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LBEROITCTLON .

The following report deals with & rhysical aﬂﬁ-Che-
mical study of a sample of coal from the ilddlestorn Lo.d
line; jio,d Seam, worked in the Ficeola Valley erea al a
point about one mile weagt of [lerritt, Briftlsh Columbia, by
the iliddlesboro Collicries Ttd. This study is part of the
investisation dealing with the physical and chewmiesl charac-
teristics of the coal seums being worked in the province
of Bpiﬁish volumbia, Elshty-two reports have alreudy peen
isgued ot the ihysical and Chewmical Survey of Cunadiun coal
scams, and, accordingly, thic present investigatlion was
cuenducted in o nonner siwmilar. to that adeplted for the .
previous studies, The report, i3 therefcre, presentéd in
scotions deallng with the following subjects:
L. Physical Fropertics,

<. Ghewical Properiies,

4, Woshing Characteristics,
4, Coking Froperties, and
S. bliscussion of Resvlts,

Yhe unprepored rn-of-nine coal from the No. 3 Sean
we8 sumpled at the tipple by aa ofilcinal from the Fuel .
‘Research Laboralories in the presence of representatives
iroin the operabing company. 7The combined Sﬁnmle, which
welghed vpproxlmately 1677 pounds, was buggod and shipped
to the Fuel Reseurch Laboratorics ut Otlawa.

scknowledgment s due thn Lzpuartinent of Industrial
Development of the Cunpudlan Pseiiic Rullway Company for
the aid given in comnection with the ccllection of the
sanples of coal herewlith refortoa, amd to J.M,H.IHICOLLS
ol the Fuel Reseurch Liboratories under whonse direg¢tion

the major portion cf the chemleal anulyses was conducted,
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Thysicul gropocbied

The sampla of coal from the uiddlesboro Lo, O lilne,
No. % Seam, was collected ab $he tipple during iugnst 1941
from mine cars repreosentiing the averuge putput of the seam.
In this moerner, a sample of enprepured run~ol~nine coal,
welghing approximaiely 1677 pounds Was CoLLeCTuu, el
gruiple was used for the udreenlng $ests, standord round-hole
gsereens made from 1/4 inch pluate belng craployed. The resulis
of these tosts are presented in Table L.

2, Bulk Densliy and'éppurcnt Spesific Gruvily.

Mhe bulk density, thet is, the weleht per cuble foot,
wos deternined on various gorecnsd sizes and mixtures of

sizes by measursnent with cither o twa- or one-cubic foot box.

3

The apparent spszelflie groviity of the varlous screened slzes

a

wos detcriinesd by the wedificution of the nmethod for deter-
mining the appuarent oavity of coke, as outlined in P R L e
Standerds on Coul wnd Coks, ‘Lesignuilion B 167-24, The

results of the above swo tesve erce presented in Tuble 1.

d. Frinbilioy,

Pricbiliiy, whic. Ls wn lmpocrtant property in the
geiection of cool for voerions uges, rs d rhysical chusracter-
istie implying degradution duc tc breckage vplong fraciure
iineg, or due to inbervent saulnoess In the ceoul lump, The
n0oal Friubllity® Sub-Comaitice o tae duericun Society for
Testing maberials (o,0,004), with R, 4, Gilmore of the Fuel

Hesearceh heborateries as Jhalrumn, oas investigated several

methods Tor the detorrinztion of this property with o view

Lo the final. adoption of a atandurd nethod, The results

il

of thig work, includling thz nethod considersd for wdepition,

ie€., Lhe "Drop Shutver Taab for Conl' have been publlished

in 1935 by the Pepurtnont of .ineg wnder the title
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_IABLE T

