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An Investigation of the Caking and Coking Characteristics
of a Coal Sample from Seam No. 2, North Hill, Sage Creek
Submitted by
Techman Ltd.

Project No. 03-5-1/27-5
Job No. 3308R

by

J.G. Jorgensen*, T.A. Lloyd* and A.B. Fung#¥*

INTRODUCTION

This investigation deals with the coking propensity of a washed
coal sample identified as Seam No. 2, North Hill, Sage Creek in Southeastern
British Columbia. The bulk coal sample was taken from the property of Sage
Creek Coal Ltd., a subsidiary of Rio Algom Limited.

The project was initiated by V.S. Pobran, P.Eng., Coal Division,
Techman Ltd., in a letter dated September 19, 1980, a copy of which appears
in Appendix 1.

The cleaned coal sample received from Birtley Engineering, Calgary,
was crushed, blended and carbonized in the 12-inch width Koppers Movable-Wall
Coke Oven located at the Western Research Laboratory near Edmonton. Represen-
tative samples were taken for chemical, physical, thermal rheological, and
petrographical analyses which were carried out at the Energy Research Labora-
tories located at the CANMET Bells Corners Complex near Ottawa. The results

of the testing program are tabulated in Tables 1 to 6.

*Heads, Coal Petrography Section, and Coal Treatment Section, respectively,
Coal Resource and Processing Laboratory, **Carbonization Engineer, Western
Research Laboratory (Edmonton), Energy Research Laboratories, Canada Centre
for Mineral and Energy Technology (CANMET), Energy, Mines and Resources,
Ottawa, Canada.



TABLE 1 Chemical Analyses of Component Coals

Identification

Laboratory Number ......
Description ............

Classification

Rank ((ASTM) .. .c.consons
International System ...
Specific Volatile Index
Carbon (dmmfb) .........

Proximate Analysis (db)

S R e M S S
Volatile Matter ........
Fixed Carbon ; swsadeves

Gross Calorific Value (db)

vvvvvv

------

------

------

Btu per pound ..........
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Ash Analysis (db)
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TABLE 2 Physical Tests and Fusibility of Ash of Component Coals

Identification

Laboratory Number ...........
HESCREBETON 45 i oliisvmiy vioiobhs

Coal Pulverization

Sieve Analysis

Passing Retained On
i/4 in. g

1/4 in. 6 mesh A

€ mesh 12 mesh 4
12 mesh 20 mesh g
Z0lmesh - LART sirEmtel.k g
Totai Passing 6 mesh %

Grindability

Hardgrove Index ...............

Fusibility of Ash
Initial Deformation Temp. ..

Softening Temp. Spherical ...

Softening Temp. Hemispherical
Fluid Temp. ....ccvvvunnn...
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TABLE 3 Thermal Rheological Properties of Component Coals

Identification

Laboratory Number .............. 4709-80
Description ,...coovvinivnnnnnn. Sage Creek
Seam 2
North Hill

Linear Expansion

Bd. 52 1b/ft> at 2% moisture...% ~15.4
Gieseler Plasticity
e g T W SR TN WG e oE 436
FUSTon Templ ossomessieesnsisss OC 453
Max. FIuld Temp. ...esssdeaisas OC 466
Etnal PlutdiTems. osesseriesos OC 484
Solidification Temp. ......... oC 487
Melting Range ..........c0uue. C 48
Mo, FIUlaIty . iissidsssrses dd/m 16.4
KOTQUE Navirs e wt v s e daie o siver g.in. 40
Dilatation
Ti - Softening Temp. ...... gC 404
Tii - Max. Contraction Temp C 446
Tiii - Max. Dilatation Temp . C 472
Contraction .cc.vseesss % 30
Dilatation ............ % =%

Free Swelling Index
FEBRIR corincocnrom i Digsmton d’s 73




TABLE 4 Petrographic Analysis of Component Coals

Identification

Laboratory Number.....ceceeun b 4709-80
DBSE P IDE TN s 606008 00w mnios vanals Sage Creek
Seam 2
North Hill
Distribution of Vitrinite Types
T R ) SRR B e B e %
v"'? ---------------------------- %
UmBs s aieie beseninies »ibisis oo oine sinis %
V-g ---------------------- R % 1 '2
V=30 cscans vs oo niime sieie oy epeeas % 16.9
U=, sk o vk s onio's s oo 2as i % 32.7
V=0 1 N IS N % 7.6
W N tews 000 &8 NtV ek b o i %
VR A8 ot ailes wion s Sk i suiense %
VNS s o5 b o bion W e e SleNy e aLecn e %
S e o e e o T 1 %
(1) 7 et S B R N R o %
A o ST SN Ay %
Reactive Components
Total Vitrinite.eeeveeerononens % 58.4
Reactive Semi-fusinite (1/3)...% 9.3
BN vossom iisa nors /605 4 5/ 0'8 Pesihie % 0.3
s U 2w, g SR . L S % 68.0
Inert Components
Inert Semi-fusinite (2/3)...... % 18.7
T e L | e L S s % 2.3
PSRN s s sacisin s IS 2 AL SN % 6.3
Mineral Matter....eeeeeseesesss % 4.7
BRI s v o TEls SO % e G A % 32.0
Petrographic Indices
Mean Refliectance..cieescorvonons % 1.13
Balance INdeX...eeeveoeecoseosss 1.46
Strength INAeX. ... oo cnne oy 4.25
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TABLE 5 - Carbonization Data

Test Identification Number...........c.ounn
Data Ml TeSte et tansn alshes s sy sBan rners
Laboratory Number..........ciiviiverinnnnnn
ey e o RS I o R G R e S

CARBONIZATION DATA

Net Weight of Charge (wet)............ 1b
Motsture 1n Charge.. .oeosscsssonecononasn %
ASTM Bulk Density (wet)........... 1b/ft3
Oven Bulk Density (db)............ 1b/Ft3
CARBONIZATION RESULTS

Bross (Coking Time. . o . idee osiiilans hr:min
Maximum Wall Pressure............. 1b/in

Coke Yield ACEUAN ok cres s vnine wn sojeisryears b4
BEan Coke ISTZR: isaa s o einloss e ae et in
Apparent Specific Gravity...............

