, by means of an end dump Hippler Into a chute
feeding a single~decked shaker scresn which is 3 £t. 6 ins wide by
&7 feet In length.. During the summer months this shsaker screen 1s
equipped ‘as Tollows from feed to discharge end. .

{2} 5/8 in, rd. hole screen

{b) 1= 1/4 in., rd. hole mersen

{e¢} 3 in., sguare hole screen and
{a) 5 1n. round hole screen.

During the winter months the & in, sereen is replaced by & 6 in. rd.
hele sersen, and 2 4 in. rd. hole scresen is interposed hetween this

end the 3 in. scraen. Thue the varicus sizes that can be prepavred
at this mine are as follows:-
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1. Lump: Pluas 5 in. rd. in summer, and Plus 6 in, during
winter.
2, Small lump: (&} 4«6 in, rd. {during winter)
{b} 3 in.8q. - 5 in, rd. {during aummar}
3, BEgg: 5 1in. 8q.=4 in.rd. {during wintewr)
4%, Stove: 1=1/4 in., rd. - 3 in. sqg. (all year)
.5. Boiler Pea: £/B - 1-1/4 in, rd. (all year)
6. Slack: (a) Ordinery,~ 0 - 5/8 in, »d. hole
: {b) Pea Slack,~ 0 - 5/8 in. with some fines
. removed., . :

All the varlous gizes erse collected 1n bine from Which thay are
loaded into trucks,

Vhen commercial shipments are to be made the coal is Haken by
truck %o the C.P.R. slding b milsgs southemst of the mine, where a
loading chubte hasg beenl erscted. However, moet of the coal iz used
for the opersilon ef the large central steam-driven elsctric powmer
plent located in Princeton abv the side of the Similkameen river, tha
electric povwer being transmitted to the mine at Copper HMountain and
the coneentrator at Allenby, Thus most of the coal is transporied
from the tipple by %en dton trucks and duwmped into large coal binz
situvated on the north benk of the Similkemeen river, 2 miles west of
Princeton {4-1/2 miles southeast of the coal mine} where it is load-
ed into buckets apd trangporied across the river by an asrial tramvay
t0o the large cosl=bunkers at the central power plant.

In view of this, for the present at least, the GCranby Consoli-
tdated are apparenily not- very interested in a commercial market, and
although the above noted zizes can be preparaed, most of them are Pe-
mixed for the power plant. in addition, coal of variocus sizag is
suppliad to Allemby and Copper Mountain for the heating plants,
bunkbouses, mess houses and for domesilc uvas,

According o information recaivmd at the ming the production
by salez for 1940 was as follows:-

Production by Sales Jall, 1 = Dec. SL, 1940

Tons ' %
Big & Small LD =~ —mmwmo- 14,541 15,7
Egg, Stove-& Boiller Pea —~-- 48,054 . 45,6
Black and Pea er—r——- cmmm—— 58,990 37.9
Sales to Employess & }
Commereinl wmm—mmw—= 6595} 0.8
Domeatic Sales wemmmmwacwe- 21}
Total cmmecem——————— 22,301 - 100.0
Bong o-esecccnaceacaancan—.—- 2423

Nicola Coal Arvea
2. Middlesboro Collieries Litd.

Mingg memcrerccncccemoem Neo. 2 Scuth on No. B saeam.
. No. % North on No. 3 seam.

Location —-eccwcmcnaes About 1L mile south of Merritt in the Nicola
Talley on a branch lilne from the Ketils
Vulley Roailway {C.P.Ra)

Mine Officlals —~momew A. Fairfoull, Menager

Output ecomc—ccemmaaman ‘ dApproximately 120 tons per day -~ 90 toms from
: "~ No.2 mine and about Z0 tone from No. 3 ming,



Deteils of ine and Seam:

While the whole of the surface plant is situated im the vellay
at the foot of the hill south of Merrith, the underground workings
are in the sids of the hill at a higher elovation. The openings
+0 the mines now in opsratlon are reachsd by a surface inclined
tramway 3000 feetv long. The c¢oal measurss have a generel pitch
south-east towards the valley which forme the centre of ths coal

- basin, The streta lie at a high sngle of inciination with most of
the coal seams comlng $o the surface on the side of the hilil.
Thers are several seems in the area, numbered progressively from the
uppermost ones, and at present work is balng done in No. 2 and No. 3
seams, while prospecting is being conducted in No. O sasm. An avy-
srage section of thess sesms 1ls shown in the following sketch.

MIDDIESBORO COLLIERYES, ITD.
NERRITT, B.C.

Cozl Seetions in Mines And Prospect

el CoIT
- 8.8, Cap Rock |-== Shale Cap Roclk

- %.goa,l 5 .
% Goer & / SEeE et

o o 7
'5—:r-Reek 1 //// a

Z% %'Coal A :/ Goal 56

: § - Clay 2° : /

/ ;-;?—/;,—t 8.8, 3 /

,'1%23 _;4£é?~coa1 5" : /222

g g o ol ey . s

Soio 8.8, Floow cl=H 8.8, Floow =8.8. Floor

g e B : i et s ot o

Wo. 2 South Wo. 3 Horth o, 5 Sean

Mine : HMine {(Prospect )
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The No., 2 South mine operating on No. 2 seam is the largest
operation and has been developsd (since 1988)by a main roulsge-~
level driven from the surface for a dimitance of sowme S000 Teet
.The =zeem varies from 5 %0 10 foet in thickness with an averagae of
gbout 8 feet.

The No, % North mine operating on Mo, 3 seam is situated a
short distance easi of the entry of No. 2 mine ard has been devel-
oped from the surface outcrop by a majin slope that follows the incli-
ination of the seam for a distance of 700 fest. The mine iz snall
end the seam averages from § to 6 fget In thickness.

The coal in both ssams is mined by the room and pillar method,
with about 12 £%. rooms and 60 foot pillars. “Pogt-puncher" typo
compresaed-alr operaied machines are uged for undercuttlng snd
shearing; and owing %t~ 1ts piteh the coal is transported from the
headings to the main levels by chutes, where 1t is lomded into 30 cwh.
capaclty mine cars. Haulege 48 both by horse snd rope to surface,
and similaxrly from mine portal to H#lppls,

The mines are relatively free from gass, and are vontlliated
without the ald of fanse. The mines are falirly dry and free from
excessive quantities of coal dust. .

Tipple or Bankhead

~ The cars of coal after being brought dowmn the 3000 feot bram-
.way t0 vhe tipple are weighed and then emptied by means of an end
dump tippler. The coanl drops ondto a shorit pan conveyor and ls
carried to & Marcus double~decked shaker screen. The top deck 1ia
fitted with 2-1/2 in., rd. hole scresns, wheress the lowsr deck is
equipped with 1-1/2 in. rd. hole screens, this latter belng employed .
%0 lighten the lcad fox the slack and improvs the rui. The Ota®-1/2in.
coal dropg intc 2 smalld bin and 1s conveyed by means of an inclined
elevator to a rotary sereen, 30 feeh long, and 8 feet in dlameter a%
the feed end. This goresn 1ls fitted &s Tollows from feed to dis-
charge end:- - : o
{a} A round hole sereen egquivalent $o epprox. 1/2 in,
{p{ A round hole sereen, with holes varying from

about 3/4 to 1 im,

This screening results -in the producition of

{L) 1te 2=1/2 in. ant
{2 1/2 - 1 in. pea, and-
(3} 0 - 1/2 in. slack,

The pea 8ize is rescreenad on a statlonary inclined chikken
wire scr@en with about 1/2 in. openings,

The +2~-1/2 in. lump is carried by a stoel gonveyor belt, ussed
as a pliecking table, up an incline to. ar. incllnae’ bar screen, wlith open-
ings which may be varied from 1-1/2 %o gbout B in, This resul%s in
the production of two sizes (a) Lump, Usually over 8 im., and
(b) 2-1/2 ~ B in, . The latter size is usually remixed with all the
smaller sizes retaiusd on & 1/2 in. sereen £6r the preparation of
Rallwey coal.

- The various sizes sre atored in wooden bumnkers from which thoy
may be discharged to cars, or remized by means of & conveyor helt
running along the full length of the bunkaers, an elevator being uasd
0 redistribute the sizes to other bins whon desired.

A Stewart jig {Robarts & Sheaffer) is present but has not% been
ussd for ssveral years becauss tha wdshed coal was too web, and during
the winter was a constant sourcs of 4ifficulsy on account of freczing.

Vashing apparently rsduced the ash in the eoal by only about 2 or 5%.
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Thus the variocus sizss that moy be produced at this mine are

as follows:i-

i. ZIump: + 8 in. bar screen.

2, Small Lump: 2-1/2 in, - 8 in, dar,

3. MNut: 1 in. - 2=1/2 in. rd. hole. .

4, Pea: /28 « 1 in. rd. hols.

H. Slack: 0 = 1/2 in. rd. hols.

€. Bailwzy Cosl: 1/2 in. rvd. hole. -~ 8 in. bar.

i lerge propertion of the slack”produced io used at ¢l power
plant nser the tipple, which is sguipped with hand fired ssaker grate
boilers. Power is supplied at 2200 wolts to the clty of Merritd
who in $urn dlstribvte it throughoul the dizvrict. '

According to Dy, J.¥F. Walkor, Doputy Miniaster of Mines, B.C.,
there is not much prospact for the Middlesvoro collieries continuing
for very long. They have practically lost the whole of theliyr beay
market, the Kamlcops digitriet, %o the Canadian Collleries {D) 1td.

In addition %o the ebove areas the collieries in the Crowsnead
distriet wers also wisited. The only cosl mining operations aetlive

12 this dis¥trict vwere those of the Crown' Neat Pass Coal Company Lid.,
at Coal Creek and Michel. A% CGpal Creck only the one mine, No. 1
East wae in operation, although there is dlscussion ¢f extending worlk
o another acam. A%t Michel three ssems are being worked, "A" scam,
YBY meam and Mo. 3 ssan. These mines ars fully deserlibed in
R.TI.C.8, HNo. 111, {1933)

3o

L)

The Pomestic Diotribution of Coals
In British Columbia.

A. ¥ancouver Island Coels.

During 1940 of a to¥tal production of 1,867,846 tous of coal for
%he province of British Columbim, 821,081 tons, oy 44,0% was from the
Islend colliervies. Of this approximately 93.54 was produced by the
Canadien Collleries (Dunemuir} Lid. at Nanaimo and Comox.

decording %o data obtalned from this company, of ths todsl pre-
duction of 624,583 tona for the fiscel year ending June 30th, 1940,
523,751 tons was avallable for sales, whereas 100,842 tons or 18.1%
was lost in washing, Of the somnage available for sales, 104,425
tons or 19.9% was distributed in snd arcound Vencouver %o domesiic
CONCWESYD . The vemaining 8L.31% was sold diree$ %o industrial conou-
mar3, 0 rallways apnd for bunkering, and aboud 34,000 Yons sras exported
to the Unilted Stabes.

An analyslis of the salgs haszed on an average snnual gale of
650,000 sons indicates tho followlng distribution,

Tons % of Total

Domestic 200,000 0.8
Offshore Bunkers 165,000 204
Goaatwise Bunkaers 38,000 St
Railvways 45,000 6.9
Nenufacturing 70,000 16.8
Gas Companies 75,000 1.5
liscellangous 80,000 2.2

650,000 100.0
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Distribution of Island snd Other Coalps in Vancouver

{a)  ISLAND C0ALS

In and around Vancouver tho Cansdlan Collieries {Dunamuir) Lid.
distridbute their domestic coal through seven distribution centres.
Phese plants are operated by tha coal company in cocoperation with
deveral coel dealers, the plantz being aatahlishad at the dealers®

yards. These plants are as Lollowa:-
Distribution Dealex Loeation

- Plant : ) .
Hoel - —wmew Evans,Colemun & Hvans Ltd, Foot of Columbim 8%,
NOol =mrmcoa Diothers Lid Grenville Is,
Hoed ~w—mwee- weCleery & Weston Lid. 0243 Hudson Ave.
Hood —emeawsw ArrovKirk Cosl Co. Lid. 15 B, lat Ava.
No,5 me—w==-= larpole Cosl Co. Lid. 1001 Main Sit.

o o e ~-  Gilley Bros, Litd. New Wastminisier
Ne,7. =we~u<-=  Evans,Coleman & Evane Ltd, HNorth Vancouver

A1l the above c¢oal yarde sre 5o situated that Island coal ean
be delivarsd to them diraect by scow. The grades or slzes handled
for domesntic distribut;on.are as fol;ows:-

4. Wellington Coal CL
1. Lump {Iarge Lump =nd Bgg)
2. No. 1 Hus '
Z. Moo, 2 Nut -~ Douglas (This gsize 1s .called Douglas
but iz mixed with Wellinghton Seam coel)

4, Pea

"~ Be Comox_Coal

1. Tawmp
2. Cobble o» Egg
3, HNo.l Nui

4, No.2 Nut (Handled only at No. & plant for spacial
industrial sales),
5, Pea (Only bendled at Plants 1,2,5 and 6. )

No washed pmails sf prepared ai the minas are sold for domestle
congumption. Howaver, it should bo noted thetv an appreciable quant-
1ty of fines are s0ld. These arc the breskdown goreeninge from the
lump coal as deliversd. .

The handling end preparation 4 conducted av the various distri-
bution plants is as Tollows:-

Plant KO, 1 .
fa) Lump and Cobble or ¥zg - Thess sizas are unlosded by

Clamshsll and placed into chutes egulpped with bar
-sereena set at 1-1/2 inches. The oversize is hand-
picked %o make up Lunp snd Ezg, without any definite
screen limlba. Usually thie eocal is rescreened on
a stationary inclined 7/8 in. sq. mesh sereen.
The undersize from the 1-1/2 in. bar scrscn is re-
sereened on the 7/8 in. sq. mesh screen, resulting
in an oversize whlch ls mixed with the No. 1 Fug,
and screenings.  The 0 - 7/8 in. scresnings are sold
for stoker use. All the coal iz kopt under cover in
shad < :

{p} Nut end Pea - These are unloadaed by clamshell and placed

) in bina, However, when insuffliclent space is avalla-

ble this eosl iz placed in a covered storage shed.
The ¥o.l and lMo.2 Nu® hAre rescreened on a 7/8 in. sq,
mesh screen before sale, whercas the psa sizs 1s not
rescrasnad.
411 the coal is bagged in 100 lbo lota for distribution.




Plan} Mo, 2
ALL the gizas dellvered Ho this plan% are plaued in a
govered storage shagd, About half of 1t i3 unloaded
from the scows by c¢lamshell into track which dsllvers
it to the shed, end half 1o unloaded by wheslbarrow,
The Iamp, Cobble and Nut sizss are rescreensed on a
7/6 in. sq. meah scrgen and bagged in 2100 1b. lota for
distribution. .The Pea is not rescrecned snd is stored
in bins, ’

A% this plant the lump .sizes are unlesded from seows Ly
means of wheellarrow. and placed in.coversd storage
sheds., The nut and pea =zizes are moved by clamshell.
Tke Comox nut and Nanaimo peaz are plmcad in bins, where-
as the Nanaims nulb is dumped on the ground for storagse.
The lwap and nut sizes sre rescreensd on a 7/8 in a3q.
mesh stationary screcns

Plant N0, 4
A1l the goal a% this distribution cenitre is discharged
from the scows by wheelbarrdw =nd placed ln covered
storage chads, lic bins are available for the smaller
sizes, The Lump and nut slzss are rescreened on a
7/8 in. sg. mesh screen.

Plant NO, & )
ALL $the lump eand nut slzes are dipncharged by elamshell
onto & 7/8 in. 8g. mesh ptationary sersen, The lump
mey be elther immedlistely eeparated into Lump and Egg
and bagged, or may be placed in storage for subssguent
preparation. Tho aut coel may also be itrsated as
ahovea. The pea c¢oal domss noet go over the sereens bub
is eoither placed into bins (Hwo with 100 ton capacity),
or onto the wharf for sitorage.

Plant NO. &
At this plent the Lump coal is wheeled off the scows o
coversd storage sheds. The nut and pea sre clammed
off and stored im dbunkers. The luwp and nui are ra-
geraenad ob a 7/8 in. aq. mesh. inclined screen before
bagging, ’

Plant NO. 7
Thils plant was not qulte complete., ALl the coal wiil be
handled by clam. The lump will be placed in covered
storage sheds and then scresnsd on a 7/8 in., Sg. lesh
prior %0 bagging. The Nut will be handled ip the same
manner. The paa cosl will, in all probability, bs
placed in bins, i

AD analysis of the preparation and dlstribution of the Vancouver
Islend cosls in Vancouver and environs is shown in tabular form in
Table V. .

The quaniity of the various sizes distribubtsd in Vaucovver dur-
ing the compeny®s fiseal years of 1940 and '41l ave shown below in
Table TI.



Table ¥

Wellington (Nensime) Coal

Preparation & Distribuitlion of Vancouver Island Coals in Vancouver.

Sereen Limits

Method of

Preparation at

Seraesn iimits

Metled of

Size ‘&8 prepared Tranaportatilon Method of - Dia%ribution Plante ag delivered Deliwy
Designation st mine to Vancouvsr Unloading - in Vancouver _in Vancow gr in Vancow er
"~ [Sereened on 7/8" sq.mesh . ‘ o
Lump +2~1/8" rd. hole Scow Clamshell &/or i sereen & aseparated into {Lump=+6"{appwox)
Wheelbarrow iLarge Lump & Egg by hand. | Egg=7/8 sq.-6"(approx}{ 100 lh.bags
No. 1 Nup: l-1/8 to 2-1/8" rd.hole A w Scresned on 7/8"sq.mesh 7/8"sq. o 8-1/8% rd, woon &
Noo.2¥ut(Douglas) 7/6" to 1-1/2" rd. hole " B e #oww w7 /B, B0 1-1/2" rd. wow®
Pea 1 3/16"Tyrod - 7/8" rd.hole - " Not resereened 3/16"Tyrod .7/8" rd. woww
Sereenings . [Screenings Trom lump sizes{ 0 ~ 7/8 * sq. Bags or Bulk
R Comox {Union Bay) Goal
! B Sereensd on 7/8" sq.mesh
Lump + & in. Seow Glamshell & -& meparsted into Large {Lump= +6* (approx.)
Yheslbarrow Lump & Egg. Egg = 7/8"=q.~6"(approx) 100 lh.bags
Cobble or leg 3" rd. = 6", ” M Screensd on 7/8"aq.mesh 7/8%3g. ~ 6% oo

No. 1 Nut
No. 2 Nut -
Pesn

Sereenings

i

1-1/2"%0 3" rd.
7/8" 4o 1=-1/2" rd. .

3/16"Tyrod - 7/8" rd.

P ]

" 113 1} 1 7]

" w L] " n

-

Not rescrsened

Screenings fron lump slzes

) 7/8“" Sq » tQ l’sl/B"I‘d L]

7/8%8q. - 3" rd,

3/16%Tyrod = 7/8" rd.

0 - 7/8% sq.

s " "

Baga or Bulk

c:*-—-—-;._..__.m

Remsrks:- No ogg or cobble sglzes aﬁ@ilabla

i

\

from the Islend, in so far as yollington cosl 1s concerned.
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Zeble VI

Vancouver Distribution Plant Sales

Yeor Inded June 30fh.

Grade of Coal - ) 1940 19431
a Tons' Tong
Yanaifio-Welllngton
Lomp (Including Fggl ~—-—m-- 19,695 19,490
Hoo L M0 cmmcmmemmcm e e 7,631 2,128
No. 2 Mut (Nenaimo-Douglas) = 8,969 2,928
Poa ervomws cedeeen- Amm e 42,990 45,165
Serognllgs emc-evmocaaocaa—- e 7,074 8,264
Comox ' '
Lomp and Egg {Codblae) —-memm- 5,322 5,628
Ho, I Bt em-emaccmemacccc o 4,042 - 4,012
Noe 2 Nul ecco-monm—mcmne—— = 3,648 1,573
Pea & Sereenings ~--w-wmew-- . 5,486 7,937

TOBEL = mmemmcmccce—————— 97,828 104,425

The trend in the distribution of the various sizes during
the last ten years leg shown in Table VII and Figure %, (Informa-
tlon supplied by the salee department of Cenadlan Collieries (D}
1td. av Vancouver. :

Tsble VIT

Tancouver Distribution Plant Sales: 1932 - 1941
{Yenr ending Juns 30%h)

Years Lump No.l3HNo. 2 Nut Pen Sereenlngs Tetal

- | Tona % {l Tons { % }l Tons % || Tons 4 Tong

1933 (65,188 54,7 | 14,187 114.1 {] 20,528 }20.3

1052 | 68,670 (62,8 || 14,399 |15.2 || 13,600 {12.4 "1zgv15- 11.6 || 109,287
11,002 {10.9 {j 100,905

1934 126,366 [45.5 [l 12,980 {16.2 || 22,515 {28.2 || 8,048 |[10.1 }i 79,907
1955 | 45,248 45,5 || 18,519 |18.6 || 26,532 |2s.4 || 9,510 | e.5 || 99,729
1936 | 43,307 (40,8 {| 21,714 20,4 || 51,918 [30.1 || 9,201 | 8.7 || 306,240

1927 {39,110

1939 | 29,772 |3
1940 | 25,01% 125
1941 | 25,119 {24

28,1 || 21,164 (20,6 || 30,446 129.6 [[12,15¢ {11.7 | 102,874
1938 | 33,380 {31.81{ 17,202 {16.5 || 41,265 |39.4 [112,875 |{12.3 [} 104,810
0.5 || 15,020 {15.3 || 40,132 [40.8 [|153,166 | 13,6 | 98,100
& |l 16,201 [16.6 {| 42,990 |43.9 113,530 |13.9 | 97,828
0

11,286 | 20,8 f 104,425

17,626 |16.9 il 850,594 {48.3

I% is of imperiance to nots that as the proportien of lump coal
20ld decreased during the last ten yoars from 62.8% to 24.0% of the
total cosl markebted, the psa size increoased Trom 12.4% %o 48.3% of
the total. . This latber size of coal selling at £8.00 per ton, or
& mixzture of 1% with screenings. and markoted as stoker pea at $7.30
per ston, is used mainly in stoker squipped furnaces. Tke inersasing
trend toward the use of such squlipment in the Vancouver area has baen
dus, %0 a large degrese, to the increased competliion of oll and
sawdust for domesilic heating. These latter Ywo fuels have
experlenced a tremendous incrsase in popularity as domsstic fuels
becauge of their relative cleanliness, esse in handling, and tecause
of %the aunbomatic 1o semi~automstic systsm of burning ussd for then.
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In the cese of sswdust low ceopt hes been an important if notv deeid-
ing factor insofay as its use ls concerned. . Wiereas in 1931

there weoe only 1986 customers using 11,067,901 gels. of fuel oil
for domestic and buillding heating in British Columbis, in 1230

thers were 15,008 customers usling 27,800,598 gals., of fusl oil.

This fuel sold for § cenis per gallen delivered to the custcmer.

The inecrease in the uvae of spaclelly prepsred cawdnst has been even
more pronounced. From a very small and practically neglibible
consumption in the late twenitles, in 1938 there were soms 20,000
residgnces in Vancouver using sawdust, and by the end of 1940, ous
of a toval of. 75,806 resldencea, aparimont houses, churches, ete.,
over 37,000 were employlng saewdust burners, I% should be noted
that about 10,000 of these had durd burners, l.s. one for ths furnece
and one for the kiichern range, Specially preparsd zawduist for
domestic consumption retails in Vancouver at approximately $3.00 per
unit of 200 cu.f%.

A comparison of the valus of the three compsiitive fuels can
best be indicated by thslr cost per million B.T.U. A Nansimo-Comox
pea coal mixture with an average saslorific value of 12,150 B.T.U./1b.,-
and selling Tor £8.00 per ton yields 1000,000 B,T.U.at .32.,9 cents;
end based on an average officiency of 55% the cont per effective
million B,T.U. iz 99.8 centa. Sawdust from Douglas Fle with 372
molisture as daliverea, having @ ealoriflic walus OF 5800 B ToUo/lbop
and weighing 3510 lbs. per unit of 200 cu.fH. sella for $3.00 per
unit. The cost for such a fuel pef mlllion B.T.Us 18 14.7 cents,
and based on ai aversgs sfriciency of‘ﬁo%, the eost ver effective
miliion B.T.U. iz 29.4 cents, Fuol 011 wolghing about 9.35 1lba.
per gallon, and baving a calorific wvalue of 19,000 B,T.U./1b. ssllc
for 8 cents per gallon. AV this price the cost per million B.T.U.
18 45,153 cenis, s=nd besed on an average efficlency of 70% the cost
yver offective miliion B.T.U, 18 64.5 cenis, It is obvicus from the
sbove that insofar as price is concerned there is 1i%tlie to chooss
between coal and oil, bub due $¢ such factors az cleanliness and sase
of hendling and operation olil replaced ceal in & cerdaln proportion
of homes. Howover, sawd:st 18 so much cheaper than either of the
above, that on this basis glong 1t has become one of the moat popular
fuels in Vanconver,

The degredation of coal, especlially of the larger lump sizes,
iz a Tery importent factor in its economlc distribution, The Canae
dian Oollieries (D} L%d. have made a rather extensive study of this
physieal property as it affscts thelr ecal during hendling at Van-
CoOuver. The table balow {Tehle VIIT) presentz information, obisained
through ths courtesy of r. B. Smart, assigtant superintendent of the
company, on the relative proportlons of lump coal recovered for sales
ot their various distribution planis in Vandouver over a period of |
ten years. The table also shows the dlfference in relative degra-
dation ag beiwszen npuloading the scows by c¢rang and by wheelbarrow.




Table VIII

Deerudntitn of Vancouver Island ILump Coal

Vancouver Distribution Plants Lump Yield
Percentage of Toial Shipped,

__Joul Handled by Whepl-barrow {underlined).
Yonrs Piant /A Plent #2 Plant #3 Plant #4 Plent #5 Plant # Plantf7

Munedme (ould

88,7 89,5

1940 .84.8 . BB.2 - 74,8 81,5 75,3

1959 72,1 71.6 75,5 79,7 80,2 92,5 88,1
1938 72,6 - 76,8 ‘8749 87.6 76.6 93,1 2.7 -
1937 74.0 20.6 77,7 81.0 80,3 91,8 ' ©l.1
1936 77 .8 77.6 84,2 82,8 82.9 90.6  96.2
1935 9.4 82.6 86,0 87,6 84,0 91,7 87,0
1934 77,1 6.7 ~ 86,7 &67.7 89.8 21,1 95,7
1933 76,3 80.6 82,8 87.5 22,7 94,4 95,9
1932 724 79.3 86,7 88,1 34.6 93,1 92.5

Comox Coal )

1940 65,8 69.8 71.9 76,9 59,8 75.9 woe
1939 62.9 59.0 69,0 76,3 56,7 72,4 -
1938 82,5 67,2 96,8 84,8 63,2 85,1 -
1937 "7L.8 82.8 77 .6 74,2 63,9 78,4 -
1936 73.4 B1.2 79,5 83.5 68,6 74,7 -
1935 74,0 79.4 89,9 82,3 78.3 73,6 ——
1934 79.8 74,9 83,0 82,6 71,9 74,7 -
1933 VEN) 72,8 89,0 62.0 7804 79,8 o
1938 74,4 73.8 88,0 87.0 a2.5 £9.4 e

|
|
|

From the above ¢able it is quite apparsnt that handling the coel
by vwheslbarrow resulkis in-much loss dsgradation of the lump coal than
by moving the coal with 2 clamsbell. A rather interesting fact,
but one that cannot be easily explained, is that at all thelr distri~
bution planta and with both the Nanaime and Comox cosls, there has
been a siteady decrease; during the last fen years, in ths quantity of
lump recluimed frowm shipments; and this seems o be ths case lrres-
peetive of the method of unloedingy

A further study of the degradation of the lump coal showing the
gize reduciion was made and an anelysis of this 1z given in Table IX.

Table IX

Sizes Resulting from Degradation of Island Lump Coal

Handled by Wheelbarrow Hendled by Caanc
Wavaimo Coal .
Lump 86% 65%
N v b 8%
Screenings 11% 2%
. Comox_Coal ,
Lump P . ' 67%
Nub 6% 54

Screenings 17% 28%
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In {he ordinsry hendling of coal 1t has bhsen cbhaerved that
degradation 1s due more to abrasion than o shattering, and this
is borne out by tho above data, whlch shewe that the proportion of
screenings (-7/8 in. s8q. mesh coal) is far higher than the quanti ty
of intermediate mizes produced during the hsndling.

(b} B.C. MAINLAND, ALBERTA & OTHER COALS.

Alchough the Vancouver markel for ecal iz prachbically monopo=
1ized by Island coals = certaln asmount of B.C0. mminland end Alberta
coal is being sold. CAccording to information obialned, the trend
during the last few years has beon towards a gradual decrease in the

+ demand Tor these cozls. Of the B.G. Mainland and Alberta coals
finding & merket in Vancouver, the non-caking bifuminous and sube-
bituminous coals of Alberta and B.C. are the most prevalent., The
bitunminous steam cgoals are marketed to a very limited exbtent, and
come mainly from the B.C. Crowsnest ares. . However a smell amount
of coal from the Alberta Cascade area (Canmore), mostly in the form
of briguettes;, is =slso being sold, In addition a very small
quantity of U.S. coal and brigueties are sold.

Although specific statiatiesa for Vancouver were not avallable
a8 regume of the stailsgties for British Columbla as a whole indicates
that a relatively emall quaniity of Alberta e¢oal is sold in Yancouver.
According to the 1940 Annuval Repord of the British Columble Minister
of. Mines "Alberta coal and fuel sold in Brltish Columbia amounted to
311,832 tons. This conaisted of 134,840tons of bituminous eoazl,
41,055 tons of subbituminous (non-csking bituminous), 61,747 tons of
domestic coal {subbituminous} and 2886 tons of briagueites™, I%
ghould be noted that most Alberia non-caking bituminous and sub-
bituminous cosles are markeited for domestlic uze in the omsbern paris.
of British Columbia.

Below is given a llst of most of the above mantione& goals
.Tound on the mavket in Vancouver for domeatic consumptior during the
auvthorts field wvieit in July 1941,

Origin of Goal Type of ' T Trage Nawe Sizes Marketed

- Province © Coal of Coal .
or Countryl .iréa ' Paa
B.G. Princeton Hubbitumincus Granby Tulameegn .- | Lump, Fgg,Stoveiiut &,
’ - “ FR Tulamgen Val.Prin.| Lump,Egg.S5tove,Mut& Pea
§ Telkwa * Bituminous Aveling - Lump,Stoker ,Blacksmith
Crowanest Bituminous Michel Cobble & Stoker
Alberta | Drumhellert Subbituminouns Midland Taump , Bgg,5t0ve and Nuat
) " w - ! Honarch Lump,EBgeg, Nut end Pes
Coalspur HNon-caking Bitum'a| Mlnehead Lunmp, Ege, Nutb.
o voo. - Teleod River Hard | Lump, Bog, Nut
- " = Foothills Iump, FEzg, Nut
Casecade’ BSemi-inthracite Canmore ‘Briquettes
U. Statesj¥Washington} Gas Carhon Casco Briquettes.{l)
Pennsylv'a] Anthracite | ~—a~= < lstova, Nut.

{1} Casco briquetiss, which ars .sold in Vancouver meinly for use in chick
brooders, but ars recommended for furnaces, firsplaces or heaters, are
menufactured from Petroleum Garbon by Hhe Portland Gas & Power (Co. in
Portland, Oregon, and by the Seattle Gas Company, at Seatile, Washington.
The fuel is a by-produet in the menufacture of gas from oil, whers fusl
oil im spraysd oun checker brick heated o approximately lEOO?F, The
lampblack formed is Tiltersed, driled and compressed into briquettes withe
out the addition of binder. Accordling to adveriised information the
chemical anslysila of ithese briguettes, on the dried basis, is as follows:-
Agh ~eeem 0.85%; Volatile Matter ----~ 14.50%; Fixed Carbon wewam 85.25%;
Calorific Valus -ww-m 15,100 B.T.U./ib.
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A large auwcber of the fuel dsalers in Vancouver handle Alberia
and British Columbis lainland coals, but most of it is apparenily
distribuied through those dealers, mentloned sbovs, who slso handle
the Island coals. The Alberta and Mainland coals are =211 brought -
in by rail and are usually sacked in 100 pound loss in tho cars
prior to storage under cover. In %his case where lump ie being
handled ch&ening out of the flnes is nrov Vthe usunl practice. Hovever
in those cases where the corl iz stored prior to sacking rescreening
ig ususlly pari of the procedurs. For example, at Plant No.4,
{asrrow Xirk Coal Co. Ltd.) where the coale are placed in storage prior
to bagging, the coal 1s regraded by hand into say gy, Sitove and Nut,
and sereened on a 7/8 in. sg. mesh sereen The screeninge ars ofien
mixed with coking coai mcreenings Tor sioker uss.

The limiting screens for the varilous sizes merketed is indefi-
nite, preparatvion being effectsd by hand insefar as lump zizes are
concerned, and sizing being le?t mainly %o the judgment of the labor-
ere employed. .

Dug Ho éegradation on heapdling auéing and subsequent o ship-
ping vhe screen limits used in preparation at the mines serve only as
a rough guide To the size of the coal as merketsd.

In the case of the Monarch (Drumheller)} eccal, however, disirib-
vied by the Clty Coal Co. Lid., 415 Terminal ive., soms attempt ia
meds 0 define -the sercen limita of the sizmes s0ld. This dealer,
who apparently ls the sole agent for Lonarch coal in the dlstrics
Preparea the eoal for the markeds as followsi-~

1. Xump - The large lump is rescrocned by hand and vizually
separated lnto large lump and large egg.

2., ¥gg = This ls forked for removal of slack uzing a fork
with tines about 1 in, apart. (Aboub 1/4 to 1/2
ton of sereeninges results from a car of egg coal.)
Tea cosl as sold 1s roughly 1 - 5 in.

3. Nut & Pea - Thiscomos from thy mine &as & nub pea mizx-
ture which is about 5/8 - 2 im. coal, This ia
Tirst screcned on a 7/8 in. rd. hols siationary
seree making 7/8 -~ 2 in, nubk, The 0 -7/8%
coal ip- rescreened on a stationery 1/2 in.
8Q. mesh scrsen resul¥ing in 1/2 - 7/8 in, pea.
fhe balance is O -1/2 1nu olack.

{c) DELIVERED PRICES OF COAL IN VANCOUVER.
According to inférmaﬁion ohigined from several leading coazsl
dealélrs- In Vancouver the pilces of the various coals marketed in July,
194)1 were as lisbed below:-

Taland Coals

Nanalme Wellingion

L 2 Tl — % 11.50 per ton.
THO.L NUE e $ 10,00 " "
No.2 Nut (Douglas) ~—re-eeem—wommeaoe $ 9.00 " 7
POA = s e e e & 8,00 " 7
Stoker Pea em—mmmcecme— e e me—— W.BO M@
Slack {Screenlngs) —wmr-emoewnos m—— 3 P00 * 0®
Comox
Lump & BEE m= =i o o o et £ 10.850 & "
UL mvmommsm e e e o e £ 10,00 * &
Pea or Pea Black emwom—c—cmeeaene— v § 8,00 " ¢
Slack (Sereenlngs) reewmessccmacnao - & 700 " ¢

7.
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Meinland Joals

Telkwa (Aveling)

Valley & Granby (Sometimes called Princeton Scotlesa)
Lump & BEg ermmmmmeccaeeeee o0 oo e 0 e e £ 8.75 per %on
But ccccecm-- o £ s e £ B.B0 " "
Pen emccommeona- - ————F 6,50 7 "
LUMp —e=emmm 7 22 e e o v 2 a0 2 2 o e o £12.506 " "
Blacksmithh sw—-memeie oo §24.00 © <

{This iz spparently a popuiar blacksmith coal at prasent
and 1s marketed by the Azrrow Xirk Coal Co. Ltd. under the
trade name of fArrow Blacksmith Coal.)

Abexria Cosls

Heleod River Hard {(Coalspur Area, sold also uﬁder trade name of Jagper Hard)

LUp & BEE —ec—wromco e o £12.00 per ton

SUOVE v e s e i e 0 om0 o e e §11.26 = 7

HUL o s e m o st e £10.50 ©

POE  mmmmmen s m e e e e e - %" S I

SLACK o s e st e e g 7,50 " -
Minehead and Foothills (Coalspur Ares)

Tump & BEE eweme mmamemmm———————————— 12,00 pen ton

UG e o e m s o e o e b e e s $10.56- ° ©
Midland (Drumheller Area)

LUMD  rrormem oo rn i e e e e e e s o e £12.00 per ton

SEOVE  rmmmmmmmmmmmmm e e mem et §11,00 © 11,25 per dom.
"Honareh {(Drumheller Lrea} ‘

Largs Lump =-mm—wme SRR mmmnmman———— 512,00 DEr ton

1Large Bgg ecmmmwomnmmsmmeemcseeioean———— $11.80 » v

¥ge (As reteived) ~--eemceccemcccmcneea $31.00 ¢ ¢

Canmore

All the above Alberita coals are often referred %o as “Alberia
Sootless®.

{Cascads Arsal .
LA s o s o e e e e £11.50 per ton
WUD  cmmmemmmmmm e s o e §10.00 © "

This coal sometimes referred to as Anthraciise in Vancouver
is apparently not belng advertlzed for the winter of 1941-42,

Brigquetten
CARMOLE v +orm s amencooe oo e oo e s e o $12.75 per %on
Gasco {Washington & Oregon, UeDile =—mmmemmmacwe $l8.00 » =
- snthraeise
Penusylvania o )
T T T —— $£21.00 per ton

{very little marketed)



B. Dritish Columbis Mainland

The coals of ths British Columbiszs Halnlend, according 0 tho
Bureau of Statistlesz reports, come from two districts known as
Inland and Crow's Nest Pass. The Inlend district ineludss the
Princeton and. Nicola arsas in the south as well as the Telkwa ares
in the north; vhersas the Crow's Nest Pags district is confined %o
the COrowsnest area in the Bast Kootenay districi.

Of the 1,367,332 jons of British Columbia coal seld in 1940,
143,202 tons {10.5%) came from the Nicole (High Voletile Bituminous
Bus& C.) znd Princeton .(subbituminous) areas, 5,627 tons (0.4%) from
the Pellkwa ares (High Volatile Bituminous) and 623,102 tous {45.6%)
from the Crowsnest area (Medium Volatile Bitumlnous).

NICOLA-PRINCETOI AHEAS

0f the Tive operations in thess two avesz{producing subbitum~
inous and High Voletild Bituminous B. & C. coals) operating in 1940,
only four are left, tlie Coalmenft Colliories Lid. having clomed dom.
0f the remaining four, the Hat Creek Colliery situated 34 miles norih
of Asheroft is a very small operation producing only 344 tons of coal
during the year under Traview. .

In the Princston area the Granby Conselldated Mining, Smelting
and, Power Co. Litd. with sales of 81,792 tons, and the Princeton-
Pulamesn Coal Co. with salsz of 21,540 tons during 1940, wers the
only operations. Referance to the deseridtion of the CGranby Consol-~
idated mine, @iven in Chapter 3 of this reyort, indleetes that alw
though w&is company is equipped 1o profduece various alzes for the comm-
ercial marked, ranging Trom Tump, Eeg, Stove and Pea to Slack, most
of their zodl is mined for use in thelr associated power plents and
metal mining and concentrating operations, The coul from the
Princeten Tulameen (oal Co, is awvailable wholly for commercial siles
being prepared as Lump (+4~1/2 Td.); Egg {2-1/2 ~ 4-1/2 in.rd.};

Mut (178g. « 2-1/2" rd.); Pea (§/8 - L in.sq.); and Slack (0-5/8in.sq.).
Most of the coel from this mine is sold in %he disiricts surrounding
Princeton, a small amount finding its way into the Vancouver marke?b.
This coal 1s handled at the distribution centres in {the same manner as
Alberia subbituminous coals. | Thsy mist be Xept in a covered storage
shed, and tha lump sizss are elther forked or passed over & statliopsry
sereen to eliminate the slack whilch has been produced during shipment
and handling.  As 19 The case with Alberta subbifuminous coals the
Princeton coals, especislly the lump sizes, cannot be stored for zny
length of time, even under cover, wlthout serious zize degradation.