SCRTEN AHALYSIS, SPECIFLC GRAVITY, AND BULK DENSITY

_48 Received Bulk
LGoreen Jizes® Co G specific Density Ash
by Cumu- Gravity  1lbs, per _
waight lative cu. I, Go
Plus 4 in, 12,5 12,5 1,35 48,50 24,9
< - 4 in, . 20,8  33.0 1.39 46,50 2l.5
2y - 2 in, 7.4 40,4 1.39 45,50 £3.0
1 - 1 in, 11,4 bi.s 1,37 45,50 31,8
/4 - 1 in, 7.9 59.,% 1,32 45,00 21,3
1/2 - 3/4 in, 2,8 61,5 1,30 45,00 22,3
1/4 - 1/2 in, 1.1 79.6 1.36 43,00 23.8.
1/8 ~ 1/4 in, 7.5 @7.1 1,37 48,25 22,4
48 - 1/8 in, 9.1 06,2 wmmm dcmee 24,1
0 - .48 d.8 100.0 e ———— 29.8
iine ilun 100,0 ———— e 23.2
Plus 1% in, 40 , 4 wommim o memme 22,0
0 -~ 1f in, 52, - 96,75 23,5
/4 -~ 1% in., 29,3 - - 22,9
0 - 1/8 in. 12,9 1.37 55,85 a4,
_ Ay Received
Average Size of wun-of-nine ¢oal ....... 1,803
IS

ALl sercens 1/8 in, snd larger are
round~-hole screens, :
Ko, 48 is Tyler 48-mesh with pominal
aperture of G,295 mm,




"Goal Friablility lesitg® by R.E, Gilwore, J.H.H, Nicolls,'
and &,I, Counell, idlines Sranch puhliaatioﬂ o, 762, Thils
tentative method was used for testing the relative ‘size
stability' of single sizes, The torm ‘glze stability' is
“he antonym of friability and “onr the assumption that
friabllity mey be neasured by an lndex or percsntage, it
-may also be aaéuﬁea that the complemsnt of a given friabil-
ity index will be the sorresponding size stabllity index".l/

The results o the friability study of the coai Trom
the Hiddlesboro ko, J Mipe are shown in Table IL. The
gample of the single size tested was & o 3 inch.
4, Grindabillly, ” |

For the determination of the grindability, or the

ease of pulverizability of a ooal, the method developed by
lir, Hardgrove of fhe Bubcoek & Wilcox Company hus been
acceﬁted a8 a tentative stundard by the .imerloun sosclety
for Testing .aterials,z/ This mathoi, which has been des-
cribed by Caﬁo'ﬂaltZﬁr and H.P. Hudzen in kines iranon
publication 3o, 737-L, was used for evalvating the grind~
ability of the coal from the :0., 3 Sewuw of the »iddleshoro
Ho, 3 siins,

For comparison, three somples of verylng sereen size

were selected for testing, as follows:
Mine-~run composibe;
G to 1}y inch slack, and
0 to 1/8 inch slack.

The results of theselteats are shown in Table III,
the 1ndices repregenting the.relative pulverizability of the
coal, £ncredsed reslsgiunce to_grinding'is indicated by the
lower values, the stundard easlly pulverized coal having a

value of 100,

1/ .uoted from the ubove mentioned publication of the Lines
Branch,

2/ "entative iethod of Tegh for Grindability of Coal by the
Hardgrove-machine ilethod", 4,5,T.5, Designation O 409-357,
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TABLE LL

SIZE STABLILITY )

Sereen Anclysis Before and
After Drop-Shatter Test,

Scereen Sizes 2 -~ 3 in,
Before After Arter
Toat 2 drope 4 drops
, % % %
2 - :5 ino 100.0 . 56.5 4:105
iz - 2 in, 156.5 17.9 .
1 ~ 1y in. 10.7 14,0
344 ~ 1 in, _ 5,0 72
3/ - B/4 in, 4.9 5,8
0 - L7 i3, g LECRY
Av'ee Sizge inm, 2,500 2 AU0% ,051
Size Staht*ty % 6.0 66,0
TABLE LXL
GR IEDAB LLLTY
Serecn size or  Hardgrove
Ccal Tegted Indes
Iaing Bus S S22

O - 33{ iTl. E._)Bt?
0 - /¢ in, G7.3
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&. Crushing Tost,

