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MEMORANDUM ESSO RESOURCES CANADA LIMITED
RESEARCH DEPARTMENT

RECE&ED
0CT 231984 o 10 1o
EMC-COAL File: 2647
RESOURCES GROUP
TO: 0. Cs Do Parker
A+ R. Peach .
FROM: J« Allan
RE: Defining Regional Trends in Coal Quaiity

Summary

Correlation of volatite matterms )
reflectance shows that regional tegh % Py !c'a-n"'be detined in a
prospect area. Def|n|+ion oﬁﬁsnth fr%pd'ucan be useétul for rapid predliction
of guaility as exploraf:ongwork prbgresseﬁ? nd fof identifying sampies which
give unusual analytical rEsu]fsk fdf-whﬁje¢er reason.

=

This report deals‘w?tﬁ:high'rank coals from tThe Sweeny prospect as an
examplie, but the concept should be vaiid in other areas and for other ranks of
coal. In the Aiberta plains for exampie, it appears that caleorific value aﬁd'
reflectance show a consistent relationship and can-be used jointiy as regional
trend indicators. This approach is'parficufarly useful where reliance has to
be placed on oufcrop samples in reconnalssance work.

Introduction

¥ ¥

| have analyzed thirty coal samples for volatile matter and heating
value, in addition to the reflectance analyses which were reqguested (Table t).
The purpose of this memo is to report this quality informatien and to
demonstrate the value of cross-correlating analyticel and reflectance data:

aj to establish regional trends in specific prospects, and
e) to identify those sampies withlin a collection which give spurious
coal quality results.

YThis epproach is particutarly applicabie when ocutcrop samples are used for
preospect assessment.

yolatile Matter and Refiectance

Flgure 1 shows volatile matter (d.a.f.) plo¥ted against the mean
maximum reflectance of vitrinite. The regicnal trend band has been .drawn in
+o0 enciose those samples which were identififed under The micrdscope as being
"of acceptable quality, i.e. non to marginally weathered, and free of ..
stgnificant carbonate minerafs. High ash samples (> 25 wt. %), as determined



by proximate analysis, have been indicated by a discrete identifying symbol as
this is another factor which infiuences volatile matter.

The frend gives an immediate and ciear view of the coal quallity
within the prospect area free of the influences of spurious samples, and
demonstrates that a rational relationship exists between V.M. ang Rmax’
would be anticipated. If exploraticon and sampliing was on-going, the trend
could be used predictively through measurement of Rmax’ for rapid quality
assessment.

as

A second point is that fthe quaiity of the spurious sampies {(in this
case, spurious data are due mostiy to weathering effects) can be estimated by
re=-pliotting the data points, Rmax being constant, within the regional trend
Zone., in the present suite, only two samples were found where Rm itseif may

ax
be affected by weathering alteration.

Calorific Yalue and Refiectance

Figure 2 shows *he relationship between cajorific value and mean
maximum reflectance. Once again, a3 regional *trend is apparent, enclesing meost
of the sampies verified by microscopys In this case, conly small differences
exist in heating value in high rank coals, so the principal value of these
data ties in estimating the true heating value of clean coal for the samples
which are either weathered or contain excessive mineral matter.

Caiorific Value and Yolatite dMatter

figure 3 shows a crosspiot of heating value and volatile matter, both
on d.a.f. basis. The data here fal! into fTwo distinct fields, with weathering
as the main fac¢tor in differentiating the two groups. However, as both C.V.
and ¥Y.M. are in error for the alftered samples, estimation of either property
to an unaltered basis is not possible with the same resolution as can be

achieved by using refiectance as an independent control,.