.Coal from the Micola area 1s mined by one company, the Middlss-
bore Collieries Lid., selling in 194C a total of 20,442 tons. The
commercial market for this coal 1a pracilcally neglligidle, thse bullk
of the putput being taken by the rsilway, and “the power plant ai
Merritt, At one time an appreclable amount of the coal was =0ld for
domestic purposes in the Kamloops and neighboring dlistrdets, 2 =small
anount finding its way as far as Vancouver, Today, however, Islend
coal and sawdust have apparently replaced Middlesbore coml, and the
progpecits for regaining the market, according to information received,
erg not very good.

TELKYWA ARKA

In this small ares situated on the Prince Rupert branch of the
Canadian Hationel Railways there are two small operations, the
Bulkley Valley Collleries and the Aveling Coal Co. Lid, 0f ths
total 5,627 tons of coal sold during 1940, only 324 itons came from the
Aveling Cosl Co, Lid.
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The Bulkley Vaelley mine is situated on Goat Crsek, a tributary
of the Telkwa river, aboub 7 milea from Telkwa, %o which pointv Hhe
¢oal is hauled by truck. The market for the coal from this nine
is mainly domestlce and is comfined, due to dransportation costs, %o
the small area beteeen Prince Rupert and McBrids.

The -Aveling Coal Co. Lid. operate a mine ~bout 6.5 mlles from
Telkwa, on what is locally knowm as the "Betty” ssam. This ecozl
seam which has a total thickness of about 15 feet 6 inches, has a
top section of sbous 3'4% that is claimed 10 be very high grade and
seems t0 make an excellent blacksmith coal. This is minsed separ-
ately and sold as blacksmith coal, several carloads having been '
distributed in Vancouver during the last year and a helf. The
other pavrts of the ssam are mined for domestlic sales which ars
restricted to a small. local arega.

CROVSNEST AREA

In this district there ls one company, the Crow's Nest Fass
Coml Co. Ltd., operating twoe mines, one at Coal Creck and the other’
at Michel. Of the jotal 623,102 tons of ccoal sold during 1940,
120,58% tons was {rom Coal Cregk, snd the other 802,517 tons dums
from the Xichel colliery. Information received from the compeny
indicates the following combinad production for the year 1940 for
the varlous main slzes prepared:

Tons % of Total
1.5

Lump ses-—mmnemnee 12,756

Mine Rull ~cwmwmme—ew 436,863 53.6

LAY S — 327,855 40,3

Blacksmith ~emeeeo 1,387 0.3

StoKery wm-mwmmaaw 35, 369 4.3
613,610 100.0

At the Coal Crsek collliery only two sizes are prepared,
+1/2 in. rd.hole lump, which is s0ld as run-of-mins to the railway,
and O =12 in. slack, which is =014 for indusirial use. When nut
or pea or larger slack is reguired, the rallway coal will be +1*
or +1-1/2 in lump. This does hot oceur very often.

A% the Michel collisry coal is obtained from three seams,
namely "A", “B® and No. 3; each having differsnt ‘characteristies both
physical and chemical, whﬁch necessitates a ceritain smount of Begreg~
ation for the production of fuels suitable for varying purposes.

The proportional production from the three seams is as indicated
below by the production figures for February -~ July 1941 inclusive,

: Tonz Raw Coml %

No. 3 Seam ~--v—mmm 47,083 10,1 -
- A SEAM  meeme————— 255, 208 55,0
B Sefill meecwawawe o 162,138 34,9
464,429 100.0

The sizes produced at the Michel Gclliery are as fellowa:i-

1. Lump: 47 in. Lip SCroen -e——oeo- FATLUEY & No.5 seams.
2, Cobble: 1-5/Bmg. = 7 in. Lip ~m-w== "o "BY & Wo.3 seams.
3. Stoker: 3/16 Tyrod t01-5/8 8Qy —w- * ¢ " w
4o Slack: -01t01=5/8 in., 8Q. =meme—mo v ow @ "
6, Fines: 0 = 3/18 in, Tyrod ~-wtme- 7 % @ w

" " w

6. liine Run: (slack screened out) w=w- W
iainly Rallway Coal.

According $o information received a% the mine the distribution
of Michel coal for comwercial sales was approximaiely as follows
during 1940.
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7 in. Lump = ALhout 10 cars per yeor, all the seamsmixed,
were sold Last and West of Fernle, the largest portion being dis-
4rivuted in Reglna, Saskatchewan.

Cobble = {a) The B.C, shipments {west of Michel) amounied
0 aboub 80 cars, this being sbout £50% of the total damestie ship-
ments of this size, It consisied meainly of No. 3 ssam coal;, with
a small proportion.of A and B seams, {b) The Bastern shipmentis,
going as far as Timnlns, Ontario, asccounted Tor the other 50% of the
domestic cobble s0ld. For the Winnipeg market mainly B sean
gobble is prepared, vhersas for Ontario all 4he sesms ware mixed.

Stoker - {a) The B,C. shlpments amounted to about 40 cara.
To Vancouver aboul 10 .cars of B seam steker was shipped, whersas
throughout the rest of the Province about 30 cars of mixed Noo 3
and A seam wes distributed. {b) Eastern shipments are more
extensive and amounted to aboub 460 cars during 1940. This was
distributed approzimately as follows:-~ 10 cars “AY geam sitoker to
Reglpa; & or ¥ cara No, 3 seam stoker o Regina and Moosejaw; '
40 cars of "BY geam stoker to the Brandon Gas plant; 20 cars (about
1 car per week during the heating geason) of “B" geam to Eaton®s at
Winnipeg; 280 cars {about 10 cars per week during the heating season)
of "B* and "A" geam mixed, with "B¥ predominating for the general
Winnipeg market; and about 90 cars of “B" and "A“ seams mixed %0
Selkirk, Manitoba (Manitoba Rolllng Mills). - (¢) About 500 tons per
year of Noo 5 seam mixed vith gome “i™ seam is exported to
United States.

Slack - {a) West of Hichel sbout 20 cars of *4" and No.3
seums mixed, with No. 5 predominating are shipped. (b} Bastern
shipmenisa - Manitoba and Ontarico apparently are the blg Industrial
markets for lilchel ilack. During 1940 the bulk of thls sizeé shipped
$0 Menitobe was distributed as Pollows:~ Selkirk, Man. {(Manitobe
Rolling Mills), abous 90 cars of "B¢ end "A" geams mixed; Winnlpeg
General Hospital - about 85 cars (3 cars per week during heaiing
season) of A" geam cosl; Winnipeég schools = about 115 cars {4 cars
per week during heating»season) of "B seam; Deer Lofge Hospitel =
abgut 16 cars {800 tons) of No. ? aeam slack; Defence Induastries Lid.,
Vinnipeg - about 4 cars per day {200 tons) of A" seam coal mixed
with some No. 3. In Onuario the major portion of the slack was
distribvuted as follows:~ " Kenora Paper Mills - about.3lZ cars per
year of No. 3 and "A" seams mixed; Fort Frances Paper Mills - abouy
624 cars per year of No, 3 and. LY seame mixed; and the Dryden Prmper
Co. ~ sbout 104 cars per year 0f "B" deam slack.

(e} A certain amount of slack was exported to Unibed States. At
ths Spokane, Wash., coal yards about 600 tons per annum of No., 3 and
HAY seams mixed are diatributed. The Spokane Portland Cement Co.
takes about Z08 gars per year of No. 3 and "AF geams mixed; and the
Horthwest hagnesite Co, {Washingbon} handles about 900 tons per week
cbout 935 cars per year of No, 3 and YA" seoms mixed.

Pineg - {&) In the West in Hritish Columbia the Sentinel
Power Plant buys mbout 1000 toms per year of' fines from the A" seam.
{b) In the ¥ast, the Winnipeg Tlectric Co. takes about 6000 tons per
year af “B* ssam fines. {c} Exports to the Unlted States include
about &S00 tons per year of No. 3 Tines distributed in Spokane.

An indication as o the ash content of the variocus sizes produced
from the three different sesms mined at Michel is given in the tabls
below, The data were teken from compahy records and represent the
average, meximum and minlmum ash conitents of $he different slzes for
two months during 1941.



[Wh
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Liareh 1941 June 1941 .

Ash % Ash %
Average Maxi- [iip- Aversge Max- Mine
zmm  inmm imum  Lmum
B Seam
Cobble (1-5/B ~ 7 in.} 5.8 7.8 4.4 B.2 7.0 4od
Stoker {1/8 = 1-5/8 in.} 5.3 6.3 5.0 Bt 6o 3 5.1
Fines {0 - 1/8 in,) Fol B0 8:2 7.0 8.0 802
Slack {0 - 1-5/8 in.) 6.5 v - T ot - =
A Sesfli
Cobble 8.8 13,8 €.1 2.3 1ll.3 8.3
Stok@r 900 1\20? 699 Suﬁ 955 ?oﬂ
Fines 2.8 11.2 ¥.2 10.0, 11,8 8.0
Black 8.8 11.8 7.1 8,4 11,8 7.5
No. 3 Seam
Cobble 0.6 10.¢ 8.5 2.0 11.4 7.2
Stoker 9.8 10,5 8.9 2.8 10,9 8.7
FPinss 8.8 9.2 7.0 B4 10,5 8.8
Sleck 100 10,8 9.4 2.8 i0.2 Qb
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Part IX

THE PREPARATION /ND DISTRIBUTION OF COALS

FROL ALBIRTA AND CROVWSNEST, B. €.

WITH SPECIAL REFFRINCE TO THE WINNIPEG DOMESTIC MARKET

1.
Introduction

The Tollowing section of thils report is a record of the
information and data cobialned in the field duriag the month of
Lugust, 1941, at which time coal samples wers ¢gllecbted at various
mines gnd centres of distribution in the Provinces of Alberte and
Manitoba.

The main purpcse of this work $ras to continue the survey of
commercial conls ss prepared at the mines and as dellivered to the

consumer. The mining areas visited In Alberta ineluded hoth
bituminous and subbitiminous coal distriets in the Crowsnesd,
Cascade and Lethbridge areas. The survey of coal as delivered for

distribution to the consumer was carried on in Winnlpeg, Xanitoba,
which 1= the main outlet, especlally for domestlce uass, of all these
coals. In this connectlon it should he noted that the B.C. Crows-
nest mines, vhose coals are distributed in the Pralrie Provinceas,
was also visited, a complete reopori on ithese operatlons appearing
in Part I of this report. '

With regard to the collecition of the coal samples in Alherta
arrangenents were made by the Fuel Research Leboratories, with the
Canadian Pacific Rallway Compsny Tor the fras shipment of the samples
to0 Uttawa., The collection of delivered corl samples in Winnipeg
was facilitated by a simllar arrangement with the Fuel Depariment of
the Canadian Naticnal Rallways. Special acknowledgment is due to
Mr. TP. Marshal, resident officer in Winnipeg of The Wartime Prices
and Trade Board who, due %o his intimmte knowledge of the Winnlpeg
corl trade, was able $0 simplify and expedite carrying on the survey.

The suthor gpent about %wo weeks in the Province of Alberta,
éuring which time twelve (12) mining operastions were visited.
Fifpy-eight (58} saoples of commercisl cosl were collected at these
mines as listed below. During the two weeks apent in Winnlpeg
twenty~three coal dealers, both wholesale and retall, were vislted,
and 107 sanmples.of commercisl coal were collected as listef below.

The wining propertlies and distribution centres vislted and the
samples itaken are as follows:-

A, Province of pAlberis MMining Operations.

Crowsnest Area
1. Internationsl Coal & Coke Co. L%d., Coleman, Alia.
One {1) commerfial sample.

2. HelGillivray Creek Coel & Coke Co.,Ltd., Coleman; Alda.
Six (6} commercial sauples.

Y

3. Vest Canadian Collieries Lid. - Greenhill mine, Blalrmore, Alta.
Six {6) cormercial sarples.

4. west Camsdian Collieries Ltd. - Bellevus mine, Bellewvug, Altan
Four (4) commercial samples.

5. Hillerest-Mohawk Collieries Lid., Bellevue, Alfa.
Bleven {11) commercial samples.



Lethbridge Avea
6. Lethbridge Collieries Ltd. - Gelt mine, Lethbridge, Alte.
Five (5} commercial samples.

7. Lethbridge Collierlies Lid. - Cadillac mins, Shaughnessy; Alta.
Pive (5} commercial semples.

8, J.C. Chester - Royal (Chester) mins - Lethbridge, Alta.
Four {4) commsrcial samples,

9, Lethbridge Co-operative Mines Association Ltd. - Parkosl mine
Five (5} commercial samples. Lethbridge, Alta.

i0. Iund; Nelson, ot al, Royalvliew mine , Lethbridge, Alta.
Five [(5) commercial =smples.

Cascades Ares -
11. Canmore liines Ltd., Canmorse, Alta.
8ix (6) commercial samples.

Highwood Area
18. Flat Creek Coals Lid., 40 miles west of High River, Alta,
Arrengements made for collection of P.& C. Survey
sample.in now seam.

B. WVWinnipeg, Manitoba

"The Cansdisn coals collected in Winnipeg may be divided up
into seven groups as followa:-

1. Saskatchewan Ligunites - 19 commercial samples
£ Drumheller, Idmonton and Lethbridge cosls - 15 commerciul samples

3., Coalspur mnd Ssunder Creek Aress -~ 20 " "
4., Alberte & B.{Q. Crowsnest Pass Coals = 14 w w
5. lountain Park & Nordegz Area Comls - 13 " a
6. Cascade 4Avea Coals = 4 o "
7.  Brigquettes -~ 6 samples

In addition american coals and éoke as wall as British coal
vwas sempled ss shown below:-

8. American (ogla = ~csmmcmmwnan 9 zamples
9. Britlsh Coal ewcccoc—macceaa -1l A
10, American CoKg wrccrmwmmecwsnae J ¥

2

Preparation of Commercial Coml Grades at the dnes.

A serles of reports*issued during the last three years cover
the details with respact to mining and preparaiion for a large nuber
of collieries operating in the various cosl mining distriocts of
Alberta, For the purpose of thie revort a summary of the sizes
brepared at the mines visited and other relavent data collected 4his
Year ia glven below.

% H.I.C.5, {152

R.I.
ReI.CeS. #1286
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Crowisnest Area, Alta.

1. Interpational Cosl & Coke Co. Lid., Coleman, Al%s,
Denison Mine; No.2 and No.4 Seams.

Slzes that could be prepered in 1940
{a) miine RAun {Railway Coal)
(b) House Coal lump; 1-1/4 to 6 in. =q.
(e} Stoker: 1/4 to 1-1/4 in. sq.
{d} Slack: 0 %o 1-1/4 in, s8q.
(e} Stove & Egg: 2.6 in,

) It should be noted that at present (1941} practically no comm-
erclal coal was being prepared, the cutput of the mine being limited
to Rallway coel, and slack for théir beehives. The preparation
plant was completely disorganized and there was no indleation s8 to
how long it would be before commercial grades could be prepared.

During 1940 the producition from the Internaticnal Mine was as follows:-

‘No, 2 568M rm-—we—m—no————— 302,400 tona
No, 4 Seam ~-ommmamnae—as 71,900 tons

The production was about 1550 tons per day, but if staflf were
available, it was Intimated that %this could be stspped up to 1700 tons
per day. The distribution of their ceal during the last yenr was
as follows:-

Shlipmenta g
Ming RN ~ev cmccme——— - 243,000 tons
Slack{0~1/4 in,} ~m-m=e= 27,300 tons

Used In Coks Ovens
Slack}O=1/4 In,} ew=--ve 105,900 tons. (I% should be
neted that in ordsr o improve the coke s coartain
amount of the larger cleaner sizes of ocoal were
crushed to produce coking slack.)

2. MeGillivray Creek Coal & Coke Co. Lid., Colemsn, Alba.
Carbondale Mine; HNo. 2 and No., 4 Seams

At this mine the Tollowing commerclal sizes are belng produced:
(a} Mine Run )
{b) Screened Lump or’ “Coarse Coal”:~ +1=3/4 in.sq.hole sarsen.
{c} Stoker: 1/2° ¢ %0l=3/4 sq. hole.
(d} 1-3/4 in, Slack: 0 o 1-3/4 in. sq.
(3} 1/2 in. Slack: 0 to 1/2 in. sq.

The production during 1940 was as followsi-

No. 2B Seam ~wom—moawm -~ 310,900 tons
No. 4 Seam we-mmmoe—ukios 1700 ‘tons

that 1s, about 1300 tons total per day. The distribution of the
coal from thls mine by size, for 1940, was as follows:-

. Commerclal Railuay
Run of Hine 6,708 tons 239,675 tons
Lump {Coarse Coal) 265 ¢ ——
Stoker {Nu% Pea) : 8,032 - U

Slack 44,606~ 27,534 "

53,611 tons 267,209 tons



3 West Cansdiasn Collierles Ltd., Blairmore, Alta.

Creenhill Hine: No. 1 and No. 4 Seame

The sizes normally prepared for the commercial markety
are as follows:-

(a)
{(b)

{c)

(@)

(o}

(£

{g) '

Mine Run (Mainly Reilway Coal)

Washed Furnaced- 2«5 In. rd. This is preparsd
from the +1~1/4 in.(sg.) coal, the large lump

of which has besn reduced ln a orusher set st

4 in. by washing in a Vissac Jig and rescreening
oyer a 2 in. rd. hole screen, . The undersize
goes to smaller sizes except the Wescan stoker.

Ordinary Stoker (Nuit~pea or screened steam):-

1/4 %0 1-5/8 in. sq. hole screen., When reques-
ted a 1/4 to 1l-1/4 in. stoker size is produced
by crushing the 1/4 to 1-5/8 in. cosl) and scrsen-
ing out the 0-1/4 fines thus. produced. This
ordinary or regular sioxer coal contains sboui
11% ash. .

Yescan Stoker:- 1/4 to 1-1/4 in. sq. hole screen.
This is a specially propared coal washed in g
float-and-sink washer to about 7% ash., This
cogl has-been on the merket since November 1940,
especially in Northern Onterle. During the
summer it is prepared by rewashing the mlddlings
from the tablez, but dwring the heatlng acason it
is prepared mainly from the raw coal.

Blacksmith Coal:~ 0=1/2 in. This is preparsd
from the 1/4 to 1-1/4 in. Wescan stoker by washing
down to 5% ash and crushing to pass 1/2 in., no
fines belng removed, An average analysis of this
coal obtained from lir. W. Bird, the Agent in
Winnipeg, is as followa:-

II01SHUTE  ~-m—mmm e _ L.0%

Volatile Matter ~—~cemm-- 23,5%

Fized Carbon -~e-—~=—mm—— 70.5%

Ash S0 e 7 e S o R 5003’%

SULPhUT ~~mmmm —————— 0.5%

Calorific Talue —-emmmmm- 14,556 B.T.U./1b.
FoPolio mmmmbmammmommm——— 3000°F.

Caking ~v——mommmmmmsn e Good Coking

Steam Slack:~ 0 to 1-5/8 in, sg.mesh screen.

174 in. Sleck:= 0-1/4 in. sg.mesh screen.

The total shipmentzs from the Greenhill mine during 1840
emounted to 342,897 tonsg; of which 201,120 tons was comm-
ercial coal as Tfollows:e

Washed Furngee ———r—m—wmcmcmcm—a——— 18,847 tons
Stoker {Nut-Pea) & WosScan e-—wmumam 50,588 *
Stenm Slack semwecmrmccnrncc e ———— 44,000 ¢
1/4 in. Slack ew—c—mccremamem——— . B7,600 *

The remainder of the shipments was Mine run to the Rallway.
During 1941 the output of the Greenhlll mine was inecreased
to avout 2100 tons per day, the hulk of coesl coming from
No.l seam. {Approx. 40 tons per day from /4 szeam).



4. Wosh Canadien Collieries Ltd., Blairmore, Alta.
Bellevmue Mine No. 1 Sean

The gredes of coal normally prepared for shipment during
1941 wers as followss:~

{a) Lump: Over 6 in, rd. hole
(b} Veshed Furnace: 2-86 in. rd, hole
(¢} Steam Slack: 0 %o 1-5/8 -in. ag.
{d} Slack: 0 %o 1/4 in. sq.
{e} iine Ruu. .

During 1940 311,022 toms of cosl were shipped from this
mine. Out of this 36,120 tons was for commercial
distribution, the bnlk of the coal being Miis run and
Slack for the rellway. =~ The commerciel shipments were

g followm:-

LUMp —-m—-memmemm—mmene 5Y0 tona
Washed FuUrniace ewmem—wo 438
Steam Slagk «r-coecaw -~ 28,202 "
Slack {0-1/4in.} ~—ce-- 6,910 "

During 19él\ﬁhe precduction was increesed malinly due Ho
increased railway demand, and in July the averags was
about 1810 tons per day.

9, Hillcerest=Mohawk Collieriess 1Litd., Bellevus, Alta.
- Mohawk {Maple Leaf) Mine Mo, 2 Seanm

The various sizes of coal preparsd at this mine ara
as shown below:-

{a) Screened Lump: +1-1/4 in.rd. hole
(b} Purnace Lump: 1l. +1-5/8 in. rd.
_ 2. 1-5/8 to 4 inyrd. (alao
called stove).
{e} Nut: 1 %o 2-5/8 in. rd.
(d) Pea: 1/4 tuv 1-5/8 in. rd.
{e) Stoker: 1/4 %o 1 in, rd.
(£} Mine Run '
{g} Black: 1. Nub Slacki= 0 = 2 in. .
2. Stean Slack:- 0 to 1-5/8 or 1 in.
3. 1/4 in. Slack;~ 0 to /4 in,
(h} Buckwheat: 1/8 - 1 in.

o

During the yeer Aprll lst 1940 o March Blst 1941, $he
Tollowing was the production at this mine by size.

Tona ﬁ
Iﬁina RU.XJ. *********** 1569 5?5 Baol
Nui Slack —weevmwanms 20,988 11.0
Steam Slagk ~wcemaoan 313 G2
1/4 in.8lack ~—mmeeea 5,068 2.7
Stoker ,eemecwmee . 605 0.3
Poa ~rmeemcccccneaan—, 198 0.1
Mt wecreccmem - 797 0.4
Buckwheat weecmmoe—a- 5,084 2.9
Junp {Screenad Furnace 495 0.3
& 3tove) —-me-
190, 383 100.0

From the sbove i1t is obvious thet the bulk of $he coal
mined, il.e. 96% of i%, was shippsd as Mine run and Slack,
the major porilon of it going %o the ralluway. Thus, at
present, only a relatively =amsll tomnage is available for
commerclal distribution.



Cazsesde Area, Alls,

l. The Canmere Mines Ltd., Canmore, Alta,
~ New Mine (No.4 Seam) 0ld Mine {lMorris Seam)

The various grades of cosal. producad at this mine quring 1041
are as Yollows:-

(a) Lump: +2-5/8 rd, hole.
{b) Stove: 1-1/2 to 2-3/8 rd. hole.
(c) Stoker: 1/4 sg. to 1-1/2in. rd. {(also referred to as

_ blower size and Pea.)
(d) Slacu' 0 tol/é: in. 384,
{e) Commercial Mine Run: +1/4 in.sg. -- all $4 Seam.
{#) Railway Mine Run: +1/4 in.sq., sometimes mixed with
very little Slack. However at times approximately one-half
of the 0-1/4 im. Slack normally produced (ebout 17% of the
caal) is introducad in the form of special briguettes made
with gbout 3 to Z-1/2% of petroleum ssphalt binder.

In addition to the above, Commercial briqueties are prepevred
from the 0-1/4 in. slack using sbout 6-1/2 to T% petroleum
asphalt binder. .

The above coal sizes, with the exception of the slack and rail-
way coal, are usually dustprooled using the Viking hot oil
treatment, The lwmp is treated with about 1/2 gallon of oil
per ton; the stove coal with 3/4 gallon per ton; the stoker
with 1 zallon per ton, and the Commercial Mine Run with 1/8 gal-
lon per ton.

Accbrding to information received mést of the commercial cosl
comes From No. 4.seam and ie trads named "Nuseam®. During the
first two hours of operation at the mine, l.e. $ill 10 A.M.,
only No. 4 seam conl comes through ths tipple and an astempt is
made to prepare all the commercial coal during this period.
However, it should be noted that, for exemple, when it is necess
ary to prepare stolker coal after 10 A.M. 1% conalasts of No. 2
seam as well as No. 4 seam coal; but they are not mixed ox
blendsed in the true sense. The coal from each seam goes over
the tipple at different times and a car of sicker or say other
size will, after 10 A.l., bPa partially No. 4 and perdislly No.2,
and there is no atiempt mede %o govern the emount of each,
Turing the last few months the relative output of the two seams
wae as follows:~ .

No, 4 seam -———m~=m—-- appfox. 900 tong per day,
No. 2 Befm wawom—~e—w~ - 300 tons per day.

The distribution of the wvarious sizes perpered 1z indicated by
the following typical screen analyses of the coal going over
the tipple and as tested by the: compsany.

Tump Stove Stcker - Slack {(0-1/4)
' b VI 2 &
May 1940 . . 15.4 " 07,5 - a7.1
Dec. 1940 15.0 15,5 32,5 27.0
ﬁ.p]:'il lgé:l" 1830 1505 : 5105 55::0

The No. 4 seam is being mined by handpick in addition to short
and long wall which are machine mined. The longwall is about
180 £%, long and is eguipped with a papn conveyor, wWhersas the
shortwall is 30 Pt. long end egulpped with a Duckbill loader,
This letter method is preferred and it is the intention of the
company to extend the shortwall system.



. The company has been conzidering the advisability of introduc-
ing a washery especlally for the stove size which is dirtier
than the other sizes due %o the presence of a l-1/2 in, band
of rock in the #4 sean,

Lethbhridge Area, Alia.

1. ZLethbridge Collieries Lid., Lethbridse, Alta.
Galt No. & Mine Galt Seam

The various slzes produced st ihis mine are as followa:-

{2} Lump: +4 in. rd. hole (Handpicked)
(b} Cobble: 4«8 in, rd. hole (Hendplcked}
{c) stove: 1-1/8 %0 4 in, rd. hols (Spiral clesners)
(4) stoker: 5/8{elot) to 1=1/8 in, rd. hole {Spiral cleaners)
{e)} Pea Slack: O %o lel/8-in. »d. hole {Partislly spiral

. cleaned)
(£) Slack: 0~5/8(slot) in. {not claanad)

Certaln changes in the cleaning equipment ere %ol he introduced
in the near future. The spirel cleeaners will be gupplenented
with air cleaning tebles,, Aecording to Mr., B. Coon, General
lfanager, Mr. G. Vissac has been called upon to. deglgn an gir
cleaning plant for thelr stove and stoker slzes. ' Apparently
the plan is %o install two American Coal Cleaning tables %o
take &8 refuse relatively hizgh In clean eoal from the spiral-
izers and reclean it.

2. Lethbridege Collierles Liyd., Shawghnessy, Alia. |
Cadillac Mine Galt Sean,

At this mine the following commercial -sizes of coal are
produced. S

(a) Lump: +4 in., rd. hols. (Jendpicked) and =ome +8 in.

(b} Cobble: 4-8 in, {approx.) {(Handpicked) ‘

{e) Stove: 2-4 in. rd. hole or 2=5 In. {Mechanically plcked)
~ {a) stolcer or Paa: 5/8 4o 2 in. rd. hole (Spiral cleahed)

{e} Slack: © %o 5/8 in, or 0-1 in. or 0-2 in, (Unclesned}

{f) Single Scresned Lump: +3/4 in. rd, hole (thdpickad}

The producilon of the various sizes Al thils mine du;ing 1940
was as follows:=

Tong ﬁ

Lump: (&) + 4 in.  eeememmee- 24,137 355
{(b) + 8 In. 4wme m=m- 1,300 1.9

Single Scresned Iump: —~—-em—=- 5,003 8.2
Cobble! —-——mrma— e 6,498 8.5
SE0VE: ~ememmmemmce———————— 2,880 144
Pea (Sitoker) memuwmmocamwom - 33830 5.6
Blacky  aememmmmc——— 12,524 18.5
Bone: B I TP 4,330 6otk
68,007 100.0

With a view to decreasing the breakdown of the coal at this
mina, the loader for ¢the lump and cobble was altered. The
seraper conveyor used in the past tended %o scrape particles of
coal off the lumps, producing from 1-1/4 to 3 tons of slack per
car loaded. To overcome Hthis the scraper was replaced by &
belt ceonveyor with satlsfactory resulias.

* Bone coal with about 18% ash is obiained irregularly from a
section in the centre of the asam abouy 4-5 in. thick; also
from botbom of ssam. Sold loecally at {2.00 per ton.



The following thres small mines which were visited during this
flield investigation are described in grester detail as uhera is no
other record of them in our flles.

3. J. G. Chester L - \

MANE: —mmmm—mm—— e ——— Choeter Trade Néme of Coal: -~ Royal

SEOM: —mmmmm e m e Galé . ‘

Locatlon: wemmmececma——— About 4-1/2 miles North of Lethbridge in
Pownshlp 9, Range 21, West of the 4th.
meridlan, , “

Mine 0fficials;: ~—-=me=- J,0., Chester, Proprietor.

QULPUL: = mmmcwmma— e About 125, tons per day (8 hr. shifs).

Deoails of Mins and Seam:

This mine was started 1n 1925, and has been operated by
lir. Chester since 1937, The mine is entered by a rock slope af
50°, which runs for a distance of 257 feet to the cosl seem. The -
wine entry is in the coules from which sn incline, 1100 feed long
at 12° %o 20° is comsvructed 1o the prairie level where the tipple .
iz situated. The seam is about four (4} feet in thickness and the
aversge section of the seam is as shown bslow:

LTI Conl ~ 10°

Z
| | Slate - 10"
s
i/ /111111171
/1711111 Corl - 247
i
LT

Clay - l-1/2"

b~ -—‘\

e
L1
BW//777177774 Goal - 247
Y

By o

é ' Slate
1

In mining, the top 10 inches of coel with the indicated 10 inches
of slate is lefs In the roof.

From the bottom of the rock slope there is & main haulage
entry running in a Morthwest direction for a distance of 500 feet.
From this are struck off the "butt" enirles which are about 300-350
Toet in length. The coal. is worksd by the room and piller system
with 24 Poot rooms snd 2 %0 10 foot plllars at 35 foot centres.

A1l the coal is machine mined using a Sullivan undercutiter.

Haulage throughout the mine im Uy horse.  The one ton
capacity cars are brought %o the prairie level in trips of three by
meens of an elgetric holsto

=3



The Tipple or Bankhead

Each car of coal is hoipted saparately .from the ground level
%o the top of the tipple by sn elewator and discharged by an end
dump ontc & stationary 3/4 in. bar sorsen. The oversizs (+3/4 lump)
is weighed in a welgh pan, and is then passed over a stationsary
bar screen with 4 ip. openings. The +4 in, lump drope inte a
bifurcated chute for delivery to trucka. The 3/4 %o 4 im. coal
is screened on & 1=1/4 in, bar scrsen siitusteld Immedistely below the'®
4 in, bar sereen, to make 1-1/4 %0 4 in. stove coal which is re-
screened before loading inte trucks to remove fines. The ~ l=1/4 in,
coal passes over a 1/2 in. bar screen {o produce 1/2 %0 1-1/4 in nut.

The 0-3/4 in. slack drops onto a 1/2 in. bar seresn o
produce 1/2 to 3/4 in. pea or stoker, which is often remixed with
the nut coal, . )

The 0=1/2 in., slack drops into a-bin.

ALl the sbove sizes are collected in bins from whore they are
discharged to itrucks for delivery, elther for local distribution or
for shipmént. In this latter cass the coal i2 frucked to the
C.P.R. freight yards at Lethbridgs.

1% should be noted that lir. Chester ia planning on introduc-
ing & shaeker screen as well as a rotary azcreen to_take the place of
the stationary scresnsused at% present. ’

There 1s no clsaning snd very little handpicking, this latter
procedure taking place o some extent while the large sizes of cosl
are delivered to %rucks. '

The various sizes produced ai this mine are as follows:e

{a) Lump: +4 in. har screen

{b) stove: 1-1/4 to 4 in. bar

{c) Nut-Pea: 1/2 %o 1-1/4 in. bar
{d) slack: © -~ 1/2 in. bar.

During the year 1940 the production from this mine by gize
wag a8 below'

Tons
Lump & BH0VEe ~emememe- 10,4356
HutoP8 mmm—mmema———— 3,00%
Slack =—-=—mmaemnaa. = _2,879 y
TO%al cmmmmcmmmcanda— 16,315 -

The distribution of the sizas, excluding slack, by destination
vas as follovs:-

Lump & Stove HNub-Pea

Bniioha ~evomween—— Tong —~eew 120 —
Saskatchawanl —~m-ea= Tong —w=—w- 2818 as
Alberta we=—cmecaaa- Tong we—ww 8823 2968
British Columbla -~-= Tong wev-- 225 wco
United States —-~~—- ~ TORS —~-em= 570 s

10197 3001

According to & report, issued hy the Research Council of
Alberta in June 1938, the analysis of a Channel sample Haken from
the mine was as follows:-
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As Received Basis

Molsture ~-—emcammee % 1l1.8
AL meemmemmm & 6.8
Volatile Matior-———m- & 33.2
Fixed Carbon ==—m—eew o 48,2
Calorific Value --- B.T.U./1lb. 11,220
Caking Propertles non=caking

During the summer the prlces of the varlous plzes per on
F.0.B, mine, for local sales were as {ollows:-

Lump: § 3.75 Mus-Pea: £1.85
Stove: § 3.85 Slack: £0.75

"4, Lethbridge Co-Operative Mines Asscciation Lid.

MiNg: mecemmrmm—————————— Parkoal
S58aM: ~-remcm—— e —— Gal®
F.0CAELON I ~emtm e e rm e o About § miles North of Lethbrldge, and

about 1/2 mile Bast of the Chester mine,
in Townehip 9, Range 21, West of the
4th meridian.

ifine OfPicials: ——memmmwma John Gorrett, !line Manager :
' This mine is operated on a go~oparative
basis.
QUEPUE: ~emmmrcm e Adoout 12D Yons pey dmy.

_ Details of liine and Seam:

_ The Galt seam worked at this mine 1s similar to that mined
at the Chester mine, thal- is, there is gbout & fesb of coal aspar-
. ated by a thin band of clay. The mine entry is in the coulee,
and the coal seam 1s eutered by means of a rock slope about
401 feet in length.  The coal is mined by the room and pillar
" method with 24 foot rooms end 10 foot pillaras, and is mechine
mined using & Sullivan undercuster, = - All haulage underground 1is
by horse, and %the 1 %on cara of coal are brought %o the top of the
tipple, situated at prairie levgl, from the botitom of the =lope by

means of an elacﬁric holste

The Tipple or_Bankheaﬁ

The ccal is dischargsd in the tipple by means of an end dwmp
onto a statlonary 3/4 in. bar screen. The +3/4 in. coal, with-
out belng welghed, is passed over a stetionery 4 inl bar screen,

‘the +4 in, lump going to a bin. The /4 to 4 in. undersize

pagses over & 2-1/8 in. bar screen situated helow the 4 in. screen,
resulting in the production of 2-1/2 to 4 in. stove coal, The
zinus 2-1/2 in. coal passes over a l=1/2 in., bar screen making

1-1/2 to 2-1/2 in. nut, and 4he minua 1-1/2 in. coml goes over a

1/2 in. bar sersen resulting im 1/2 to 1l-1/2 in. pea and 0 %o 1/2 in.
glack, .

The D-3/4 in. slack from $he iniiial screening passes over
the 1/2 in, bar screen, the 1/2-3/4 in. coal going. to the pes, and
the 0-1/2 in. to the slack bin,

413 the sizes produced are ptored in bins below the sereens,
and are daliversd by truck Tor local sales, and to the raiiway atb
Lethbridge for shipment.

The aizes normally produced bthen are as follows

{a} ZLomp: +4 in, Bar sereen

{b) Stove: 2-1/2 to 4 in. ber screen

(¢) Nus: 1-1/8 %0 2-1/2 in. bar screen
(d) Pea: 1/2 %o 1-1/2 in, bar secrsen

{(3) Slack: 0 to 1/2 in. bar screen



S. lund, Nelson, et al

Mine: —~eecccmwmccmce .- Royalview
Seam: ~emcmmmewee—ac———— -- Galtd
Location: cmwememomaeca——— About 6-1/2 miles Norith of Lethbridge

in Tovnship 9, Range 2}, West of the
: 4%h meridian,
Mine Officials: ~-~-wcr—mae- Fred Lund, Mansger
Output: ——rmmrm—emme - About 125 tons per day.

Details of liine and Seam:

The Galt seam worked at this mine is slmllar to that mined
at the Chester mine baing ahout 4 fest 1n thickness. The mine
situated in the coulee 1s entered by a shaft whlch is S0 feeb
deep to the cozrl. The seam is mined by undsrcutting, and is
operated by the room and pillar system, All the coal is loaded
by hand-into the one ton capaclty cars which are brought by
electric holst up the shaft $o the top of the tipple.

The Tipple or Bankhead

The tipple is slituated in the cgoulee. The ¢oal is discharged
from the mine caws at the head of the tipple by means of an end dump
onto a 3/4 in. bar screen. The +3/4 in. lump, after being weighed
in a weigh pan, passes over a 4 in. bar scresn o maske +4 in, luwap
which i2 rescreened on a 2 in, rd. hole sereen prlor o dslivery to
trueks. The undersize goes over a 1-1/4 in. bar screen to make
1-1/4 %o 4 in. stove coal. The 0 %o l-1/4 in. coal joins the
0 to 3/4 in. slack from the primary =eparation, ths mixture belng
'acrsensd by means of a rotary screen to glve 7/8 in.(sq.) to
1-1/4 in. bar nut coal; 1/2 to 7/8 in. sq.mesh pea coal; and 0-~1/2 in.
slack,

All the various sizes are held in bins or chutes, and ars
delivered to trucks elther for local =seles or for delivery to the
railway in Lethbrideze for shipment.

The various slzes prepared are as follovws:=

{a) Tump: +4 in., bar scresn

{b) Stove: 1-1/4 to 4 in. bar screen

{c) INut: 7/8% ag. to 1-1/4 in. bar screen
{d) Pea: 1/2 %o 7/8 in. sq. hole =mcreen

(e} Slack: © to 1/2 in, sq. hols screen.

¥

Saunderg Arveas, Alta,

1. Bighorn & Saunders Craek Collieries Litd,

Although thils mine was not vislited by the =muthor a certain
amount of information was obtained in Winnipeg from Mr. W. Bird,
Sales Agent for the company.

Mine; =emmmmmces ccecec———— Saunders Greek, Bighorn (Also irade
name of coal)
Location: ecwsmowmenmmamanna AT Saunders, filta. in Towmship 40,

Range 13, West of %the 5th meridian on
the C.N.R. branch line from Rocky -
. Mountaln House to Nordegg.
Mine Officials; —memeecmen- J. Charbonnier, President.



Preparation at the kine:

The following sizes are prepersd for shipment,

{a) Double Scresned Lump: Over 10%x 18" bar scrsen.

{b} Junior Lumﬁﬁ 4% 8% bar - 10"x 18% bay

{c} Ostrich Xgg: 2"z 10® slob scrsen - 4%x 897 har.
The Junior Lump aad Ostrich Egg are speclally

prepared for the Ontario market.

{d) Stove:  1-1/4" slot - 2"x 10" slot. (This is not

prepared regularly.)
(e) Nub: T 3/4% glot tol-1/4" slot.
{£) Stoker: O0tol-1/4" slo%,
- {g) . Slack: © = 3/4™ slo%b.

*This lump is called 4-8 in. Cobble when distributed

because of degredatlion.