In waghing coal or in rreparing spec.al sizes and
8ize mixtures for the market it“ls often nacessary to crush;
lunp ocoal, The relative Quantity of the various sizes pro-
dueed,'using the same crusher and crusher satting, varies from
coal to coal and is dependont to a great degree on the Triabe
i1lity of the coal., However u standard- friability test con-
ducted on any given size or mixture of sizes may not yield
informutibn o a type that would be Sutisfactory in evaluuting
the crushing charuciteristies of g coal. Therefore, s crush-
ing test on seversl hundred pounds of +4 inch conul was gon-

ducted, using a specicl donble-roll coke cutier manufucetured

by G. Valler & Son Linmlted in bngland, The rolls viere set

«b 1% In. for theso feuls with a view to preparing the meximum

cuantity of 'stove! coal {1 to 3 inch) with the minimum amount

of fines,  The rusults of this crushlng test on a sumple of

+4 ilneh Liddlesboro fio. 3 Line coul are shown in Tuble IV,

Ukannn Iy

— a2 oy

CRUSHIHG TEST 0L PLUS 4 Inenx LULE
{Crusher set at 1% Lueh)

o _ Hereen Anonliysig
Eefore Urushing After Crushing

, SR ¥ . I
o : 10 - 14 in, 1,8
e ! 8 - 10 in, B2
e : 7 - 3 in, . 2.4
. 3 S 7 in, 3.8
E : .- ol - 28,8

3 4 -~ o iu, %D o1 e

o - 4 in, _ 9,4

2 = 3 in. : _ BR.6

l';j‘ - 2 in., . . . 4.6

I - 1% in, 15.8

3/4 - 1 in. 7.0

/2 -~ 3/4 in. ' 5,0

1/4 « 1)z in, 5.6

1/8 - 1/a in. 2.6

0 -~ 1/8 in, 2.5

Average Particle Size  in, 6,056 1,902

Slze Reduciion o 31.€
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chowical Yroperties

Phe warious sereen sizes obtuined from the

sereening teuts of the coal {rom the iddlesboro

bo, & kilne, Ho, & Jeum, were subjectod to certain chemiecal
analyses as follow:: .

1, The ¥roximale Aunalyees, Inclvding the sulphur end

bty

the ecalorific value, which axe shown in Toble ¥,

%, The Ultimabe snolyses for o selected size mimture,

which ave preszsnted in Table VI,

$. The Fuglbility of Ash ineluding the iclting Range

ard the Soltening and Fluld Inteevols, which is given in

Teble VIL, DBote oo venporabure lugs wre presented because

ol their beoving core the clinkerliyy properiles,

4. The Chaemicul ~yalsges of .si, winlch are shown in

]

Taole Vilii,

e

K




109504
10760
10850
L0850

52.0% 55,5 485
05,05 55,9 22,56
PN 3,7 42,4
24 .4 R E8,9

- 3 : IPluf l‘- in,
3 ! ! - 11 in,

)
-]

-
-

L]
=3 N -3

¥ “/4 EARTT)
4 -~ 1/8 iu,
w- -0 — - ) e

B S 3 Corrected accordlng Lo sralvses of indivi._uel sizzs,

'
3
: .8,
CHEL LCAL AULTYSES OF $DAk
PROLLLTE, SULCRUR, AND CALOLIFLC VALUE.
: :_I._.O_L,‘B-- .‘- L ) _“_'H_U_?#r Basis
. y viLE ash T folan Fixed Sul- Selo-~
vercen Sizes  (as \ tile Carbon  phur rifie
ree 4 Matter Value
/o b ba be  * ?b WIU / lb.
: Plas 4 in.  q.T 0 4Lb N NS n.9 e
~ 4 in., 4.5 21.° a5,6 48,9 0.7 Litrpu
i’ - 2 in, A1 2,0 AT 2 2.6 0.6 o e
| Lo~ L oinm. 4B BL.G Bk, 9 43,3 0,7 m—m -
; Sid - 1 in, 4,4 21,5 B4,6 44,1 0.6 -
E 1/2 - 3/4 in. 4,8 20 AT 43,6 0.6 e
] /4 - /2 in, 0.3 23,0 56,0 23,1 0.6 ————
S : 1/8 - 1/4 in, 1.6 20,4 5.8 45,8 0.6 —————
3 [ ;48 - 1/8 iz, 5.8 54,1 A, 8 45,1 0,6 —————
¥ 3 : 0 - /48 ', 4.6 Re, Bl 9.1 0.8 ————
; line Run A 25,8, B4.1 AL 0,5 10815
4 0
i ¢
Q 0
7 0