Rank Assessment of Sweeny Coais

Using the A.S5.T.M., ciassification, the regiona! trend of volatile
matter shows that coal rank ranges from low-volatile bituminous to semi-
anthracite. This conflicts quite strongly with the reflectance rank {(semi-
anthracite to anthracife) using reflectance correiations establiished for
European coals. For comparison, ! have shown on figure | a Eurcpean referencse
curve of Y.M. against Rmax’ and the divergence of Sweeny coals is very
clear. Unfortunatejy, the reason isn't readily apparent. Possible
explanations are geological - rapid burlal under high geothermal gradients for
Sweeny coals, or high maximum refiectances induced by shearing stresses. {
intend to do more work on this, time permitting. i do not think this
di fference negates the idea of using reflectance for either defining regional
quaiity Trends or rank mapping because of *the internal consistency, but for

utillzatlion potential | would suggest using the regional trend volatile
matters for ranking these coals until an explanation is forthcoming.
JA/mpa
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R2%37/
Rz254./

DK80

Jott U
J520

J545

J553 CHAN
J5863

J578 CHAN

Tg40i6
T84021
TB84114
T841i16 A
Tg84116 B

TBE4005 i

384002 AEB
Bg4020
BB84059
8840768

ir84008

T84003
TE4004
TE4008
T84033
T84094
T84097 !
TB4103

R175% CHAN
R177

K002 CHAN

TABLE

SWEENY PROSPECT ANALYTICAL DATA
B, G yoL ¢ ASH % BTU/LE  VOL % BTU/LE pngx
AS RECEIVED DAF
0.69 13.08 T.77 13625 4. 14884 2.73
3.54 8.98 8.04 12894 1e.2 145853 1,49
1.60 15.38 5.27 12661 17.C 14047 3.28
2.10 19,24 TC.70 12010 2241 13773 2.62
8.45 i7.82 12.8 10830 22.6 13754 2.36
5.593 1i.34 39.16 7439 20.5 134350 2.63
.33 10.41 26.17 10718 14.4 147831 Z-88
2.95 12.71 6.04 13842 1d.0 15209 2.59
3.63 9.54 1664 117492 12.0 F47490 3.56
2.39 i3.54 11.49 13233 15.7 19366 2.07
4.22 127 14.8¢ 12275 132.7 15158 .27
1.72 i1.57 T.44 138010 1241 19535 2.21
2.9 13.290 2.84 13655 i5.1 15654 2.19
1.5 12,29 19.73 12056 is.6 15315 1.96
4.88 19.20 22.M1 7334 I0.B T1E31 3.63
C.42 12.04 16 . 124712 Té.5 | EEAN £+45
Tl 12.58 ! 12483 14.3 15297 2.09
2.06 12.C2 ideh 12326 14.5 148417 .49
3.867 15.88 S2.47 7019 0.2 i3029 2422
t.32 §.28 11.08 2400 30.0 3696 2.4
3.40 10.8) 13.75% 13329 12.4 155726 2.22
2.8 10.98 23.53 11049 id.8 14853 2.34
0.28 12.80 10.47 13599 1443 15237 2.58
5.88 12.40 21.51 12329 171 16979 3.19
7.8 16.06 10.26 11396 19.5 13303 .75
.39 19.49 7.62 10804 2441 13340 2.58
7469 16.97 7.07 12024 19.9 141086 2.99
3.88 14.67 i3.17 11473 i7.7 12831 3.753
2.69 11.2% 5.43 12947 12.7 14567 3.867
3.52 13.99 16.682 11088 17.0 13895 3.68



ESSO RESOURCES CANADA LIMITED

MEMORANDUM
RESEARCH DEPARTMENT

84 10 18 (_C'_.;}KP

RECEIVED File: 2647

0CT 231984 IO
Letter No: 45191 EMC-CDAL i:; \e.S
RESOURTES SROUP
T10: A, R, Peach
FROM: J. Allan
RE: Sweeny Prospect - Reflectance Analysis

The reflectance data which you requested are attached. The quoted
values of reflectance refer to mean maximum reflectance, and S is the standard
error of the mean. A rank estimate is indicated based on reflectance, with a
value of 2.5% taken as the boundary between semi-anthracite and anthracite.
Two samples are flagged with an asterisk (*)} - the reflectance values of these
may be depressed because of severe weathering.