Although the potentisl output of this mine is about 60‘000
tons per yeer, during 1240241 itHe total shipments for the year

amounted to 21,323 tons.

Tha distribution of the various slzes was as‘followsz-

Double Screened Lump —-~----
Junior TUmMp =~—mmesmomc———
Oatrich Egg =wwem—canoma—=
NUB, rmmemmmomoem e s s e em

slugk.

Highwood Arses, Alta.

1. Flai Creck Ceals Litd.

Mine: wevacecmqmcramon e e Flat Cresck
SOAMS: —m—mee e oo G m——— Ho. & Seam {8 £%.);

The stoker coal mentloned above is & mixiure ol nud sund

No. 7 Sesm {35 £4.)

Location:; em—w~movowmmweaww—ww Bagt half of Section 34, Township 17,
- - . Renge 5, West of the Sth meridian,
at a point about 40 miles southwest
of High River, Alte. (68 miles south-

west of Calgary,)

Mine 0fficiagls; wem~-~ - e R.¥W. Wallace, HManaging Dircetor,
. 211 « 7%h Ave.,H., Calgary, Alta.

Detalls of Fine and Seam:

Work at this mina which is operating on = Freechold lease held
by e Mr, Wedo Walkexr, began in Augus% 1938, in one of tha seams {#6)

which outerops on the North bank of Flat Craek.

A% this point

there are apparently elsven seams ouicropping as indicated in the

following sketch,

'
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The seams very to a great degres in thelr thickness and .
general constltution. The firat work was done in No. 6 zeam,
which 1s on the average sbout 8 feet thick, The eniry to the
nine is about 1200 feet north of the Creek, and consists of a
drift passing through about 100 feet of gravel befors the seam
is struck. Development in the seam which pitches at 52° has
proceeded roxb dlistance of some 300 fest, using the room and
pillar method mining, all cosl heling won by haendpidk. During
1940 ten men were working at the mine, ralalng 1500 tons of cosl.
Examination of this seam, at the face, indicated that 1% was qulte
. dirty, there being seversl bands of bone intermingled irregularly
with the ecosl, In eddition £t is broken up and crumbles very
easily with the resultent productlion of a large quantlty of fines.

No., 7 seam, which 48 separated from No, 6 ssem by aboutd
29 feet of sirata, is a 35 foot seam and samples taken near the
outerop indicated that it was cleansr then No. € seam. Reporis
of Analyses by the Alberia Resesrch Councll showed that No. 6 seam
coal contalned 13,5% ash whereas No.7 seam coal contained 11.5% ash.
This fact, in addiion e the thicknessz of the seam proppihed
officials of the compeny to breal intoc No. 7 seam. This was
effected by means of & crosscut from.-No. § .seam, and on Aug. 14/41,
during the suthor's visit to the ming, the coal seam was struck.
Txaminaiion of a section of this seam near the outerop at the top
of the hill indicated ithat this coal is probably clesner and mors
uniform than No. 6, but 1t seamed to be softer aud more seoriously
broken up. This, no doubt, will result in the production of a
larger quentity of fines during mining.

Tha Tippla or Bankhead

The coal brought out of the mlne, now operatling on No. 6 seam,
is dumped by an end dump ippler over a 2-1/4 in. bar screen. '
The +2=1/4 in. lump is retained in a chute or bin. . The minus
2=1/4 in, lump is sepasrated on a 1/2 in. screen, the 0 - 1/2 in,
alack being at present dlscarded, while the 1/2 to 2-1/4 in. is
separated on a 7/8 in, sq. mesh stationary scresn %o produce 7/8 o
2<=1/4 in. stove ceal and 1/2 1o 7/8 in, Pea (or Chestnut as they
sometimes call 1%). '

4B there are no reil facilitles, the closest railroad connbe
ection belng at Hign Filver, 40 milesn distant, all +the coal 1s moved
by truck either to High River or to Celgary, at which latier point
they operate s coal yard. Haulsgs 0 High River coats $1.50 per
ton, whereas haulage t0 Culgary costs $2.00 per ton.

Thus the sizes a® present (1941} available at thls mine, and
the sale price of these at the mine and at Calgary ars as Follows:~
4 .

Selling Pricde per ton

A% Hine it Calgary
Lump: +2-1/4 in. Bar screen § 4,00 % 700
Stove:r ?7/8 ag. t 2-1/4in, Bar . 3:50 7.00
Pea: 1(2 o 7/8 in. 8G. . B.50 6,00
General.

It should bs noted thatv the coals available in this area are
somevhat similar 4o.the Canmore coals of the Cascade area in that
they are low volatils bituminous non-ceking or weakly ceking and
very friable. This phyesical characterlstic results in the produc-
tion,during mining and preparation,of sn excessive quantity of fines;
end according %o Mr. Wallacs, Mapsging Director of the company,
preasents & briguetving problem if minlng is to be gondueted econowm-
ically =nd on a greatly increassed scale in the Tulure. As ind~
icated above, the 35 foot No. 7 seam is considered superior to the
No. 6 sean because of the lower mineral matter content, and thus i

i
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is this seam which mainly interests the operator insofar as the
futuré 18 concerned. The company has had some prelinminary work
done by the Albsrta KResesarch Council. A sample of 0-1/4 in. cosl,
was tested at these laboratories for its amenability to briqueiting,
and the report indicated that the fines tested conteined 17% ash.
The Volatile Matter wes 15-16.5%. The author, in discussions with
Mr. Wallace, pointed out the difflculty that would be encouniered
in marketing a fuel so high in ash in competition with briqueites
already being scld. However [fr. Wallace indicated his desire to
have his coal thoroughly investigated at the Fuel Research Labor-
atories by the methods established for studying the physieal and
chemical characteristics of run-of-mine coal. Such & study will,
no doubt, definitely indicates whether or not this coal is or can be
made sulteble for additiomal beneficiation by briquetting.

As mining in the No. 7 semumn had not Yot begun it was tentative-
1y arranged that a sultable sample should be collected at some Future
date by the company officizls. 1t wes suggested that after suff-.
icient work had been conductedto prave the seam, a sample should be
collected daily for a week, and the aggrsgate shipped io Ottawa
for investigation.

, It is important to note, in connection with the subject of
briquetting Flat Oreek Coml, that even if the coasl were found suitable,
certain economic factors may prevent the estsblishment of such & :
process. For example, due to the fact that the mins ie situated so
far from a railway the cost of pitch binder, iP {this were used, would
be wvery high. The pitch-would have to be brought in drums to the
mine, and under such conditions of tranaportation would coat about
$i36,00 per ton at the mininum, Thua if 6% pitch were used the
binder would cost about $2.16 per ton of briguettes, It was altern-
atively suggested that the estiablishment of a briquetting plant in
Calgary and the use of a starch-asphalt binder may result in a more
‘ggonomical cperation.

Drumheller and Edmonton Areas, Alba.

See Rol.C.S. 147 {19239)

The Saskatchewan Lisnite Coal Field. :

See R.I.0.S, 141 {1939)

3

'Disﬁribution.qﬂ Commereial Coal in Winnipoeg.

A thorough survey of the commercial coal market in Winnipeg,
especially with regard to domestlc consumption, indicated that a
great varisty of coals were asvailable. The 1is% below sriows
aecording to origln the comls which have been marketed im Winnipeg
during 1940. |

Ao Saskatchewan - Lignites from the Bienfait, Estevan and Roche
Percse districtes 1n the Sourls azrea are prevalent on the
" Winnipeg market. These coals coming from several cperators
are sold in varlous sizes from lwmp to slack, the stoker
sizes being in increasing demand. :
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B, Alberta - Subbituminous {Domestic) coals from the Drumheller
aree are popular in Winnlpeg, especially in the lump sizes.
Iindications are that the consumer iz gradually swinglng
towards the use of smaller lump in presfevence to the
double screened lump so ruch in demand in the paei. A
limited amount of subbltuminous coals from the Fembine and
Fdmonton areas ars sold in Winnlipeg, as well as soms from
the Carbon area, but litsle o no coml from the following
areas appemrs on the market; Ardley, Blg Valley, Brooks,
Camrose, (astor, Champion, Gleichen, Milk River, Pakovki,
Redcellff, Sheerness, Taber and Tefield.

. Bitumingus coals of the non-caking domesiic variety
find a ready market in Winnipeg especially in the lump and

" stolker sizes. Thess include the Coalspur, Ssaunders and
Lethbridge area coals. Apperently these coals arse divided
into %wo classes, those most sulted Tor domestic use in lump
form, and those regarded more suitable in smaller sizes for
stoker use, The Lethbrldge coals and the Coalspur area
coels from the Vel 4°'Qr sean, e.e. the MeLeod Rlver Hard, .
Minehead and Foothills coals, by reason of their tougher
and lumpier characteristics are preferred where lump coal is

- required. On the other hand the Saunders ares coals and:
%0 a lesser degrea these in the Coalspur ares mined in the
Ifynheer seam, that 1s Sterling and Cova coals, are, by
reagon of thelr physical and chemical propertles desmed %o
be more suited for astoker use,

Bituminous coals of the caking variery are not ex-
tensively used for domestlc purposes by small householders.
The greatest market for these cosls ls in the heating of
apartment buildings, stores, offices buildings, churches, stec.,
either by handfiring or mschanical methods. For this pur-
pose the mine run stoker and slack sizes, as well as the
lump sizes of the coals from the Mountain Park and Crovwsnest
sreas are the moaf prevalent. Some Cascade area cosl, bub
practicelly nro Nordegg coal is sold in Winnipeg for domestie
U, It should be noted that specially prepared stoker
sizes from some of the mines in thé above areas are Tinding
an inereasing market sspeclally in mixtures with Saskatchewan
lignite.

C. British Columbla - The only cosls from British Columbla which
are 30ld in Winnipeg are those from the CGrowsnest area.
Thess are medium volatile .strongly ceking coals which are
uzed in variocus sizss mainly in apariment bulldings, stores,

. offiea buildings, etc. Insofar as the small houssholdsr is
concerned malnly the stoker sizes, usually mixsd with Sasket-
chewan lignite, are zold. A @screase in the available
American bituminous sloker coals due o war conditions has
slready and will continue to react {avourably insofer as the
demand for such Canedlan coals is concerned.

D. hmericen Coale - Bltuminous caking coals of Amsrican origin are
imported mainly for blending with Cenadian coals for various
purposes, but especially for the preparation of sultable
blends of stoker coal. Por this purpose Elkhorn coal is
apparently the most populaw, bubt low volatile coals of ths
Pocahontas type are alsc belng used. According %o inform-
ation received from the Bmpire-Hanneh (oal Co. at Winnipeg,
during 1940 betgeen 15,000 to 18,000 tins of Elkhorn stoker
coal was sold meinly hlesnded with Saakatchewan lignite.

This iz an oil treated product. 0f the mdditional 7,000 Hons




of imerican cosl aold in Winnlpsg most of it was Pocshontas siack
and nut, although there was some lump and run of mine,

E. British Conls - Welsh coal in the buckwheat size has gpparent-
1y been on the market for some vims in Winnipeg. It is
sold for blower eguiprad furnaces and is usually mixed with
Winneco pea coke 1o 50 « 80 mixbtures. It was intimated
that if sultabls cosl at a reasonabls price was available
the market £or blower coal could be materially increased,

F. Coke = Winneco COoke, menufactured bY the Winnlpeg Eleetric
Co., hes during the last year been pracitically the only coke
on the market. Some’ "Zenith® coke from Duluth is still
available, but due to exchange conditlona very 1lttle or no
American coke will bs imponted during l94l-42 for domesmtic
consumption. Some Michellfoke, manufsciured by the Curran-
Inowles procesy ab Michel, B.C. 13 alse =old in Wlianlpeg.

G. Briguetles -~ Br*quetbes, during ithe last %wo or three yoars,
heve become increasingly popular ou the Winnlpeg markey, dus
neinly 4o the succeas of the Heaitglo brigqustites menufactured
from Saskotohewan lignite char by the Dominion Briguettes
and Chemicals L%d, D%her brigustiss sold in Winnipeg ere
the Canmore and Brazean. The former is prepared from
Cagmore seml-enthracite snd the latter from Brazesu low-
volatile biituminous coal. This year an attempt 1s being
mede to introduce a binderless briquetie manufactured from
Greenhill cosi. Itz svwcecess on the Winnipeg market for
domeatic use will depend mbinly upon the physieal charagier-
iatica of the product. To date the brigqueties have besen very
wesk, resulting in an excessive amount of flunes on handling.
Mixed with ziocker coal the brigueiitss, as they are at preaensi,
are apperently satisfactory.

i 1ist of most of the coals sold on the Winnipeg market and
the warious sizes of these coals is shown in Table X, in somse
cases the aize deslgnation is not shown. It should be notsd
that 1u these caass the mines had not been viaitﬁds and the dsalers
wers not acquainted, except in e general way, with the size design-
aticn of the various coals.

Alfhough practically ell the mining companies whose coals
are marketed in Winnlpeg and in the purrounding dlstriet are
represented by direct or indirect agenis, very few, if any, operate
distribution yards. Both the wholeseles and reiall sales of coal
in the dlstrict 1s effected through coal, dealers, who in the main,
cperate independently. In the elty of Winnipeg there are a large
aumber of such deelsrs, but the bulk of the coal iz handled ravalld
by the following:-

1. Winnipeg Supply & Fuel Co. Lid.
2o Thos. Jackson & Son Lid.

3o Fort Rougo Coal Go. ILid. - 2 yards
4, D.B. Adams Corl fo. Lkd.

5, Heretone Coal Co. Liud.

6., Arctle Ice Co. Lwd,

7. Northland Coal Co. Litd.

8. Hodson Dey Company Lid.

2. Windatv Coal Co, LEd,
10, Jubilee Coal Co. Lid.
11, Capital Coal Ceo.

0f the above tis Winalpegz Supply & Fuel Co. Lid. ars also
wholesale dealers. = {(thor wholesale distributors and sales agents
in Winnipeg are as follows:- Coal Sellers Co. Ltd.; Great Vest Coal
Co. Ltd.; Maniioba end Sesketchewan Coml (o, Lid.; Oslsr, Hommond
& Nenton Ltd.; ®ildfire Coal Sales; and Bmpire-Hannsh Goal Co.
Thiz latter company sre the dlstributers of ceriein American coals
including Elkhorn and Pocahonias.
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Although in the past some of the larger dealers operated as
meny as elght coal yards, to-day most of them bave only two main
yardas, one in the viecinlty of the Canadian Paecific rallway yards
and the other at a point nesr the Canadian National Railway yards.
This allocation of dealers’ coel yards in Winnipeg serves a
double purpose; in %the first place it allows them to recelve coals
direct from the mines ssrved by esch of the railweys; and secondly
beceuse the C.P.R. yards sre in the North End of the clty and the
C.H.R. yards in the South End of the e¢ity, it gives them two dis-
tribution centres from which the whole city can be handied with

ensa, This reduction in the nunber of coal yards required by a
dealer is due mainly to the replacement of horsedrawn vehicles by
motor trucks. However a Ffow of the dealers still cperate vards

in the mors outlying suburban dimtricts such as Elmwood in the
liorth End and 5%, James in {he South Gentral And of the olty,

The method of handling the various. Linda and gradas of coal
.at the yards of the larger dealers is fairly uniform. A1l tha
lower Tank coals wiich are subjsct o degradation on weathering
are kept in covered siorage sheds. Thasze coals include tha
Saskatchewan lignites, the subbltuminous eoals from the Drumheller,
Edmonton, Carbon and other Aslberta. areas, and %o a lesser degree
the non-caking high voletile bituminous coals from the Coalspur,
Saunders, and Lethbrildge areas. - It should ba noted that in many
cases some, if not all, of the smaller sizes such as stoker, nuk,
pea and slack, are stored in bins which may be elther closed or
open at the top. This method is used to faellltate the loading
of trucks when delivery 1s made in bulkn

The higher rank c¢onls and cokea which do not reaedlly bresk up
on weathering are usually stored outside, but 1t showld be noted
+hat where space is available covered storage is preferref becauss
of the difficulties encountered during the severs winter weather.

The lump sizes of Canadian coal ave deliversd to the yards
in box cars, whercas the smaller sizes are often delivered in open
hopper c¢ara as well. A1} the lignite, subbituminous and none~
caking bituminous lump sizes ere unloaded by wheelbarron with
care to provent nndus breakags . In soms casses the coael is hend-
plcked or forked in the car and placed in baga for distribution or
siorage. The stoker sizes and sleck coming in open cars are
either unlomded by crane or Gumped Into a track hopper for subsequend
distribution by selevator and conveyor to ovevhaad bina. Vhen these
smaller sizes come in box cars, as during the winter menths, they are
usually unloaded by wheslbarrow or by handshovelling intg covered
storags sheda.

Caking bituminous coals used meinly Tor steam purposes coms -
in box cars sz Well as opsn hoppers, the former being unleadsd by,
handshovelling and wheelbarrow, whereas the latter, usually consist -
ing of mine run, stoker or slack sizes, ars unloafed by crane or
dumped into track hoppers for subsequenti distribution %o blns.
liany of the yards are equipped with portable truck loaders which are
alse used for puitting down the coal in sither clossd or ppen storage.

Briguettes are stored both in the open énd under cover, and
aTe usvally unloaded from the box cars by shovelling or by whesl-
harrow. .

Conls for domestic distribution are usually put up In 100 pound
bage, there being no charge for ordinery sacking. Tha Jump sizes
of the "domestic” %ype coals are always forked bsfore hagging, the
gize of the fork depending on the =ize of the coal. The smallsr
sizes (such as stoker coal), stored in overhead bins, usually pass
over a screen, with mesh ranging with the size of coal; belore
delivery to basg or truck. In those cases where blends of lignite
and bituminous cosl are mads up foxr steker use the mizing is done
rather crudely on the ground. Some consumers, especlally the



larger onas, prefer Yo racelve their_cbals agparately and mix %ham‘
in their cellars.

Dust proofing of varioua coal aizss has become almost stend-
ard practice. 011 treatment sgems %o be moat prevelent alihough
some coals are Ursated with Caleium CGhlorids {(e.g. Wescan stoker).
bust procofing is usually coanfined to the stoker sizq' mine Fun
and slack, although in soms cases some, of the small BiZes are also
treated. ' ’ _

In meny cases the c¢oalas ave dust proofed at the mine before
shipment, but it should be noved that the larger retall deslers in
Finnipeg are alse squlipped o oll tresi coemls, Moat of them use
2 hot 0il processs {similar to the Viking) manufactured by the
Link-Belt Company. The apray nozzles ars usually fitted o the
diacharge snd of a portable truek loader, the coml beling” treated
during loading for distributiocn. No extra charge seems to be
wade for oll traatment.

According to a semi-official ggice 1ist iasued at intervals
by a rotall coal dealers assoclalion in Winnipeg the Domeatic and
Steam Coals marketed in Winnipez af their prices are as follows:e
) Domestie Conle (L) Steam Gomls (2)
{fugust -1940) - (July 1941}

Cost pey ton Coat per hon

Canadian Coals

Saskatohewan Lienlta
Dominion, b} &S, Pinto
: {Doep Seam)

' ’ w 5.80

Iump and Oobble & 6.75
Stove 6,50 B.80
Stoker . | 6025 5400
tienfalt, Hastern, High Tead :
Lionogram, Rochs Perees, Klimax .
Lump snd Cobble 6.20 5,40
Stove ’ Py ) 5,55
Stoker " ' 6.25 5,00 ;
Edmenton (Clover Rar Disitrict)
Lymp - - . 11.G0 T e
Bg . 10028 -
Lrumheller
Lump 12.60 . o
Ege 11.50 - woe
Stove 11,00 -rae
Mut Pem and Stoker Nui Pesa 9,78 ' 8.70
Sereenings ——— 6,50
Carbon~Aetne and Grebulur (DPusivaller). ) _
Lump i . 11,00 .
Bog © 1050 e
Galt '
Lump 12.00 =
Stove 11,50 -
Stoker 10.00 coen
Foothlills, MeLeod River & Minehead ,
Lump 13.00 ‘ oo
Stove . - 12,50 ———
Nut 11,00 s

Per Stoker 10.50 Q.45

3

*Winnipeg Retall Coal Exchange - Brett, Seety.



Saunders Craeck (Alexo‘& Bi

Lump

- Cobble
Nug
Stoker
Sceréeanings

Coal Valley
Cova Nub Pea

Bellevus )
Washed Furnace
Iine -Run
1: 5/87 Screenings

Grsenhill
Mine Run
TWashed Furnace
Wui Psa & Stoker
1-5/8" Screenings

International
Mine Run
1=1/8" Scresnings

-

HeGillivray
T Lump
Mine Hun
Secroenings

Mohawle
fins Run
Stoker
Screenings

}iichal
Cobble
Mine Run

1/47 %o 1-1/8% Stoker

Secrsenings

Mountaln Papk
Lump
Ming Run
Stoker
Screenings

Cadomln
Lump
Mine Run
Stoker
Screenings

Iusecdr
Scresningas

X, D. Cosl
iine Rum
Screenings

528

Domestic Coala

ghorn)
i $ 130 ‘?5

-

12.00
11,00

e

- pwars

13.75

T -

e

13.26

{Being merketed in ;9&1)

- -

v

Stegam (oals

¥ e
12,75
11,25

9,75
9.50

.20

11.80
10.50
2.8%

10,50
1025
- 8,85

10.60
9,95

11.75
10,50
10,00

10,35
10.3B
9,60

12.76
10,98
10.85
10.35

12,75
10.95
10.70
10.45

12.75
10.85
10.85
10.450

10,45

10.80
1030



Domestlic Coals Stedm Coals
Canmore ‘

- Cobbla % 13.75 § w—-
stoker 12.80 10,95
¥ine Run - 1L.20
1" Screenings —— . 10.45

Briquettes
Ganmors 15,75 13,560
Greenhill 13,50 (19241) -  13.25
Brazeau 13.50 13.856
Heat~Glo Carbonized 12,25 12,50

American Cozls

Pocahontas
Lump, Egg, Stove 16,75 16.75
Nut 15.00 14,00
fins Run 14,00 1320
Screenings 12,00 11.45
Elkhorn
Lump - : e ) 14,00,
Dock Run - 12.75
Stoker-~Screensd 14.00 13.75
Stoker {80-20, 1.e.20% Screenings) 13.80 o
Screenings - il 12.75

Youghioghehy & Pathfindsr

Lump ' semnm 13.50
Dock Run ‘ - 12.40
Screanings e 11.15
Americen Anthracite N
Stove & Mut 18.00 ——
Pea 17.00 i7.50
- COK®
Imported, Stove and Nut ' 16,00 15.75
Alpone, Stove and Nutb 15,76 15.50
iichel, Stove and Nul 14,75 S
‘Winneco, Stove and NHub 14.85 14,50

Winneco, Pes 13.256 ¢ 13.50

Restaurant Corl
Drumheller, Carbon, Aetna and Gomesd )
Stove Lump o 10.80

{1} It should be noted that theae are 1940 prices. - The 1941 price
1list had not been issued in August 1941, due %o no decision having
been reached as %o increaszes on account of cost of living bomus in
addition to inecreased coet F.0.B. nine. Prices may he about 25¢
higher per ton, Mo chargs ls made Tor ¢ordinary sacking.

{2} The steam coals are quoted for delivery by truck or team in bulk %o
apartment buildings, steam plants sic, 50¢ per ton exira is
charged Tor -sacking steam coal.



In additieon to the above, &8 noted before, varlous sioker
coal mixtures are marketed, using Seskatclewsm lignite ms a basae,.
and asome bituminous coking coal as s "gusetnher®. Elkhorn coal
- was the preferred “sweetner” bub recently such Canadian coals as
Iichel and Greenhill heve been used successfully. Below ia
given & llst of some of the mixtures prepared by Thos. Jackson &
Sons L¥d. uslng Michel coal wlth Saskatcheén lignite end Roasg-
&ale'gubbituminous coal, For comparison the price per t3n a3
of Qctober 1940, la also ahown. ) oo

Price per ton

25¢% Michel; 75% Sask Lignite ' § 7.78

33-1/83% Michel; 66-2/3% Sssk. Lignite . B8.85

50% Michel; B50% Sask. Lignite . 9.15

50% Hichel; 850% Rosadals Nut Pea 10,90
General

4 study of the price list of coals given above revesls some
rather interssting informetion.

Lo Although the frelght rate from the Coalspur and Saunders
Areas %o Winnlpeg is the sams, the Saundera coals command a higher
price than the Coalspur area coals. -

Pu 0f all the Drumheller coals only onse, that from the Aetna

Coal Co. in the Faat Coulee dAlstrict, iz singled out as of lower
‘velue, it being classed with the Carbon apd Edmonton ares coals,
and the "granuvlar™ coals from the Drumheller area.

3. The deep seam llgnite coals Trom Saskatchewan, in the Estevan
area sell at a higher price than the shellow sesm comls as thoss
mined tn the open sitxrlps by the Western Dominion Coald, Mines Lid,
{Klimax or Monogram), Tastern Collleries of Bienfailt Lid. and
Roche Percee Coal HMining Co. Lid. It should be noted that,
aceording to information received from dealers in Winnlpeg, the
deep scam coal iz preferred for domestic handfired furnaces, and

is unsuitable for stokers because the ash "rune® when forced
draft'ia used.

4, Of the Coalmspur aren gteam coals coming from the Mynheer
seam only the price of Coml Valley coal iz quoted. However, 1%
is understood thet there is an sgreement between the Coal Valley
and Sterling cperators, wherseby one replaces the other when
necessary.

fw Although all the Alberta bituminous coking coals are quoted
on for stveam purposes only the *washed furnace™ size from Greeanbill
and Bellevue are 1llpted ag domestle coals. However it should be
noted thaet during 1941 Greenhill ordinary stoker and theiy spscial
Wescan stolker was also marketed for domestic usee
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For record purposes the price of Wood in Winnipeg as of
August 1, 1941 ie given below. )

Cord {(Long) Load Cut (184 cu.ft. per load)

Poplar & 7,00 ¢ 8,20
3laba e 8025
Pins 8 2 B0 2.825
Tamarec  9.50 10.%0
Birch 9.70 ) 10.75
Qak 9.Y5 10,75
Agh 2,00 10.00
Maplﬁ coa 10,00

The above prices ara for dellvery %o the lane. $3..00 per
load exitra is charged for delivery from lane +o bazement, or where
it i possible to back & truck to the basement chute, delivery fo
the basement is 50¢ extra per load.

Miscellanasous Information.

In Regina, Ssek. The Pragusll Coal Co. Lid. marketed during
1940-41 a 50 - 50 mixture of Canmore Briquettes and Drumheller
=tove eoal under the name of “Brixto™. Mout 7,500 tons were
so0ld at $10.60 par ton.

In addition to & largs quantity of Hsatglow Brigueistes, sell-
ing at $11.50 per ton, about 7,000 tons of Canmore brigueties at
 $12.25 per tom and shoui 600 tons of Brazesu briguettes at £$11.90.
per ton were alsc marketed.
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LRI ADUCRTON
The folloving repors ﬂéa?s'wiﬁh & ?hyéical anﬁ'ﬁheﬁicai

atudy of a sawmple of cosl from the Chambers Extension Mine and the
Hamilion Extension_winé, Wellington Seam, worked in the Nanaimo
area, near Nanaimo, British Csosiumbisz, by Chambers, Ralph H. and

the Hamllton Extension Mine in céoaeration with the Canadiasn Col-
lieries (Dunswuir) Ltd. Both these mines operating on a small scale
ot a salvage basis dellver their cosl o & common tipple, ealled
the Bebean tinple. This 1z situated nesr the Canasdian Colligries
(Dunsmuir} itd. waghery at Wanalmo, and all the coal i; dellivered
to the washery and distributed by the Canadian 601116?1@3 {Dunsmuir)
Liod. This study is pabt of the invea%igation dealing vith the
physical and chemlcal charvacheristlcs of the cosl cezms béing workeq
In the province of British Columbis. Eighfy-gigﬁﬁ veports have
already been issued on the Physical and Chemfcal Survey of various
cogl seams throughout Canada, and, aéeordinglys this present invest-
igation was conducted in a mepner similesr to that adooted for the
previous studies. The report, 1s t%ereforeg nregsenited in sections
dealing with the following suvbjects:

- 1. Physieal Proverties,

2. Uhemical Froverties,
Washing Charachteristics,

. Coking Propertles, and
« Discugaion of Results.

N DO

The unpreparéa run-of-wine coal from;the Beban tipnple mines
vag sampled st the miae by an offieial from the Fuel Research Lebor-

atories in the presence of vepresentatives from the operating com-

panles. The combined sample, which weighed approximately 1940 pounds;

was bagged and shipped to the Fuel Resesrch Laboratories at Gtcava.
Acktnovledgment 13 dus the Depariment of Induétrial Pevelopment
of the Canadian Pecific Rallway Company, officialsof the British
Columbia Department of Mipes, and variocus members of the Canadlen
Collieries (Dunsmuiv) Lké., aﬁd aeban tipole operators for the ald
given in connection with ihe eollsction of the samples of coal here-

vith reporbed, asnd %o J.H.H. Hiecolls of the M™ael Research Laboraforn

les under vhose direction the major portion of the chemical angl
= : ¥ Ses

—w . R 3 - —
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PHYSTOAT PROPERTIES o

‘1. Screen fnelysis

The sample of cosl from the Beban tipple Mines, wellington
Seam, was collected at the tippie during July 1941 from trucks of
coal a3 they were belng dumped for screening. A sample of the
unprepared rua-of~mine coal, weighiﬁg approximetely 1940 pounds
was ¢ollected. This 3aﬁple vas used for the screening tests,
standard round-hole screens made from 1/% ineh plate being employed.
The results of these tests are presented in Table‘I,

2. Bulk Density end Appsrent Specific CGravity

The bulk density, that Is, the weight per cuble foolt, was
'determined on various‘screeﬂed sizes and mixtures of sizes by
measurement witn =ither a two- or.odc~cubic foot Yox. The saspnarent
specific gravity of the variocus sereened sizés vas debermined ay
the modification of the method for deternining the apparent gravity
of coke, as ﬁutlined in A.3.7.8. Standsrds on Coal énd Coke,
Deslgnation D 167-24, The results of ﬁhe ébove two tests are

présented in Table 7.
3. Friability

Frisbllity, which 1s =n important property in the selection
of ecpal for various uses, 1s a physical characterigtlc lmplying
degradation due to breakage along fracture }1nes, or due to
inherent weskness in the coal lump. Tﬁe "Coal Friabllity" Sub-
Committee of the American Ssciety for Testing Materisls (A.8.T.H),
investigated seversl methods for the determlnation of this prop-
erty with a view to the finsl aéoption of a standard m.et;hadT The
results of this work, includiug the method'considered for adoption,
1.e., the "Drop Shatter Test for Coal” have been published inm
1935 by the Deﬁarﬁment of Mines under the title "Coal Fr;ability
Testas" by R.E. Gilmore, J.H.H, Nicolls, end C.P. Connell, Mines
Branch'publication No. 762. This tentative method was used for

testing the relative fsize =tability’ of single sizezs. The term
'size stabllity' is the antonym of frisbility and "on the assumption

that friability may be measured by an index or percentege, it way



i.?.p..B 1'»‘-‘4 1: X

e e

o

D 2 O FRToieR e et et [

SCRETN AJALYSIE, SPECIFIC GRATITY, ARLD BULK DERSITY
As hecelved bulk
Soreen 8lzes” % ) Specific Densiiy Ash
Ty Cumus= Gravity lbe, per
weisxdt LEL1ve cu, it %
Pins ¥ im, 32,8 32,8 1.33 i, 25 746
Ty Mie 4700 1,52 1,25 20,8
= 2 in, 2.8 K, 8 1. 3% ha, 25 12.8
- 1} in, 305 5&,3 1.37 42, no 17.9
- 1 in, L7  63.0 1, kg, b2, 50 18,3
bl f;‘ in, L "7': 0 ' ?00 Q ‘ 10 39 }‘%'En ?5 lsol
= 3 in 0.2 " 80,2 1,322 43, 25 22,3
ﬁg‘f’ T-E‘ ‘:{-ﬂo TG? 87";9 ) 10 33 1"3000 2109
- 1ﬁ§ in,. g,9 9b.8 ) 3. 30 ) 50,50 24,6
~ #48 2n. 32 2000 ) ) 29.7
Mine Run ) 100,0 | 15.0
Plus l4in, 50,4 - 363
9 = 4 in. g, 2 — 5550 20,6 -
g = 1fins 12,2 - 18.7
0 = 1f8 in,- 12,1, 13Y 50,50 o5 4
. - _ s heccived
Average Size of Aun=0f=¥ineg o . o+ o & o o in, 2,898

v ALl screens 1/8 in, and larger are round-hole sorveens., NWo, A8

iz Tyler

Y8-pesd with nominal aperture o¥ 0,295 wm.

TABLE 1T

SiZE STABILITY

‘boreen Analysis Berore and
Aiter lirop-Bhatier Tesd

Sorecen Hizes 2 = % in,
Belore Altez Afvey
Test 2 Drops U4 Drops
% % S
2. =3 in, 100, 0 61,0 2.5 -
14 « 2 1n. - 10,0 = 31l.5 i
-:_l'- - T]é' inq lo'go 1205
"pi‘ - A ;in., ":‘05 Too ’
) = '{‘3‘ 1:&, !'!'00 E}og .
O = '% in., 10.}5 2005
Avig Slze in, 2a 500 1,915 1,567
Size Stabity % 76,6 62,7

W

TABLE TIX

GRINDABILITY
SCIREN SiZE OX Hazderovw
Coal Tested ;;393 ®
Mipe Run 51,9
o - L/8 in, 70,2
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also be assumed that the complement ¢f a given friability index
will be the corresponding size stability index". 1/

The results -of the frisbility study of the cosl from the
Beban tipple Mines ere shown in Tebis 1XI. The sample of the
single sizoe tested was 2 to 3 inch, |
%, Erindsbility

For the determination of iths grindability, or the case
of pulverizability of a coual, the method developed by ’
Mr.'Hardgrove of the Babeoek & Wilecox Company has been accepied
a8 & tentative standard by the Amerlcan Soclsty for Teatinz
Materisls. 2/ -This méthgd, which has been described by
C.E. Baltzer and E.P. Hudson in Mines Branch publilcation No.737-1,
va3 used for evaluating the grindability ﬁf the coeal from the
Wellington Seam of the Beban tipple Mines.

For comparison, three samples of varying séreen aizes
were selected for tesbing, as followgs...

- . Mine-run composite,
0 %o 1% inch slack, and
0 to 1/8 inch slack.

The results of these tests sre shown in Tsbile IIT, the
;ndiceé rapresenting'the relotive pulverlzability of the coal.
Inereased resistance to grinding 1s indicated by the lower values,

the standerd easlly pulverized cosl haviag & value of 100.

5. Crushing Test

In veshing coal or in praparing,spaéial sizes and size
mixtures for the market 1t is -often neéessaﬁy %o crush lump coal.
The relative quantity of the various sizes produced, using the
same crusher ani cruéher setting; varies from~coél to coal end
is dependent to s great degree on the frisbility of the coal.
However. g standard friabllity test conducted on anj gi#en size
or mixture of slzes may not 31@16'1nformatian of a type that

would be satisfactory in evaluating the crushiug charecteristles

1/ Quoted from the above mentioned publication of the Mines Brench.
2/ "Tentative Method of Test Tor Grindability of Coal by the
Eerdgrove-machine Method™, A.S.7.M, Designation D B09-357,
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o7 a eonl. Fherofars, s erushiog Sest on several hupdrod pounds
of =& dnch e¢osl vas condusted, using o special dovble-»oll coks
gukter penxfastnred by §. Waller & Son Idmived ian England. The

A,

rollen vero peb et 1% in. for thens tosts with & viev $0 preparing

the maxibm guantity of 'stovecoal {1 S0 3 inch) with the alo-

foom smovnt of fines, The reguliés of this crushing test on o

oy

aouple of & inech Bohan tipple Mioce ecal ave chown in Teblz IV,
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Berors Owosbhiag Avher Grugbhlog
T o7
i s
: ;
8 « 10 in. ) 2.3
T -~ & it % 12,5
6 il ‘? iiflo .c"J i Qgrug
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8ize Reduction o i, ol




T

171

CHEMICAL PROFPERTIED

"he various scrasen sizes obtainel from the screening
teate of the c¢oal from the Beban tipple Mines, Wellington Sean vere
subjected to certaln chemical analyse= as follows:

1. The Proxiaate Analyses, including the sulphur and the

selorific velue, whieh are shovn in Table V.

2. The Ultlmate fnelyses for a seloected size mixture, which

i

are nreseanted '‘n Table VT,

3. The Fuslibllity of Ash including the Melting Range and
vy ol Aghl

the 3oftening and Flutd Intervals, as shown in Table VII.
Date on temperature lags are pressnted because of their
nearing on the c¢linkering oroperties.

i, .The Uhenical fnalyses of Ash, which zre shown in Table VIII.

N.B. The sulphur forms were not determined as this coel is

very 1ow 1n sulphur.



_TARLE Y
GIENICAL ATALYSES OF COAL
PROXIMATE, SULIFUR, AWML CALOKIFIC VALUE
Holg= Bry Basis _ 7
ture Azsh  Vola- Fized  dSule Galo=
Scxeen Sizes  f{as . wile Carbon phuy rifia
rentd) Habser Valng
% Y Y % % ETU{Lb,
N . 2 ‘ 1. e
Filue 4 in, L5 1.0 3B 5302 0.
IR g 0 3008 37.8 © 51.3 0. 13,180
1} = 2in., 1.4 12,6  37.0 50,2 0,4 e
1 ki l’%‘ ln., lo? ’1?-:9 5@0” !'64"? czﬂ&i‘ o E——ra
& = 13 1.5 8.3 35,3 146 4 0,8 e
3 in, Lo o 4
I - Zanl L5 NN B B
T o« fim 1.8 22,3 .1 . L2 U ceome
1£§ - -g- in, lni} gla?" 3!'0{) %l{’nl 0‘31#' Attt
g - 38 1, 100 ehb  33.2 kg2 Qb ceme
O = 348 in, 1.3 897 3’309 360L5‘ 0. b
Ming Run 1.5 15,0  3bh.B Bg.6 0., 12 hsy
Plus 14 in, 1,b 9,3 38,6 ‘22;1 0, _1&;390
9 = lyin.  L.8 20,6 34,3 45,1, 0.
£ = 1% in, 1o 1€.7 .1 hh.2 O, 11 200
¢ < 3/§in. 1.5 25, 33,3 n3,% a, 10,640
_TABLE VI_
ULTIMATE ANALYSES
Dry Baszls
Gzrbon Hydropen Sulphur Mitro= Qxy=. Ach
Sample £an gZen
%o e P A #
MINWE HOW 69.7 4,9 0.4 1.8 3.6 15,




TARLE VI

FUSIBILITY OF ASH

Initlal Sotten- Fluid Melting Soltening Mlow Asgh
Sorzen Blzes Deform= ing Tam= Tempe- hange Interval Iaterval
g X
ation nerature rature
“f, oF, . 5F, °F, BF,. e °F,
Plue U in, 2150 225 2360 170 . 60 110 7o
2 == l«;' i:ﬂQ 2198 EE 0 2{280 90 oh }0 lﬁog
il L 2 i, 2260 23ko 2500 250 39 160 i2.d
1 - 1 in,  PROO. 2lag 2530 120 90 100 1729
2 = 1 in, 2100 2430 E?SG 18 &0 LG0 18.3
H = & in, 2350 220 Zheo 130 70 50 18,1
& = % in, 2570 ahzh 2500 130 &0 70 52,5
1{8 = g iun, 2380 . 2h20 270 150 100 50 23,9
38 = 178 in, 2570 2170 £550° - - 150 100 EQ 2, b
ORI 2540 2430 2h70 130 Q0 o 59,7
Mine kun Z350 SUEG 2560 210 100 110 ¥
Prus Ik in. 2400 2890 2530 130 Q0 “Ho 12”3
0 - 1f in, 2380 215D 2570 150 7 120 20,6
I = 1% im 25730 2440 2510 180 330 50 18,7
g« 178 in, 2560 2430 2520 160 120 115! 25, I
TABLE V111
CARLICLL ANALYSIS OF ASH
CEUPLE §10: Fza0. Al a ; : fint T
i ] J% ;.{bhoj £ 15}; ! Gad i\’_‘%o Nt H?EO K{ao P?Dg T;OQ TSO:) ?ﬂt al
WSt v s v Al A R bl e b 4 rid I "‘!.3 ‘-I:: 4;{) q.:;{’
Nine Eun 43,7 7.5 = 2%, 6,8 3,5 ee= 1,1 _1.1 1.0 1.0 k.7 100. 2

s

Qn
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TARORATORY WASHING RIS

Cosl washing, zencrally spealking, dcpends on tha diff-
evence in gpecific graovitiles of the goal and réfuseg and this
differonce bes been uvsed in the leboratory fop maa& yeara through’
the use of Llpoab-~and-sinlk festa te differventiate betveen these
materialn. By gucsaaéiva aseparatlon of & coal a2t various
gravities, wvashebility curves may be gonstrueted vhich will
indicsbe Tor any given coel the theoretical agsh content and
yields of both elosn coal and refuse obbalnable st eny given’
g?aviﬁyo

The dato obteinsd from thim tess on the 1% ineh slaclk,

1% 6o % ineh lump and +4 inch lump crushed ©o pass a 4 inch
screcn, all prepared from the rm-ef~-uine eoal, sre presented in
sevevel tobles and have bosn piotted 28 ghovn in the secompany-
ing eurves. The method used for pleotbing the eurves is patternsd
afGer that of J.R. Campbell of the Amorican Bhemléveur Coypor-
ation to which ha:z bhseen add@?%ha ’5pe@ific_g?avity distribusion’
cCUrvVe a8 éu@g@%téd by BoM. Bird of the Batitelle Mowmorisl Instil-
tute. The eurves vepresent the folloving inCormation:.