OV
-

1)
- ! .
i
1
i
; CAAPLE VI
; DLEDHA T ALATYS IS
:
f
i
| e e et s e

= o Sry. bagis

, IR I T MRICIZEN N e
crbon Bedre,an Sulpbur S1brce Uy Ash
Sample ) Lo gen
€ - & e, o o
it i R el e 7

Hipe Run i, ot 0.0 1.4 &7 PILI)

T T R PN 17 Lt SR ik ¢ mmin 4 B s esBelh i e RSk S v R R o 8 S e - £ e A P e 7+ etk e —

-




TABLE VII

FUSIBILITY OF ASH

Initial Soften- Fluid
. . Deform= ing Ter: Tempe- Uelting Softening Flow Ash )
Screen Sizes ation perature rature Range Interval I nterval
SF. of, oF, oF. oF, oF, %

Plus 4 in, £35C 2530 2750 H0G 130 220 2.5
2.~ Lkin, 2600 2700 2790 190 . 100 90 21,5
it - 2 in, 2700 2770 2820 120 70 50 23,0
I - 1} in, 2670 2770 2550+ 120+ 100 80+ 21,8
/4 - 1 im;, 2806 2550+ 2RR0 50+ 504 + 2i.3
1/2 - 3/4 inm, 285H: + + + + + 2.3
/% - 1/2 in, 2550+ + + + - . + 23,8
1/8 - 1L/8 in, 2S50+ + o + & + 22. 1
#45 - 1/8 in, 2850+ : + + + + + 24,1
0~ #48 2770 2850+ + &0+ 8C+ + 29,8
Hine Bun 2780 28?0+ + 70+ T+ + 23. 2
“Plus 131- in, 2750 egho 2850+ 100+ 90 10+ 22,0
¢ - Iz in 2730 PERO+ + &0t B0+ + 23.5
3/4 - 1% in, 2716 2810 2350+ ~ 140+ 100 4o 22.3
0 - 1/8 in. 2850+ + + + + + 2i,

CHEMICAL ! JALYSIS QF ASH

Sample 819 Fe,0; £1;0; €30 g0 Mn0 Nas0 X,0 Ps05 Ti0s SO, Total
P A AR N A A S 2
Hine Run 54,0 5.5 3.0 1.9 1,2 0.1 0,3 1.3 0% 0,8 0.8 100, 3

"6
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TLABORATORY WASHIKG TESTS
[ :
Coal washing,.%enerally speaking, depends on the

. difference in specific gravities of the coal and ;ofuse, and
this difference has been used Ln the laboratory for many ”
years through the use of float~and~sink tests to differentiate
between these materlals, By the sucqoééivelpeparation of & |
coal ét’vﬁrious gravities, wushabllity curves may be cbns-:
tructed which will indicate fof any_giveh coul the theoreti-
cul ush content and yields of both clean cosl and refuse
obtalnable at any given gravity.

The data obtained from this test on the 1} ineh slack,
1 to 4 inech lump and +4 inch lump crushed to pass a 4=-1neh
screen preparoed ffom the run-of-mine coal, ;;e presented in
several tables and have been plotted us énown in the accompany-
ing eurves, The method used Tor plotting the curves is
patterned after that of J.i, Campbell of the American
Rheolaveur Corporation te¢ which has been added the ‘'sgpecifio
gravity distribution’® curv: as suggested by B.il. Bird of the
Battelle iemorial Institute., The curves represent the |
following information:

Curve 1, which is the cumulative Tloat and ash per cent
curve, represents the variabion of the ash,

Curve 2, represents the variation in ash per cent of the
material with Variation in gravity at which the separdation
i rnade,

Curve 3, represents the cunulative sink per cént accord-
lng to the recovery as in Cﬁrve 1,

Curve 4; Lopsilenty the rorlation v vacawany according
o the specilic gravity,

Gurve o, the t .10 specific gruvity distributlon curve,
represents reasure of the comparative diﬁficulty ol separ=
ation accordiug‘to gpecific gravity and with respect to the
point of separation; |