I have added comments, as applicable, on the microscopic fabrics or
characteristics. When interpreting volatile matter data, samples indicated as
weathered or shaley, or calcareous may have enhanced volatiles, The pyritic
notation indicates syngenetic framboidal pyrite, which ususally implies
brackish influences at depositien,

[ received two samples marked T84116, and T84115 was missing, I
labelled the pair A and B, If you have ash data on 784115 and 784116, the
Tower ash sample {estimated 10%) is my sample T84116R.

I do not think there will be any point in doing maceral analysis. At
such high ranks, the optical characteristics of individual macerals are often
very similar and the coals appear rather homogeneous. Original sedimentary
detatls are too strongly overwhelmed by the effects of the strong
coalification.

The reflectance data cluster into two main groups: 21 samples fal)
in the range 1.9-2.9%, straddling the semi-anthracite - anthracite boundary.
The second group of 8 samples are higher rank - in the range of 3.2 - 3.7%.
One remaining sampie (R254) is very high rank, and is the only one in the set
tc show such severe coalification.

Please supply me with a charge number for this work,

JA/mpa



MEAN MAXIMUM REFLECTANCE ANALYSIS

I.0. "R wax S.D REFLECTANCE RANK  COMMENTS

R253 2.73 0.02 Anthracite

R254 4,49 0.06 Anthracite

DK&Q 3.28 0.03 Anthracite

JD11 2.62 0.02 Anthracite ~.u)Strongly weathered

J520 2.36 G6.01 Semi-anthracite <., uStrongly weathered

JS45 2.63 0.02 Anthracite Shaley

JS53 2.88 0.015 Anthracite 110 Fractured, mildly weathered Ve

JS63 2.5% 0.015 Anthracite sy Mildly weathered

JS78 3.56 0.025 Anthracite

784016 2.07 0.01 Semi-anthracite Fractured, folided,
brecciated pyritic, minor
calcite.

784021 2.37 0.02 Semi-anthracite Fractured, folded, pyritic

T84114 2.21 0.01 Semi-anthracite Minor pyrite

T84116A 2.19 0.02 Semi-anthracite s~ Fractured, folded, pyritic,
mildly weathered, minor
calcite,

T841168 1.96 0.02 Semi-anthracite Fractured, pyritic

*TB84005 3.63 0.04 Anthracite ;:Strongly weathered

BaAON2 2.45 0.02 Semi-anthracite

384020 2.09 0.01 Semi-anthracite

B84059 3.49 0.025  Anthracite Fractured, abundant calcite

BR4076 2.22 0.02 Semi-anthracite Shaley, pyritic, weathered

1PB4008 2.41 0.035 Semi-anthracite Carbonaceous shale

T84003 2.22 0.01 Semi-anthracite Fractured, pyritic

TR4004 2.34 0.01 Semi-anthracite Shaley

T84008 2.58 3.02 Anthracite Common calcite

T84033 3.19 0.025 Anthracite Fractured, siightly
weathered

T84094 2.75 $.015 Anthracite Moderately weathered

T84087 2.58 0.025 Anthracite Strongly weathered

*T84103 2.59 (.02 Anthracite Strongly weathered

R175 - 3.73 0.03 Anthracite Weathered

R177 3.67 0.03 Anthracite

KQ02 3.68 0.05 Anthracite Weathered



MEMORANDUM

DATE: 1984 05 21

TG: File

FROM: A.R. Peach

SUBJECT: Coal Rank on Sweeny

Twenty-three coal and non-coal samples were submitted to Loring Laboratories
for cocal quality analyses. These samples were crushed to pass 1% mm and then
tested for proximate analyses, calorific value, sulphur and specific gravity.
F.S.I. and Equilibrium Moisture % was conducted on 4 samples while H.G.I. was
performed on 5 samples. The results are shown in the attached sheets from
Loring.