Curve 1, vhieh i the cumulatiive floéﬁ and ash pey ccnd

gurve, represents the veristion of the ash.

furve 2, repressits the varlation lun 23bh per cemt of the

maierial wifh va?igtian in gravidty a2t viich the sceparation

iz made,

Curve 3, reopregents the cumulative siok per c@ﬁt aéﬂerding

to the recmv@?y‘as in Cuvve 1.

)

Curve %, repressnts the varlation in recovery scecovding to

the spscifie graviity.

Curve 5, the + .10 spesific grevity distributlon curve,

vepragsents o weasure of the cowparative 4ifficuliy of separ-

atlon avcording %o speeifilc grevity and with respect o the

point of gepavation.

According o0 B.M, Binrd, the q@gree of diffienisy of wel



10

vashing o coal o vepresenied Ly the speclric gravity 4istri-

bution curvs wey be summarized in the followviag table.

410 Curve Degree of DIfficulty Praparation

Per caent

2 T  Simple (aceeococasossesr Almost any proecsos; high tonnsze
T 10 Modergbtely difficuls .. ZEffielent process; high tonnage
20 15 DPiffiould ... 6000000000 Biflelent procsss; wmediuvm tonnage
15 - 20 Vewy GifTicult ........ BEfficlont process; lovw tonnege
20

25 | Excesdingly iffigult . Very officient process; low tonnage

Above 285  Formldabls .c.cssec0s.0 Limited %0 a few excepticnally

efficient processes.

XVIY inclusive.

For the ordinary wet washing study of 9 coal, 10 per cent
on the curve is used, and the specifiec gravity representing this
point iz selected for the washing @fla composlic sawple, the
clean coal and refuse Tractions of vhich ave studied for thele
various properiies. YWhen applying the flost-and-zink data Lo
a dry eleaning z2tudy of = ¢oal, 3 por cont on the spscific
gravity distribution gurve is used. I g horizontsl line i3
drawn from either of these poinkts on Jurve % iﬁpecific Gravity
curve), the points ot which 1t cuts the othey lines vepreasnts
the foliowing: .

Curve 1, thoe aversgze ash percent of the separsted ¢osl.

Curve 2, the actuvel ash per cent of the heaviaaé pilege of

material left in sthe eéalp and lilkewise the lightest pilsce
of material in the zrsfuse.

Curve 3, the average ash per cent of the ~sfuse extreeted.

What has been zaild above with reépeﬁt.tO'aéh‘appiias
similarly to sulphur,

Curves showing the weduetion of ash vhieh is posoidle
under verying conditions of vashing the different sizes ave
presented 1n Figares I end If. A1L of the deta used ia the

construction of the curves are pressnted in Tobles I Lo

5



TABLE X

Fleas and Sink Data on 13Y Slack

- Ash =
Cumulative - 4. 10 Specific Gravity
Speeiflie Uzxavit Telght Agh Floase Sinks — Diphxibution
e 7 Weign® . Azh T ﬁnﬁ Agh Gravity Caicnlatad
Uy % 9 W 7y % fArdinaie
IDE§ 39,6
Plcﬂma 1,30 BH. 8 2,0 55,8 6,0 00,0 16,9 2,40 30.5
&’iﬁ}:g 10? 1.) IQ 2105 1023 ??03 ?jd"-:? l}}”;'og ;ﬁeo‘é 35015'5 llz’qb
o Mo @ 1.R0 6,3 B2.3 83,6 8.3 22.7 29, 1.65 k.o
o 1,50 @ 1,60 1B 29,0 85,0 8,7 .4 60,5 1,55 2,8
" 260 15,0 53,4 00,0 16,9 5.0 63,8 1.75 2.5
Curve Ho, 3 2 1.2,4 1 3 5 5

VTABLE X4

P =)

Chemical Anclysis and Fusibality of Ash on Float_snd Sink Portioms ¢f LY Slagk

" fola= Inlsial Softe Finid MNeli~ Solbenw Figs
Specific Gravity Ash Tile  Fized Coking fulphur  Dbaform— ening Tewpe- ing ing In= intaxe
T Hstter QGQarbon Prepﬁ$ti ation Point raturs Range serval wal
) . g ' ?fa % y:) S e, OF o, eF. oR, oF,
Floats 1.30 6,1  39.3% B 6 Goad 0.4 ohzz o5 o : ' :
i . s e » i ' & A 42 LG C-BQG ls’ﬁ ' &G
Sinks 2. ;0 ; .40 10,4 37,9 Lo 7 Cood 0. b 2285 2590 23E% 100 zg 35
N Lo rO . L.50 22, b 33,8 - 3.5 Faix G.b 2370 2550 2640 270 160 a0
¢ 150 .60 2905 31,2 303 Poox Q.7 2370 2530 2600 230 150 &0
1.60 - 5 19,6 15,9 Agplomerate 0.2 2500 2850 2050, 5O 5% o

0?'?:



TABLE XJ

Tloat and Sink Data on 3% ~ 4 in, Lump

.= Al =
umulative - g 10 Spegiitc Giniity
Specitic Gravity Telgnt  Ash 7lgats . Binks __ bidtrivution
. Weignﬁ Ak Weight  Ash Grevity  Calculated
% % % - % % Ordinets
Floats 1,30 54, 2 B.1 B, 2 6,1  100,0 13,4 logg 95.9
Sinks loao 8 1,50 35,8 G, b #%9,6 ?,g. 15,8 21.5 1,80 Z8,2
R TS B 1.50 D.7 2232 0.3 7. 19.4 §1n? 1.55 2.9
9 1,50 1,560. 0,9 gl., . 91,2 7.8 9.7 .84.8 1.55 0,7
4 31,00 8,8 8,2 100,06 13.1 &,.8 68,2 1,9% 0.5
Cuzve To, b 2 1,2, 1 3 3 5 5
TABLE XIX
Flowt and Sink Duta on Plus BY fumm {Crushed)
= Lgh =
Gupaiati -
Specitiic Crgvity Viedght  Ash T FIcata 2R 1vebin§s

] Veigns  Agh Welghs  AsH

% %‘ % "}’9 % ‘}’9

Floats 1,30 33.8 2.6 33,2 .6 100, 0 9.1

Sinks 1,30 » 3..,&0 60,5 a.h 9%.7 8.8 66.8 8.5

e 1.0 ¢ 1.50 9.3  11l.9 99.2 9.0 6.3 12,9

B LR0 0 1.60 0.1 22,1 99.3 2.0 0,8 19,6

& L0 0.7 19.2 300, 0 9.1 0.7 19,2

Curge Yo, & 2 1,2,k 1 3 3 : g‘
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XA,
ZABLE XIIY
CHEMICOALL ANLLTSES OF RAYW GOAL, CLEAY COAL AID RIFUS
O to 1 Inch Slack
XY Clzap gaal Refuse
Goal Floats 1,60 Sinks 1.50
Leié),hu a o B a9 175 160"’0 830‘2 1653
: rsls dr b&sia ~ .
ﬁég gnﬂte Ana?J? 5 { bg as 2 ¢, 20,6 8.9 67,0
e et e g v BT 3702 -18,0
V’Gla‘biie Eaﬁﬁﬁfu 1 a o & /‘9 'Ls’goc" i e @
Fized Corbon,™ o o « o o P - #9% 53@% 15“%
Sulphuzr . 0 . o B, Cat n?g;" Q, &
Calorific Valug . . . B.7.U. /lb 1%559 +2 S0 .
Fuosion Point of Ach , .. ., ®F, =°%?Q =130 2860
Melting Hange of Ash, , . °F, 120 230 . 200+
Coring Propertises s o o » . . Good Goed fYon=-agglomerate
TABLE X1V “zv
CHEMIGAL ANALYSES OF hAW CGAL, CLEAN COAL, AWD RUFUSE
ig 40 4 Inch Lump
Ras Clean Coal Refuse
Coal Flonts 1,60 Sinkes 1,50
Velghd o . 'ffg 100.0 96,1 3.9
Proxinete &n&ly - {ﬁzg barla)
‘l?aﬂ. .o 9 1] o o o ';%' 11&2 Soa 5b5‘b
Volsiile Matier . . . . % LY - Bk 23.5
rihc& G&aﬂ!}n -3 -] o o [ % 53»03» 53 0 200@
ou?.phu o ° o a o o G 0, b 0. b
Galoxific Valuve . . B.T.U. 1o 13060 3.3 i ———
Fuxioa Poantv of &sk ., ., , °F, 2270 2450 2430
Melting Ronge of Ash . , ©F, 225 150 150
Uoking Propextics, o o o+ we Goord tfocd Hon-—-agglomerate
T Caioviasen o
IARLE LV
'CHEMIGLL ANALYSES OF ﬁAW COAL, CLEAY COAL, ARD REFUSE
Plus & Inch Lump (Grushed) .
Ry Clean Goald, Refuse
Goal Floats 2.60 Sipks 1.60
Yolght o o . . %  100,0 9G, 2 0.8
Pfeximato An@1JSLs (drv bes i"} ' 77 i
ASh A ] o o o -] 5:'-7 ?a&) 698 ?0
Volatile M: ,i;'bfax' s v o g % 35,5 39, %
FPized Cazbon . o . . . % 53ﬂ? 53, 2
Sulphwr . e s o o b 0,8 ooﬁ
Galorific Yalue s » BT, U Ll 135300 L4730 s
- Yusiom Point of 48k , , , ©F, 2250 2500 2350
Nelbing Hange of 4sh R 170 330 230
Qahing onnav e &« & o & s Good Good . Ppagp

aleulated



TABLE X¥I

SOREEN ANALYSIS AND CHEMICAL ANALYSIS

(Lry Basis of 14Y Slack

'

ik,

Cum,
Screen Slzes Veight  welght Azh Sulphux FaP.4,
% % % % o,
a
£ = 1% inch 24,8 2k, 8 18,1 0.4k g
i;ﬂ = ¢ inch 50.6 754 21,0 0.4 2@2?
0 - 3/8 ineh 24,6 100,0 o4 Q. 2580
FABLE XVIL
- FLOAT AND CINK DATA ON SCREENED SIZES
USING A& SELECTED GHAVITY OF
{Dry Basis)
. Floats Sinks
Screen Sizes Weignt . Asa F.P.4. Telght  &sh  F.P. A,
% b er, % % oF, -
A o« ibin. BR.T 8.8 2360 W, 3 6§°9‘ 2760
J./'S = in, glgl . .90, 3:..1?30 1309 6'}06 2859
QO = 178 in., 60,8 H.6 2320 33.6 56,8 2500
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FIG.1 - Washabillty Curves for 13¥ Slack - Béban Tipple, Wellington Seém.

Curve 1 - Cumulative coal-ash percentage (float)
Curve 2 - Actual ash percentage.

Curve 3 - Cumulative slate-ash percentage (sink)
Curve U - 3pecific gravity.

Curve 5 - +.10 speciflc gravity distribution.
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FIG.II - Washability Curves for 13" - 4" Lump - Beban Tipple, Wellington Seam.

1

Curve 1 - Cumilative coal-ash percentage {float)
Curve 2 - Actual ash percentage.
Curve 3 - Cumulative slate-ash percentage (sink)
Curve 4 - Stecific gravity.

5

Curve +.10 specific gravity distribution.
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CORING FROTERTIES

1, & lling Ingaz Togh

In ordey to predict the physlical prap@rtiaa of by-proeduct
cole mede from eny given coal, a 1aéofatary t@%t hay heen devel-
oped ab the Fusl Regsarch Laboretories. .This has been ousllned
&nﬁ'publiaheﬂ by the Hines Eraneh.;/hTh@ BOIL @énsiaﬁ$ of ‘deter-
mining the volabile matier and the percentages of swelliing of the
éeke huﬁtsm at a hmenperature of 600°C. From éﬁ@sa data the
°swelllng indexn' is caleunlated, and by the aid D? a guke @?aﬁa»
ificaticn chart tho copl 1s located In a parvicular grmupa Th@
wariaua Broups ave qﬁbi rarily dujﬂmitsd acceprding ¢o the ﬁhysical

proper%iew-cz the cols made frow the coals in t&ege‘gé@upsg'
- e wepults cbtaingd by means 6f this téét for the Beban
tipple mines coal ave aﬁaﬂn in Table XVIII.

2. Cakiny Index Togt ' . )

I% hes beson shown thabt those @ﬁala thich are recognlzed as
falling within the bogt c@k@—prqﬂueing class are capable of with-
gtanding o highew adminture'mf‘imer’ mwt@ﬁial and will vicld g
cavbonizaed veosidue o d@finice G?LSHLH@ atrongih than are the HOYE
infarimrAgeals,-'Therphenamen@n has been thorsughly siuvdled apd
the methods heve been devseliovzd for the determimatlon of the
‘eaking indsx?. Hhile-thsa@ tests are of uneeriain velus fov
the purpose of asseszsing o wide Tange of soals in their applisation
to the pepduetion of by-product cole, a knbwledga of the 9@@Eing_
raive® is iéportant vien it iq d@&ir@d to min inert savbonacooug
material or noun-coking coals, with coltlng eopls. |

%he mathed developsd by Gray and as modifled a% the Fuel
Resesrell L&bc&atorx&s in whi h 25 ~grawes mixbures of coal éxd
gand in varying prapar%xgns ave carbonized in J1lium crueibles at‘
950°C. has been aduptsd a5 a shenderd. The resulte of this tesd

are alse given in Toble X¥III, _
;fl“& Laboratory Test on (vals for Predicting the Physical Fropertiss

of the Resuliant by-~Froduct Coke”, by R.A, Birens, E.J. Burvough

and B, Svartzmen - Hines Branch Dublleation No, 737 ~-2.
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. TABLE XVITT

AYSICAL PROFERTIES OF BY-PRODUCT GORES
A3 mnmmm Y A
ST TLLING TEL" -TEaT

1% 1n. Slgel
Washoed at 1.60 8p.Gr.

Tolatile Matter at 600°C. (D.B.} . . %  29.6
Swelling IndeX .o » v 6 o o o o o & o o 50.7
Section--Coke Classificatiqn Chart . . VI

' Specific Volatlle TREGE « « + o o o o i85.6

Seetion~-Coal Glassificacion Chart o o |C-Bubbituminous; sgglom-
erabing
Ash per cent in coal {d»y) . . . o . & : 8.9

PAYSICAL PROPERTIES OF EY*PRG@UGT GORE -~

8ize on whar? E% on 3" sereen . . . . 1o )
Bresge: %-1/2" . . . . %,0

: !
Shatter tests éindex. ¢ on 2" sersen 5.0
: Bresze: $-1/2" . . ., . 5,0
Ahoasion Sest ginda“. % on 11“ seresn 65.0
Dust /{?"'1}’1 a L] o ] 5 [ 5
Density é'ﬁ.ppo Specifile Gravity 0.85
’ Ibs. per cubiec oot . 25.0

Transverse shrinksgs . . . « . « . . (Very good.

Appearance of nétural surface . . . . |Steel grey, Irregglar

Shépe C e e e e e e et e e e e e e Trisngular, very fingery

Shrengthh o & o 4« 4 e b s s 6 6 o g Very fragile.

Cross FPACEUPE oo o o o o o o o o o o |Med. to large amt. Steppy

Longitudinal fracture « . « + - « « o |Lorge esmount.

Cell strucbure . . « + &« ¢ o o « ; . |Medlum %o large.

SPOBEE o & o s+ ¢ o s s w-s o o a o o (Medium dmount.

Pebbly scam . ¢« = « ¢ =« 2 o o » « » « |NonG,
REMARES o e ,'; soe s s oo s oo w oo « o (This coal will aalte 8 very
poor coks Ln standerd by-
product ovens. Howsver in
suitable eguipuwent a2 good

" |domestle colte might be
preparved.

Calting Propertiesn ,
) Grey Celking Tndex

Mine' Run _ 45
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SUMMAEY AND DISCUSSTON OF RESUTLLS

The Puu-cf;mime zample of ccal from the Behan tipple
Mines, Wellington Besm operated by Chambers R.H. and Hemilton
Bxvensilon Mine in ccoperation with the Canadian Collieries
{Dunsmelir) 1Zd. in the Nanalno eres, British Coluwbla, was
eollecied at the wmins tipple by sampling feom freshly mined
coal. In thils way epproxzimetely 1,940 pounds of coal, re-
presenfative ofhthe seam ab thése nines at the time of gampling
during July 1941; vas collected and shipped to the Fuel Research
Iaboratories for the Ilnvestigatlon as to thé vhysical and
@ﬁemieal properiiss. B

Physigal Properties

-+

The resulis of the servesnlng tests on the run-of-mine
goal walch were conducted at the Fusl Rescarch Laboratorics
(as recelved) sre shown im Teble I. This table contains the
porecentags of the verious screened silzes on the ‘as recelvad?
basis. On this basis it will be noted that 12.1% of the ccal
vas belov 1/8 inch in size, 32.8% was above % inch in size, and
14.2% was 2 tv & inch in sizs, the remeining %0.9% being dis-
tributed betwsen the other glzes. The svervage size of the run-
of-mine eoal ‘s received' was 2.90 inch, vielding %9.2% of 13"
alacl.

The bullk density and app&renﬁ apecific pgravity of the
verious sereensd slzes ave given in Pable I. The resulis agree
very well vith other coals of siwmiler rank and o8h sentenite,  the
individusl scresn sizes above 178 Inch having uvniformly lowsp
bulk denslty than mixtures of these sizss.

The results of the friability tests on the coal from the
Beban tipple iilnes ave shovn ia Teble II. One single size,
prapered Trom the »un-of-mins coal, wes tected seeording to the
method descvibed inm publication No. T62 of the Mines Beangh.

In additicn o the standard Q—drop-testy'{ﬁe table contains the
resnlis of o 4-drop test on the sawple. This latter procedure

2q nraferred Por mized sizes becaunse of the evsbioning eifaet
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of the fines, but was included In this case to indicate the
effect of more prolonged handlihge"it 13 notevorthy that the
3lze tested, nemely, 2 to 3 ineh, vas quite friable, the size
3tabllity being 76.6% after two dvops.

The gyind&bility indices For three sizes of mixed coal
prepared from the run-of-mine ccél ave given in Table ITI. These
indices are reported on the basis of the Havdgrove-machine meth-
od which has been deseribed in Mines Braench publication No. 737-L.
Although the finer sizes appeér to be comparatlively more amenablg
to grinding than the coarser msterial, the results as g whols
indicate a coal thst wqgld be rather diffieunld o grind in cowm-
parison to the generél rﬁﬁ-of coal used for nowdered fuel firing.
Reduction in ash céntenz will no doubt materially iwprove the
grinding.charaeieristies of the coal.

The results of the erushing test conducked on the'+# ineh -
lumps are shown in‘Table I¥. This test indicated that, when the.
coks cutiter wvas set at.l% ineh, the coal waslreduced in size to
Eh.gﬁ'of éhat of the uncrushed 1ﬁmps,‘that 18 from sn average
particle size of 6.625 inches to an average partlele size of
1.652 ineches. This cfushing resulied in.the production of &60.3%
of 1 to 3 inech ‘'stove! coal {this.size is approximately compar- ‘
gble to the standard Anthracite Institgte alze for "stove! coall,
15.%% of 1/2'to llineh tstoker! coal, and 6.24 of 3 to 5 inch
fepg' coal. Al thése commerelal sizes vwere prﬁduced'with‘&
resultant formation of 18.1% of 0 to 1/2 inch slack.

Chomical Properties

The proximate and ultimete anslyses of thse varlous sereen k
slzes arve ahowq\in Tébles ¥V and VI respectively. It will be noted,
referring to Table ¥, that. the vavious sizes range widely in ash
content. As the size decrcased Trom the 44 inch lump to the
0-48 mesh dust the ash increases from T.6% to 29.74. It is
noteworthy that the sizes ébove 1% ineh arve sppreclebly lover in
ash than the sizes camposiné the 1% inch slack. This is iadicated
by the snalyses of the composites. The‘ecmpﬁsitas vary in ash

econtent according to the properities-of the sizes included, ﬁhe.
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Mn-of ~ninge vielding 15 0% noh, the +1d ipsh Lump 9.3% ash,
and the 0 %o 1f Inen slack 20.67 agh. Thg’malphur éanﬁenﬁ of this
aoel is loy and wniform for all -the sizos @ﬁaminaap béing 0. 8C%,
The volatile matiter of the cosl is hizh in gusntity =nd
baased on the speeifié Tolatile ﬁnﬁex 1/ fazthod of ¢lesesifisation
this coal has an 1nd®§ pf'appfoximateiy‘1§6 vhich plages it in
the aggicmera?*ng sunbituminous class of ecoals. Aé@ér&iug to
the A.8.T.U. class?fL@auism Teaigna»iaa D 388~58@, yhe ?éﬁk-
is based on the Pixed carbon and ealorific raiue Qalbulatad o
the mineral-mebiter-Fo»se basis, this coal 1s clossed as a high
volatila A B tﬁminou& coal.
Table vE gives the uwitimste analysegs of the wine-run oo~
posite. The copl iz modlwn carbon and high oxymen matérial. .
Table VII shows the resulta of the ash fusion -dstermin-
ations for verious plzes of the esal, wher@és Tobls VIII gives
the chemlcal analysis of the ash of_a ming=-run gowposite of sizes.
It will be poted thet the softening tempercturs of the ashes fov
the various sigzes is fairly‘unifﬁrmirgnging Trom 2256®P'ta 2400
‘The fusibility of the ash sosms %0 vary with the ash content of
the coal, the lowver ash lump 313@3 showing 2 somovhat lower ssh

funion- semperature thon the higher ash smeller sizes. Examginciion

O

of the flost~snd-sink dete for the 14" slack indicstes that Ghe

minsral matter of the high ash material 4z of such & nebturs al

to have a roletively higher softening te mp rétureb 2800°%, then
the 10wer ash fraectlons. Rewoval of this bigh ash fraction
sffects the cowposiie ash in a memmewr to lover the ash fuslbilisy.

zaboratory'Washing Tesls

The weshing teats on the coal from the Debsn tipple Mires

were conducited in the stendard menner on sgmples of 1% ineh slaeck,
i ! 1neh lump, snd erushed +¥% ineh luwmp, preporved from the
run~of -mine ceal. The zegultso ers given in o zevies of tebles

and curves shown in Section IV. Referring to Tebles TX ond X,

¥4

1/ "Classificakion o Oosl Using Specifie Tolatile Inder™ Ty
R.A, Strong, Z.d. Surrough ead B, Svartzmen - Mines Brench
mihlieatiln No. 752-2
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i% will be noted thaet thz 1% ineh slack has a high inhorenk

ash content of 6.0% end a velatively lov sulphuyr eontent of

0.4 as indicsted by the fraection ficabing at a specifie
gravity of 1,30, At this graﬁity 55.8% of the coal is recoverad.
Washing this coel at = specifis gravity of 1.60, valch acsordiug
to the +.10 specific gravity diat?iﬁuti@n.eurve reprosenie simﬁle
vet vaahing, would result in the production of ppprogimatoly
83.2% wlean coal haviag 803% ash and 6aﬂ% sulphnr; these data
are shown in Table XIIT. Et.shagld be noted that the sulphur
reduétion 18 negligible, and this is due %o the feet that the
suiphur occurs mainly as organlc material. The washiang ﬁaté

for the 1% to % inech luwmp end evushed +h inéh lump avre saovn

in Pables XTI and XIT pespeetively., The inheront ssh 15 high

in amount, the 1% to 4 i{neh lump showing 6.38 ash in 58.2 %

of %he coal rscoverad at a speeific gravisy of 1.30, vheveas

the +4 inch erushed 1umpﬂindicated-9,6% ash in 33.2% of the

coal Tlosbing at the same gravity. Yeshing the 1f to 4 inch
lunp &t & seleeted greviiy of 1,66 vould he r@lativély simple,
Gus becaunse of the aprarent variastion o quantity of fres stone
in these sizes the quanbiiy of vejecte will vary to some sxtent.
The eoal may be vashed down to about 8.5% esh. Weshing the
crushed +4 1ach lump Iin & simillar mgnner ic rather difficuit
unless free stone is present. IP properly handpleked the ash
will be so lov that weshing will 2ot be effective. I& is thug
concluded that the sample of Wellington seam conl, as obialned
at the Boban tipple ﬁings‘is anenable o c¢logsulng by @ithér wet
or dvy prﬁcessés, and the ash eould be reduced to less than 107
bt would result in a high relfuse Lodg..

Golting Propevties

The phenowmenon of eoking,‘whereby a ceal beeomss plasiie
and ﬁhen.fuses %0 a3 po0lid wass, is conzidersed %o be o combination
ol two reactions,none resulting in the swelling of the plastie
mess, and the other bsing reosponsible for the ultimate binding
ortcaking'. Vaorious wmethods have been iatroducsd for the deter-

mination of thesse tvwo propertiecs with & vieyw té pradicting the
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reaciion of & ccal in by-produst ovens. A wmethod develeonsd
st the Fuel Ressarch Loboratories o ﬂa%a&ﬁimimg the swelling
properties has been presented in detall in Mines Branch pub-~
lication FNe. 737-2. The calenlated value 'svelling index' i
& comperacive measuese of ths swelling properties, and the
kigher the index the greater ths swelling. Thisz index is
wsed in combinetion with » specific coke classificatlon chort
to locate the cosl in & greup. the physical'pfaperties of the
coke made from coals falling in this group being knoun. The
rzsults of this test, as applied to the washed 14 lnch alack
cosl from the Beban tipple Mine, indlcsted that the éoal had
Uﬁly falr soking chavacheristies, in so far as uvse in standerd
by-product ovens is concevped. The Huelling Tndex was 50.7,
which ageovding te the coke elassification chafﬁg should reguls
in & poor Qomestic coke g9 indicsbed in Table AVITIL. ?rncessing
the coal in - sultable egulpwent such ss Currsn Fnowlss ovens
way result in the preparation of a good domestic product.
The.methsd developed by Cray is used at the Tuel Besearch
Laborateories for determininé the binding or cslking propertiss
of a coal. The 'caking index' debermived by this mwsthed ani
descrived in Section ¥V does not lend itaelf %o exact corrslatlon
with the reazctlon of 2 coal to coking, but wmay, however, have
a eerialn value in dstermining 1is suitsbllity for stoker a8,
Yhe test 1s being studied in this connectlion at the Fusgl Researeh
Labovatories but; a3 yot, no definite soreslation hes been
established. The resvlt of this test on the Beban tvipple liines
eoal. indleahed w coal thaet is fairly strong caling, the ecalking

index being k5.

e LU R Y
el oS Tm o
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IETROLIUCTION

Thne following réport deals with e TPhysical and Chemical
gtudy of a sample of ccal from she Wellington Mo, 8 fline; Well-
ington Seam, worked In the Nensiwmo area, Cronbdsrry district, in
close proxigity to ieKay's Iake near Manaimo, Srivish Columbia,
by the Canadian Collieries {(Dvasmuliy) Ltd, This study is part
of the investigation dealing with the physical snd chemical
characteristics of the coal sgams ﬁeing worked in the province
of Britigsh Columbia, Eighiy-three reports have already been
issued on ¥the Physical and Chewlcal Survey cf various coal seans
throughout Canada, and, sccordingly, this present investigation
was condveted in a manner similar to that sdophted for the pre-
"vious studies. The report, is thergfore, presented in sections
dealing with the following subjscts:

| 1. Physiceal Froperties,
2. Chemical Froperties,
3. Yashing Chareseteristies,
4, Coking Properities, and
5, Discussion of Kesultsl

The mupreporsed run-of-mine coal from the Yellingbon seam
was sampled et the wine by an official from the Fuel lesearch
Laboratories in the preseunce ol representatives from the oper-
aﬁimg company. 1t should be noted that this mine was c¢losed dowm
since 1228 and was reopensd duvring the summer of 1941, As the
mine was not yet in operation at the time of the writer's visit
to the property the sample of conl for the Survey was obbtalned
from a fresh face on the lst right level at a polind about 200
foet in from the main slope, The combineiisample, which weighed
approximately 2203 pounds, was bagged and shipped to the Fuel.
Hegearch Laboratories at Dttawa, ‘

Acknowledsment is due the Depariment of Insutriel Develop-

ment of the Canadian Paclific Railway Company, officials ol the



British Columbia Depariment of Iiines, and. verions members of
the Canasdian Collieries {Dunsmuir) ILtd., for the~ald given in
connection with the collection of +the aémp}es of coal herewith
reported, and to J.H,H. HICOLLS of #the Fuel Resesrch ILaborator-
ies under whese direction the major portion of the chemical

analyses was conducted,

-

II
PHYSICAL PROTEATIRES

1. Screen Analysis

The semple of coal from the Wellington No, 8 liine,
Jellingbon Seam, was collegbed at the mine during July 1241 from
a fresh face exposed within a few weeks after the mine was de-
watered, ©The coal was hand-plek mined.; and a sample of the
naprepared run-of-mine coal, weighing approximately 2203 pounds
was collecﬁe@.o This sample was uged for the screenlng besivs,
standard round-hole screens made from 1/4 inch plaﬁe being em-
ployed. The results of these %esis are presented in Table I,

2, Bulk Density and Apparent Speplflic Grﬁvity

The dulk densidty, that is, the welght per cubie footb,
was determined on varicus seresned sizes and mixtures Ef sizes
by measurement with either a wwo- or omne-cuble foot box, The
apparent specific gravity of the va?ious sereened slzes was
@e%ermined by the modifisation of the method for determining the
apparent gravity of ¢oke, as outlined ;n A5, T M, Standardis on
Coal and Coke, Designation D 167-24. The results of ﬁﬁe above
two tests are presented in Table UL,

3, Friability.,

Friability, which is gp_important rroperty ian the selec-
tion of coal for varions uses, is a physical characlteristic
implyiné degradation due to breakage alomg fracture lines, or due
to inherent weakness in the coal lvmp, The "Coal Friabilisy"
Sub-Committee of the Awerican Soclety for Testing ilaterials

{1e9.To0. )}, with H,E, CGilmore of bthe Fuel Research Laboratories



FABLE I

SCAEEN ANALYSIS, SPECLFIC GRAVITY, esnd BULK DEWSITY

4iS Received . Bulk
Serecen 3izes® % %o Speclific Density Ash
by Cumu~ Gravity 1ba,.per
weight lative cu.tH, #

Plus 4 in, 26,8 26,2 . 1,29 25,50 11,5

2 - 4 ino 2105 4’70? 1088 %EQOU J.Oog

1% - 2 ina 6(15 5400 ) 1”‘36 41::75 121.12
1 - 1% im, 10,1 64,1 1.25 41,75 12,8 -

. i)

/4 - 1 in, 5.8 69,9  1.28 41,75 12,0

1/8 - 3/4 In, 6,8 76,7 1.80 41,25 13,0

1/4 - 1/2 in. 8.8 84,9 . 1,22 40,75 12,8

1/8 = 1/4 in, 5.5 90,4 1,23 40,25 15,3

48 - 1/8 in, 6.9 97.3 ) . . 16,3

, ' )i.21 49,50

- ;48 2.7 100.0 ) , 26,3

Mine Run 100,0 ‘ —cren 13,4

Plus 3.%" iﬁu 5490 ----- 1302

0 = 1F im, . 46,0 he .50 13,6

3/4 o= 1.% ino ' 1509 o e ar 1535

0 - 1/8 in, 3,6 1,21 49,50 18.2

. As Received

A‘ﬁ’erage Sj-ze Of RM“Of"}-Iine oeqosoooeoowoeooino 20?47

23
* ALl sereens 1/8 in. end largsr are round-hole sereens, Yo, 48
1s Tyler 48-mesh with nominal aperture of 0,295 mn,



ag Chairman, has investigated sevoral methods for the deter-
mination of this property with a view %o therfinal adoption of
a standayd method. The resulbs of %his work, includ;ng'the
method considered for sdopiion, i.e., the QDrop Shatter Test
for Goal® have been published in 1935 by the Department of
Mines vnder the title "Coal Friagbility TPests® by R.B, Gilmore,
_J.H.H, Nicolls, and G.P. Conpell, Mines Branch publication
Ho, 762, This tentative methed was ussd fox testing the rel-
etive 'size stability' of single sizes, The term *size stabil-
Ity? is the antonym of friabililty and "on the assumpbion. thab
friability mey be measured by an index or percenbage, 1t may
slso be assumed that the eomplement of a given Iriability index
will be the corresponding size stability index™. 1/
The results of the friabiiiﬁy study of the coal from

the Jellington No. 8 Iine ave shown in Table IT., The semple

of the single sige dtested was 2 to 3 Inch,

4, Grindability

For %he determinatiaﬁ of the grindability, of the ease
of pulverizability of a coal, %he method developed by
Mr, Hardgrove of fthe Bahcock-& tfilecox Company has heen accepted
as a tentative standard by the American Scclebty for Testing
saterials,.2/ This method, which has been deseribed by -
C.B, Baltzer and H.P, Budson in Mines Braneh piblication Bo,737-1,
was used for evaluating the grindability of the ocosl from the
Vellington Ssam of the ﬁelliﬁgton No. 8 line,
For comparison, three samples of varying sereen 8izes
wore eselectsd for testing, as followse:
Mine-run composite;
- 0 $0 1% imch slack, and
¢ %o 1/8 lach slack,

The results of these testis are shown in Table III, the

indices representing the relative pulverizability of the coal.

1/ auoted from the sbove menbtioned publication of the ilines Branch,
2/ "Tenmtetive Ilethodel Yest for CGrindability of Coal by the
Hardgrove~machine iethod™, 4,S,7,M, Designation D 409-35T,



TABTE 1T

‘SIZE STABILITY

Sareen Analysis Before and
Alter Drop~Shatter Lesgt

Screen Sizes 2 =~ 3 1In, _
Before Afver Alser
Tagt 2 Drops ~ 4 Drops
o % G
2 - 3 in., 100,0 51 5 AG, B
1'32" b 2 iﬂ.n 1505 1650
3. hind l';lg" j..'i'lo R 10 53 1103
3/4 - . 1 in, 4.2 5.2
1/e -~ 3/4 in, 4,0 5,7
0 - 1/2 in, 8.5 15,3
Av'g Size in, &,.500 1.936 1,701
Size Stab'ty % - 77 .4 68,0
PARLE III
GRINDABILITY
Sereen Size of - Hardgrove
Coal Tesgtad index
Iine Run 58,4
0 - 1% in. . 63,9

0 - 1/8 in, 78.3




Incressed resistance o grinding ls indicated by the lower values,
the standard ‘easily pulverized coal having a value of 100,

5, Crushing Tsoat,

In washing coal or in preparing special sizes and size
mixftures fo; the market 1t is often nescessary to erush lunmp ceoal,
The relatlive quaétity of the various sizes prpducedg using the
same crusher and erusher setiting, varies frém coal 0 cosl and
18 dependent to a great degree on the friabillty of the coal,
However a stgndard friability test condueted on any given size
or mixture of sizes may not yield information of a type that
would 58 satisfaetory‘in evaluating‘ﬁhe erushing cheracteristics
of é coal, Therefore, a orushing test on several hundred pounds
‘of +4 ineh coal was condneted, wsing a special double~roll coke
cutter manufactured Sy G, Waller & Son Linited in England. The
rolls were get at 1lxin, for these btests with a view 1o preparlﬁg
the maximum guentity of ’‘stove’ coal {1 o 3 inch) with the min-
imum ‘amount of fines, The results of this ecrushing test on a

sampls of +4 inch Wellington Mo, 8 Mine coal are shown in Table IV,

-TABLE IV

CRUSHING TEST ON PLUS 4 INCH ILUMP
(Crusher set ab 1% Inch)

sereen Analvsis

Before Crushing. Afber Crushing
% %

12 so 14 in. 5.3 -
0 « 12 in, 5.7

8 = 10 in, 10.%

7 e 8 in, 8.8

& = 7 in, 17,9

5 ol 6 ina 215—0 b .
4 = B in, 30.6 R.4’

& = & in, 9.6

2: = 3 ino 5992 _

iF - 2 inm, 12.4

1 i 1‘%" ino 110?

3/4 - 1 in, 6.4 -
1/2 - 3/4 in, 5,7

1/4 = 1/2 in, 5.7

1/8 = 1/4 in, 3.4

0 =« 1/8 im, 4,5
Average Partlele Size-in, 6,635 1,910
Size Reduction Y 28,79




ITX
CHEMICAL PROPTRTILS

fhe varicus screen 8izes obtalned from the sereening
tests of the coal from the Wellington No. 8 lMine, were sub-
Jected FHo certain chemical analyses as follows:

1. The Proximete Apalyses, ineluding the sulphur and the

calorific value, which are shown In Table V,

2, The Ultimate Analyses for g selected size mixture; which’

are presented In Table VI,

3, The Fuslibility of Ash including the Meltimg Range and

the Softening and Filuid Intervals, which is given in Yeble VII,
Data on temperature legs arve presented because of thiir bear-
ing on the~cliﬁkaring properties, _

4, The Chemical Aﬁa;gséa of Agh, which eve shown in Téple Viil,

2ABLE ¥
CHELLLCAL ANALYSES OF COAL
PROX.LMATE, SULPHUR, AND CALORIFIC VAILUE

HMoig- Dry Beails
ture | Ash  Vola-  Fixed Sul- Calo-
Screen Sizes (as . tile Cerbon phur rifie
ree'd) Matter . v Value
% % % % % _BTU/Lh,
Plus 4 in, 0.8 ‘11,5 34,7 3.8 0,4 ~ww--
- 4 in, L 0,9 10,9 356.% 53.8 0,4 13310
¥ -~ 2 in, 0,9 - 12,2 35,0 52,8 0.4 ~e-n~s
- 1% in, 0.9 12,28 35,4 o ¢ Y
3/4 - 1 in, 0.9 12,0 3bB.5 52,5 0,4 <com-=
1/2 - 3/4 in, 0.7 23.0 35,0 52,0 0,4 ~=ee-
1/4 - 1/2 in, 0,9 12,8 34,9 52,3 0.4  wm—e- .
1/8 « 1/4 in, 0.9 13,3 34,2 52,8 0,4 emme=
748 - 1/8 in, 0.7 16,3 33,2 5065 0.4  wmm-m
= [;4.‘8 ) 006 36&3 '52:;2 4105 Oq5 —————
Isiil’le R‘lln - 008 1594 54.‘91 5go5 Ogé 12920
Plues 1% in, 0.8 13.2 34,6 B2.&2 0.4 12965
-~ 1F in, 0.2 - '13.6 34.7 51,7 0.4 12835
5/4 - 1;2-_ iﬂo 0.::8 1305 34.:5 - 5802 004: 12940
- 1/8 in, 1.0 18,82 33,6 48,2 0.4 11955
. IsBIE VI
ULTINATE ANALYSES
ILry Basls
_ Carpon Hydrogen Sulphu¥ Nitro- Oxy- Ash
Sample gen  gen o
% % % % %%

[3ka]
B
|

i

B RUN N, 5.1 0.4 l.d9 7.2 15.4
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TABLE VII

FUSIBILITY OF ASH

Initiak Softenu Fiuid  Melting Softening Flow  Ash
Screen Sizes Deform=  ing Temp- Tempe- Range Interval Interval
avion erature rature

- oF. - oF. oF, °F, oF, °F, %..