According to B,il, Bird, the degree  of difficulty of




3 2

WAL ]

i
11.
. wel wagshing a coal as represented by the specific gravity
k distrivution curve may be surmarized in the following table,
2,10 Curve Degree of bifficulty Ireparation
: Yer cen®

, & - 7 Simple ....ieuv00e0e. Almost any process; high tonnage

*7 - 10 loderately difficult Efficient process; high tonnage
10 - 156 Difficult ,.......... BfTicient process; medium tonnage
L A0 - 20 Vory difficult ..,... Efricient process; low tonnage
{20 -~ 25 Bxeeedingly difficult Very efflcient process; low tonnagp
- sbove 20 Formidable .......... Linited to a few exceplionally

: efficient processes,

For the ordinary wet washing study of a coal, 10
per coant on the curve is used, and the specific gravity re-
pregenting this point ig selected for tLhe washing of a con-
% posite sample, the clean coal snd refuse fructions of wﬁich
. are studled Ior their various proverties, When applying the
float-und-sink data to a dry cleaning study of a coal, 3 per
cent on the specific gravity distributlion curve is uscd. If
a horizontal line iz drewn from either of those points on
Curve 4 (Specific fGravity curvel), tle poinis at which Lt cuts
the obher lines represents the folloving:
Curve 1, the averagsne agh per uent.of the scpuruted coal,
Curve £, %he actual ash per cent of the hesviest pieee of
naterial left in the eoald, and likewise the lightest piece of
naterial in the rofuse.,
Curve 3, the average ash per cent of Hhe refuse extructed,
Jhat has been said above with respect to ash applies

similarly to sulphur, lowever, as the tobal sulphur of

"

this coul is very low, a detailed study of the washing
é charucteristios with reference to this muterial is unnecessary,
?. Curves showing the reduetion of ash which is possible
% _under varylng conditions of vashing the dilferent sizes are
‘
;

presented in Figures I, LI and (I[i, All of the data ugsed
In the construction of the curves are bpregented in the

following tubles:
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Table

Table
Tuble

Table
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Tubla
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iX -
X -
X1 -
L -~
LIIL -
LIV -
y4's -
VLI =~
XVIL -~

LA EO e St

e 12,
~--¢:;% Jl

Float and oink dnbtae on 1) ineh Slack-~-aSH

Chemical analysis and ash fusibility on float
and simnk portiong of 1ir inch Slack,

Float and Sink data on 13 to 4 in, Iwap--ASH

Fioat and Sink data on 44 inch Crushed
Luamp---aSH

Chemical snulyses of Raw Coal, Clean Coal, and
kefuse, Ly inch Slack, ‘ashed at 1,60 Specifle
Gravity,

Chewmical ..nulyses of Ruw Coxl, Clean Coul and
Refuse, L& to 4 ineh Iammp Yoal, Jashed at 1,60
specilic Gravity,

Shemical anelyscs of Buw Cownl, Cleun “oul und
meLIe okl bach Orughed Donp, feahed at 1,60
dpeedilie Gravity.

sereen Sizoe and Chenslewl Lnalyses of sizes
from i Lfueh Slack. '

Mloat and 3ink Mata on Various Sereencd Sizes
Using a Seleated Geavity of 1,60,

-~

~/
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}Illium_cruoibles alb 250°%, has been adopted ag a standard,

B YARDA Laboratory Tuoh on Goals for ~reilioting the Physleal
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1. Swell in: index Test | l

I ovder tn_ﬁredich'tho physical properties of
by-prodnet coke madc fron Sy glven coal, a ;uboratory
test hés beon develaped 2t the Fael Husénreh Levoratories,
This has heen OUtilued wrsd pnollsherd by the ilines Branch.i/
The test congists of deteralvivg the colatila natter and
the percentage of swellin of the coke bubton at a_temﬁer—
ature of BOO“C. Mroir these duba the "suellin: index': 1is

calculebed, end by the aid of a colke  elasclileation chart

the coul is locubed tn a porbicula.: cvoup,  The various

grbups ar? arbityiviiy delimited acaording Lo the physicul

bropertios of the ol e drom the soals in these groups.-
e resulls abbalaed by means of this test for the