To establish the rank according te A.S.T.M. standards, the data was
manipulated using the Parr Formula and the Approximation Formula far O0.M.M.F.
Fixed Cargbon as shawn belaow:

Parr Formula:

D.M.M.F. Fixed Carbon = ((FC-0.155)/[100-{(M+1.08A+C.555}]1) x 100

ARpproximation Formula:
D.M.M.F. Fixed Carbon

(FC/[100-(M+1.1A+0.15)]) x 100

where:
Mmn = Mineral Matter
F.C. = Fixed Carbon %
S = Sulphur %
M = Equilibrium Moisture %
A = Ash %

with all quantities based on the equilibrium moisture. The Volatile Matter on
this basis is the complement of the Fixed Carbon. Using the samples for which
I have obtained Eguilibrium Moisture %, the Fixed Carbon and Volatile Matter
{D.M.M.F.) were calculated and the rank determimed and are listed in Table 1.

To further qualify the rank within the property, 30 samples have been sent to
Jim Allan in Research for reflectance studies. These samples are randomly
taken from both the fluvial and paralic coal zones and differences or
similarities noted as part of a statistical study toc be completed during the
reporting stage. The results will be available mid-October.

e 2 M /LW

Encls.



COAL RANK - SWEENY

SAMPLE FIXED CARBCN (DMMF) VOLATILE MATTER (DMMF) COAL RANK
#. Parr Fm. Approximate Fm. Parr Fm. Approximate Fm.

T84009 92.6 92.6 7.4 7.4 Anthracite

(Coal)

KG02 86.5 86.8 i3.5 13.2 Semi

{Coal) Anthracite

R175 91.0 91.1 9.0 8.9 Semi

(Coal) Anthracite

R176 51.1 51.139 8.9 8.81 Semi

(Coal) Anthracite




File No, 26781 . .. ..
Date ... September 11, 198/

. Calgary,Alberta 7127 OH6
Attn: A.R. Peach

Samples Coal

P.C.# 02-100810

yite
aatirag,

]

o
& ASSAY %
LORING LABORATORIES LTD.
Page # 5
H.G.I EQUILIBRIUM
SAMPLE No. (Air Dried) MOISTURE
oal Analysis"
" T 84009 Coal 57 2.0
T 84008 Coal 69 -
K 002 Coal 43 7.0
_ R 175 Coal 40 6.2
i R 176 Coal 40 5.9

3 Thereby ertify THat tHe asove RESULTS ARE THOSE
pin .y -
ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . ..,

Rejects Retained one manth,

Sulps Retazined one manth
sroess specific arrangements
mage in advange,

Aecavar
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ESSC RESOURCES CANADA LIMITED LOR[NG LABO[\ATOR{ES LTD FILE NOQ.; 25282
P.O.# 100144
Attp: (. Ockert CERTIFICATE of COAL TESTING DATE:_September 8, 1583
[ o, REC'D o4 % %
SAMPLE % RECOVERY %
SAMPLE NO. IDENTIFIGATION % % vGL
TYPE SINK | FLOAT HO | H,0 | MATTER
R-253 Air Dryed - 3.4 ] 9.8s
_ Dry Basis - - 1¢.21
i
) Air Dryed - 5.70 6.91
Dry Basis - - 7.33
-8G / Alr Dryed - 6.68 3.55
Dry Basis - - 10.23
BeRR Gi e _




ittt

£S5 RECUICES CANADA | (41TED.

LORING

EABORKATORIES |

L} p.ouf D2-100810

Py NG

?E)J_Si
Septambe 1/84

_ mtnz AR Peach CERTIFICATE of COAL TES.ING  page § 4 paig "I R
. e e et R e
. e e e e T e T e e % o % ]
SAMPLE % RECOVERY A o e % BTU
MPLE NO. IDENTIFICATION I B % % NS FIXED \PECIFLC GRAVI'
SAMPLE NO TYPE SINK | FLOAT HO | MO [marTer] ASH fcarsON| 8 /LB. | F.gy [SFECIFIC CRAVITY

R 175 Floor As Received| 8.6l - 7.85 [71.61 | 11.93 | .19 1174
Alr DPried - 2.35 8.3% | 76.52 f12.74 ; .20 1254 2.14

Dry Basis - - B.59 } 78.36 | 13.05 | .20 1284

R 175 Coal As Received | 8.20 - 8.21 9.34 | 74.25 | .41 11861
Alr Dried - 2.97 8.68 9.87 | 78.48 | .43 12642 0 1. 41