Plus 4 in, 2080 2200 2240 160 120 1o 11,5
2 = bin, 2200 2290 2330 130 90 Lo 10,9
1% - 2 in, 2090 2200 22 120 110 Lo 12,2
1° o~ 1finl 0 2090 2190 2250 160 100 60 12,2
3/ - 1 1n, 2060 2200 22 180 140 40 12,0
1/2 = 3fY in, 2150 2230 2280 130 80 0 1%,0
1/4 - 1/2 in, 2150 - 2200 2280 130 90 ‘Bo 12,8
- 1/4 in, 2150 2230 2280 130 80 §0 13,3

- 1(8 in, 21 2260 2300 160 120 N0 16,3

o = i 2160 2320 2360 200 160 40 26,3
Hine Bun _ 2150 2270 2340 190 g0 110 13,4
Plus 1% in, 2100 2200 2210 140 100 10 13,2
Q' - 1 in, 21.00 2200 2240 150 100 bo 13,6
3f0 - 1% in, 2080 2180 2210 130 100 30 1%,.3
8 - 1/8 in, 2120 2530 2950 130 110 20 15,2

TABLE VI1Z
CHEMICAL ANALYSIS OF ASH
SAMPLE BiOp Fey0; AL;05 Cald Mgd Mn0 Ha,0 X,0 P0; Ti0, 50 Total -

o i '% % % 5‘0 2 % o o 03 @

Mine Run
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TABORATORY JASHING THSTS

Coal washing, genevally speaking, depends on the diff-
erence in specifiec gravities of the coal and refuse, and thisg
difference hes been used in the laboratory for many years
through .the use of flbat;andwsink teste $o differentiste between
these materials. By bthe successive meparabtion of a coal atb
verious gravities, waghabllity cuzves ﬁay be constructed which
will indicate for any given coal the theoretical ash coﬁtent and
yields of both elean coal and refuse obtainablé at any given
gravity, ‘ -

The datve obiained from this test on the l% inch slack,

1% %0 4 inod lump end +4 inch lump crushed to ﬁasé e 4~inch
gsareen preparved from the run~of-mine ¢oml, are praéented in
sevéfal tables and have been plotted as shown in the accompany-~
Ing curves. The methed used for plotbing the curveé is patterned
after that of J.R. Campbell of the American Hheolaveur Corpor-
ation to which has been added he *specific. éraviﬁy distribution®
curve as suggested by B.M. Bird of the Battelle Memoriai Tusti-
tute, The curves représanﬁ the Tollowing information:

Gurve 1, which is fhe cumuletive float and ash per cent
gurve, represents‘the variation of the ash,

Curve 2, represents the variation in ash per cent of the
material with variation in gravity at which the separation is maede.
CGurve 3, represents ﬁhe.eumulative sink per cent according

%o’ the recovery as in Curve 1.

Curve £, representsKthe variation in recovery according to
the specific gravitby., ’

Curve B, the + 10 specific gravity distribution curve,
iapresents g, measure of the comparative difficulty of separation
according to specific gravity and with respect to the point of
separation,

According o B.M, Bird, the degres of difficulty of
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wet washing a coal as represented by the specific gravity

distribution curve may be sumnarized In the following table,

3,10 Curve  Degwree of Difficuliy FPreparation

Pexr cent _ n

2 = 7 SimPle coevcossovcasses ALMOSE any. process; high tommage

7 = 10 Ioderately diffionlt . Efficient process; high tonnage

10 b 15 Diffi&\ll'ﬁ 99860 p0bvODOCQ Efficieﬂ'ﬁ pI“C}ﬁ@SS‘,‘ meﬁ.iﬁm 'ﬁﬁnnage

15 -~ 20 Very difficuld ,.o..... BEflcient process; low tonnage

20 - 25 Exeeedlngly difficuls , Very efficient procesgs; low tonnags

Above 20 Formldable ...ccoceoss. LAmited 50 a few exaepbtionally
efficlent processes.

For the ordinary wet washing study of a coal, 10 per
eenﬁ on the curve is used, and the specific gravity represent-
ing this point i1s selected for the washing of a composite
sample, The clean coal and refuse fractions of which are
studiéa for thelr various properiies, ‘fhem applying the float-
and~-sink data to a dry c;?aning study of a coagl, 3 per cent on
the speceific gravity distribution curve is uwsed., If a horizon-
tal line is drawa from elther of these points on Curve 4
(Specific Gravity curvel, the poluts at which it cuts the
other lines repressnts the following: )

Curve 1, the average ash per cent of the separated coal,
Curve 2, the actuél agh per cent of thé heaviest piees of
material lef® in the ceoal, and llkewise the lightest plece of
ﬁaterial in the reiuse, h
Curve 3, the averag: ask per cent of the refuse exbrasied,
ithat has been said adbove with respeet to ash épplies
* similarly %o sulphnro' However, as the tobal sulphnflof nls
- eéal is very low, a detailed study of the washing ch&rqcﬁerm
_iSﬁics with refersnce o $his meterisl is unnecessary.,

Carves showing bthe redustion of ash which is possible
under varying conditions of washing the diffcerent sizes are
presented in Pigures I, I1 and LII, A1l of the date used in
the construction ol the curves are presembed in the Following

tables:



Table
Table

Tsble
Table

Table

-Table

Table

Table

IX = Float and Sink dasa on 1% ineh Slack--ASH

Chemical analysis and ash fusibility on Iflomb
and sink portions of 1% inch Slack,

]
!

XI - Float and Sink data on 1¥ %o 4 in, Iump--ASH
XII - Float and Sink data on +4 inch Crushed

Lunp--~ASH

ZIII~ Chemical Analyses of Raw Coal, Clean Coal, and
Refuse, 1% inch Slack, dJashed abt 1,60 Specifie
Gravity.

XIV ~ Chemical Analyses of Raw Coal, Clean Coal and
Refuse, +4 inch Crushed Iump, WVashed at 1.60
Specific Gravity.

AV =« Scereen Sizes and Chemical Analyses of sizes’
from 1% ineh Slack,

X¥I - Float and Sink data on Various Screened sizes
Using a Selected Gravity of 1.60,

11



TABLE IX.

‘Float and Sink Data on 13" Slack

- Ash -
Cupmlative +.10 Svecific Gravity
Specific Gravity . Weight  Ash Floats . ___ Binks Distribubion
, ) Welght  Ash Welght Ash Gravity Caloulated
. . % % % % y/ SRR 2 . Ozdinate

| Floaks 1.,23 bz, 3 7.1 43,3 7.1 100,0 12,3 - 1383 83°d

Binks 1.:, o] W 1. %96 119? 8?09 9::5 5607 1602 19% 15119

W 1,40 " Lgo 4.1 21,5 o%,0 10,0 19,1 37,0 Lg5 2.9

? 1°go 8 1.60 1.5 3o°2 95,5 10,3 6,0 ?nz 1,65 1.2

1,60 4.5 53, 100.0 12,3 k5 53,4 .75 0.7

Guzve o, i . 2 ] 19234 1 3 3 5 5
TABLE X
Chemical Analveis and Fusibility of Ash on Float and Sink Portions of 1% Slack
. {Dry Basis) : R
Vola- Initial Soft- Fluid Welt— Soften- Flow
Bpecific Gravity Ash ti1e Fized Coking Sulvhur Deform- ening Tempe= ing ing In~ Inter-
Matter Caxbon Properiies . ation Polnt rature Range terval val

%% %- % °F oF °F ___oF, oF oF
Floats 1,730 7.2 36,5 56.3  Good 0,4 2hlp 2510 25K0 110 70 ho
8inks 1,30 © .40 11,8 341 b1 Good 002 230 2210 2260 130 &0 50
o140 @ 1.50 ~ 21.7 30.9 47,4 Fair to Good O. 20 210 2300 260 100 160
L 50 "o 1,60 30,9 29.9 39.2 Poor 0.3 2190 - 2330 2440 250 1bo 110
v 150 5.1 &2.6 23.3 Agglomerste 0.2 2210 2340 240 230 130 100

T g et

T et



" TABLE XI -

Float and Sink Data on 1% = U-in, Iumps

- A h -
) B
. o _Cumilative +.10 Specific Gravity
Specific CGravity Weight Ash Flogis Binks Distribution
Weight Ash VWeight Ash Gravity Caloulated
% - % % %. % . Oxzdinste
Ploats 1 o ¥3. 4 6.8 W74 6.8 100,00 .9,k 1,35 100,70
Slnhs 1, R 55,0  1l.1 8.4 9.2 56,6 11,4 A0 ho.
Q y 1 50 1.6 20,8 100.0  9.b 1, 20.8 1. 45 17,0
Guzve Fo, b 2 i,2,% 1 3 3 5 5
TABLE 11

Float end Sink Data on Plus 4 in, Iumps {Crushed),

- B8h =
Cumulative +.10 Bpecific Gravity
Specific Gravity Weight Ash ~ Floais Sinks - Distzibution
Welght Ash Weight  Ash Gravity Calculated
% , o, % % b Ordinate
. .. . 1935 96,1
Floaus 1. E 3.1 7.1 3.1 7.1 10000 10,9 1.40 62,8
Sinks 1, gp 0 57.7 9.8 91.8 8.8 65.9 12,9 1.5 15.0
’ 1 50 %.9 Eﬁ"i 9B.7 9.5 g.2 347 1,55 3ok
u o 1;60 1.8 34, - 97.5 9.9 L3 43,3 1.65 0.9
" 1060 2,56 49,7 100.0 10,9 2,5 h9.7 1.75 0.3
Curve No., b & 1,2,4 1 3 3 5 . B

€T
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Ti)?’.l«.l x.I.l..j.
CHERICAL ANATLYSES OF RAJ GOAL CLEAN COAY, ARD REFUSE
0 to 1% chh Slack
Raw GClean Coal Refuse
Coal Floats L.60 Sinks 1,60
VJEighﬁ 0‘!&6_!96000(5861}00unﬂﬁdubﬁAﬂlﬂo 1000‘0 9309 601
Proximebe Analysis (dry basis) ) _
Aah O QB LD S0 0Y I BOLODEDO S SO0DR ?0 1306 2-002 %504
Volatile MebheT asvccavncsvsces % 34,7 35,9 25,4
Fixeaﬂ Gar‘ben ¢ T O0OO0IQLOEDROACDRDIEE 510? 5509 31(1’2 A
Sulph'lll‘ oaoouoooanooonnnooaoao?‘«’ ’ 005 005 003
Calorific Value ,s.0.. BT U, /1b 12835 13520 ———
Fugion Point of 48N ceessoese Fo 2200 22320 2300
I'ileltlng Ran s Of ASh 20 CODLB QFa 3.4.0 150 300
Goking Proper%ies coacboooaossooas GUOG Good Agglomerate
TABLE %IV
CHEMICAL AVATLYSES OF RAW COAL, CLEAN COAL AND REFUSE
Fius 4 Inoh fump {Crushed)
Haw Clean Gosl Refuse
osl Floabs 1,60 Sinks 1,80
Waigh‘f} o.onoaoacousaooa“oooaoaoao ?‘7’ 00,0 ’ 94,1 9.9
Proximate Analysis {dry basis) _
ASh ¢Cap P QL LOBER OO DED YOO OOEDODD ‘cﬁa 130-05 992 5701
Volatile Mabtlher coaooncoccacas »  B4,7 35,3 26.5
Fixed carhcn TA8 00000 ODOES 000040 Q 60 5308 5505 56ué’.‘
S‘lllphlll‘ g.ouoooaoeoaanfuoooouo ?"-" Gogﬂ' 005 005
Calorific Valve ...... B.T,U, /J.m .4.,.;3?0-? 13635 ——
Fusion Polint of 48R .ecesvncos Fo 2200 2390 2380
Melting Remnge of Ash asccocanae °F, 160 190 310
GOKinr Proppr‘ﬁleﬂ OB eAb0QA0 060D GOO&. GOO@ POQI’
Caleulaued '
TADLE XV
SCREEN ANALYSIS AND CHEMICAL ANATYSIS
{Dry Basis of 13" Slack)
Cum, -
Screen Siges  Weight weight  Ash Sulphur F.P.A,
i ?"i‘ ft) % 'QFG
3/4& - 1k inch 54,6 34.5 13,3 0.4 2180
1/8 ~ 3/4 ineh 44,6 79,2 15,0 0,4 2230
0 - 1/8 imch 20,8 100.0 18,2 0.4 2230
EABLE XVE
FILOAT AND SINK DATA ON SCREENED SIZES
USIEG A SELECTED GRAVITY OF 1,60
(Dry.Besisg)
- ¥loats sinksg
Sereen Sizes Veight Ash F.P.A. welghﬁ Ash CF R4,
%% T °F, 5 o °T,
3/4 - 1% ineh 0 96.9 10,3 2890 P N 42.0 2350
1/8 = ::s/zl inch  94.2 10.2 223C 5.8 41.7 2270
0 ~ 1/8 inech 77,0 8.8 2240 23,0 51,0 2270
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FIG. I - Washabllity Curves for 13" Slack Wellington No. 8 Mine.

Curve 1 - Cumulative coal-ash percentage {float)
Curve 2 - Actual ash percentage

Curve 3 - Cumulative slate-ash percentage (sink)
Curve 4 - Specific gravity

Curve 5 - +.10 specific gravity distribution.
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FIG. IT - Washability Curves for 13"- 4" Lump - Wellington No.8 Mine

Curve 1
Curve 2
Curve 3
Curve 4
Curve 5

- Cumulative coal-ash percentage (float)
- Actual ash percentage

- Cumilative slate-ash percentage (sink)
- Specifilc gravity

- +.10 specific gravity distribution.
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Curve 1 Cumulative coal-ash percentage (float)
Curve 2 - Actual ash percentage

Curve 3 - Cumulative slate-ash percentage (sink)
Curve 4 - Specific gravity

Curve 5 +.10 speclifilc gravity distribution.
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UOEING PROPEATIES

1, Swelling Index'Tegt

In order to predict the physigal properties of Dy~
product coke made Trom any given coal, a laborabory test nas
been developed at the Fuel Research Laboratories. This hes
been outlined and published; by the Hines Branch,l/ The test
vonsisgts of determiniﬁg the volatile matter and the percent-
age of swelling of the coke . bubton at a temperature of 600°C,
From these data the 'swelling index’ is calculated, and by the
aid of a coke classification chars the coal is 1ooateé.in a
particular group, The various groups are arbiirarily delimited
secovding to the physical properties of the coke made from the
goals In these groups,

The results obbained by means of ﬁhis vest for the
Wellington No, 8 mine ecal avre shown in Teble XVII,

2, Caking Index Test

I% has been shown that Hhose coals which are recognized
as falling within the best coke-producing elass arve capable of
withstanding a higher admiz%ufa of insrt moterial and will
vield a scarvbonized resldue of definiie cruskhing =ztrength then
are the more inf@rior coaltg, The bhenomenon has been thorough-
1y studied and the methods hav. been developed for the detexr-
mination of the ‘eaking index', While these bests are of un-
certaln value for the purpese of assessing a wide range of coals
in their application to ¥he produetion of by-product coke, a
knowledge of the Yeaking value® is important when it is desire&-
to mix ilnert carbonaceous materizl or nom~coking coels, with
coking coels, .

The method developed by Gray aund as modified at bthe
Fuel Research 1aboratofies in which 2b-gramme mixtures of ¢oal
and send in varying proporiions are carbonized in Illium

grucibles at 950°C, has been adopted as = standard,

1/ A Laboratory Test on GoBlE fow Predicting the ¥hysical Pro-
persies of the Resultent by-Product Coke”, by R.A. Strong,
E,Joégirzoagh’and E, Swarftzman -~ ines Branch publicstion
Ho, - vn



The ratic of tne mixture of sand and coal,

T

which on csrbonisa-

Tiocn will form a sufficlently strong butbon to support a weight

of D00 grammes, is designed as the ‘caking Index’. The higher

the 'caking index' the greater are the coklng properties. The .

resulis of this test condudted on the Wellington ¥o., 8 Mine

are shown in Teble XVII,

TABLE XV1T

PHYSICAL, PROPFRTIES OF BY-PRODUCT COKES

AS TUDICATED BY A

PSWELLING INDEX™ TEST

O0-1% in, Slack
‘:?&Shed. at loE)D Spu Gr(!

Volatide iatter at BOOOGn {DoBo) c;ooou %
Sb?elling Index G s 20 nafHho+p 00000 D0BOC B A S D0 B D
Section-~Coke Classification Chart .ceoee
Speﬂlflc VQlablle Indéx PG LE D0 OG0 E00SdT
Section~-Coal Classifilication Chart cssnns
Ash per cent in ¢oal {ATF) veecoscssoocceld

PHYSICAL PROFTRTIES OF BY-PRODUCT COI

Size on wharf (% on 3" 26TEEN  .oevoeses
(Breeze: %~1/2" .cooaceo

Shatter test (Index: % on 2" sereen ..
(Breeze: %“1/2" soovoaoa

Abrasion test (Index: % on 1% screen .
(Dust; %“1/16" o eT 00000 D0Q

Density {App. Specific CGravity ..
{Lbs, per cubic Ffoob ...

Transverse sSheinkeg® ccccovvesococncnoe
Appearanee of natural sSurfac® cuecoscoco
Shape €000 0%O0R®CODB OGS DGO OD O PI0CO0ON DB AF DG
Sﬁrength 48 C02 00650040804 0008D¢0dD00 0G0 0000
Gross ffaeture a3 PO GROOFOEIOLHEOLOCODO0 O
Longitudinal £racbVP® ..cscoeocsscosncos
Gell Struatwe 00 DO OGHADBDOODO R OB EODQOD ST

Sponge DGOBBOGﬁ.0@0?BBU‘?'S’F—D‘ODGOOUOQGOOU

Pebhly Searﬂ ¢ 0 0 Lo a0 da0HGCdERQEOUEO "D G0N 00

REE@RKS #8908 00000C000UDSE00®EDNEOBRGEFB0 S0
. '

29,5
603
Border of VII & V
161.2
Parabituminous ©
0.2

Good
Steel grey; Llrregular
Triangular
Hard to ¥Fragile
iledium, somewhat sVveppy
meiium amto
Medium to small
Small amt,
" Hone

This coal should meke &
Tair domestiec bynproauct
coke.,

CAXING PROPEQTIES

Mine Bun Sample secevosocenac

CGray Caking Index
L]




ri- 20

QULLARY ARD DISCUSSION OF RESULTS

The run-oi-mine sample 01 coal Irom the Wellingiton
Ho .8 iine, iWellington Seam, epéraﬁea by the Canadian Gollier-
ies (Dunemuir) Itd, 1ﬁ the Benaime area, Cranberry district,
British Columbiag_was collected at the mine by sampling from
& freshly exposed face. In This way approximatelyuz,zcﬁ pounds
of coal, representative of the seam at this mine at the time éf
sanpling during July 1941, was collected and shipped o the
Fuel Research Iaboratories for tie investigation as $0 the phys-

ical and ochemical properitiesm,

[

Ehysiealdrrcpertias
The results of}the scresning tests on the run~of-mine

coal which were conduoted at the Fuel Research Laboratories
{as recelived) are shown in Table I, Tﬁis table containg the
percenﬁage of the various sereeneld sizes on the ‘as received’
basis. On this basis it will be nobed that $.6% of the coal was
beléw 1/8 inch in size, 26,8 was above 4 inch in size, and
21.5% was 2 %o 4 imeh in size, the remeining 48,7% being dis-
tributed between the other sizes, The average size of the run-
of-mine coal 'es received' was 2,74 inch, yielding 46.0% of 1LY
slaeko It should be noted that as this coal was hand mined and
not loaded into cars it received far less abuse than would be
usual under norﬁai operation when machine mining and possibly
mechanical loadling wonld be used, Thus uﬁder regular production
conditions the quantity of slack and fines Would be greabter FHhan
exhibited by this sample, with an abttendent proportionate re-
duction in the lesrger lump sizes,

| ‘The bulk density and apparent specific gravity of the
various screened sizes are given iﬁ Table L. The resulis agree.
very well with other coals of similar rank and ash contents, the
individual sereen sizes above 1/8 inch ha%ing wniformly lower

bulk density than mixburee of these siszes,



al

The resulbts of ﬁhg friability test on the coal Lrom
the Wellington No. 8 lMine are shown in Tgble II, One éingle
size, prepared from the run-of-mine coal, was tegted according
to the method described in publication No, 762 of the ilines
Branch. In addition to the sbandard 2-drop test, the table com~
$ains the vesults of a 4-drop test on the sample, This latter
procedure iz preferred for mixed sizes beesuse of the cushion~
ing effect of the fines, but was includzd in this case o indi-
cate the effect of more prolonged handling, It is moteworthy
that the size tested, namely, 2 %o 3 inch, was rather frigble,
the size stability being 77.4% after two drops, This is g
further indication that uwwndex normal nmining and handliang con-
ditions the average pariicle size of the mine run coal would be
substantially lower than is indicated by the sample used in these
tests, _

" Phe grindability indiccs for three sizes of mixed coal
prepered from the run-of-mine coal are given in Table LKL, These
indlices are reported on the{basis of the Hardgrove-machline meth-
od which has been deseribed in Mines Branech publication No,737-1,
Although the finer sizes appear to be comparatively more amenable
to grinding than the coarser méterial, the résults a8 a whole
indicate a coal that would be rather &ifficult o grind in com-
parison ﬁo'the'genefal ran of coal used for powdered fuel firing.
This conforms With bhe resuilts obbained in most other low rank
bituminous coals, |

The resul%s of thelcrushing teat conducted on Hhe +&
inch lunps are shown in Tahle IV, This test indicabtes thet, when
the coke cubtter was set at 1% inch, the coal was reduced in size
%0 28.8% of that of the umnerushed lumps, that 1s, from an average
particle size of €.635 Inches to an Aaverage parbticle size of
1,910 inches, Thiz erushing resulied in the production of 63,3%
of 1 o 3 inch 'stove' coal (this size is approximately compar-

able to the standard Anthracite Institute sige for U‘siove’ coall,
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12,1% of 1/2 %o 1 inch *sboker?! coal, and 12,0 of 3 to 5 iunch
Tege' coal, All these commerqial sizes were produced with a
resultent formation of 13.6% of 0 %o 1/2 inch slack,

Chemical Properties

The yroxim&tevan& uwltimate analyges ol the various
sereen sizes ave shown in Tables V and VI respectively, It
will be noted, referring to Teble V, that the verious sizes
ére uniformly medimm in aﬂ%ﬁgontent with the fines passing a
1/8 inch sereen, indicating o substantial increase in ash con-
tent with a. decrease in sige, The cqal Jumps retained on a 1{8
inch screen are more or iess uniform, varying in ash from 10.%h
0 13.3%, whereas the fines {0-1/8 in.) hed an ash content of
18,8%, with the dugt (0-48 megh) containing 26.%% ash, The
composites vary in ash conbent aceordiﬁg 0 the properiles of
the sligzes included, the run;ofmmine yielding 13.4% ash, %he
+1% inch lump 15.2% ash, end the 0 %o 1% ineh slack 13.6% ash.
The sulphur content of this cosl is very low and vniform for
all the slzes examiaé&; gnd. hence will ocour malaly in the or-
genie form, Visual examination of the coal indicated that there
was no or very little pyrite pressnt. The moisbture contens for
all the sizes, was uniform on the 'as received' basis, with an
average of 0,8% for the mine~-run eoal,

The volatile matiter of the cosl is high in quantity and
based on the Specifie Velatile Index 1/ mebhod of elassificasion
this coal has an index of approximately 161 whiéh places 1% in |
the parsbituminous class of eoals, According to the A.3.T.i,
elassification Desiguation © 388-38T, where rank is baged on the
Tixed carbon and ealorifiec walue calculated to the miueral-’
matier-fres basis, this‘coal i3 elassed as a high volatile A
bituminous seoal,

Table VI gives ths ultimate analysés of the mine-run

composite, The coal is o medium carbon and relatsively high

i/ "Classirication of Coal Usinmg Specific Volatile Index" by
RQAO-SGrQng, E.J. Burrough aod E, Swortsznen ~ Mines Bvanch
publication o, 752-2



oxygen material, ‘

Table VII shows the resul¥s of the ash fosion deber-
minetions Tor verlous sizes of the coal, whersas Table ViIZ
glves the chemlical analﬁsia of bthe aéh of & mine-run compOIite
of sizes., It will be noted that the softening btempevature of
the ashes for the various sizes is uniformly low ranging from
2190 -°F. to £320 °F,- The fusibility of the ash does not vary
with the ash conbent of the coal, Examination of the Lloat- :
and-sinlk daéé indicebes that although the mineral matiter of
the low ash material is of such a nature in the 0 - 13" slack
sizes ag t0 have a relatively higher soffening tempergliure,
(2510°F,), than the higher ash fractlons 1% does not affect
the éomposite egh in e marmer to raise the ash fusibility mater-
islly when some of the high ash fragtions are removed.,

Laboratory Washing Tests

The wasghing tests on the coal from the Wellington To. 8
Mine, were conducted in the sbanderd manner om samples of 1F
ineh slack, 1% to 4 ineh lump, and crushed +4¢ inch lump, pre~
pared froﬁ the run-of-mine coal. The results ere given in a
series of tables and curves shown in Seetion IV. Referrving %o
Tebles IX and X, it will de noted that the 1% inch slack hes g
. high inherent ash content of 7.1%, as indiceted by the fraction
floating a% a specific gravity of 1,30. A% this gravity 43.3%
of the coal 13 recovered, Washing this coal at a specific
gravity of 1.60, which aécording to the +,10 specific gravity
distribution curve represents ginple wet washing, would resuli
in the production of approximately 93.9% clean coal heving
10,2% ash; these date are shown in Téble XIII, The washing Geba
for the 1% o 4 iuch lump and orvshed *4 ineh lump are shown in
Tables XI and XII respectively. The resulis of the tests on
these slzes are somewhat similar o that obtaimed with the 1%
ineh slack. The inherent ash is high in emoun®, the 1% to 4 inch
lump showing 6.8% ash in 43.4% of +he coal recovered ah g specif-

ie gravity of 1,30, whereas the +4 lnch crughed lump indicabed

7o1% ash in 84.1% of the coal fioating at the same gravity.
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Waghing the 1) %o 4 inch lump if it contained more than 10%
ash, at a selected gravity of 1.60 would be relatively simpls,
but a reduction in ash below 10% is not expected. The partic-
ular sample tesbed contained less than 10% ash and; as ind-
icated by the washebility curveé conld not be cleasned o a
lower ash content. Washing the qéushed +4 ineh lump ih a sim-
ilar manner would yleld about 9&,1% clean ceoal ccontelning abous
9.2% ash (see Tablé Xiv}). It is thus coneluded thet the sample
of Wellington coal, as obtained at the Wellingbton o, 8 iline,
is not very amenable to ¢leamning by either wet or dry processes,
and the ash could nol economically be reduced Ho much less than
ld%a It should be noted that crushing the +4 imech lump mater-
ially aided in improving the washing chavacteristics of this
size,

Coklung Properties

The phenomenon of coking, whereby s cosl becomes plasiic
‘and then fuses %o a solid mass, is considered %o be a combina-
tion of two reasctions, oée resulting in the swelling of the
plastic maas,'ana the cﬁhg@ being responsible for the ulbimate
binding or ‘foaking’'. Various methods have been introduced Lor
the determination of these bwo properdies with a view to pre-
dicting the veaction of a coal in by-product ovens. A4 mebhod
developed at the Fuel Research Laboratories for determining the
swelling properties has been presented in detail in Mines Branch
publication No., 737-2., The calculated valve ‘swelling index?
is a comparative measure of the swelling properties, and the
higher the index the greater the swelling. This index is used
- in combinebion with a specifle coke classification chart %o
locate the coal in a group, the physical properties of the coke
‘made from coals falling in this group being known. The resulis
of ﬁhis.test, as applied to the washed 1% inch slack coal from
the Wellingbon Nén 8 Mine, indicated that bthe coal had fairly
‘good soking characteristics, in so far as use in sbtandard by-

product ovens is concerned. The Swelling Index was 603, which



according Tto the coke classiflesiion chart, should result-in
a Tair domestic coke as indicated in Table LVIEL,

The method developed by CGray is used at the Fuel
Rtesearch DLsboratories for determining the binding or caking
properties of a coal, The feaking index'® determined by this
method end described in Section T does not lend itself to
exact correlation with the reaction of a coal to coking, but
may, however, have a certain value in determining its suit-
abilllity for stoker use, The test ls being sbtudied in this
connection at the Fuel Reseawvch laboratories but, as yet,
ne definite correlsation has been established., The result ot
this test on the Wellington Lo, 8 ldine coal indicated a coal

that is strongly eaking, the csking index being 58,

Sy s ann
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TABLE VIII
CHEMICAL ANALYSIE OF ASH

BANPLE GiDgy Fes0s AlgD. CaO M En® Fpa® Kz0 PO, Tily S0 Total
g Toge Mpbs 90 NP NP TP TP Tals T0e 2% 4
Mine FPun 36,5 5.1 20,4 23.8 4.5 0.1 1.7 0.5 ©.2 1.3 5,4 $99.5

En Sraition an @A-€5-72Y — 4 & wellertin
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The following repord deals'with & FPhysical and Chemical -
study of a sample‘of eoal Lfrom the su, 10 Swvuth Velllngion lline,
Bouglas seam, workew in . the Ranaimo area, Uranberry district
ebout sever miles soush of +the Uity of manailmo, 3ritish Columbis,
by the :Canadisn Collieries iDﬁnsmuir) LHd., This study s pars
of the investigation dealiﬁg with the physical and chemical
characteristics of the coal seams being worked in the province
of sritish Columbia, FBighty-four reports have already been
issued on the Physical and Chemical Survey of various eoal seams
throughoat Canade, and, aecord;n 8ly, this present invesbigation
was Gonducted in a manney similar to that adopted for tne pre-
vious studies, The report, is therefore, presented in sections
dealing with the Lollowiag ubgectu,

1. Phrsical Properties,
.+ 8, Chemical Properties,
3. washing Characteristies,
4, CGoking Properities, and
b, Discussion of Results,

The wnpreparsd run-of-mine coal {rom the Douglas seam
was sampled at the mine by an official from the Fuel Research
Lahoratories in the presence of representatives Irom the oper- -
ating company. The combined sample, which wolghed approximaiely
2582 pounds, was baggecd and shipped to the Fuel Resesrch
Laboratories at Otvtawa,

Acknowledgment is due the Dlepartment of Indusitrial Develop-
“ment of the Canadisn Pacific Railway Company, officials of the
Brit;sh Columbia Departwent of liines, and various members.of bhe
Canadian Collieries {Dunswuiv) Lid,, for the aid given in con-
nection with the colleetion of the samples of coal herewith re~

. ported, and to J.IU;H.NiCOLLS of the Fuel Research Laborarorles



under whose direction the major poriion of the chemicul analy-

ses was condvened,

iI

PHYSLCAL PROPEATIES

L. Screen Analysis

The sample of coal from the No. 10 Ilrne, Dovslas Seam,
was colleeted at the mine durlus July 1941 from representative
mine cars as they wers belung dumped for screening., A sample
of the unpreparced vun-otr-mine coal, welghing sapproximately
2582 pounds was collected., This sarple waé used for the screen-~
ing tests, standard roﬁnd«hole seresns made from 1/4 inch plate
belng empioyed, The results of tﬁese tests arve presented in
Table I.

2; Bulk Density and Appavent Specific Graviiy.

The bulk density, that ig, the welght per cubic ©ooth,
wag determined on various screened sizes and mixtures of sizes
by méasurement with either 8 two= or one»cuﬂie foot.box° The
apparent specific gravity of the vavious sﬁreened siées was
determined by the modificaiior of the method for determining the
apparent gravity of coke, as outline@ in A,S5.M,ii. Starndards on
Coal and Coke, Designabtion D 167~24, The resnlbs of the above

two tests are presented in Table £,

3. Friability

Frigbility, which is an lmporian® prpperty in the selec-
tion of coal for various wses, is a physical charaeteris%;c
impljing degradation due to breakage along fracture lines, or
due to inherent wealmess Iin the c¢oal luomp, The "Coal Friability"
Sub=Committee of the Aﬁeriegn Socliety for Testing Heterials
(2.5.T.&.), with R,E.Gilmore of the f;el Research Leboratories
és Gﬁairman, has investigateld seversl methods for the deber-
mination of fthis properiy wiith a view to the final adopbion of
a standard method. The results of this work, ineluding the

method counsideved for adopbtion, i.e., the "Drop Shatter Test for



Coal® have been published inelqﬁﬁ by the Deﬁartment of ines
under tﬁe title FCoal ¥Friabilivy Yests™ by R.E. Gilmore,
J.H.H. Nicolls end G.P. Comnell, liines Branch publication
No, 762, This tenbative method was wused for tesbting the rela-
tive 'size stability' of single sizes. The term ‘siée.stabil-
ity!' is the antonym of friability and " on the assumption that
friaﬁility may be measuvred by an index or peréentagea it any
also be assumed that the oomplément of 'a given Trisbility
index ﬁill be the coryesponding sige stability index".q;/'
The resulbts of the frlabilify stpdy of the coal from
the No, 10 Mine are shown in Table II, The sample of the single
size tested was 2 tﬁ 3. lneh. |

4, Grindabilitx '

For the determinaflon of the grindability, or the ease
of pulverizability of a coal, bthe method developed by
Mr, Hardgrove of the Babcoek & Wileox Company has been accepted
as a tentative sbandard by the American Sociebty for Testing
Materialé, 2/  This methcd; which has been described by
C.,E, Baltzer end H.P, BEudson in Mines Branch publication o, 737-1,
was used for évéluating the grindability of ths coal from the
Douglas Seam of the Mo, 10 Mine.
For comparison, three samples of varying screen gizes
were selected for testing, as follows: -
liine-yun composite;
0 to 1¥ inch slaeck, and
0 to 1/8 inch slack,
The resvlts of these Tests avre shown in Table III, the
indices repfesentiné-the.relative pulverizability of "she‘coalo
Increased resistance to grinding is indicated by the lower

values, the standard easily pulverized coal having a value of 100,

1/ tuoted from the above mentioned publication of the Ifinmes Branch,
g/ "Tentative Method of Test for Grindability of Coal by the’
Herdgrove-machine ilethod™, A.S,7 .M. Designation D 40%-357,



TABLE I

SCHREEN AllALYSIS, SPECIFIC GRAVITY, and BULK OENSITY

AS Received Bulk
. . v o Density .
Secreen Sizes” by Cumu- Specific  lbs.per ish
welght letive Grawvity cu.. £, G

Plus 4 in, 17,8 - 17.8 1,32 45,0 8.7

2. - 4 iu, 13,5 21,3 1,35 44,0 12,4

1% - 2 in, 3.0 34,3 1,535 44,0 - 12.0

1 - 1% im, 8,9 41,2 1054 44,3 12,3

5/4 -7 1 im, 4,8 46,0 1,33 44,0 13.5

1/2 ~ 3/4 in, 7,8 B3.,8 1,34 45,5 14,6

1/4 - 1/2 .in, C 11,6 85,4 1.35 43,5 15,9

1/8 ~ 1/4 in, . 11,1 76,5 - 1,35 43,0 19.4
A8 - 1/8 in, 16,1 92,6 ) ) 25,8

. ) 1.4 }42.0

0 - 48 7.4 -100.0 ) 26,8

Mine Run ' 100.0 - 16.5

Plus 1% in, BdoB L 9,7

0 =~ 1 in,. 65.7 | 57 .5 19.3

3/4 - 1F in, 11,7 _ 14,0

0 -~ 1/8 in. 25,5 1,41 49,0 23,9

4S8 Received

Avel"&lge 'Size Gf Ru.ﬂ"Of‘“mine 0P O VOO LKA OBOGDEDS G ino 1080

* 411 sereens 1/8 in, and larger are round-hole screens. No.48
is Tyler 48-megh with nominal aperture of 0,295 mm,



T4BLE II

SIZE STABILITY

Soreen analysis Before and
after Drop-Shatler Test

Sereen Sizes 2 -~ 3 in,

Before Alter Afver
Test 2 Drops 4 Drops
% % V2

2 « 3 in, 100,0 52,0 3%,5
1% - 2 in, | 15,0 14,5
1 - 1% in, 8,0 14,0
5/4 ~ 1 in. - ' 5.5 5.5
1/2 ~ 3/4 in, 5,0 70
0 - 1/2 in, 14.5 25,5
Av'g Size in, 2,500 1,778 1.415
Size Stablty % - 7Ll.l 56,6

2

TABLE IIL-

rrry

GRINDABILLTY

Sareen Size of dardgrove
Coal Tested Index

Mine_ﬁun 81,6
0 - 1% in, B2.3

0 ~ 1/8 in, 92,0




5, CGrushing Test.