iddlesbora dgo, = By ol wre shown in fPable AVIIL,

2, Caking Index Test

L]
It hag been shown thed these coals which are recog-

nized ug fulling ﬁithin.tho bet cokempro&ucing class are
capablé of withstending a higher sdinivturs of inert.
naterial and will yield o nnrhcnizeﬁ roalduc ol definite
crushing'strength than are Lhe mors inferior coals, The
Phenonmenon has bheor thoror iy studiag and the methods have
beer develapoed for tac dotermination of the ‘eaking index';
While these fests cre of nrovtaln vilne fapr the purpose of,

ansessing a wide TaMe ol enwls in theip apvlication toc the

production of by-pradnngt enke, a knowledse of the 'eaking
value' is Important whon 14 is dezired to mix inert'carbon- 7ﬂ
aceous matorial OF ron-caklng conly, yith coking coals,
"The methag deveiéped by Gray and as modified at the
Fuel Research Laboratorios in'which st-graume mixbtures of

coal und sund in Varyinge propurticns agve Galbonized in

Propertics of the Resultunt By-rroduet Coke", by R.A, Strong,
E.J."Burrough el ¥, Swarteman - Hinesg franch. pudbliceation
Lo.737-2,

T, e e TR ER————. . EES S S e e i —
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The ratio of the mixture of sand and ¢oal, which on
carbonization will form & sufficieantly etrong button to
suppert a welrht of 500 gramaes, is designed as the J
Yeaking index', The higher the fcaking index! the greater
are the coking properties, The results of this test

! conducted on the Middieeboro o, 3 Seem coal are shown in

Table XVIII.

TABLE XVIII

FHYSICAL FROPERTIMNS OF BY-PRODUCT COKES
A INDICATKD BY A
"SYELLING IRDEXY T#EP

0 - 1% Inch Slack
Washed at 1,60 8Sp, Gr,

Volatile Metter at 600 ¢C, (D.B.) ... % 28, 1t
Swelling Index .......,. B _ negative
Seotion~-00ke Classification Chart ..... RIIX
Snecific Volatile Index ............. ces 123.6 .
* Bection-~Coal Classificeotion Chart ceias B - Subbi;uminoua
} Ash ver cent in coal (dry) wvurn...... b 17.6
REMARKS ... .. i, . This coal does not ooke.

Gray Caking Index




The method developed by Gray is uscd at the Fuel
Resercch Laboratorica for de¢termining the binding or
caking propertics of a conl. The tcaking index! determined
by this metbod and deseribed in Section V does not lend
1teelf to exact correlation with the reaction of 'a ocoal
to coking, but may, however, hsve a certain valus in
determining its sultahility for stoker use.. The test ig
peruay wee.not o too Vho nranectlon aL'th: il Reaearch .
Laboratories but, ac yei, no definite correlation has been
established, The rssult of this best on the Middlesboro
No. 3 Mine cosld indicatsd o coal that 1s almost non-coking,

the caking indox haing %,




VI

SUMMARY and DISCUSSIQN OF RESULTS

The“runwox-mine sanple of coal fxom the Middlesboro
No. 3 liine, No. 3 Seam, operated by the Middlesboro Collier-
ies Ltd. in the Ficola Valley area, Britlsh Columbia, was
.colleuted at thé mine by sampling from the mine cars at the 'E
tipple. In this way approximately 1,677 pounds of coal,
.represenxative of the oﬁtput of the seam at this mine at

the time of sampling during August L94L, wes collected and

shipped to the Fuel Research Laboratories fox the investlge

ation &8 to the physical and chemical properties,

Physical Propertics

The results of the soreening tests on the run~of-
mine ooal which were conductied el the Fuel Research Labor~
etories (as recelved) are shown in Table I, This table

contains the percentage of the various screened slzes on

the 'ass received! basis, On thils basis it will be noted 3
that 12,% of the coal was below 1/8 inch in size, 12,54 , g
was above !l inch in size, znd 20.5% was 2 to U inch in size, 1