Dry Basis - - .95 [10.17 | BO.B8 | .44 13029

R 175 Roof As Received | 7.3% - 4.98 | 84.86 2.77 .06 41%
Alr Dried - 1.69 5.29 }90.08 2.%4 | .06 445 2.48

Dry Basis - - 5.38 [91.83 2,899 .06 453

‘R 175 Chanmel As Received | 11.55 - 10.18 12.94 65.33 it 15663
Air Dried - 3.97 [ 11.05 |14.05 |70.%3 | .3% 11577 -

"Dry Basis - - - 11.51 |14.63 ] 73.86 | .41 12056

-

R Floor As Received | 3.45 - 4.35 | 89.27 2.93 04 331
Air Dried - 1.19 4.45 191.36 3.00 | .04 441 2.47

Dry Basis - - £.50 192.46 3.04 [ .04 546

w Coal 43 Received 7.68 - 8.20 9.01 75.11 .41 12186
Air Dried - 3.03 8.61 9.46 {78.90 | .43 12800 0 i.41

.yf Pry Basis - - 8.88 9.76 [Bl.36 |.44 13200

; . ,
| o "
Py M, .o b boretes . +.
R fai 3
¥
R TN SR . %—
vy Y ) 15,/ af b, ‘e . ; T
A 37 10 '» Ly . P I I




| ESSC RESQUKCES CANADA LIMITED

o Artn: ALR

Peach

LORING

LABORATORIES
CERTIFICATE of COAL TES.ING

[ {10 P.0.8 02 -10u8i0

Z
oo L 2078 —_—

DATC: September _L/84

———y

e — - A ‘ RECDf | % %

SAMPLE % RECOVERY A BTU

E NG IDENTIFICATION — % % VCL R Te
SAMPLE NO 1YPE 10 | Ho | MArTER| AsH s /1B SPECIFIC CRAVITY

& 84002 A Coal As Received| 3.88 - 7.92 | 18.80 .45 11716
7 Air Dried - 1.34 8.13 119.30 <46 12026 1.49

- ComBred Dry Basis - - 8.24 119.56 47 12189

For
¢ .

B B4A002 ° Coal As Received | 3.62 - B.03 | 12.82 .59 12750
Air Dried - 1.34 8,22 |13.12 .60 13043 1.43

Dry Basis - - §.33 }113.30 .61 13271

B B4DO2 Parting As Received{ 3.52 - 4.61 190,32 .01 205
Air Dried - 1.53 4.70 [92.18 .01 209 2.45

Dry Basis - - £.77 93.51 .0l 212

B 84005 a A Coal As Received | 12.34 - 12.37 j27.20 .30 B28C
Air Dried - 4.70 | 13.45 [29.57 .33 5002 1.62

Dry Basis - - 14.11 [31.03 .3 9446

B 84005 a B Coaly Shale As Received j11.81 - 10.66 |37.13 .26 6724
Air Dried - 2.69 J11.76 |[40.97 .29 1419 1.69

Dry Basis - - 12.09 }42.10 .30 1624

B 84005 a c Coaly Shale As Received |16.12 - 13.15 [15.49 .36 9541
Alr Dried - 4,89 [l4.91 117.56 W41 10818 1.46