Ipn washing coal or in preparing speclal sizes and size
mixtures Icr the markéﬁ it is often necessary Ho crush lunp coal.
The relative guentity of the various sizes produced, using the.
same crusher aﬁd'crusher setbing, varies from coal to coal and
is dépendenﬁ o a great degres on the friability‘of the coal,
However a standard friability test conducted on any given size
or mixbture of sizes may not yield information of a type that
would be satisfactory in evaluailng the crushing characiteristics
of & coal, Therefore, a crushing test on several hundred poun&s
of +4 inch‘cdal was condvected, using a speeial double-roll coke
cutter manufactured by G. Waller & Son Limited in IZngland. The
rolls wére set at ¥ in. for fhese btests with a view to pre-~
paring the naximuom guantity of ‘sbove' coal {1 to 3 inch} with
the minimum amount of fines, The‘fesults of Hhis crushing test

on a sample of 4 inch Ho., 10 [Hine cecal are shown in Pable IV,

TABLE IV

CRUSHING TEST ON PLUS & INCH ILUNP
' (Crusher set at 1% inch)

gJereen Analysis
BeTore Crushing After. Crushing
% a9
Vil 2

in, 14,0
in, 2.4
in, 15,7
in, 25,8
11, 32,4
in,
in,
An,
in,.
in,
in.
in,
in.
in,
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Average Particle size-in, 6,075
Size Reduction —w—-———ew G T 24,77




III
CHEITTCAT, PROPERTIES

The variaus gereen siges abtaired ¥rorm vhe screenlng
wests of $he coal from the o, 10 Mime, were subjected %o
0ertain chemical analyses as follows:

1. The Proximate Anelyses, inoluding the sulphur and the

-calorific vélue,-whieh are shown in Tfable V,

2. The Ultimale Analyges for a selected size mixture, which

are presented in Table vzo

3o The Fagibility of Ash intcluding the Melting Range and the

Softening and Fluild Intervals, which is given in Table VII,
- Data om temperéture lags are presented becauss of their
bearing on the clinkering propérﬁiaso ‘

, 4, The Chemical Analysés of A#h, which are shown in Table VIIL,

TABLE ¥
| CHEMICAL ANAIYSES OF COAL
PROXIMATE, SULPHUR, AND CATORIFIC VAIUE

Molsg= : Dry Basis
ture Ash Vola~ Fixed 3Sul-~ Galo-
Screen 3izes (ag ! tile Carbon phur rific
rectd) Hattor - Value
b G G Gy - % _BTU/Lb
Plus 4 in, 2.0 8.7 38.6° B2, F 0.4 ewe-
2 -~ 4 in, 2,0 . 12.4 37,8 50,3 0.5 12850
1% - 2 in, 1,9 2.0 37,3 50,7 0,7  wm=mm--
1 -« 1% in, 1.8 12,% ° 37.D 50.2 0.4 cm-e-
3/4 - 1 in, 1.8 13.5 38,2 48,3 0.5 —we--
1/2 « 3/4 in, 1.8 14.6 37,0 48,4 0,5 wmme=
1/4 - 1/2 im, 1.8 15.9 36.4 47,7 0.5 omnm-
1/8 = 1/4 in, 1.8 19,4 35,0 45,6 0,5 cseew-
748 - 1/8 in, 1.5 2%.8 34,2 42.6 0,5 ew=mee=
Q0 - #48 1.5 26,8 83,5 33,7 0.5 ~awe-
Mine Ruan 2,0 16.5 36.4 47,1 0,5 12130
Plus ;% in, 2.1 9.7 38,2 52.1 0.4 13170
0 -« 1% in, 2,0 19.3 35,5 45,2 0,5 11745
3/4 « 1% in, 1.9 14.0° 37,1 48,9 0,56 12390
0 < 1/8 in, 1.9 RB5,2 84,4 41,7 0.5 11030

TABLE V3
ULTIMATE ANALYSES
plii

- - Dry Bagis
: Carbon Hydroken Sulphur Nifro- Oxy~ Ash
Sample 4 . gen gen
% % % G % %

~ MINE.RUN 68,7 5,0 0.5 1.3 8,0 16,5
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TABLE VII

FUSIBILITY OF ASH

we ' Initial Soften- Fluid Melting Softening Flow Ash .
Screen Sizes "Deforme ing Tem~ Tempe-  Range Interval Interval

o, -ation verature rature o

: OF, oF, or, A oF, oF, £
Plus ¥ in, 2290 2350  2Loo 110 60 0 8.7
2 = U4n, 2270 2290 2330 100 60 . Lo 12,k
.15 - 2 inm, 2140 2250 2300 120 70 50 12,0
1 - 1% in, 2180 2250 2300 120 - 70 50 12,3
20~ 1 in, 2180 2250 2%00 120 70 .. BO 1395
i/2 = 3/U in, 2060 - 2160 2200 150 100 - ho 14,6

1/4 = 1/2 in, 2180 2260 2310 130 a0 28 15,

1/8 = /4 in, 2220 2330 2370 150 110 19,
IS - 1£§ in, 2230 2320 2350 120 90 %0 2%.2
0 =4l 2270 2320 2370 140 90 50 26,8
Mine Run , 2090 2210 2250 160 120 Ty 16,5
Plus 1% in, 2160 zzgo 24i0 250 210 Lo 9,7
0 = 1y in,. 2100 2360 2390 290 260 30 1393
3/h - 1% in, 2090 . 2210 2880 1%8 120 70 14,0
B = 1/8 in, 2110 .. - . 2300 2350 2 190 50 23,9

TABLE VIII
| CHEMICAL ANMALYSIS OF ASH '

EAHPLE gio; Fea0; Alg0y; Gal Tgd W0  Nag0 fgo P, Til, S0, Total

e b v S b B B %

Hine un 23¢9 9%.& Res 164 6.8 o) 08 rl L2 0.9 &3 77.&

B Y



W

v

TABORATORY YASIING TESTS

Coailwashing, generally speaking, depends on the 4iff-
grence in gpceific gravities of ﬁhe coal and refuse, and this
difference has been‘usea in the laboratory for many years
through the use of float-and-sink testa to dAifferentiate between
these materlals, By.the guceesslve separation of a coal ab
various grqvlties, wachabllity curves may be constructed which
wlll indlcave for any given coal the thecretical ash conbent
and ylelds of both clean coal and refuse oﬁtainable at any
given gravity, |

The data obbained From this test on the % inch slack, -
1% to 4 ineh lump and. +4 inch lump erushed Ho pass a 4-inch
gereen prepvared from the run-~of-mine coal, are presented inl
several tables and have been plobtted as shown in the accompany-
ing curves, The method used for plobtting the curves is‘pat—
terncd after Thet of J.R. Campbell of the inmerican Bheolaveur
Corporation Ho which has been added the ‘speeific graviby dis-~
tribution’ curve as suggested by B, Bird of the Battelle
uemorlial Institute, The curves represent the following in-
formation: | | ‘

Carve 1, which is the cumulative Float and ash- per cent
curve, represenss the variation of the ash,

‘Qurve 2, represents the vaviation in ash per cout of the
material with variation in gravity st which the separation is
made,

Curve 3, represents the cumulative sink per c¢ent according
to the recovery as ilu Curve l,

Curve 4, represenis bthe varistion in recovery according to
the specific gravity.

Surve 5, the 1 .10 specific gravity distribution curve,
represents a neasure of tne comparative difficulty of separabtion
accordiﬁg t0 speeific gravity and with respeet to the point of

sepsration,



10

necordin, to Buas, Bird, The dogree of difficulity of
wet washing = coal as represented by vhe speeific gravity

distribubion curve may be summarized in the following table.

+ .10 Curve  Degree of Difficulsy Pyreparation

Per cent

Aom 7 S10Ple  sceeacrosenossso nlnost any process; high vonnage

7 -~ 10 Hoderately difficult .., Bificient process; high bonnage

10 = 15  Difficuld c.v.esearnose.o LEflcient process; medium tonnage
15 -~ 20 Very difficult ...e.e0s..0 Sfficient process; low tonnage

20 - 25 Ixceedingly difficult .. Very efficient process; low Lonnage
Above 2B Formidable .,.vs00es0s:0 Limited to a few excepiilonally :

efficlent processes,

For the ordinsry wet washing study of a coal, 10 per
cent om the cuvve is used, snd the specific gravity represeni~-
ing this point is selected for the washing of a composite

sample, the clean coal and rofuse fractlonsg of which are

studied for their various propertles, ‘hen applying the floaib-

and-sink data to a dry cleanlng study of a coal, 3 per ceut on

the specifle gravity distribution curve is used. If a horizom-
tal line is dyawn from sither of these points on Curve &
(Specific Gravity curve), the points at which it cubs the other
lines represents Ghe fol;owiﬁg: '
Curve 1, the average ash per cent of the separéted coal,
Curve #, the actual ash per cent'of the heavies’t pilece of
material 1cfh in the.cpal,‘and likewise the lightest pilece of
material in the reiuse,
Jurve %, the average ash per cent of the- refuse exbracted.
Jhat has becn said above with respect %o ash applies
gimilarly to sulphur, However, as Bhe sobal sulphur of This
coal is very low, a detalled study of the washing charvacter-
istices witn reference to this material is unnecessary.
Curves showing Hhe reduction of ash which is possiblé’
under varying conditions of washing the different sizes are
presented in Figures- I, LI and III, All of the data used in

the coustruetion of the curves are presented in the following

tables:



Table

Table

Table

Table

Table 2

Table

Table .

Table

Pable

IX

LIV

VI

IVIT

i1

Float and Sink data on 13 inch Slack - AhSH.

Chemical analysis and ash fusinility on float
and sink poritions of 1% inech Slack.

Float and Sink data on 1% to 4 in., Lump -- ASH.

Float and Sink data on +4 inch Crushed
Lump == ASH ‘ .

Chemical Analvses of Raw uoal Clean Coal, and
efuse, 1% inch Sliack, ashed at 1,60 Speelflc
Gravity.

Chemical &nalvaea ‘of Raw Goal {lean Coml and
Refuse, 1¥ - 4 in, Lump, d“hﬂd at 1,60 Specific
Gravity.

Chemical Analyses of Raw Coal, Clean Coal and
Refuse, *+4 inch Crushed Iump, ashed at 1.60
Specific Gravity,

Screen Sizes and ChemLcal Analyses of siges
frow 1% inch Slaclk,

Float and Sink data on Various Sereened sizes
Using a Selectsd Gravity of 1,60,



TABLE IX

Float and Sink Data on 15" Slack
e Agh =
. Cumulative +.10 Specific CGravity
Specific Gravity ieight  Ash Floats Sinlks BDistzibution
. ) Wel ght A sh u ei ght Ash Gravity Calculated
% Ja G N % %_ ' _Ozdingte
. . . 3 ' . 1,35 86,32
. Ploats 1920 22.5 5, 4 22,5 8,4 10090 14.8 140 65,8
Sinks I, E #1400 52,0 9.7 5 B4 77.5 17,5 1,15 25,7
o ¢! 1020 10,5 18,3 85.0 9,0 25.5 ?295 1925 10,4
: 1 "o 0 b1 24,8 89,1 10.3 15,0 4,1 1,65 5,0
¢ 1,60 10,9 51,3 100.0 1h,8 10,9 Bi.73 L.75 3ol
Curve o, I 2 1,2, 1 3 3 5 5
_TABLE X
Ghemz.oal Analysis and I’us:s.b:a.llty of Ash on Flcat and Sink Portlons of 1% " Slaak
‘ Vola- L Initial Soft— ¥Fluid Melt- Spfis,erg-« Flow -
Specific Gravity Ash tile Fized Coking  Sulphur Deform- ening Tempe~ ing ing In~ Inter—
Hatter Carbon Properties ) ation Point rature Range terval val
% %: % % oF oF . oF oF oF . OF
" Floats 1;30 5.5 39,0 55,4 Good o, 20UO0 2200 2240 200 160 4o
Sinks 1,30 ® 1.40 10,0 39,0 EloO Good 092 2060 2210 2250 190 150 ko
#oo1. b v 1,50 18,7 35.4 U5.9 Fair 0, 2040 2180 2210 130 100 30 |
¥oo1.,% 1.60 25,2 32,9 U1.9 Poox 0.4 2100 2240 2300 200 110 60
1,60 52,3 25.5 22,2 Veak O, b 2100 2250 2310 210 150 60
Agglomerate :

ol



PABLE XI

Float and Sink Data on 15-U in, Lump

= A8h =
: . , Cumulative +.10 Specific Gravity
Bpecific Gravity Weight Ash Floats , Sinke Distribubion
. hezpnt Ash  Weight Ash GTaVle Calculated
. 4, . 9, - % G- % ﬁB Orglnete
 Floats, 1, 30 11,6 5.5 11,6 5.5 100,0 1%.9 3i é
Sinks 1;30 EO Th b 9.1 S6OO 892 gg. b 15.0 1,45
R 7L 1050 5.7 16,0 9.7 9.1  ik,0 kb2 1,55 309
#1500 ¥ 1,60 2,2 18,9 9%.9 9.3 8.3 67.0 1,65 1.9
#0160 6.1 8.3 | 100,0 13.9 6.1 843 1.77 1.2
Curve e, B ' 2 124 1 3 3 5 5
TABLE XIT
Float gnd Sink Data on Plug % in, Inmp (Grusned)
-~ h8h = .
Cumilatbive 4+.10 Specific Gravity
- Bpecific Gravity Weight  Ash Floats Sinks Digtribution
_ Welght Ash TWeight Ash Gravity. Caleulated
% % % % o % : Ordinate
Floats 1,30 1.1 7.0 1.1 7.0 100,0 9,3 1.40 92,0
Slnks 1, 3 1,40 #0,.3 7.0 glou 7.0 98,9 9,3 1,45 26,4
0 " 1 50 10.7 13,1 92.1 7.7 18,6 19,1 1.55 10.3
0 L 1,60 604 19,7 98,5 8,5 7.9 27.2 1,65 2.0
0 1050 1.5 B9, 4 100.0  92.% 1.5 59.4 1.75 0.5
Curve Ho. N 2’ 1,2,k 1 3 3 5 5

-+
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L3305 XLLL

CHELECLL AlaLYSLS OF Rad Cual, CLELL C0sL 4and REFUSE
0 to 1% Ineh Slack
Raw . Clean Coal Refuse
Coal Floats 1.60 Sinks 1.60
l‘trE-I- ht 40 F e T QR SE SO LR ED QGO ROS 70 10000 889.9 .11.1
Proximate Analysis (dxy basis) o ‘
A.Sh o944 A 3 ® OS5 O 0 S0 KW S AR O R 0T D LD ?“' 1905 1198 5096
Volatile HAatEeY coecessasescoss 7 55,5 . 87,3 22,7
Flted Carbon GesoosessoEea0E P n R 2 4502 50;9 l6n7
Sulphuf DEP S BN O DO RAPEREOEDSEEEOTON ? .095‘ 005 005
Calorific Value ,..... B.E.U, /10, 11,745 12,970 e
Fusion Po;at 0F 48R sovsvnvoo s 2860 2250 2280
Helting fange of ASh .ieseee. F 290 . 180 120
‘e Good Good Hon-agglomerate

Coking Properties csesevesccocns

TARLE 41V

CHEUICAL aBALYSLS OF RAW COAL, CLI.E CoAL, and RITFUSE
L% to 4 Inch Lump

Raw + Clean Coal Reiuse
Coal Flogts- 1,60 Sinks 1,60
Nel ht G 8 %04 o #8580 ESTONBE0 8O E0Y % 100a0 9800' 290
Proxmmqte Analysis (dry basis)
ﬂSh 00 ¢ 00040 R "I IEIHOEIBOCIEE LS % 1305 990 33:1
VOlatilB I:a-bter satproarecosoenacn [ 5705 3805 54.4:
Fixﬁd Garheﬂ W0 O0C B EOETEOEEYDAE SO % 5002 5267 5205
Sulpbur oo.gonoonnooooloconcocco tf:’v‘ OQG Oas 005
Calorifiec Value ....,....B3.7.U/1b, 18,665 13,135 ———
Fusion Point of Ash O 3 2285 2540 . 2450
Melting Range Of»ﬂSh aaoocdosoocF¢ 110 140 150
Coking Properti@S scacsccsossscana Good Good Aggtonerate
TABLE XV
CHELLICAL ANALYSES OF RaW €045, OLF.W COAL, AND RVTUSE
Flus 4 Inch Lump {Crushed)
Raw Clean Coal fefuse
Coal Floatg 1,60 Sinks 1, 60
3eight P9 B O NP FIEIEC OO RONESDOOONYOODAS % 100 U 9? ? 2 3
Proxinzate snalysis (dry basis)
ﬂSh G0 442 2BaD e NPEO LS EOERAAD B E % 8;7 8.6 53,9
volatile j;la.tt&r [- 2 - T - N R RSN W .Y {;a 5896 57.9 2609
Fixed Garbon 9 R * 9 & B B0 SO L 0O :}"‘ 5207 5 1902
Sulphur LR N R I B I O ﬁ O 4 U 4 003
Calorific Value ,..... u.T.U/la, . 15,185 13,200 —~——
Fosion Point of ASN eeesvosaos Fo 83“0 ' ?480 32200
melting Henge Of A8H ssveccovs T 110 130 170
Coking Propertles ,seeevscocceanvoe " Good Good Azglomerate




TABLII XV

JCREEN ABALYSIS AWD CHERICAL AHALYSIS

(dry Basis of 1" Slack]

. ount,
Sereen 3izes veilght welight Agh Sulphur PF.P.A.
C5% v A S °F,
3/4 -~ 1% ineh 17.8 17.8 12,8 0.5 2250
1/8 - 3/4 inch | 46.4 64,2 16,8 0.5 2260
0 = 1/8 inech 35,8  100.0 23.9 0.5 2300
PABLE XVII
FLOAT sWD SINE Dala 0N SCRTERED SIZES
USING A SELECTLD GRAVITY OF 1.60
{Dry Basis)
Floats Sinks
Screen Siges elgnt mw F.P.hs ilelgat aAsh F.P.4,
m._ _\¢ m,e P4 mh. i o”_wa
3/4 - 1% in., 91,2 11,1 2330 8,8 46,2 2210
1/8 - 3/4 in, 89,0 11,7 2220 11,0 56,2 2210
0 - 1/8 in, 75,9 14,7 2380 24,1 49,9 2230
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COXING TROTLHTLLS

1. Swellin: Tndex Test

In order to predist the physical properties ol by-
produect coke made from amy given coal, a laboratory Test has
besy: developed at the Fuel Reseuwrch Laborvatories, This has bzen
outlined awd published by the nLines Branch, 1/ The test con-

sists of deterinining the volatile matucr and the percentase of
lswelling of the coke bubton at & temperedure of 600°0, Fron
these data the Tswelling Index' is calculated, ard by the zid
of a coke elassification chovrt Hhe cosl is locabed in a nar-
ticulay group, Jhe V&éLOES groups arve arpltrarily delinited
according o the physical propertics of the eoke maiec Tron she
coals in thess groups,

The results obbalnnd by neans of this test for the

No, 10 mine Douglag sesu coal are shown in Teble LVLLI,

2, Gakine Indax T=285%

it has been shown that Hhose coasls which ave recoznlzed
as fallixng within the best coke-produeing class are capable of
withsbanding a higher adnixture of inert material and will yield
a carbonlzed residue of definite ecrushing strength thsn ave Hhe
more inferior coals, The phsucmenon has besn thoroughly studied
and the methodas have been developed for the determination of the
Teakin, index', Thile whose tegts are cf-uncertain ralue fow
the purpose ol assessing a wide range of coals in their applica-
tion to the producticn of by-product coke, a Imowledze of the
‘eoking vdlnp’ is 1mpo ant when it ig desire& PO mix inert care
bonacecus wmaferial or non-cokin: cozls, with cokin cosls,

The method develcped by Gray and as modifled ab
Foel Hesesrch Loborabvoriss in which 2b-gramme mixbures of coal
and sand in vayrying propovilcns ars csrbonized inm Tillium

erucibles at 9bU°C. hag heen adopbed as a standard,

1/ a'o;quory fest on Coals Tovr Prediciing: the Plhrzicel TPro-
?er Ics of the Zesulbant Sr-Product foke™, by H.n. Shrow -
L,Jd, Bure ouﬂh and L, S.oarsgnan - .dnes Braneh puhTLQJiLGﬂ
No° Teafe=2,



- The ratic of the mixture of sard and coal, which on sarboniza-

tion will Torm a.sufficlently stronz bubton to suppord é neight
of 500 gremmes, is designed as the.‘eakiﬂg index', The highgf
the ‘caking index' the greater ave the coking properties., The
results éf this test conducted on the No, 10 liine coal are

shown in Table JVIIL,

TABLE LVETTL

PHYSLCAL PROPEITLLES OF BY-PRODUCT COKES o
AS INDICATFED BY A "
TSIBELLING LHOTAY IST

0-1Z7 Fiack
Washed at 1,60 Sp,Gr,

Volatile Latter at 600°C, (DeBo) veveos W ) 29.1
Pwelling IndexX coesseossscoveoseascocaasa 198
Section--~Coke Classification Chart ...... | V1
Specific Volatile INdex vossvessorscnscco. : 180,11
Section~-~Coal Classification Chart ...... C=-Subbituninous-igglomer-
: ) - , ' ating
Ash per cent In c0al (ArF) soveoesonnesols 11.8
PHYSLOAL PROPDATIES OF BY-PROJUCT COXT
Size on wharf (i on 3" screen ....sv.o0. 40,0
(Breeze: 9-1/2Y ,1iiiavess 3.5
. " ) 3 -
Shatter tegt (Index: w on 2" sereen .. 35,0
{Bl"eezet ,-}’-."_1/2.1 LIC R I 590
Abrssion tost {Index: % on 1%" sersen . 65,0
[Dust:-‘}b"l/:l.&“ sesvesvoce 5.0
Density (upp. SpeciTic Gravity .. 0.9
{Lbs, per cubiec £00b .... ' 29,0
Transverse SNYINKASe ceoscocoseecsosess Very good
Appearance of natural surface ,.vcosaeo 3teel grey, irrsgular
SHPDE saan-oisassuaccorncnanssnvsrrscnso Lriangular;very fingery
S"GI'@}'léﬁth 6N 00430 A0 EDLNO0DEEODPEO A0S BN g o . \]‘BZ’,V fﬂi’&gile
CI‘OSS Frac:tur'e a'cgoon-oooooo#nouo'nﬁo-oa I-I.@d., tO la.rg;e E]_mtg Stepp]f
» Longitadinal £ractule ccssocosesasesess Large amib, '
al . N : ~ iy
Lell structinie tcvesceocesconconoconasnse : e, to Large
Sponge nauvﬂo;ua.;coooase;n.a--aboap-n‘u ) :l‘?ean &Tﬂto'
Pebbly‘seam I.Uel-ttbboﬂﬁbﬂﬂﬁoﬁvﬁﬂloailﬂ N I\Ior;e

: I'nis coal cannot be used
RZARES suosversscossossiidocsassnsssnsesaos Blone for ths manufacture
. of satisfactory domestie
or mefallurgilcsl coke in
- standard by-product ovens,

CALING ILpsmg

2"

Gray Cekxing Index

line Run Saiidle seesveocvnes 63,0
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SULLARY AND SDIBCUSSIOL uF RISULTS

The rup~of-mine sample of coal from the South Velling-
ton Fo. 10 #ine, Douglas Seam, operated by the Canadian Coll-
ieries {Dumsmuir) Lid. in the Nanaimo avesa, Cranberry districk,
British Columbis, was colleéteﬁ ét ﬁhe mine by sampling from
representative mine cars st the %ipple,- In this way approx-
imately 2,532 pounds of coal, representative of the geam at
this mine at the time of sanpling during July 1941, was cqlleém
ted and shipped 10 the‘Fuel Research Lavoratories for the
investigsation ag t0 the physical and chemical properties,

Physlcal Pronerties

The results of the screening tests on the run-of-mine
¢oal which were conducted at the Fnel Research Laboratories
las recelved) are shown in Teble I, This teble copbains the
percentage of the various screened sizes on the 'as recelived!
basis., Onr this basis it will be noted that 23,85 of the coal
was below 1/8 ineh in size, 17.8% was above 4 inch in size,
and 13}5% wag 2 %o 4 ineh in size, the remaining 45.2% being
distributed bebtween the other sgizes. The average size of the
run~of-mine coal 'as received! was 1.80 inch, yielding €5.7%
of 1%" slack,

The bulk density and spparent specific gravity of the
various screened sizes are given in Table X, ‘fhe resulbs
agree very well with other cosale of similar rank and ash con-
tents, the individual screen sizes above 1/8 inch having uniformly
lower bulk density than mixbures of these gizes, |

The results of the feriabillty test on the coal from the
No, 10 iine are shéwn in Tavle IIL, One single size, prepared |
from the run-of-mine coal, was tesbed according to the method
deserived in publieation Ho. 762 of the ilines Branch. In
addition %o the standard Z-drop test, the Hable contailns the

results of a 4-drop test on the sample, ‘his lattsr procedure



is preferrod Por mlxed sizes besause of the cushioning efrect
of the fines, but was included in this case to.inaicate the

effect of\more prolonged hanaling. it is nobeworthy bthat the
sizs tesbed, namely, 2 bto & inech, was rather friable, the size
stability being 71.1% after two drops.

i

The erindability indices for bthree sizes of mixed coal
préﬁéred from the run-of-mine coal are given in Table III, ‘
These indices are reported on the basis of the-Haragrove—?achine
method which has been desoriﬁed in Liines Branch publication
No., 7371, Although the Tiner sizes appear to be comparabtively
more amenable teo grinding than the coarser maferial, the results
as a wholé indicate a coal that would be relatvively casy %o
grind in comparison to the general run of coal used for powdered
fuel firiag. |

The resul$s of the crushing test conducied on the +4
inch lumps sre showm in Table IV, This test indicates that,
when the coks cutbter was set ab 1% ineh, the coal was feduced in-
size o 24.8% of that of the uncrushed lumps, that is, from aﬁ
average particle size of 6,075 inches to an average particle
size of 1.50b inches, Thisg crushing rasulted in the production
of 59.0% of 1 to 3 inch 'stove’ {this size ils approximately
comparable to the standard anthracite Institube size for ‘stove’
coal), 16,3 of 1/2 to 1 inch Tgsorer coal, and 3.3 of 3 %o
5 ineh ‘egg' coal., All these commercial sizes wére produced
with a resulvant formation of 2105% of 0 50 1/2 inech slack,

Ghemlical Properiies

[

The proximate awd ultimabe analyses of the various

screen sizes are shown in Tables V and\?l regpectively, . 1%

will pe noted, referring to Table ¥V, that the various sizes pass-
ing a 4 ineh sereen and retained om & 1 ineh screen are uniform-
1y mediuia in a~h content {12,0%) with the lumps vebtained on a

4 ineh screen being much lower ab 8,7, The smaller sizes

passing & 1 inch screen incresse in ash with a decreass in size.



farylng in ash Trom 15,8, Tor the 5/4~-1 inch sizk t0 26,8
fdf the dust {0-43 mesh), The composités vary in ash content
aceording to the properties of the sizes included, the run-
of-mine yielding 16.5% ash, the’+i% ineh lvmp 9.7% ash, and
the 0 t0 1F inch slack 19,.3% ash. The sulphur content of
this coal is very low and uniform for all the sizes exanined,
and hence will oedir mainly in the organic form, Visual ex-
aminationlof the coel indigated thgt there was no or very
1ittle pyrite presunt, *The moisture content for all The sizes,
was uniform on the 'as received’ basiz, with an average éf
2.0% for the mins-run coal,

The wvolatile maﬁter of the coal iz high in quantisy
and based on the 8Specific Volatile Index_;f method of elassi-
fication this coal has en index of approximately 150 which
places it in the subbLituminocus class of eoals of the agglomer-
ating or weakly soking btype. Aacording o the &£,5.T.&,
classification Designation D 388-38T, where rank is based on
the fixed carbon and calorific value calculated to the nmineral-
matter~Lfree basis, this coul is classed as a high volatile A
bituminous coal,

Table VI gives the ulbimate analyses of the mine-run
composite. The coal Ls a mdeium carbon and relatively high
oxygen maberial,

Tavie VIL shows the results of the ash fusion ﬁéter»
‘minations for variows Sizes of the coal, whereas Tgble VIIL
gives the chemicel analysls of the ash of a mine-run composite
of siéésn It will be noted that the sofvening vemperature of
the ashes for the various zizes is uniformly low ranging from
2160 °F, %o 38350 °F, The fusibility of the ash does not vary
with the ash content of the coal. Examination of the float-
and-sink datas indicates bthat the mineral matier of the various
fractions is of such & nature ln the 0 - 1% ineh slack sizes

=

as to have relatively bthe same low softening temperature,

1/ "classification of Coal Using Specific Volatile Index™ by
Ro.a. oiroag, B.J, Burrough and I, Swartzman = iiines Branch
publication o, ¥752-2Z. ‘



Laboratory Jashing Tests

The washing besits on the ccal from the No, 10 iiine
were conduched in the standard manner on samples of 1% inch
slack, 1% to 4 inch lump, and crushed +4 inch lumy, ﬁrepared
from the run-of-mine cozl, The résults are givgn in a series
of tables and curves schown in Seetion IV, Referring to Tables
IX and X, 1% will be noted that the 1% inch slack has a medium
inherent ash content of 5.4%, as indlcated by the fraciion
floating at a specific gravidty of 1.30, At this gravity 22,5&
of the coal is recovered, “Tashing this coal abt a specific
gravity of 1,60, which acsording to the +,10 specific gravity
distribusion curve represents simple web washing, would result
in the prqduction of approximately‘BS,Q% c¢lean coal having 11.8%
ash; these data are shown in Table XLIIL. TYhe washing data for
the 1% tc 4 inch lump anﬁ crushed +4 inch lump sre shown in
Tables LI and XIIl respectively. The inherent ash is medium in
amount for the 1% and'4 inch lump showing 5.5k 'ash in 11.6% of
the c¢oal recovered at a specific gravity of 1,30, whereas the +4
inch crusned lump indicafea 7.0% ash in 81.4% of {the coal float-
ing at a gravity of 1,40, ‘Jashin: the 1¥ to 4 inch 1um§ at a
selecteld gravity of 1.60 would be relatively simple, and would
result in the production oi approximately 98.0% clean coal con-
talning 9 ash;‘ @hé +4 inch coel is so low ‘In ash, that it
approaches'fhe inherent ash content and bthus even on erushing

: .

could not be reduced in ash content.by gleaning., Lt is thus con-
cluded that the l% inch slack from the Jouglag ssam coal, as well
as the 1%-4 inch tump, ﬁs obtained at the No, 10 iilne, are aners-
ble To cleaning by‘eithef wet or dry processes, but the ash could
nob eeonomica11§ be reduc d Ho mueh less than 10 - 12%, whereas
the large lump (+4 inchs iI{ low in ash after handpicking, canunot be

turther reduced in. ash conbens,



Coking Propertles T o

~ The phenomenon of coking, wnereby a coal becomes
plastic and then fuses %0 & solid mags, ls coansidered to be a
combination of two reéctions, one resulting in the sweiling of
the plastlic mass, and the other belng responSLble for the
vltimate binding or ‘eakiang', Varzous methoas has been 1ntrc-
.duced Por the determination of these two properyles with a view
0 predicting the readtion of a coal in by-product ovens., A
method developed aﬁ the Fuel Research Leboraiories for deter-
mining the swelling properties has been presented in detall in
Mines Brench publlcation Vo, 737~2, The ealoulated velue
'swelling index® is a.comparative measure of tne swelling prop-
. erties, snd the hxghgr the index the greater the swelllng,
This index 1s used in combination with a specific eoks classi-
tication echart to locabte the coal in a group, the physical
properties of the coke made .from ecals.falling in vhis group
veing known, The rvesults of. this test, ag applied to the washed
1% ineh slack coal from the Mo, 10 Mine, indicated that the coal
had poor coking characteristics, in so far as use in standard
by-preduct ovens is concermed.  The Swelling Index was 198,
which accor@ing vo the coke classification charf, wou.ld reéult
in a poor domestic coke as indicated in Table XVIII,

The method developed by Gray is used at the Tuel
Research Labordtories for detevmining the hinding or caﬁing DrOp-
erties of a eoal, The fecaking index’ determined by this nmethod
and. described in Section ¥ does not lend itself to exact
correlation with the reaction of a coal to coking, but may,
nowever, have a certain value in &e%ermining its suitability for
stoker usé, The test is being spudied in this coﬁnection at the
Tosl Resgarch Laborabories but, as yob, no definite correlation
has been esbablished. The result -of this test on the Fo, 10

Mine coal indicated a coal Thut is strongly caking, the eaking

5
o

index. being 63,

o Ay Py v
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IHTRQUUATION

The following repord ﬁe&ie with a ?nys;cal snd Gﬁem%caz
study of » zample of ecodl fxom She Comox Eq,ﬁ‘ﬂineg Ho,2 Seam,
| workeé'in the Gomoz area, cbout 1f miles Horthwest of Emmberlend,

BEitithGGlﬂMhiﬂ;-by the ﬁanadiéﬁ»ﬂollieriea (Dunssmiz) Ltd,
‘This gtudy is pazrt of the invesiigation derling with the physioeal
and chemicel charncberisticz of the céal gseoms belng worked in
the provincg of Bri&isﬁ Golnnbin, Eightgwsix TepoOTes have slrendy
been issued on the Fhysical awl Ghemieal Suxye§~éf‘v§rioﬁ§'coal
- seems threughout Capade, and, aaeardiugly?'ﬁhis pfesenﬁ investi=
gation was acndugﬁa& in & wanasr simlilar to thet adopted for the
'pravioue studies, Tie report, iz therefore, presented in seotions
desling with the Tollowing subjects: |
1. 'Physlcal Pioperties,
2. Ohontoal Propesiies,
% Vashing Choxeciterisiica,
%, Coking Propsriies, smd
5, Dlscussion of Results,

Tha uaprsparsd run=of-mine geal from the fomox Wo,.2 seam
wes ssmpled 8% the mine scoording Yo instructions of an official
from the Fuel Research Laboratories and In ihe pressnce of Te=
m@resenﬁatives from the opexé%ing compsny,  The coxmbined Bample,'"
whick weighed approximetely 1698 pounds, vks bagged and shipped
to the Fuel Research Imboratozies at Q%vava,

- Acknovledgment is due ithe Dapartmens of Indusizial develop=
ment of ths Canadion Faciflc Rallway Compeny, officials of the .
British Golumhis Depariment of Minss, end verious wembers of tha
Cepadian Collieries {Dunsmuir) Ltd., fozr vhe aid given ln con-
nection wiitk hhe‘ccl;eeaian of the sample of coal herewiih reported,
and to J.H.H, NICOLLS of the Fuel Resesrch laboratories under direot~

ion by hiw the major pozilon of the chemical ‘anaiyses was conduciad,
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PHYSICAL PROPERTIES

v

L]

1, Sereen Anélysea

 ‘The sample of coal from the Gomox’ Fo.5 Mine, E@ 2 Seam,
- was collectad at the mine during July l9k3 £r03 mine cire as they
were being dumped fox 3creening,' A sample ‘of the unprepared rub-
of-mine coa”g wei@hzvg appxoﬁim&te o 1828 poimds wab collected,
This sample was used for the soreening tests, ‘steandard round-hola
sorgens made Irem 1/ inch plaié being employsd, The results of
these tests are precenied in Tabls 1;_

2, Bulk Density and Sypparent Speciile Gravity

Thé bulk densiiy, thet 1s, the weight per cubio foot,
was.determined on verious screensd sizes and ﬁixtu;ea of sizes
by maasﬁ?ement with elther & two~ or one-cubic foob baxe‘,fhe
apparent specific gravity of the various seresned sizes was
&gtgrﬁined by the modifi@éﬁien of the maethod for deterxrmining the
apparent gravity of coke, &z owtlined in A.S,T.4, Standazde on 7
Coal and Coka, Designsiion D 167-28, ~The 'resulis of the above
two hHests are pressnbed in Table %, - .

B, Friability. |

1

_ Friability, ﬁhiph ig an lmporvant property in the selec
tion of coel for warlous usésg i © physicel oharacheristio imply-
iag d@gradatian due to breaknge along fraoiure lines, or dus to ins
herent weaekness in tae 09&3 Luaps Tae "Conl Prﬁability“ Supb=Lommitiee
of tha Lmevicon »oahetv Tor Tosblng Msterinls {A.S .M. ), 1nvestigated
several methods for ihe detarminption of $his properdy witn & view
to tke final adoption of a stondard method, The resulds of this
work, including the mebhod considered for addpticng 1.¢., the "Drop
Shatter Testy fow G@a1* have been published in 1935 by the Department
of Hines undpr the titls “Gua& Friablility Tesis® by R.E. Gllmore, '
J.H.H, Ficells, and @, %, Connell, Mines Brench publication Mo, 762, "
This teﬂtntive method was used tor Yos%ing the roletive 'Size stability!
of single sizes, .The texm 'sizoe 54adility’ is the anitomym of fri= ’

ability and "on the zssvmption that friabllity mey be memsured by an



TLELE X
SORESN AWALUBYS, SPECINIC GRAVITY, 44D BULY DENSITY
‘ Az HMecalved : Bulk .
Loradn Simes® % % Ppecific C Hensity Aok
oy Cumize sRavity ibs, per
- Helght lotive gu. ¥t, —

Plus 4 im, 13.2 13,8 1,39 4,75 10,0
2 - k4 in, 33.2 b4 3. b0 he 0o 21,5
i3 = 2in, 7.1 B35 1.38 43,26 12,3

17 = 14 4n, &5 68,0 1.33 43,75 12,
3,1]' g 1 Z‘.D., 5¢3 6;;3 3-035 4}953 1101}
1/2 = 3/4 i, &, TH. 2 L, 32 42,75 10,8
1/4 « 1/2 in, %3 25 3,33 ho, 0% 0.4
#fﬁ %[g ing éag §9o% 1.3% ) 41,50 10.8
"} F no ?o ?’D g 3 12"5
0 #4 2.5 100,00 1.30 ) k8. 75 22,8
Mine Hun - 100,00 - - - = - 10.6
Flus 1.4«;_,- in. E‘?os - = - - 11,7
0 = 1% in, b, 5 - - 51,00 13.1
3,‘!‘!' hand ) 1 ina 1308 - =0 ad - l{)oh-
0 «‘1/3 in, 0.1 . 1.0 ha 76 1.2

Average Blze of Ren=oi=Hins .

e o o

Ap Recelved

< in, 2.00p

* ALl sereens 1/8 in. and lawrger are round-hole sorsens,
Tyler LB-mesh with noninzl aperture of 0,295 mm,

TABLE XX

oTak STABILITY

Sgraen Analysis Before and
ffter Drop=Chetiar Test

Screen Sizen 2 = 3 in,
Bgtore After AiT ey
. Test 2 Dropo B Drops
% % 4
2 - . 3 lna 10000 6600 53‘10
1y = 2 im, 10,0 11.8
I = i in, {0 10,0
3!&“’ l ino ?'!'05 505
1fe = 3l in, 4, 0 5.5
G - 1f2 in, 8,% 15,0
AvSg Bize in, 2, 500 1,094 1.737
Size Stabiiy % 79.9 $9.5
TABLE X1I
GRINDABILITY
Boreen Bige of Herdgrove
Bonl Tested cIndex _
Mine Run .k
2 . ::,-.é- 15, ©5.0
0 = 1fa iw, S

Vo. 43 is



inlax ov pereentage, 1% way slso by assuweld tuat Hhe cowmple- -
pent of 2 given fxiabllloy inden Wil e the corvsoponding

Ay

Biﬁe shability index's 1f
Thae eruLag of the &fi&bllihi study of ke osal f2on

T

tha Comox T6.5 Mine ave ahown, in Teble 1T, Twa sample of the

eingle sizo t@wu g woe 8 % 3 lnoh,

Y, Grindshiltly L e f
1 Fe”it e dese xmin&tion of the grindabillity, oz bhe Lage
af puAVbrizab&Liu“ ol 2 gaal hhﬂ methotd dev _@pﬁd by Nr, Fnrde
grave of the Baboeck & VWllooz Gompery hast boen &Obﬁﬁted ac i}
tehf&tive standord by-taa Amerionn Soolety fozx Testling Materials.
g/lfni& method, which Des been doscyibed By ,E. Balt#er and
H,P., Hxdson in Kiases Bronch publiesilon Ve, 737-1i, was uced for
evaluating the grindnbility of the cosl Irom Hhs Wo,8 Scaw ai’
the Comoxr We.H Mine, ] |
For comparison, threc seumples of warylug corceh sizes

wers pelecied for testling, &s £611low8s | |

Mine-yun cowporite;

& to 14 inch slack, &nd - )

Q0 %0 /3 inca slack,

The raeulis of thess ﬁe BE8 awe shewn in Table JII, ths
indlces representing tae'r@létive pulverizability of the cosl,
Increased xasxséanc& Lo grinding is ipdicased hy tihe lewer valued;
the stendard easily pulverizoed cmél baving © walvs of 100,

5 'Gruahing Tgst;

et

In waeklong ocoal er in proparing gspecial sizes ond 3ise
'ﬁixturea for the mprked it is qfﬁen n&ce@s&x& %o grush lump seel,
?ne ralative quaatttv of ine vavt@vﬁ gizes pretucsd, wvsing ithe
game crusher add orushey segtiing, mﬂ’i@ﬁ Trom noal %o éeal and iz
depeandens o o great degres on the fziabiiity'@f the coal, Hewever
8 sbandard frizbility desi condnosed on any given 2ize ofr mixzture
wf aices ﬁay net yisld infozmavicn of a %ﬁpc that would be satiscfrote
gry in evalusting the gxuaﬁﬂpé a&ayaeteiihtiaé e? & eoal, Wﬂere?oreg
& crusiing o8t on se var&l hupired pounds i +3 inok aonk was con= ¥
dueted, uring & spevisl dcublemrall eokn cutter manutaciured by (.-

Waller & Son Limitedl in Rnglond,

L
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The rolle weare get at 14 in, Tor thesa dests with 2 vwiew to
preparing the ﬁazimum mentdsy of 'stovet el {1 to 3 inech)
wi%n tneiminimum amount of Tings. The zesulis of %hiﬁ_nrusﬁé
ing test on & sample of +¥ inen Uomox W6, 5 Wine coal are aapwﬁ
sn Table IV, '

‘Teble IV,

Crushing Test On Plus 4 inch lump
{Crusher Set adt 14 ineh}

Boreen Anslysis

BelYore Crushing After Crushing
i ‘

6« 7 in, , Bl

5 b in, - - 18,2

I w5 in, 5.7 Q.5

3 - 4 in, o }.qlf-

2= 3 ia, 2303

1d= 2 in, 9.7

1 =ik in. 14,2

E - 1 'inc 6°7
‘ " inn 698
' E’ = ing 1.9

1;8 ine_ 1}00

O =1/8 ixn, D8

Average Pariicle SBize = = in, 4,805 _ 1,583

Size Reduction = = = = = £ 32,5%

1/ Quoted from the above mentioned publiceiion of the Hines

Branch o

P

g/ “Tentative Usthod of Test fox Grindability of Goal by the

,Hardgrafa = maohing Ketpod®, A & T.H, Designation D %QQ = ZHT,
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CHEMICAL PROTERTING

The various scresen slzes optalned from the screening ' '
testas of the coul from the Comox No. B ﬁine, No, 2 Seam were
‘subjected to certain chemleal snalyses as’ followss

1. The Proximate Ansiyses, including the sulphur and the

calorific ‘value, which are ghown in Table V. ' , O

2. The Ultimate Anclyzes for a seleeted sizge mixture, whilch

are presented in Table VI.