the remaining %4, 1% Laing dimtributed between the other

sizes, The averaze slze of the run-of-mine coal 'as received!
'was 1.80 inch, yielding 59.6% of 1}" olack,
The bulk deneity and epparent specific gravity of
the various scresned sizes are given In Table I, The
resulte agree very well with other coals of eimilar renk
and ash contenis, the individual screen slzes above 1/8 inch
having-uniforﬁly lower bullk density thsn mixturee of these
sizes, _
The results of the friability test on the coal from ;
the Middlesboro No. 3 Hine are shown in Tablg IX. One
single size, prepared from the run-of-mine corl, was tested
according to the method deseribed in publiscation FNo, 762

of the Mines Branch. In aadition to the standard 2-drop




test, the table containe the resulis of & hwdrop teet on
the sample, This Intiter proocdure is preferred for mixed

slzes because of the cusghioning effect of the fines, but

wad included in this ocave to indicate the effect of more
prolonged handling, It is noteworthy that the siﬁe tested,
namely, 2 to 3 inch, was rather friable, the size stability
being 76.3% after two drops,

The grindebility indices for three sizes of mixed
coal prepared from the rup-pf-mine coal are given in Table IIT,
These indices are reporiad on the banis of the Hardgrove~
wachine method which has Leen described in Mines Branch pub-
Lication Wo, 737-1. A&Llthouph the finer sizes appear to be
comparatively more amenable to grinding than the_ooaréer
material, the zenulis e = whole indicate a coal that would

be rather difficult to grind in comparison, to the general

run of coal used for powdered tuel firing., This conforms

~with the roeulis obéained in most other low rank coals,
) . o
The reoults of the crushing test conducted on the

+8# ineh lumps are shown in Table IV. This test indicates
that, when the coke ontier was set al 1} inch, the coal was
‘ reduced in size to 31.€% of that of the uncrushed lumps,
that is, from an cverape particls slze.of 6.020 inches to.
an average particle sige of 1,902 inchee, This crushing
resulted in the production of 62,45 of 1 to 3 inch 'stove’
Soil (Bliin waZi A GDpreXindTely camunrohla 4o thn_stan-dard
Anthracite Institute size for. ‘stove’coal), 13.1% of 1/2

to 1 inch 'stoker! conl, and 13.5% of 3 to % inch 'egp’
coal. All theee commercial sizes were produced with a

resultant formation of 11.0% of O to 1/2 inch slack,

o piey

The proximate and ultimate analyses of the various

ocreen sizes are shown la Tables V and VI respactively.
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It will be noted, referring to Table V, that ﬁha'va?ioua
gizes are uniformly high in ash, with the fines passing a
1/8 inch screen, indicating a slight incrcase in ash con-
‘tent with a decrease in size, The coal lumps retained on
a 4g mesh screen are wore or less uniform, varying in ash
from 21.3% to 24.5%,_whéreaa the dust (0-U8 mesh) has an
ash COnfént of 29.8%. The compesites wary in ash content
according o the properties of the sizes included, the rune
of-mine yielding 23.2% ash, the +14 inch lump 22,0% ash,
and the 0 to 1-5_- inch slack 23.5% ash., The sulphur content
of this coal is very low and uniform for all the sizes |
examined,_and_henqe will oceur mainly in the orpganic form.
Visual examination of the coal indicated that there was no
or very little pyrifa present, The moisture content for
ail *he aieen. was unilform on the 'as received! bacis, with
an average of 5 Yo for the mine-1um coal,

- The volatile matter of the coal is high in quantity
and based on the Spacific Volatile Indexif method of elaaau
ification this coal has an index of approximately 1hl

which places it in the subbituminous class of coals, Accord-
ing to the A.S,T.M, classlfication Designation D 388-38T,
where rank 18 based on the Ffixed g&rbon &nd calorific value
caleculated to the wineral-matter-free basis, this coal is
classed as & high volatile B bituminous coal.

Table VI gives the ultimate analyses of the mine-run
composite, The coal is'a medium cnxbon and high ozygen
material.