Dry Basis - - 15.68 |18.46 .43 11374




PORING LABOKATUKIED

550 RESOURCHS CANADA LIEITED LiL/v.0.8 ez-100810 pigowe - 264840
Attn: AR Peach CERTIFICATE of COAL TEL ING puge # 2 DAL Septe  r 11784
#11 — — —-- T — — e -
: RECD % % % |
SAMPLE % RECOVERY -‘ ar, BTU
ENTIFICATION [y T % % vCL FIXED ) SPECIFIC GRAVITY
. SAMPLE NO. IDENTIFICATION TYPE sk T Froat o o Laanta] asn |camson| s s Fs)
K 002 Floor 43 Received} 11.13 - 9.1% 53.37 26.31 .27 4178
Alr Dried - 2.53 1G.08 | 58.53 28.86 .30 4582 1. G4
Pry Basis - - 19,34 60, 05 29.61 .31 4701
K 002 Coal As Received 9,60 - 11.70 9.52 $9.18 A7 11461
Air Dried - ta3.3a 2.5 L1017 | 73.94 | .50 12250 0 1.42
Dry Basis - - 12.95 10.53 16.52 .52 12679
X 002 Charmel As Received | 8.85 - B.0O4 | 34.70 | 48.41 .27 7601
Air Dried - 3.29 B.53 | 36.82 51.3é& .28 8065 -
Dry Basis - - 8.82 | 38.07 | 53.11 | .30 8339
K 001 Coal As Received | 10.87 - 7.83 8.81 72.49 L4b 11681
Alr Dried - 3.45 8.48 9.54 78.53 .50 12653 1.41
Dry Basis - - 8.78 g.88 81.34 .52 13105
B 84002 Roof As Received 4.74 - 4,88 ]80.8% .45 .67 1387
Air Dried - 1.56 5.04 83.5% g.81 .07 1433 2.30
Dry Basis - - 5.12 84.41 9.97 .07 1456
B 84002 Floor As Received [ 10,03 - 3.22 BS.34 1.4t 04 133
Alr Dried - 1.15 3.54 9376 1.55 04 146 2.49
Dry Basis - - 3.58 94.85 1.57 .0D4 148
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ESSO RESOURCHS Galaba- — —- - LORING LABORATOKRIES LEL p.o.0 02100800 peno . SMElw
Atfun: AR Peach . _ CERTIFICATE of COAL TEL..ING Page # ! DATE: Scprowbe. 11/84_ _
T T - N %eecovERY | REC'D % | % | % | o i ‘“ T
SAMPLE NO IDENTIFICATION SAMPLE L % % Ve FIXED BIu SPECIFIC GRAVITY
' TYPE SINK | FLOAT H.0 | H.0 |MATTER| ASH |CARBON] S B {fFsi
T 84009 Coal As Received!| 2,84 - 7.50| 9.27 | 80.49 } .59 13570
Air Dried - 1.1%6 7.530 9.43 {81.88 | .50 13805 0 1.41
Dry Basis - - 7.62 ) 9.54 | 82.84 | .6l 13967
B 84144 Coal As Received | 9.35 | - 5.86 | 31.90 [51.89 | .18 7206
Air Dried - 6.42 7.08 |32.93 [53.57 {.19 7439 1.54
Dry Basis - - 7.57135.1% { 57.24 .20 71949
T 84008 Coal As Received | 7.32 - 9.07 | 10.05 | 73.56 &7 12713
: Air Dried - .71 9.72 |10.77 l78.80 | .50 13620 1.41
Dry Basis - - 9.7 110.85 }79.36 |.s0 13717
T 84008 Roof As Received | 1.71 - 8.52 [89.62 0.15 .37 211
Air Dried - .81 8.60 |90.44 0.15 |.37 213 2.49
Dry Basis - - 8.67 |91.18 | 0.15 [.37 215 :
T 84008 Floox As Recefved | 5.01 - 7.44 [85.23 | 2.32 .09 373 fl
Air Dried - 1.56 7.71 188.33 2.40 1.09 387 2.43
Dry Basis - - 7.83 [89.73 | 2.44 .09 193
K 002 Roof As Received § 4.26 | - 5.72 {88.47 1.55 | .04 349 |
Air Dried - 1.23 5.90 j91.27 1.60 | .04 360 2. 46 ¢
Dry Basis - - 5.97 192.41 1.62 |.04 364




KEYPUNCH REQUISITION

NAME: D). M OLAND pac.#: HWC 0791

Czriesd q+ 1Y%

PHONE ##: 1295 L FOUR PHASE CONTROL
room # 58 ET PROG. #: . — e 0B NAME I\%@U] BATCH N i} 2 |
: DA(E KECEVED
SPECIAL INSTRUCTIONS:
extenco sy __~ 00 1)
R [
— — vimrien sy _ S
R DAYE TRANSMHTIED
' DATEOQUTPUTREQUIRED: . . .
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