3. The Sulpbur Forms in the coal which were deteruined

according to the accepted FPowell method, vhereby the sulph.ate
sulphur i{s determinsd by extraction with hydrochiorie acld,

the pgritﬁgﬁﬁlphur byioxidation w1th nitric acld, and ths

prganic sulphur by the caleulated diffgbence between the

Inorganic sulphur and the total sulphupr, the resulta being v

shown in Teble VIL. |
%, The Fuslbility of Ash including the Nelting Renge end

the Softening and Fluid Intervals, as shown in Teble VIIZ.
Data on tempervature lags ape presented because of their

beering on the elinkering propervities.

5. The Chemical Anslvass of Ash, which ave shown in Table TX.



IABLE ¥
OHENICAL ANALYSES OF COAL

PROXIMATE, SULPEUR, AND GALORIFIC VALUE

'meﬁian-‘ . SR Dry Bagis .
L ture &8sk Vola= - Fixed  Sul= CalQ=
Sireen Sizes Has tila Carbon phur . rifie
: . regid) . Mattex 1 Valua
SRS, WU .. % BIG/LD.
‘Pluet Bia, L7 - 0.0 332 56E 27 = -~ =
2 = buin, 1.8 1i.h° 0 33,6 550 41 13585
3~ fzdn, L8 181 550 By g5 = - e
10 e 3bin. L8 i&E 32,9 Shyr Fedn = - -
34 = Iin, 1.6  lLb 33,6 9.0 23 T = -
/g -3/tin; 18 108 .5 BT 2l 7.7 o
/8 = 1/2 tn; " 1.8 0.8 . 33, ‘5§,a §°g s -
3. 8 ‘;el/g 131, , %59 > %gug %gug Sﬁog Qqﬁ -
: - l . o ® @ o "F_, - =
{J; T i i lv% a2, 8 31,2 2'6,0. -20-9 = o oo
Mine Hun . 1,7 10,6 - 33.6° 55,8 2,9  13ke5
Plus 1% dn. 1.7 11,7 32,9 556 2.9 %3560
0 '1 in, 1:9 . 13,1  33.} 53.8 3.0 13690
fu' '=’” - in;{, ) 1:1? ??r{)ql; 33()1 )205 30'1- 3 30
= 1/8 in, 1.8 ibg 32,6  b25 - &6 1273
TAELE VI
ULTIMATE ANALYSES
' Dry Besig .
Garbon Fyaragen uuipngx Nitro=-Qxy=  Ash
Sanple ) ) i Zen gen
% b % - g % %
¥INE RUN  75.8 5,0 2:9 i. 2 .5 10,6
TARLE VIY
SULPAUR FORMS
{As recelved basils)
‘ Sulphé%a Pyritic Organic
Total Sulphug - Sulphuz Salphur
Sulphur % of % of % ¢l
% of Doml Hule Opal Sul- Coal Sul-
Coal phur nhur phuy
Mine Run 2,85 - 0,13 Lm 1,33 b6.7 1,36 U8 8




TABLE VIII

FOUSIBILITY OF ASH

Initial Soften— Fluid ¥elting Soitening Flow
Sgreen Sizes Detorm= ing Tem~— T enpe~ Henge Interval ,Interval . Aash
. . ation perature raturs '
QF" OE‘IQ- oFc R °F= OFO oFo %
plas U in, 2200 2330 2390 . 190 J130 . . . 80 10,0
2 = in, 2160 2320 2370 210 160 50 11,4
i¥ = 2 in, - 1980 2100 2160 180 120 66 12.1
1 = 1k in, 1980 2100 2160 © 180 180 B0 i2,h
3/ = 1 i, 2000 ‘2100 2190 190 100 20 11,4
i/2 = 3/ 10, 2000 . 2100 2190 190 100 90 10,8
/5 = 172 in. 2020 2140 2220 200 120 30 10,4
1/8 = 1/ in, 5030 2150 22h0 - 210 120 90 10,8
#h8 - 1/8 in, 2000 2120 2130 180 120 50 12,5
O - LUE in, 2010 - . 2110 21390 180 100 80 22,8
fine Run 1950 2100 2180 T 2307 C U150 7 30 10.6
Plue 14 imn. 1950 = 2080 2150 200 1% 70 1107
= 1z in. 2020 2150 21280 160 130 20 13,1
2/h - 1% in, 200 2130 2310 250 110 120 10, L
&7 L 178 in. a0 21490 2500 2l €0 160 1.9
TABLE %X
CHEMIGAL ARALYSIS OF ASH
SAMPLE €10, Feg0; Alj0, Ca0 Mg®l Mn0 Nag0 Kg0 - Po0, Ti0z SO Toval,
% % % % B % % % AR %

Mine Run
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LABORATORY UARIING T?&Tﬂ

Csal washing, generally speamlng, depenﬂs on the 4iff-
erencﬂ 1n gpecific gravitiss of the coal and *afuse, gnd thia
aifference has been asaﬁ-in the laboratovy £or meny gaars.
shrough the use qf float-and-sink tests £o di”ferentiaﬁs betaeen

these materials. Ey the sucesssive Eepawation cf a coa¢ at ;;,:
.vanioua graviaies, veshabillty curvey may be constfuﬁtea whieh
w1ll indicate fnr any given £osl the thsoretlisal ash content and
Yields of both clean cosl and refuss c¢bialnable ab ady given -
grevity. -

The data obtained from this test on the 1% iﬁch'slack,‘
1é‘to % 1ineh lump, =nd +4 inch luwp erushed to pass é heineh
screen, sil urépared fwcm the run-of-mins coel, are-presented in
several tables anﬁ have begn Glﬂﬁned as qhown ian the . acmqanany-
fing curves The mathod usod for pla u#ng the curvea 19 naﬁteﬂnad
after that of Joﬁ. C&mpbell of h@ &m@rican'Hhedlaveﬂéié@ﬁboru
"gtiuﬁ'to which has been added the 'specific gravity aibtriﬁution&
ourve ao suggested by B.i. Bird of ?hc Battelle ﬁcmorial Tnmtiw
tuté; iThe curver represent the following inf ormaﬁiong ‘

Curve 1, whick is the cumulative Ploat and aah,per~eeﬁt
curve,; represents the wariztion of Lthe ash.

Curve 2, represents the veristion in ash per eent of ths
material with vériaﬁioﬁ-in gravitﬁ at vhich the sepagatgéa ig méden
Curve 3, represents %ﬁe cumilative sink . per gent sccording

%o the recovery as in Cuevs 1. | |

| Curve #,'rapraaenﬁs thé vaviation in recevefy_agqué%@g to .
thejﬁpecific~gravityo o -

- Curve 5, the + .10 snec*?is aravity ﬂ*sbrihution curve,
rgpréssnﬁs‘& %easufe of the comparative dlifiﬁhl¥§ sf ggyara@igﬁ )
according to s vmfie gravity ond vith »oapeet to the_ﬂsin% b%f ”
gepagation..

According o B.M. Bird, the degrese of dAiffieunlty of
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wet washing a coal as represented by the apeciflic gravity

distribution curve may bo. summarized in the following tsble.

+.10 Curve = Degres of Diffliculty Preparation

Per cent ‘

2 - T Simple .« s s . - JAlmost any proceas; high tonnage
7 -~ 10 Hoderately dlffieult Efficient process; high tonnage
10 - 15 Difficult .. . . . . EBfficient process; medium tonnage
15 - 20 Very difficult . . . .Efficient process; low tonnsge

20 - 25 Execeedingly difficuvli.Very efficient process; low tonnage
Above 25 Formidable . . .. . . Limited to a few exceptionslly
efficient proczsses.

¥or the ordinarv wel wanhing study of a,maaT 10 per
cont on She curve 78 used, and he specific gravity represent-
ing this point is salected feﬁ the washing of a composite
aample, the clean coal snd refuse fractions of which erve
studled for thelr various propertles. When appiging the flpai-
and-sink date to a dry cleaning study of a csal, 3 per cent on
the specific gravily distrlbution curve is used. If'a horizZon-
tal line is drewn from either of these polints on Curve.k
{Specific éravity cur&e}, the .points st which 1t cuts the
other lines representa the Tollovings '

Curve 1, the average ash percent.of the separated c¢oal.

Curve 2, the actual =ch per cent of the heaviest piece of
meterial left in the coal, and likewise the lightest piece of
material in the refuse.

‘Curve 3, the average ash per cent of the refuse exlbracted.

YWhat has been sald above with respset to ash apelies
similarly to sulphur.

Curves showing the wveduction in ash vhich is ﬁossible
under varying conditions of wasehing the difforent slzes arve
pregsented in Figurea I, IY and ITI. All of the dats used in
tha‘ccnstﬁucticn of the curvez are presented in Tables X to

IVITY inelusive.



MBEX

. Float and Sink Data on 13" Slack
‘ Lgh & Sulphur

J—

‘ o ' L Cumuiative - 4.10 Specific Orewity
- 8pecific Gravity - Welght Ash Sul-= - Floats Binks Distribution
> ) phur —Weight K8h Sul- ¥eight Xseh Sul- Graviiy Calculaten
% % % % phurdh % %__phur % T3 .05%;§at9
. Fiouts lcgﬁ. 22,6 #,1 195 an& b3 1.7 100,90 11,2 353 1°§ z&n3
Sinks 1.3%0 1.4 sS4, 8,06 2.6 T7.5 6.9 2.3 77.% 13.2° 3.6 1.4 5,9 .
e 1 3 1.50 35,2 16,8 5.2 92,7 8.5 2.8 28.5  gh.,0 6,1 1,55 7.0
W IipG " 1.80 B3 233 7.2 850 &.0 2.9 7.3 5.1 8.0 1.65. . 1.5
3,60 i ‘5.0 85,1 8.3 100.0 1l.2° 3.2 5.0 55,1 8.3 1.7% 0.8
Curve Ho. 4 2 1,24 1 3 3 5 5]

TABLE X1

Chemioal Anelysis and Fusibility of &ah‘on‘Fldat and Slak

Portiong of 1i0 Slack.

Vﬂlaﬁa

T

T : . Inltiel Soft- Fluid Meli- Bottons Tiam
- Specific Gravity Ash tzlﬁ Fixed Gc&ing Sulphur - Deform~ ening Teuwpes ing ing In- Inter--
LT . ~ . Hatter Gazhon Praperhias "ation Point rature Renge sexvg? ral
3x2ﬂ)? s F % % oF or °¥ oF oF oF
Floa*“ l 30 bl ek, 61,4 Good 1.7 2070  gig0

o . 1, o 5 : 160

Simks 1.30 "0 0 &1 32 577 ° Goeod 2.6 2200 030 a9 o9 10 ME

e lag 17,1 32,9 50.0 - . Good 5.2 2100 2310 2300 soo 130 20

. Ny C1.80 23,8 1.6 is.2. Faiz F.2 2080 2180 anvg  17g 140 30

e 55.2 21,0 22,8 'Honsgglomerate 8.3 1990 2110 pom0  shg 120 110

it
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- TABLE XXX

Float and Sink Date on 14% - 4 in, Lﬁmp

r . ue Agh -
L - : ‘ Gumulative % 10 Bpecific CGravilty .
Specifio Graviiy Weight Ash " _Filoats T Sinks . _Dietzibution
Height Aph Yelgnt Aen Gravity C&lculated
L SR SR - P % Ovdinais,
Figate 1.30 . 2 4.6 2.3 b6 100,80 1l.h 1.0 87.8
Sinke 1.30 s 1480 . 68, G 70,7 284k, 97.7 . 1l.6 - 1.45 41.0
1,40 2 1.5C . 17.2 30, & 87,9 9.5,  29.3 16.8 1.55 13,9
L 1950 i : 106(} . l"q' 1 Q';," 95°‘5 998‘ 2.1 . 26,)-" 1{,55 3‘.6
" 1,60 L7 BT 30050 1l k7 BT .75 1.0
Soryas 0. i 2 192,4 L 3 2 5 Lﬁ
TADLE X¥13¥
. Fioas snd Sink’baﬂa on Plus % in, ILauap {Grushe@)
‘ - As5h = -
' ' __Gumulative + 10 Epecxiic Gravisvy
Speeifiic Gravii "Weight Ash __Floats - Sinks istribution ‘
PPeCIIC DIAvLNY oig . Welght Xeh Welght ~AsR GIEvIvy CAITUIELeY
4, q, g - ' A % Qrdinate
Fl"a’“s 1. 1,8 S5l 1,8 4 300, ‘ .40
BigEe 1o Lo s2.7 3 . ils 0 982 90 T e
] I'O . Gi 1 50 . }‘1 s © [ [ ] ) o ) DJ“
u l 50 i 1‘ 50 . -é?a ‘1508 96a3 Sﬂa ' 3‘-5(:5 2{)&1 1055 502
s 1.60° 105 22, L 8.5 8.4 3.7 34,0 1.5 bos
o °9 . BL.5  100,0 © 9,0 1.5 51,5
Gurve No. 4 e 1,8,4. 1 2 3 5 5

et
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TABLE IV

CHEMIGAL ANALYSES or*zmw*suan GLEAR coa: ATD REFUSEH
e o 1 inoh’ Slaok

- haw Tlenn Coal Refuse
MRl T-N F"Nﬂ B 1l A0 _Sinke 1 %)

'ﬁightv [ o 4 ° o Q@ p o 10{366 960 2 30
Pfgxlmata Anayaia {dry aasia) . s .

Bhe o o o o o ¥Yr 13 1 ' ol . .0
Volatile H&ttexo N 3%,1 3#,1' g%ﬂs
Fized Gaxrbone s, 0 5 e yw 53“3 ~55;9 © 85,8
Sipnu® o o a2 ‘e « oo T30 2.8 . 0.9
Caiorific Veines '» - B, [ w 13,090 7 33,860 . =« .
Fusion Boint of Abh o o " 23906 . 2290
Melting Range 0% Amde o 95 160 17¢
Coking Properilsss, . o ¢ Goad, Good - Agglomerate

m&,r Ly ‘

GHEHI\;AL ARALYSES \QB HAW COGAL, GLEA‘W G(»‘AL AWD REFUSE
1% te & Ineh Tump

: Rew Clean . Coal Befuve
. Cosl . Flosie 1.60

Welghte. ° o P 100,0 95,3 S BT
Proximate Analyais (dry begis}: . . X 5
Ash e s IS i v % 1105 " g g o "'“&{,7
Volatile H&tter s o e B 33,5 .. 3
Fized Carbon. =+ .« &+ % 7§ 0 '55 1
Sulphale - o e o B 3
Calorific Value o BoT ﬁaflb 13510 o 13??@
Fugion Point of 452 » . ©F, 5280 . DBpEy
Beliing Range of Ashe .« *F, 200 200
Coking Properties. . . . - Good Gaod
% CGaloniatsd
TABLE XVI =~

CHEMICAL AHALYSES OF Bﬁw ‘GOAL, CLEAY COAL, AND REFUSE
Plue 4 Inoh Lump (Orusned) ‘

.Raw Clean Gaal Refuse
Coal Floats 31,60  Sinks 1.60

Welght ¢ e, & [ % 10000 96’0 ®
Pxogimata ﬁn31VSiS {d?? 5&5151m " '3 5T
AED o o e o s # 10, a 7.8 34,0
Voietile Matber . . o P . g _ 3L
Fixed Garbomn o s o . P 5 'b? @
Sulphur .. o+ 0., % . 7
Calorific Valne . B T.Uo /b, 13700 1%!:309
Fusion Point of Asp | . ©F 2320 © 2hoo
Melting Range of ﬁah " . 2F g\0 .. 130"

Goking Propeziies «. o o 0 Gaod Good
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TABLE LVIIX

FLOAT AND SINK DATA O SCUREENED

t

SIZES
USiHG A-SELEZCTED CGRAVITY OF
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, Floats _ Sinks
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- Cumulatlive slate-ash percéntage (sink)

Curve 1 - Cumulative coal-ash percentage (float)
Curve 4 - Specific gravity

Curve 2 - Actual ash percentage
Curve 5 - +.,10 specific gravity distributicn.

FIG. I - Washability Curves for 11" Slack -~ Comox Xo. 5.
Curve 3
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Curve 2 - Actuel ash percentage
Curve 3 - Cumulative slate-ash percen

Curve 4 - Specific gravity

FIG.II - Washability Curves for 1%"- 4" Lump - Comox -No.
Curve 5 - +.10 speclfic grav
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In or&ﬂv c@ predisw ?¥e rhysiea? pRCpe °ﬁias 04$pyr:

LSO T
,product cokﬁpmggwh&rpm anﬁggnggggﬁﬁglw oy ?gygyaﬁarg poot has
baen developed ab the Fueld Noo eovehl Laborad voplas. . Mis hes . -
heen outlined gl pubilishod ﬂfvﬂ o, iines Lﬂaneh 1/ 9e tosh
consists of detornining £ *:ema,«*ile ma,?’{qe » emd. the £y 5 OOBY=
age of sweliing of the-énke hufbon at & Lennerasure 99-500°ﬂa
From thesé'&éia.the tawelling Luue“‘ 1s goleulated, =nd by She
ald of a coke claasxficgﬁgcu chart the eaélgis locatiod in s
partieular grcﬁp;- The varlons groups afe amhitﬁafily deiimited
acéoﬁding to he phyalca? preaerzles of ahe aoke mada from the

¢oals in these growps., .

.

The resulte obtained by mesns of "thls test for thél

Comox Nb. 5 mine ¢nal are gnown in Table XIZX,

2. Caking Taﬁax Teost

It has been showu that thiose coals whﬁch are ?ecognized

83 falling within the best goke-preducing elass are canable of

' withstanding.a thher admixfure of iner:s material and will yield
a8 carbonized residue mf dofinlte erushing stxeng&h than are the
‘more inferier coals. The phenonenon hasg beép thoroughly, atudied

-and the methosds liave been devaloped fov the de ‘cermination ef the

’cak.ng index’, While these tests ave of uncertgin volue for the
purpose of assessing a vids rangs of cosls in their aﬁpliﬁaticm
to the pvuductinnjof By-prdduct colke, a knowledge of the 'caking

valug'! iz impcrtant when 1“ ls 6es$red“te'mix inert geprbtnacegus .

- material or nonmcoking aegla, with coking coals,

-The method &eveluped by Gray and as modified sb Lha Puel
Reseavch Labsratsriea in vhiech 28-gramme mixbtures of coal and
sand in verylnpg proportions are carponized In Iliium crucibles

at 950°C. has been adopted 28 a standavrd.

I7 VA Taboratory TAES on Gools OV Predloting the PRysical Pro-

perties of the Resulbtant by-Product Coke®, by R.A. Strong;
E.J. Burrough and E. Swartzman - Hines Branch publication
ND © 73?92 .



The retic ef tho mihmu;e ef eend dnd goal, which on carbonixaw

tion will form B sui;imienﬁiy Jufaug ‘outton o support & weight

of £00 grawvmes, is deﬁigned & th “caking aﬂaﬁ”n“‘ wna=nigngz

the 'cak&ug,ind&13 ‘tha greate* vre Bho cﬁkiﬂa properties. _T?e
reduits o Ynis’ ety Gmdmotea“an'%uﬁ'Gﬂm@xcﬁgég Hihé-a?51§h°ﬁn
Co el s ';;L."f‘n:‘{:"f:‘ ,"‘?: . eoa P AR €T
m@mutmn%‘~”
;\« A ‘? ! [ LA ; ‘;;:ABLE‘QE%ES-M“ L0 [ T
T PHYSIONR FROPRRTIESTUF DY<pRODVCT 00KES T
ST ABSINDICATED BYA '
YSHELLING mmx“ PRST )
. SN : : . i
o ' Vo PR I 8 Q“’L%ﬂ fblaCk ) ;‘?\ )
Volatile Matter ab 600°C, (D,B,) s ¢ 28,2
Swelling Index ¢ '« o & o .o o o : 1080
Section=~foke Classificmtion Chart. . v
Speciiic Volatile Index o » o = o . C169.8
Sectlon~-Goal Classification Charte o BmParabi iminous
Ash per cent in ccal {dry)e . o . 4% 8.7 .
PEYSICAL PROPERTIES QF BY=PRODUCT CORE-"
Size on whart {%on 3% sgreen o .o 0 a0 . 40,0
v " Breeze: #-1/2f. . . T 3.0
Shatter test i?ndex % on 29 sareeno . 45,0
} Breeze: %=1/2% .« s o o 3.0
Abrasion sest %Index. % on 14" sereens ° 5250
: ~ - et %nl/ib“ o e o P
Density - {App° Spacitic Gravity , .0 | 1.0
Libe, pex cuble foot , ' , 27.5
Transverse snrinkage . s e s P Gaeﬁ
Appearsnce of natural surla Sa o . 4 stsel gELYs smooth
Bhape o« . 4 n e s a e . P Blightly Triangulay
SETXengsl « i . o o 0 . . s o F Hard
Cross fracture . -, s o o a1 Hed, amb,, stappy,
Longitudinal iraetuwea o ¢ o a. o ' Medium Amount
Goll giyuebure . . 4+ ., , , ® Dense
uponge o > a 5 s o 1) o 5 s a ¥ Ver littl
Pﬁbbl}’ geam -b a ° o L] a L L} & . ¢ ﬂ(}ge L ?
REMARKE ., ., . , . . ., . . . 't Tuis is a true ges coal &
. ‘ " may be usad; il required,
¥ witnous otner goals 4n the
" preparabion of a good grade
; of stendard by-product coke,

CAKING PE:QPERT'iEs

. _ . Gray Gaking Index
Catme W , L, o, ST ph
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O SUARY AND DENNRSLTE OF HUSHLIS
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%‘@hé vuns o -aing souply of . gonl ”“ﬂm ?ho foaox Nmo 5

Mine; ¥e. 2- Seaa,‘ﬁworauoﬁ by the Canedisn @olliorles {Dunsmuiv}

JBkd. in the Cuaox LR 5 ”thewiani aissr;cu,-ﬂfqbigh ﬁﬂlumbia,

was cpllected ai.ihe wins hy cemwilng feow fyeshly m;ggg‘cgg}.,

Fn tnis way epproniuutely 1823 pounds of oonl, popresontative - -
of tha”&eam st this mine b the time of yawpling durlog July
1941, vas eollseted and shippad Lo the ?le Revearch Iaboratorles
for the invsstigaﬁian 88 tn the vhysical anﬂjchemical'prspart§3sn

Phggical Properties

The results of tha nereening tests on the rupnofwmine
eoel (as receiveﬁ} wh?ah WORE ann uPu&d st the buel Reseansch
Ldbaratoriws sre showa fn Pakle I. Thils teble conteins the
.pareanuage of the varlons sersened eizes.oﬁ tha,'aa-?wceived;
besis. On .thie basis it wiliibe noted that 10.1% of the zoal was
.bslqw,l/B ineh in aize; 13.2% was sbove 4 ineh in size, and
33;2%Jwas E-ﬁﬂ 4 {neh in size, the remaining 43.5% belng dis-
trlbuted hst?een the other sizez. The aversge size of the run-
cf-ﬁiue conl 'as receiée&' Wy 2.005 {neh yielding %6.5% of 13
slack, | .

The bulk denalty and apparent apeclfle gravity of the
various acreened zlzss ave given in Peble 1. The resulis agree
very weil with other Qaals of q;milar rank agnd esh contents, the
indiviaual soresn 81268 2bove 1f8 ineh having uniformly lower
bqu ﬁsnaity‘than miztures of those sizes. _

The-rssulté of? thé frisbillity test on the coal from the
ﬁbmox Nn. & Mige arsg shawﬁ-in Pable iib Oone singlie siseé‘preparad
" from the run-of-wmine cozl, wae tested according to thé method
deserlibed in publicstion Me. 762 of the Wines Braneh. In addition
to tﬁs standard 2-drop tes%, the table contains the rssulis of
& lb=drop test on the sample. Thia latﬁe? prﬁgedufe is preferred
- for ﬁized sizes begause of the cushioniug slfect of the finasl
but was inclﬁdeﬁ in this esse to indieate the offect of mors

pfoionged hanpdling., Tt ils notevorthy that the size testsd, namely,
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2 »o 5 iuch, Yas rathe“ friabﬁomsuhe 3ize Jﬁﬁbiiiﬁ? halaw 79.5%
slher two arops. ’

‘Thg grindabiiihv Lnﬁﬁaea Lo thpee aizes of maxoﬁ coa?
prepared fron the funwaxumina bﬂal aro*giveu.;n ‘Tavle ITI.- Thess
| indives Ere veported on the b&sfa“ﬂf‘bhe-Hardgﬁcvenmachine method
whick has’ “been ﬁeaeribmu 5o} Wiies Breth publictbion Noo THTL:
Although ‘the finer siges. erpeLE vo ba slight 7 rope am&n;bie ﬁ
grinding ‘than the ¢berter meterial, the reaultsfas 8 wholé ine
“dicate a coal thet would be rethde difficuls to’ g‘eind 1in eom-
"parisnn Lo the geneﬁ¢1 vun oft” coil used f03 Pnﬁa@red foel’ fiéing.

- The reaults of the crushking Sesta eonduﬁtsd on the *&
m_cli“lmﬁpe”é;ra ‘shown inm Table IV. = This tost indicetss that,. whei;_
tﬁérééké3cttter wes a6t -ab 13 fuek,; the cosl vas veduced in.size
to 32. 9% of that of the uncﬁushsd.;ump,, that is from an ‘aver rage
particle gize of 4.808 1nﬁhea to an average partie1e aize of
1,58? inches. mhia cruahing reaulted in the production of 67.2%
of i to 3 inch ‘stove' coal (this atzes is approzimately cnmpar—
sble to the stsndard Anthracits Institube a;Ze)for‘“stoée"cdal),'
13.5% of 1/2 .0 1 inch 's%eker'—coal, and 2.2%.0f 3 to 5y1§eh
'egg' coal, &11 these commﬂrslﬁﬁ aizms wers Dreduved with s
resultant formation af MT H% of O to 1/2 iach.slach ‘

Ghemical Prqperties

The prmximata and ultimate analyses of the varisus acreen
sizea ar@ ghown in T&blec V and VI regpectively. Xt willAbe noted,
referring to Table V that the various slzas @taineﬂ oﬁ7g~58=
. meah acreen ave unilormly medium tn avh content with dust pass*ng
a uﬂemesh sereen, ingieating o subistential incresse in ash con-
tent, 'The c@al lumps vetained oa 8 HS-mGJh SCP8Sn AP WOYE  On
less uniforn, varyi ng io a&h frum 10.06%. te 12, 5ﬁ9 whﬁﬂeas ths
duat {0 48 mesh)} hed an osh content. nf 22, 85 The compodites
vary in,ash ﬁantenﬁ‘acpardlng to the prbpert;ss of the slzes
1nelu§e¢?;the run»af-miné vielding lﬂaﬁﬁiash, the +l%'igch lump '
11.7% ash, aﬁ& the O ta_l%ﬁineh slack 1%.1% ash. *%h@‘auiphur

content of tils eoal is medimm znd uniform for all the sizes
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-examined, VB“F&HS potwesn 2. b% and 3.3%.  Reference %o % Pable ?Ii'
' 1ndiea$€$ that 6. ?p of the ueual sulphu is in the pyritic fornm.
_‘Qhe mniature cqntanb for al” the nizea, waa unifora on th& ‘as
reueived’ basis, wlfh an averaga of L.78 For. the mine«vun coal.
o The volatila'maiuer ef tha .coal 15 hlgh in quautitr and
baaed on the - Spacific ?blatile Indax 1/ method of classiflcation
this gosl bas an index,af appruximagely 170 whkich places it in -
tﬁs parahituminoﬁs_elase_(True_&as ﬁqpé) of coéls: According to
the'A‘s T. M. claésifﬁeation nésighaﬁion‘n.388-38¢ #ﬁérel%ank 1s
besed on the Fixed c,ﬁbmn and ealorlfic value calculated. to the ‘
| mineral—matter~frea basisp this coal 15 classeﬁ a3 8 high volanile'
A bituminous voal. s B N

T&hle v gives the ultimate an&lyaes of the mine-run )
composite. - The coal is & medium carbon apd medium;;';fﬁozygenf
ﬁatariéi’ : ‘ “ : |
‘ Table vIIi shows the result& of the ‘ash fuaion 6eter=
minationa for variaue sizen of the caal, vheroas Table IX gives
the chemiaal ansiysis of the ssh of 8 minearun comnosite of sizes.
It will be naﬁed that che saftening temperature of - the ashes for
the various aiaes is uniforuly low rangxng ‘from 2190°P¢ to 2330°F,
'The fusihility nf the sah &ess not vary wibh the ash egntent of :
the coal, althougn 1m is af interest L0 nbts theu She arh qf those
‘sizes reﬁaineé on e 2 *nch acreen have .an F.Paﬂo abouGKEOO“F¢
higher than the chal passing vhig scraan.. Examinahion of the
float-andnaink fraetiona af the 0-1%, inch alaak indicaﬁaa that there
iz practieslly no dinarezae in. thsir aah fusion,tamperaturaa,

Ieboratsry Hashing @ssts

The washing teats on Lhe uﬁ&l fﬂom the Comox -No. 5 Mine,
wore canducted 1n tha s% sndard manneir ou Bamp1es of 13 1neh alack,
13 o 4 fneh 1umn, ana crushed 4% ineh Iump, prepared from the

“run-ufwmine coala The reaults ave gi?sn 1n a serles of tablea and

1/ “Eiassifieatiun of @nal ﬁaing Spacitic ?elatiie Thaey hy
R.p, Strongs, B.fo Eurrovgh sad B, swart?uan - HMines Branéh
publication Ho. ?§2~2
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curfes ahown 4n Section fV Refarriuﬂ to $&blﬁ X and XI; it
will pe noted th&t the 15 inch °lack hag a madium iﬁnerenﬁ agh
consent of 4,1% and a relativeTy high suiphu“ coatent of 1. 7”
as,indicatad by the ;raction floating at a snec,,ie graviﬁyrgf
1.30. A% this gravity 22 6%-of tha 3oal 13 weLOVerea. Washlﬁg
this coal st a specific N?avi 5y of 1 60, Whlch aecaﬁding to the
+ 10 specific gravity distributiun eufve rapresents simple %et
washing,:would ieaul? in the prouuction of apprazimatély 95 2%

- ‘eleen” coal.having H: Tp ash and 2, 85 aulphur, %hese &ata af& ~“ -
shown in T&ble XIV._ It should he nmted that the sulphur re» |
;ducoion is negligibles and this is due to the raot that the:
pyrite necours mainly as finely divlaed material.r The Hashing
data for the 1% to & inch lump and erushed %4 1nch lump are

shovn in. Tebles XTI and FIIX respeetivoly‘ The results o? the
tests on these sives are somewhat slimllar. The 1nherevt ash 1s
medium in amount, the 1§ to ¥ ineh Tump shswing 4 6% ash in only
2.3%3% of the coal vecsvered at a speeific‘gravity of I,BG, whereas
the +I inch 0rusheﬁ Tump 1ndic bed 5.%% ash in.1.8% of the coal
floating at the same gwavity. Washing the 1% to b inch lump 1%
it coptainea more than 10% ash, at o selecteu gravztg Qf 1 60
would- be relativelv 31mp1e tut g reductinn in aﬂh beTQW 16% 18
not axpected, ?he particular sample tested. eonta nea Tass tnan _
11.4%% ash and could be washed at a gravity of 1, 60 tc vield 95 3%
of clnan coal containing 2.8% ash. Washing the crughed +4 Lﬁch
lump in & similay wenner womld yield & alightly cleanar product,
it being pessible to produae an a8z ash coal with a va?ying 1033
in refuse ﬁepending on the ash content of Lhe raw material wiaich
- peems to vary to 20me é@greeo It is thua eancluded that the
sample of ?amﬁx Hﬁ 2 meam coal, as dbtained az the Gomox Wo., &
Mine, ia net very amenAbTB o cleaning by aiﬁher Het ox dvg pPYo~
cesses, aﬂﬂ the ash eouid not ec@nomically Le raduced te much less
than 10% It should be aoted- that -erushing th@ +4 inch 1umn
materially alded in imn?aving the vﬂshing ﬂhavacteristics of this

‘aize, .
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Cokiug Froperties

?he phendmsnon @f'caking; wﬁereby'a cosl becomez plastic
and then fuses to a solid msss, is considersd %o be a combinabion
of two reazctlions, one zesulting In the'swel%ing of the plastic
mass, and the other being responsible for the ultimete binding
or 'caking'. Varicus ﬁethods have been'introducéd for tﬁe deter-
mination of these two propertles with a viev o predictiln;. the
reaction of & coal in byrproducf ovens.- A method developed ab
the Fuel Research Laborvatories for determining the svelling pro-
perties hias been preaenﬁeﬁ in detsll in Hines Branch pubilcation
No. 737-2. The caloulated value 'mvelling index' is a comparative
measure of the swelling proﬁartiaé, and the higheﬁ'thé index the
grester the swelling. This ipdex 1z uged in combination with a
apecific coke claszificatlon chart ¢o iocate‘thg coal in & group,
the physical proporties of the coke made from co&}s falling In
this grou§ peling known. The resulté of this test, as applled to
thé washed 1% inch slack coal Prom the Comox Ho. 5 ¥ine, indiceted
.that the coel had feirly good eoking chayaétarisﬁics, 1& ao.far as
use in staandard by-product ovens 1s ceoncerned. The Sweliling Index
‘wes 1,080, vhich sccording to the cﬂké slasaification chart, should
yesult in a gaaﬁ domestic coke as indlcated in Table XIX.

The method developed éy Gray is ﬁaeﬁ at the Fual Research
Lﬁbbféteries for detsrrining the bindlng or oaking propertiss of n
& coal. ¥he ‘ecaking inﬁeﬁ’ determined by this method and described
in Bection V does not lend i?aelf to gxac% sorrslation with -the
reaction of a 6oal 4o coking, but may, however, havg & certain
value in determining its‘auit&biiity for stoker wss.  The test
is boing studled in $his connection at the Fuel Resesrch labor-
atories but, as yei, no definite aarﬁelationlhas been established.
The vesult of this test on the (omox ¥o. 5 Mine soal indigated

& conl that is strongly -caking, the caking index being'ﬁﬁe

- e B
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ZHTRODUCTION

' The following wveport deald vith o Physienl ond Chenieal
atudy of sz ssmple of ¢oal Trom thé Comox No. 8 Mine;iﬁoo 2 Seam,
worked in ﬁhe Comox ares, neor Cumberland, Berivish (olumbls, by
the Conadien Collierics [Duncauir) Tod. This obtudy iz pevt of

the investigetion dsaling vith ks physical end chewicel chav-
-8 £ ) _

acteristics of the cosl sosns belng worked in ths province of
British Columbila. Highty-sever reports heve alvesdy been issued
on the Physical snd Cheomical Buevey of variéua coal ssams through-
put Caneda, and, aecordilngly, this present invastigatien_was
eonducted in o msoner siuiler to thot adopted for the previsas
studles, The vepownt, iz therefors, prosendted ln sections ﬁeéling
with the i"cllowing subjecsts

1. Physiesl Propertios,

2. Chemlieal Froozrtles,

C 3. Waehiag Chavaeterlistics,
. ‘ L, Qoking Propertids, and

5. Discuvssgion of Resulis.

The vuprepared vun~of-wing soal from the Comox No. 8 Mine
‘was sampled st the wine by an offisinl from She Fuel Researsh
Laberatories in the prossnce of roprepentatives fron the oper-
ating compeny. The sombilued sanpls, vhish woighed opproximately
2252 pounds, ven begged znd shipped So the Fuel Nescazveh
Laboratories at Stbavs.

Aeknoviedgmont iz due the Deperbtiont of Industrial Yevelop-
ment of the Cenadien Paeifie Fallwevy Goupeny, offieisls of the
British Coluwbils Department of [Mnse, ond vorious neubers of tho
Canadian Golliswvies {Vunemule) Lid., Tor the aild piven 1w
conmeetisn with ths colisstion of the vauplez of eoal herewlih
veporhed, aad bo J.I4L.H, Hleclls of the ?g@l Regearch Lodoraior-
1es undor whose dizection dhe awjor portion of the chemical

enalyses vas ecnduchod.
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PRISTOAL, FROUPERWYNG

1. Seresn Analysis

The sampls of eoel Irom the Comox Ko. 8 Mine, Ho. 2 Seam,
was Eollee%ed 8% the mipe doring suly 1041 from ping .ears a8 they
vers being dumpé@ f@?‘éeﬁaaning; A sample of the unprepared.
run~of -mine eaal,‘éeighing approximztely 2252 pounds was collected.
This sample wes uﬁed_forithe'sé?s@ning tests, standard round-=hole
sereens mads from 1/% ineh plate being employed. The results of
theaé testy are presented in Tebhle I,

2. Bulk Density and Anparent Spzeifie Ovavidy

The bullk densliy, that is, the waight per eubic foob,
was deaterminsd on variocus sersencd sizes. and wixztures of sizes
by measurcment wlth oither a tvo~ or ons-cubis foot box. The
apparent specillc graviity of the various screened slzes was
determined by the wmodifieaticn of the method for determlning the
apparent gravity of cole, as ocudlined in A.3.T.0MN. Standerds on
Cogl and Coke, Designatien D 167-24. The resulis of the zbova

w0 tests are presentsd in Tahls I,

3. Prisbllity

?riability, whaleh Is an luporbans prsgertylin the ssleg-
tion of 66&1 for verious usesy, iz o phrsical charecteristic
implying degradation due o breskege along fractﬁre‘linaa, ocr due
to iphersnt weakness im the eoal lumy. The "Coal Prishility”
Sub-Committee of the Aumedican Society for Testing Materials .
(ﬁ.s.T.m.),;inveétigateé several wmethods for the determinabion
of this proporty with'é view t0 the final adoptlion of a standard
wethod. The results ol this vork, including the method con-
sideved for adoption, i.e., the "Nvop Skatter Test for Coal”
have besn puhliéhed in 1935 by the Departuent of Minez under
the title "Coal Prisbiliity Tesis” by R.E. Gilmore, J.H.¥. Nicolls,
and §.P. Comnell, Mines Branch publieation Ho. 762, This tent-
ative method was used fér testing the relative 'size stability!
of single 'sizes. The torm ‘oize &tébility’.is the entonym of

friability and "oun the sesvupbion that friabillty way be messured
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SOREEN AWALYGIA, SPECGIFIO CGRATITV, A NULT DRIRITY

Ap Reeelved Suilk T
Serecn Hlzes® % % - Bpecifie Doasivy Aal
by Cumue Gravity 1ba. per
veleht lative Eu. %, %
. )

Plus § in. 30.7 30.7 1.51 52,00 18,9
2 - 4 in. 0.1 Lo.8 1,520 br.300  21.6
1% - 2 in;. 4.5 44,3 1,317 B, 50 20,5
1 - 1% im. 6.7 51,0 1.31¥ 23,00 26,1
3/ - 1 1n. L3 55.8 1,514 17,00 23,6
1/2 - 3/4% in. TO 657 i.42 hE. 25 20,
/4 - 12 4n. 11,6 5.3 1.358 15, 00 i3.5
1/8 - 1/ in. 8.7 840 1.%8 2,75 17.3
#48 - 1/8 in. W7 98T 1.36 51.25 16.9
0 - #1}8 . 5"3 1000 OJ i 21}05"
Mine Run 130.0 19.%

Plus 1% in. Bh .3 18.6
0 - 1z im 55.7 58.75 20.5
3/ - 1% in. 11i.5 24,5
0 -~ /8 in. 16.0 1.36 51,25 - 18.%

. As Heseived
Average Bize of Run-of-MinG.ccocoricrasoncsositle 2,93

# All sereens 1/3 in. and larger ave vound-hols screons., No.bE
iz Tyler 4C-mesh with nowinal speviurs of 0.295% wmm,

{1} Az this coal ves heavily losded with free voslk, 1% vas sll
removed 1o condueting the gravity tests on thooe aizes retalned
on & 3/4 in. sereon. .