Table VII show the results of the ash fusion

determinations for vdr*wu glzes of the coal, whereas

1/ ¥Classifioation oF Coal Using Speoific Volatile Index
by R.A, Strong, E.J. Burrough and I, Swartzman - Mines
Branch publication ﬁo 752-2, - -




Table VIIT given the chenioal anal?sis ot the ash of a
mine=-run composite of sizes, It will be noted that the
softening temperature of the athes for tne vérious sizes
is unitormly hisgh ranging fxrom 2630 ofF, to 2850+ OF;‘
The fusibility ol the aeh doss not vary with the 88N con=-
Tent of tne coal. IBxamination 0f the rloat-aae-3ink damg
indicates'ﬁhat the mineral matter of the very high ash
material is of such a nature ip the O - LA* slack sizes
as to have a relatively high softening temperature, which
when mixed with %the lower ash fractions seems to have very
little or no effect in lowering the ash fusion températurea.
However, in the cases of the lumps retained on a 1} inch
screen the high ash fractions have a low sofiening temp-
erature shich appears T¢ affect the softening temperature

&8 o whole hy lowering it,

Laberatory Weshing Tesis.

The washing tests on the coal from the Middlesboro
Yo, 3 Mine, Ho. 3 Sesm, were conducted in the standard
manner on samples of I} inch slack, 1% to ¥ inch lump, and

crushed +4 inch lump, prepared from the run-of-mine coal;

The results are glven in o serles of tables and curves

chown in Sacbion IV, Refarring to Tables IX and X, 1t will
be roted that the 1% iuch slack bas a medium to high

1 nherent ash contant of 5,7%, us indicated by the fraotion
floating at a specific gravity of 1.30. Al this gravity
17.2% of the coal is recovered. Washing this coal at a
specific gravity of 1,60, which according to the +.10
gpecific gravity distribution curve represents simple wet
washing, would rasult in the production of approximately
87.4% ¢lean coal having 17.5% ash; these data are shown in
Table XITI. The washing data for the 1% to % inch lump

and brushed +I} ineh lump.ara ahown in Tables XI and XIi




reSpective]y. The rosulis of the tests on these sizes are i'
somewhat similer to that obbtainad with the 1% inch slack

The inhsrent ath 18 high in amennt, the 13 to 4 inoh lump
chowing 8 1p fril sn.O 9% of the coallfeooverad aﬁ a'sﬁeo—
ifie grmv ty ci 1,30, whnreas the 4& inch ‘crushed 1ump |
1ndicatcd 8, s auh in 1.5% of the coal Tlonting at the ‘same :
gravity. nhshiqw the 1k to 4 inch Tump at- a ﬂelected |
gravity.cf 1.50 wsuld result 1n the recovery of about 92 S%
olean coal conitnining 16.5% ash (seo Table XIV).-Whilﬁ ‘wash- -
ing the ocrushesd +'% inch lwip 1n a similar'manhér w§u1d yield
about 91.8% clann conrl conteining about 1?.9% ash

(seg Table XV). i1t is thas conoladael ttat the aample-of
No.3 aeam_codl, a obtained at the Middlesboro mine, is not
very amcnable fo cizanlng by sither wee or dry pfodeeaes.

It should be unctel that orushing the +8 dinch lump did_ﬁot
materially ald in inproving the washimg oharécteristics-of

this s8ize,

Boking Properhiss

The phennieanon of coking, whereby » ooal bgoomes

plastio and thon funes to & solid wass, is considered to be

‘& combinatlon of two renotiong, one resulting in the ewell-

ing of the plastic msss, and the other belng responsible
for the ultiwatz binding or 'eaking!. Various methods have
heen'introduncd Tor. the detarmination of these two propertiss

with_ﬁ view to predieting the reactlon of a coal in by~

product ovens, & mebhod developed at the Fuel Redsgarch ) ??

Labb* atories for determiulng the swelling pronextieé haé'been
prnsented in deteil dn kilves Branch publicacion ho 73?-

The ¢aloulated velue ‘8%8311? indnx’ is a ¢cmparative meaa—,
ure of the swelling proparties and the hipner the index the

sreater the pwelling. " This index is uaed in- combination

- with a specific ovke olassification chart io tu,ate ‘the coalk

" in a group, the physioal properties of the coke made-frum
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~ooals iﬁlling in this group being known, - The resﬁlta of thié

. test, as apnliﬁd o the wakhed 1% jrioh slack coal from the

, A R e P _
Middiesboro Ho. % miue, fudivated that the coal wes none-
coking, in so far us uss in staudsrd by-product ovens
ie oconcerned.
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