3

oreen Anslysis Defove and
Alter Drop-Mhatier Test

Sereon fizes £ = % dn,
Before  After Aftew
Pest | 2 Drops B Dropa
i 7 o
— £ e 4
2 - 3idm. 100.0 63.0 3.5
13 - 2 i, 15.0 16.5
D1 e 33dm, 2.0 1.0 -
33/3{' “ 1 i'ﬂ.o 506 15‘05
/2 - 378 in, .0 &,0
0 “w lfg ino ?n% 1"‘!‘05
Av'g Size in. 2.500 2.000 1741
8izs 2heblty 4 8.2 G9.6
TARYZ ITE
GRINDABILITY
Sereon Dize of Eordgrove
Lonl Tesied Indox
Ifine RKun 7.4
O s -:{.:“*3' iﬁn 68::8

m e By oA e



by an iodex or porcentsgo, it mey also be assumed ¥hat the
complement of a given Tviabllity index will he tho corresponding .
size stability index”. 1/

The results of the £riability study of the coal from
the Comox No. 8 Mine are shown in Tsble II. -The sample .of the
aingle aizs tecated was 2 talﬁ insh.

4. drindability

For the determinetion of ihe griné&ﬁility; orithe ease
of pulverizebility of & eoal; the wmethod developsd by
ﬁr.’ﬁardgrove of the Bebeoclk & Wilcox Company has heen accepted
a8 q tentative standerd by the Anerican Socisty. for Testing
Materials.2/ This wethod, which has been described by
C.E. Baltzer and H.P. Hudson in Mines Branch publication Fo.T737-1,
wvas used for’évaluating ths grindabillty of the coal from the
No.. 2 Seam of the Comox Wo. & Iiine.
Fcr'cemparissn, three sowples of varying seresun 8izes
were selected for testing, as follows:
Hins~vun ¢oumposite;
0 to 1% inch slaek, and
0 to 1/8 inch sglack.
The resulta of these teste axe shovn in T&ble‘III, the
Indices representing the welative pulverizability of thg coal.
Increased rosistance Lo grinding is indicated by the lower values,
the stardard sasily pulverized cosl heving & value of 100.

5. Crushing Teast

In washing eoal or in preparianz speclal slzes and size
mixtures for the merket it is often necessary to erush lump ccal. -
The relative quantity of the variéua sizes produced, using the

same crusher and crusher settling, vearies from goal to eceal and

‘18 dependent to & gresd degres on the frlablility of the coal.

dAovever a standard frinbllity best conducted on any given size
or mixture of siues may not yield informatlion of a type that

would be satisfactory in svaluating the crushing charvacteristics

1/ Quoted frow the sbove mentloned publication of the Hines Branch.

2/ "Tentative Method of Pesi for (rindsbliity of Qoal by the
. Hardgrove-machine ¥pihod”, A,8.7.3. Desigueticn D 409-35T.
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pf & coal. Thevelore, o evushing tost on peversl hundrsd pounda
of +4 dnch coel wes e@nﬂﬁ@t@ﬂp using & speciai'daubleérall coke
cutter wanufastursd by quwallar & Son Limited im England. ﬁhe-
rolls were zebt ot L3 in. for these tests with a viev to proparing
the mazimum quandiity of ‘stove’ coal {1 %o 3 inch) with the min-
fmm amount of finca. The resulis of thico crvahing test.on &

sgmple of + inch Comex He. 8 MNine coal are shown in Table IV,

TARIE IV

o
et

CRUBHIHG TE8Y ON PLUS 4 IRCH LUMP
{irusher set ot 1% Tach)

Sereen Analysie

Before Crushing After Crushing

Average Particle Sizei-in. 7.563 1.6628

Size Reduoction 22.07

w4
) = W =)

% .8
12 - 1 tn. il 6.8 ' t
10 """12 ino % ' 9&1 v 4
8 - 10 1!1. % f 2308 ’ ¥
7 - 8 1in. g 18T ¢ !
6 - T in. o 9.1 4 !
5 - 6 1n. g0 12.9 . 9 ?
l} - 5 in. % 0 1665 .1 3::0 '
% - 4 in. G E 3.6 ¢
2 - 3 1in. LB v 3.5 L
1% - 2 in. 7 9 L 1%.2 ?
1 - 1% in. g ¢ St 11.9 ¢
344~ 1 in. g -t 6.9 ¢
i/} i % ! SRR X )
- 11, :."-5' ? t T b §
1/6- & in. g 1. 9 Bou ]
6 -1/8 in. B ! 6.8 '
b 2 ]
9 % ]
§ ¢ ]
bl ¢ !
g 9
¥V '3
2 [ §
¢ ]
4 ¢
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. CHBMIOAT, SROPERFIRE . .. .. -

The Variaus s@r@on 81ze8 &@uaincﬁ oom the 3@?0@&134
tests of the eoal fram bh@ G@mex No. 8 Hiaeg No. 2 seam 7ePo
aubjected o certain shewmical o aTyses og xallowa° '

1. The Proximatn 3na1vseu, ,naludinn the sulphar snd tna

calorific Value, wvhich are shown in Table V.

2. The Ultimste Anglyses Tor 2 selested size mixture, which

are p“esented 1n Tabla vi.

3. The Sulnhuﬂ Forms in the eoal vhich wvere debermine&

_accarding $o the ascophed Powsll method, vhorsby The
sulphate sulphur is d@tarminea by ertractfon uith hydro~
ehloric acld, the pyrat ic mulphur by @ziﬂaﬁion with nﬂtric acid,

and the organic sulphvw by ﬁhﬂ calculated diffe?agcs{
betvean the_lnorgahie sulphﬁr end the total sulphgf,’the
rogulis being ghovn in Tabls VII. M

4. Tho Fusibility of Ash including the Helting Renge and

the Softening snd Piuild Intervals, & shown in Table VIII.
Data on temper&tues lsgs ave presented hecause of their .

bearing on the clinkering prnperm.ea.

5. The Chemiecal Anslyses of Ash, whieh sare shown in Table IX,
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CHEIIIGAT, ATBYLEETS Q0 GOAL
FROJIMVATE, DULPMUR, ADD ZALORIPIO YATOR

TATUSS YIT
siire Vol

SULPHER FORES
{Az reoeived basis)

dﬁiﬁbwLm . Pyrivisc Organic

Fotal Guﬁ@hvﬁ Svlwhuf Suipbur
Suip%ur ooy G Zrer 5 A
Z of Soal ulu - Qoal &nl~ Coal Sul-
Cond - phvy nhuy pLur

Mine Tun 2.46 8.27 . 8,13 3.18 47.97 1.08 %3.90

Nois- e Eg; rﬁaaia
Lure h Tokae  Pimed . Hul-  falo-
Screcn Blzes €a§ﬂ Fila G,ro@a phur  wifle
- Pagtdy Hakbep Value
VR 4 3 ¢ GBIy
PB:L?:B 1{‘ i?.- 102 16»9 30n3. 5_-:3;0 lc? btk
2 -~ Bdn. 1.3 21:6 £9.3 49,1 2.5 11615
, C
1% - 2 in. 1.3 29.5 87,7 52,8 3,1 -
1 - 1Fdh. 1.3 86,4 2877 859 3.4 ---
3)41'!‘ - ’ 1 i'i'?,. ‘ 102} Q306 2909. ‘!&?el\&' .jn)‘! o e
/2 - 3/% 4n. 1.B . 206 0.0 8O3 3.2 -
/5 - /2 dn. 3.3 18,5 30,9 50,6 3. ewe
/6 - /& ta. 1.5 7.8 31.5 30,7 3.0 ——-
#48 ~ 1/8 tn, 1.0 15.9 30,9 B2.2 2.7 =
0 - #’48 106 ‘I?l%oﬁ J:y.. 7 &308 205 -
Miae Rwa L6 19.5  30.9 2.6 2.5 12,000
Flug 1% in. 1.2 18.6  30.1 51,73 2,1 12,060
0 = 1% in. 1.6 20.5 30,2 8.6 3.0 11,720
3/8 - 1% din. 1.5 24,6 29,4 16,0 3.6 11,100
0 - 1/8 tn. 1.8 18.3 32,2 39,5 2.6 11,950
PARTE VI
TLOTHMASTE ANALESES
Drx Basig
. Gorbeon Mydregen aLTphvv Hitro- Gzy- Ash
Sample . gen gen
% % & % % %
mxm Rt}'i‘{g 6?06 2’!’\16 - 205 1ac} }'{‘58 19@5



TABLE VIII

FUSIBILITY OF ASH

‘ Initial Soften=- Fluig Helting Sottening Flow Ach
Soresn Sizen Beform= ing Tem= - Tompe- nange Interval Iaterval
ation perature rature .
oF °F ., °Fq oK. °F, of .. %
Plus U4 in., 2240 2350 2500 260 110 150 16
2 = Nijn, 2200 2280 3 &0 160 80 &0 21,
14 = 2 in, 2100 2260 2850 350 168 190 29
17 = ix in, 2150 2220 2460 310 100 210 26
3/ - 1 in, 2200 L 2320 120 2N 80 23,
z - = 34 in, 2219 Y ) 2350 140 60 &0 20,6
L8 = 1/2 in, 2220 2300 2370 150 20 70 18,5
3{@ - /8 im, 2200 2300 2490 200 100 100 i7,
g - 153 1% 2heo 256¢ 2600 120 86- Yo - 16,9
c = 448 2320 a4 2500 189 %80 &0 2,5
¥ine Busn 2180 2250 2290 18 119 Lo 1905
Pins 1% in, 225G 2700 2h00 . 1Y 50 100
G = 4% im, 2200 2270 2320 20 70 50 2&
3/8 = 1% in, 2300 £200 2570 lu@ - 100 70 i %
* = 1/8 in, 2120 2210 2890 N v I 30 80 18.3

TABLE iX
CHEMEICAL ANALYSIS OF ASBH

SENPLE 5105 7ez0;  AlgD, cao m%? mno raao g0 Fal, Ti0z . 50, Toial |
p’ﬂ . ry j@ 2" B

.._,

Hine Run
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TABORATONY WARIIG TESad

Cozl washing, senevelly speelking, depends @ﬁ Bhe aLnf-
grence in spscific gravitiss af tae coal azd refuse, ond Thisy
diffey@nce has huﬂm uaad in uh? leburatory far WEAYy yearo
thegugn the use of Tloat-ond-pink tests o differentlats bovrsen
theas moterlisis. By su@ée@ﬁi@e aseparation of o goal et varlous
grevities, washaLllity cuxves asy be constructed vhich wﬁlﬁ
Indicate for any glven soal the thooretical ash conbtent and
7ialds of Woth slszzn cool znd refuse obltainable ot any mliven
gravity.

The deta obteined Trom this test on the 13 fosk slaeln
1% ¢o & insh lump and o8 {neh lump crushed %o pass o Y-inch
se@@eng_all prepg?eﬁ from the run~-of-mine voal, are pressnted im
several tablazs gnd heve b2on plotied as shown in Lhs a@@ﬁmp&vg-
ing eurves. The method us el fox plotiing the curva@‘is vatierned
after thet of J.R. Cawmphell of ths fwmerican Rheolavour Corpor-
ation o which hags been added the "speciflec gravity di&%ﬁibu%i@n"
wurve as suggested by B. M. Bird of the Batielle Eemerial Inat?
tute.  The eu?vas'rapwgaant whe folloving information:

Cuwwe 1, wvhieh 1o the euwmulative flioab and ash per eInt
guryae, reprosenis tha'varla%iﬁn of the azh.
Cuvve 2, vopresenis the variation In ash per eent of the
matarial with variaticn in greviiy st which ths sepsvabtion iz mads.
Curve 3, ?Gp?eﬁsnts the cumnlative siak pey cent eogovrding
Lo the rpeeovery as in Cuwve 1.

Qurva:%, repressnts the variation ip regovery escording o
ih@ spacific gravity

Curve &, the ¢ 10 speeifie grevity disteidbviion @uﬁvsp

reprosanis a measure of the Comparative difficulty of separation

&.%
]
A

sguording o

!".}

necifie grav iﬁ; and with vespect to the peiand of

uﬂ

geparation.

Aseording to B.M. Bird, the degrse of Gifficulty of
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wvob vwaohing a gozl g3 repregenitsd by the speeliis gravity
e

distribubicn curve way Do summarized in tho follovwing tabie.

»

+. 40 (urve  Degree of DIfflealsy ' Preparation

Por cenb .
2 - T Slmple (cosiecancnsscss AMEOSE any process; high *opnage

10 Hoderately Aiffdenlt .. TPficient proesss; high Lonnazo

—
i

0= 15  DITTIculE ccaccecsscaos Hrfigclent process; madium tounaps

15 = 20  Vory aifficuld ocove... BEFLGYont process; lov somess

.

20 « 25 EHxseedingly Aifliculit . Vepry efficieonh proecssa; lov tonunapge

Above 25 - Formldeble ..oovvccee.. Limited ¥0 a fov excepiionelly
effisient processes.

Tor the ordinary wet washing sbtudy of & coal, 10 nar
gent on Tthe curva iz used;, and the awglific gravity vepresent
ing this point ié zalected Top the washing of o couposite
sample, the elesn cosl end refuzse Tractions Of which are
studied for their varicas properties. VWhen applying the fioat-
and~-sinlkk date Lo a éry sleaning study of = coal, ¥ per eent on
the specifie gravity dloteibuiion curve 13 uged. X7 & horizoune
tel line iz drawn from sither of these poiuts on Curve #
{Specifis Gravisy cueve), the polntas at which 1t eute the
other 1inea reprosonts the following:

Curye 1, vthe avzrage ash der gent of the separated zoal.
Curve 2, the astval aﬁh‘p@w cert of he heavlest pleee of
matarial Iéft in the coal, and iilkevise the Llightest plece of
material in the refuse. _
' Gurve 3; whe &veraée ash per sent of the réfuae exbragited.

Whet has besn sald above with regpect to a2l appiies
plailerly to sulphur. -

Curves shovlng the reduvction of azh whiech s possible
under varying sonditions of wasiing the different sizes are

o
¥

prgsentsd in Figuree I, 1T aad TZE. ALL of the dats used in

the construesion of the suyves z»s prssented in Tavleos I to

AVIIY ingluaive.
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BLE X

Float and Sink Dats on 147 Sisck

- Asp -
Complativye . 10 Bpegliic CGreviiy
Spesific Gravity Teight 4zh ¥lpate ___Sipkg . Diptributioa
. Wesgnt Agh Velght  Aeh Gravity  GCaleulaied
% % ) o U ’ Drdingte
S 2 33
Fleats 1.30 88,0 b.9 28,0 4,9 100,0 22,0 1,46 3.5
Binks 1,30 ® 1039 35.5 2.8 53.5 7.6 72,0 28.7 3,45 25,0
LR S I NS -goa 22,0 70.5 9.1 38,5 k7.0 1.55 11,8
¢ 1,50 ¢ 1.60 0 29.1 76.5 10,5 29.5 52,9 1,65 8.5
¢ 1,60 ‘ 23.5 5%.0 L0C. 0 22,0 23.5 5%.0 .75 6.3
Snzee. Ho. 4 1 1.2.5 L 3 3 8 2
TARLE XI
_Chemical Ahalysis snd Pusibilisv of Ash on Float and Sink Pozbions of 1%? Blagh
= ) Vo Tom TRLTIRL  Sgrss FIUIg —Hert=""ggliea"—Vioy
Speciiizc CGravity Lsh  tile Fizad ﬁoki%g Sulphuz Defors= ening Tsupe=  ing %ng In= inter-
faster Garbom Propervies gtion  Point zaturs Rangs Sexval v&%
_ % ) % & o7, of ol 2 25 “F
Flgase 1,30 5.0 33,82  61.8 Good 1,6 2350  p300 3o b Y
Sinks 1.30Q - 2 B0 15,0 3351 5e-9 Bood 2.3 2050 2%%0 2296 159 o ﬁg
o 140 ) 1.50 go.k 0,8 B Good n.7 2170, 2270 2360 190 100 20
: 1.50 1“50 29, z 28,8 !é‘lq ? Faliz 60 3 1950 2150 2910 250 200 &0
1.60 62.3 19.3 20, % Agglomerate 3.8 2220 2h5p 2550 330 230 100

A T T T IR TR MWD



_TABLE XIT
Float and Sink Dats on 1k ~ 4o Tamp

- Ash =
Gomulative +.10 Specific Gravidy
Specific Gravity - Welght -~ Ash Floats Sinks ) e Bistribution
Veight Ash Weight Agh G vity Calcuiated
& % ¥ % % ’ Oxdinaie -
_ 1,% B2.5
ats 1.30 6.3 5.6 6,3 5.6  100.7 31.5 . 1,45 52:.@
SinLa 1, 2 1u 15.© 3.0 21.9 8.0 Q3.7 33, & 1.55 27.2
7 0 o 1,50 21,9 9,4 43,8 8.7 781 %30 1,65 10,0
e 1, MoO 6,0 29.9 - 4q d 11.3 56,2 49,2 i1.7% 5.0
0 1 2.:) 50,2 5l.5 00,0 31.5 50.2 5.5 _
Gurve No, i 2 1,2,b % 3 3 : 5 5
TABLE X111
Ploat and Sink Data on Plus 49 Lump
= Agh &
‘ Cumulative . “£.10 Specific Gravisy
Specific Cravity Veight Ash Froave . TBLALRY Digtribpiion
o \ el AEn TEIERTKBSE TUEERINY - CBTeuisTed
2. % G - v TR ' BgGinabe
Floats 1,30 39.9 6,73 3%, .6,3  100.0 20,0 3,35 . 89,8
Sinks 1, 3w 1030 31105 8.5 7?&3 7.5 60,1 29,2 132& 3.0 .
b0 ¢ 150 1,9 o4, ¥ 76.3% 7.8 - BR.& B, o 1. 45 el.2
':J 1 50 “ 1900 ) {}339 2?00 ?7@2 ’8@9 23&\.7 2 2:-955 2;6
v 1,60 22,8 60,2 00,0 ' 20.0 22.8 1,65 1.2
Curve No. L 2 1,2,4 1 3 3 5 5 o
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TLEL FRY :

L QEEMICAT, AMALYEES OF BAW (0AL, CLEAY OOAL AND REFUSH

¢ to 1% Inch Sleck
fay Glean Goal Refuce
Goal Tlonis 1,60 Sinke 1,60
Weight. o ( l ) 4% 100,00 79.% 20.5
Proximate ﬁn&lys;a &ry baa 8 ‘
A.Bh [} [ Qe a ] -] % * %go% 33-12 ggoé
vgl&til@ }’?tbﬂx o ° o P e J& s ‘:Ju
Fized Carton o« « o « n % hﬁg‘u& 58.;;5' & .,?
Sulplm:.' o ° o v o a a % Bfo 3?03 5¢5
Colorific Velus o o BIW./ lb, 13,780 13,695 e
Fusion Point of A8 ¢ « « PF, 2270 alga 2300
Melting Roaoge of &g - o 9F, 120 260 150
Coking Properdiefoe o o o o o Good Geod . Agplomarnte
THBLE XV
GEEHEGAL AFTALYSES OF RAW COAL, CLEAN GDAEQ AND wEFUSE
1% to & Inch Luap
Raxy Gleaan Coal Rafuse’
N . Goal Floass 1,60 Sinks 1.60
Yelght., . o 02 100.0 32.8 67,2

Froximate &nalgsis {dry bas is)

b A‘Bh Ll [ < [ o o ?:i’ . jé'ﬁog 4 8053 6&'90
Velatile Mataer ¢ v o o P £L.8 31.3 17.1
Fixed Garbon . ., . . o % 32,1 60 0 18.9
Sulphu? ° o ’ o ° o ° ';{3‘ gng 5 205
Celorific ‘nlus. s » BFY,S 1b, 2200 139925 _
fusion Polnt of Ash . . ., *F, 2270 2350 730
Melting Renge of fish, o o 20, 250 190 250
Qoking Propexties. . . o o Falr Good Agglomerate
® Oelsulated
IA BLE‘ K“’I

CHEMICAL AFALYSES OF RAW GOAL, CLEAY GOAL, AND REFUSE  —
Plus % Inch Lwmp { Orvahed )

Raw Clenn Coal Refusa

_ Goni . Tleats 1,60 Binks 1.60
Weight. . 00,0 91,1 8.9
“ Proximats Analyﬂie {d;y b?ﬁﬁﬁ) ‘
As’l ° o a o g o f‘? léa? 795 5808
Volatile Habter . e o o 0.1 33,8 20,2
w - fo&d anhﬂn 4 ° v o o TJ 5,,%: 5993 23;01‘:
Sulphur , . e o o o s 1.7 1.7 4,8
Calorific ¥alue . . BTG, /1o, 12,, 590 1k 015
Fusion Point of &¢b . ., , oF, 2350 2330 PE30
Melting Renge f Ash, . . oF, 970 280 250

Goking Froperties. . . o . Good Good Agglomerete
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TABLE XYIT

SCREEN AWALYSIZ AWD CHENICAL LKALYSIS
{bry Baais of 4% Siack)

. ‘ ’ G},im, . ‘ . ‘ P PG
Soreen Sizes Veight welight AR Bulphur  F.FA, 5
) % % % °F, ‘
3/#'n 1% ineoh 20,6 20,6 25. 2 3.k 22 d
1/8 = ¢ inch 50.6 Ti.2 18,9 3.1 zzga
0 -=1/& inoca 28.8 100,0 18,3 2.6 2210
PABLE XVILL
FLOAT AND SINY DATA ON SCREENED SIZES
USING A “SELECTED GRATITY OF
$, {Dry Pasiaz)
| \ Yloaus - : Sinks "
Screen Sizes Velght Ash  Sulphuy F,P.48, Gelght Ash Sulphur F. P A,
% %o % g % tl% ‘?’ “F.
3/ - 14 in, 68,9 13,1 2,8 2500 3.1 55.9 2.8 2550
/& - 3/% in, &3.,0 11,3 2.7 asho 17,0 65,5 2.7 eﬁsﬁ
0 = 1/8 in, 80,8 7.8 2.2 2150 13.2 57.8 2.2 2380
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¥
_GORING PROPERTIES

. Swelling Index Tesh

In ozxder to ﬁredict the physical propextien of by~
product- coke made Irom any given cozl, & laboratory test has
been develénéd at the Fuel Research Labor&tories. Thia has
been outlined and published by the Hlnes Branch.l/ The test
consiocts of detexm;ning the ?cl&uile mat?er and tha percent~ .
age‘6£ gwe;ling of the oéke bution ai a temperature of 600°Gﬁ
From these datva the';sweliing.indax" is caloulated, and by the
aid of 8 coke glassification chart the coal ip loocuted in 3 .
'particular group. The vaplous groups are arbitrarily delimited
according to the physicel properties of the ocoke made from the
ccals in these groups, | |

: The results obiained by meuas of this test for the
Gomox.Néa & mine anl are shown in Table XIK;

2. Caking Index Tesd

It hes been shovn that those cosls which 1§ recogni zed
as falling witﬂin the beet ooke-producing clase are capable of
withetanding a higher admizture of inext material and will
yieEd a cerbonized residue of definite crushing strengih than
are the more infexlox coale, The pheaomenan hes been thorough-
ly studied and the metnods heve bean developed for the detsre
mination of %he fecaking indsx’, Uhlle these tesis arg of un-
certaln. velus foz the purpose of asszesing & wide range of coals
in theixr epplication 1o %the production ¢f by-produci ocoke, &
knowledge of the ‘ceking value! is impoztant when 4t is desired
to miz inexrt ocarbonnceous material or nen=coking coals, with
coking coasls. “ .

The method developeé by Gray and as modified ad the
Fuel Research Laboratories ln whioh 2B=Rramms mixtures of coal
and sand .in varying proportions ave carbonized in I1lium

crucibleswat 980sC, has been adopted as a siandard,

1/ * 4 Labozaitory Test on Goals for Predicting the Physical Pro=
perties of the Resultant by-Product GoLe“ by R.&A, Strong,
H—Ju???rroggh and E, Swart zman - Mines Branch publication

[+ 8 =




PHYSICAL PROPERTIES OF BY=PRODUCT GOKES
AS DETERMIVED BY A . . . .. -
' PSWELLING INDEX® TEST . . ..

2 N Al -

i

"0 - 1% in, Slack, e
“Wasn@d 85 1, bD Sp. Gr,

Mt

a _F )

Volatile Matter at 60090(D B.), o oD : ¥ S
Swelilng IRdex s o o . . o e : 137+
Sactionr—coke Giassification Chazt o ; ¥ pear III  °
Specific Volatile Index . . . .« ! a0
Sectign-~Coal Clsasification Chart . ;f D: P&*abituminoue
Ash per cont in coel {ary) . o o B f t g, 5 ’
- b . - 9' )
PHYSICAL PROPERYIZES OF BYﬁPRODUGT bﬂKEw% : o
Size on wharf i% on %* soreem . o ! 10,0,
' Breezas %wlf?* o : 2,0
Shatter test iIndex" % on 28 seraen ! SOQD
Bx ﬂezgo ";“9‘:1!#2& v ° F ) 24 5 : § ) ,,‘ L
Abrasion test {Index: % on 13 scéeeu“ . 90,0
(Duets %alllé“ oo ! 305 .
, ' . . - ' :'! P
Denéity' éﬁppa Specific Gravity.? 1.0
, Lbs. per cubic 4oo%¢ . 27.5 1 )
Transverse shrinbage 6 o e C e - Bood

steel grey, smooth,

a

Appearence of netuzml surfecs . .

BRAPL v o o o 6 o 6. o 6 BGUATE

<

A3 g S S £ o@m RO S O B oo N e D WD S oD O oy ¥ ooy B3 o owm el S ooy

Strﬂngthn e - o o o . ° ¢ e a @ hard .-

Oross frectUXEs o o s & o o e Med, omt: faiTly square

Longitudinal fracture . o o o o . Wedium smound

Goll Structurén o e PN e o o o’ 'Dﬁnﬂ&

Bponge - . 4+ o o "¢ o o o e very little

Pebbly sesm o o - o ¢ o o o none -

REMARES o o« < & o & .o o o =« ! This. i3 e true gas coal &
may be used, i required,wlth-
cwld blending with other coels
in the prepsration of a gogd *
grade of standara bynpsoduct

coke,

Gaking Properties

Gray Caking Index
Mine RUD = = = ‘= = = w= = B _
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VI
STEMARY AND DISCUSSION OF. RESUIHA

. The runﬂﬁf mlne sample of cosl frox the ﬁomox Ho. E" o
Mina, Nn. 2 Saam, operataed by the Ganaﬂiau Colls ieries {Eunsmuir}
Ltd. in Yhe Conmoz ares, Br uh Coluzblia, was collectod ab

the mins by saupling from ?rashly minsd cagl. In thig way
app“oximately “,252 pounds o2f coal, ropvaaentative of the seam

at this mine at the tima of sampling during July 1041, was'
.collecte& and shipped %0 the Fael E@saaveh Lﬂbnr&tovies for -

the 1nveetiganion as to the physieal amd cﬂemisal properties.

ggysical rropertias

| ., The' resulu of the aereening teats -on th@ “UH?DL*Iinﬁ ‘
anal which verve, aonducce& at the Fuel Resaa&eh Ihharaﬁaries
(ag received] are shovn in Table I. This table eonzains the .
~ percentsge of thé variows sereensd § izea on ths ‘as rscelved‘

. basis. in this basie it will be noted that 16. qﬁ of the coal wﬁé
below 1/8 iach in mize, 30.7% was shove 4 lach in size, end
10:1% waﬁ 2 to 4 inch in size, the romaining ¥3.2% Leing dls-.
tributed beiween the other s*zaa, The average slze of the run-
of~mine coal ias received a3 2.93 inch, ¥ilslding 55;q§:of'1%"
slack, N |

The bull density and aupa*eﬁt specifsc ‘gravity of the

?g;icﬁs~screaned sizes are given in Table I. Eha resulis agree‘
véfé well with other coals of aimiler rauk gad ash contents, the
individual screen silzes above 1f8:in§h having uhifcrﬁ;x_loweﬁ
bulk denaity‘fhan mimturee  of these sizsso lﬁue 3af£he high Pro-
poﬁtion"bfffree atone 1# this eoal the gravities wsre cén&upted:oﬁ
ne goal fﬁaed from the stucne. Fop eomperison the ﬁ/ﬁsuzl in. size
Was tested before and aftarffreeing from the stons, the reanlts'
being as follows: 1.47 a3 received and 1.31 when fraed from the

stone. The bull densities wonld be similerly sffsetsd.
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The wesulys of the {rishllity test on the cosl from
the Comox No. 8 HipeAareléhewn_in Tebls T, One aingle size,
prepared from the run-of-mine coal, was tested sceording $o ths
method deéscribed in publication Vo. T62 of the Hines Branch.
In sddition t6 the standepd 2-dvop test, the table contains the
results bf’a'#hﬁrop test on the sample. Phis latter prdbadﬁré
418 preferred for mixzed 2iZss beosuse of 4Me cushioning effcet
of the fines, but was $neluded in tﬁis case %o 1ndiea$e‘tﬁét
effoct of more prolonged hemdling. It 1s noteworthy thist the
size tested, namely, 2 to'3 ‘inch, wes rather fristle, the size
stability being BO.2¢ after two drops. o ' o B

?hs‘grindabiiiﬁy'inﬁicas for theee sizes of wized coal
prepared from the run-of-ming coal ave giveh in ?&ﬁlaxIII: Phese
indiees are reported on the basis of the Hardgroveuﬁachiﬁe geth~
od which has been describved in Mines Brench vublicstion No. 737-1.
"21though the finer sizes eppear to bé‘éqmparaéivaiy more amenebls
ﬁd grinding than the éﬁarsar'maté?ial, #he'rsed}ts'as af#ﬁois
indlcate & coal that would he rath@; QirfieulL Lo grind in colii~
varison to the general run of eea1 usad fop powdereﬁ fuel firingb
Reduetion in ash sontens will no d@ubt maue?xally 1mprave the
grinéing charaetefistica of the gosl.

' The vesults of the crushing test couducted on the &i
inch 1umpa'are‘shﬁ§n,in Tabhle IV, @his tost 1néieates thap, wvhen
the coke cutter'wéé 3% at 1% inch, the soal was réduceﬁ'iﬁ aise
to 22.1% of that cf the unerushed lumps, thwt is from an average
particle size of 7.503 iﬁch@a 4o an avefaga partlcla size of
1,660 inches. This crushing resulted in the praduction of 60.6%
.éf 1l to B”inéh 's?ove‘ cozl {thiz size is approximgtely cqﬁpar-
able to the stendard Anthfaetté’laatituﬁg'aige for 'stovelesal),
14.2% of 1/2 to 1 incﬁ fsﬁukef‘-éoai{ and 6,68 of 3 to 5 ineh
tege' cogl. . A1l these eémmexcial-sizas y@re‘péoduced with &

resultant formatlon of 18.6% of O to 1/2 inch slack.
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Chemlcal Trovertics

© The proxinste aud wlilnate gnalyses of the vaeiguw

soran slzes ars sbawm:in Tables ¥ end VI rospoebivelr, It -
v111.bo noted, ¥ raforying to Table ¥, thed th@ varions ainen
ar® comparatively hlgn in osh conteut e the size decroanes '
frouthe w4 1n. lump to the 1% - 2 in. size the ash ineronsos,
frowr 15,050 o 20.5%. ALl thwe sizesz bBolov 4z 1Y in.. ssreenm
ghor a more or logs uniform d@cresse iw ash with a detvesse
in tize to 16.9% for the %8 woan-1/8 in, fin@mg The dusth
{0 - 48 mesh} showed an epprecizdly luersase to 24.5¢4. The
composites Varj in. ash gonisnd aecording Lo the properties of
the siges: insluded, the ran—cf mine yielalng 10,59 goh, the
+3% inch lump 15.68 ash, and the O %o 13 inch slacl 20.5% ash.
The sulphur content of this conl i3 wedium end faivly uniform
for gil the sizes szamined, varying betwesn 2. 5% and 3.4,
Refevence to Tevlo VIL indicstes that 48.0% of the ¢otal sul~
- phur is iﬁ the pyritiec fbqu .

The volatxln mattar of %he eopl i3 high in au&nﬁi&y and
baaea on the Spesific Volatile Index 1/ method of elagsification
this coal has an index of approximatsely 170 waieh places 1t in
the parabituminous class (Prue Cas Hype) of sosls. Aseording to
the £.8.7.8. olensiflcatiocn Designation D 388-38%, whers rank
is based on the fixed esybon and cmTQrifiﬂ velue salculated to
the mineral-matter-Tree basla, ihis coal 13 classed as a hlgh
%ﬁlatile A bpituminoun cosl.

Table VI gives the ultimate analyses of the mine-run
somposite. The corl is o mediuvm carboun and medivm ozygen
material.

Table VIIZ shows the vresulds of the ash Pusion defer-
minationas for veriovs sizes qf the coal, whereé@ Tabhle IX gives
the chenical analysis of tha a2sh of a mine-run composite of sizes.
I8 wiil be nobsed thal the gofiening Lomparature of the sghas for

~

the various sizes 13 fals Ty uniforn renging from 2240°F Lo 2560°F.

1/ "Claseification of Coal Using Speelfip Tolatile Indsx" oy

RoA. Btrong, B.d. Eupmunga and B, Swart man ~ Hines Iraaeh
pub1¢catiun Ho. THE-2
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The fusibllity of the ashldﬁ@s not vary regularly vith the

" ash content of the coal although the lowey ash finer zized
show a somawhat higher ash Tusion teupsrature. Examinatiun'
of the float-and-sink deta indicates that although the wineral
matter of the low ash material is of such a naturs iﬂ the. -

0 - 13" sYack sizes as 0 have a relabively higher sofbeéning -
temperature, {2350°%), then the higher ash fractions it does
not affect the cbmposiﬁe ash in & wanner to raiss the ash R

fisibility when some of the high sak frections sre removed.

Laboratory Washing Tesin

' The washing tests on the ecal_fé@m the Comox No. 8

Mlne, were conducted 1u thes sitendsrd manngr on samples of 14

ineh slaek, 1% to 4 ineh lump, and erushed <& inck lump, pre-
pared {rom the run—of-mine coal. The resulits are given in &
serias'of tables and purves shown in Bestion- IV, Reférring*to
Tables X and XI, 1t will be noted that the 1% inch slack has a
medium inherent ash content of 1.9% and 2 relatively high sulphur
content of i.6% as indiceted by the fraction floating at &
specific gravity of 1.30. 45 this gravity 28.0% of the soel 1s
recovered. Washing this coal at é specific gravity of 1.50,
which sceording to the £,10 specific grévity distribution curve
repregents simple wet ssrs:.531:1‘}::1@;_r would result in the oroduction

of approximately 79.5% clean coal having 9.5%5 ash and 2.3% sulphur;
. these dats are shown in Tahie XI¥. 16 should be noted thet the
sulphur reduction is negligible, and thig 1is due %o the fact thet
the pyrite occurs méinly as flpely a1vided mateéialn The wvashing’
data for the 1% to & ineb lump snd crushed +U inoh lump ere shown
in Tables XIT and XIIIL reape@ﬁivaly; The inhérent ash is mediun
to high in emouns, ths 1¥ to & ineh lump showing 5.6% ash in

only 6.3% of the soal recovered at a spesific geaviny of 1.30,
whereas the_%# in@h erushed iump indicstod 6.3% ash in 39;95 or
the coal fioating at the zaunes gravity; Wgahing'ﬁh& it to 2 insh
lurp at = selected gravity of 1.60 would be welatively simple,
but becsuse of the apparent gé@&t variation In gquantity of free

stone in these sises the guanfity of rejsets will vary greatly,
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and will usually be high. The particulsr sauples Lested coutained
31.5% and 45.8% wsh respeetively {sez Tobles XIT and XV) end on
separation et 1.60 yislded 49.8% clean coal with 1L.3% ash in the
Tirst case, and only 32.0% claén cogl sontaining B.6% in the
seeond case. washing the crushed +& inch lump fn & similgr
ﬁanner would yield shout 91.1% clean coal sontaining ahout 7.5%
ash {sse Table IVI}. 7% is thus coneluded that the sempls of
Comox Neo. 2 seam coal, a8 obbtainsd =t the Comox No. S Mlne, is
amengble to cleaning by sither weé ar‘ﬂry processss, end the aah
oould be resuced to less than 107 but vould vesult in & high
rafuse lose; It should be nﬁtad shat erushing.the‘%k inch lump
naterially alded in improving the veshing characieriaties of this
size.

Ooking Properiies

The phenomenon of calting, vwhersby o coal becﬁmes plastic
and yhan fuses to a solid mass, is comsidered wo b2 a combinatioﬁ
of twd r2actlions, one resulbing in the Bweiling of the plastic
mass, and the othex heing responsible for the ult{maﬁe binding
or ‘ecakiang®. Various methods have beon inbroduced for the detor-
mination of these twd propertiss with a viev to predicting the
reaction of & coal in by-product ovens. A nethod developad st
the Fuel Research lsboratories fow d@tarﬁining the swalling pro-
pertiss hes been presented in detsll in Mines Dranch publication
No;'TB?—Qa The calovlated value ‘swelling inds:' s a comparativs
measure of the swailing properties, and the higher the inéex the
greater the swelling. This index iz used in eombinaﬁiag with a
. speeific eoke claasificabion chart to locate the soal in a group,
the physiéél properties of the cole mads from coels falling in
this group‘bei;g novn. The results of this test, as applied Lo
the washed 1% ineh slsck coal from the Comox No. & Mine, indisated
that the coal had fairly good coking chavectevistics; in so far
. o8 use in sienderd by-product ovens i3 conasrned. The Syelling

Index was 100C, which aceording 4o the coke clezsilication chary,
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éhould result in a good domestic coks as 1nﬂieated‘iﬁ
Table XIX.

The method developed by Gray iz used at the Fuel’
Research Laboratorieé.for de%efminiug the binding“or'cakiné
properties of a coal. The ‘eaking "Lmie-;ge determined by this
method end deseribed in Hectlon ¥V does not lemd itself to
exact correlation with the reasction of & ¢oal to coking, but
mey, however, have s cerfaln value in determining iits suit—'
ability for stoker uss. The test iz belng studied in this
connection &t the Fuel Research Laboratories ﬁut, p8 yet,
no definite correlation has been estébliahéér The resulit of
this test on the Comox No. 8 Mine cosl indiested a coal

that 1s strongly caking, the caking index being 63.

-ty
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