Screen Analysis of Coke
(cumuTative percentage retained on)
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Japanese Drum Test (JIS)
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TABLE 6

Analyses of Coke Oven Charges and Resultant Cokes

Identification
oot NI o5 ale. siotens e
Date Charged...crsssveaes
Description..ceccacaanme

Coke Oven Charge
Laboratory Number.........

Proximate Analysis (db)
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Fixed Carbon ssees csnes 7

Sulphut (db):ivvesnscsvssslo

Resultant Coke

Laboratory Number.........

Proximate Analysis (db)
ABHe o thrcientare oisis s s s ainsie s %
Volatile Matter..... S A
Fixed Carbon........... %
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Plot of the Potential Stability Factor from Petrographic Data for the

Sage Creek Coal Sample.

Figure 1.
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— REGRESSION RESULTS FROM CANMET DATA
ON WESTERN CANADIAN COALS.



10.
L

12.

13,

14.
155

- 11 -

BIBLIOGRAPHY

Eddinger, R. Tracy and Mitchell, Jehn, "Pilot-Scale Coke Overis -
Development and Operation; Proc. of Blast Furnace, Coke Oven and Raw
Materials Committee", AIME, 15, 148-163 (1956).

ASTHM Designation: L288-66, "Classification of Coals by Rank".
ASTM Desianation: D720-67, "Test for Free Swelling Index of Coal".

ASTH Designation: D2639-71, "Test of Plastic Properties of Coal by the
Constant-Torque Giecseler Plastoneter," (Constant torque plastometer used with a
torque of 40 gram-inch; start, 1 dd/m; fusion, 5 dd/m; final, | dd/m;
solidification, no mavement; range-temp., between start and final

temperatures).

Burrough, E.J., "Specific Volatile Index", Fuels Division Memorandum
97/58-CG, Fuels and Mining Practice Division, Mines Branch, Dept. of M.
and 1.5., Ottawa, Canada (1958).

ASTM Designation: D409- 77, "Grindability of Coal by the Hardyrove-
Machine Method".

ASTM "Proposed Method of Test for Measuring the Coking Pressures of
Coals by a Movable-Hall Slot Oven" (presently under consideration for
adoption as a slandard method of test by Sub-Conmittee XV of ASTM
Committee D-5),

ASTM Designation: D291-60, "Cubic Foot Weicht of Crushed Bituminous Coal"
Procedure A - Procedure for Uncompacted Cubic Foot Weight).

ASTM Designation: D293-69, "Test for Sieve Analysis of Coke",
ASTM Designation: D294-64, "Tumbler Test for Coke".

Japanese Drum Test for Coke, Designated as J.1.S. (Japanese Industrial
Standard) K 2151-1972, pp. 12-16).

Burreurh, E.J., Strong, R.A. and Swartzman, E., "Report of Investigation
on Lhe Method Now in Use at the Fuel Research Laboratories for
Determination of the Apparent Specific Gravity of Coke", R.I. C.S. 35,
Division of Fuel Testing, Department of Mines, Ottawa, August 24, 1934,

ASTM Designation: D2014- 71, "Expansion or Contraction of Coal by the
Sole-leated Oven".

German Industrial Specification Ho. DIN 51739/March 1951.

ASTH Designation: D-2797-72, "Preparing Coal Samples for Microscopical
Analysis by Reflected Light".



16,

T

18.

19.

= 12 =

ASTM Designation: D-2798-72, "Microscopical Determination of the
Reflectance of the Organic Components in a Polished Specimen of Coal”,

ASTH Desianation: D-2799-72, "Microscopica]l Determination of Volume
Percent of Physical Components of Coal".

Schapiro, N., Gray, R.J., "Petrographic Classification fApplicable to
Coals of all Ranks", Proc. 111, Min. Inst., 1960, €8, £3-97,

H. Hoffmann, and K, lHoehne, Brenstoff Chemie, 25, (1954), pp 202, 236,
269 and 298,



= e

APPENDTX 1

Letter dated September 19, 1980 from V.S. Pobran, P.Eng.,
Coal Division, Techman Ltd., Calgary, Alberta.
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Techman ENGINEERS AND ENVIRONMENTAL SCIENTISTS
ltd. September 19, 1980

Our File: TM 380-04

Dr. W. Ross Leader,

Manager, Western Research Laboratory,

Canada Centre for Mineral and ELnergy Technoloyy
P.0. Box 3294,

Sherwood Park, Alberta

T6A 2R6

fear Dr. Leader:

Techman Ltd. was recently engayed by Rio Alyom Ltd. of Toronte to under-
take a study into the feasibility of developing Lheir Sage Creek coal pro-
spect (in Southeastern British Columbia). We have acquired a number of
larye bulk coal samples and we are having this coal tested at Birtley Coal
and Minerals Testing of Calyary.

Although the main emphasis of our work 1s concerned with assessing tLhe
viability of producing various thermal coals, we are also determining the
marketability of a metallurgical coal seam on the property. In this
regard, we require the following Lestwork {Lu be done on one washed coal
sample):

1. A sole heated oven test;

2. A moveable wall oven test (including coke strength, and ASTM & JIS
stability);

F)

3. Petroyraphic analysis.

Would you please yive us an estimate for the cost of this work, an indi-
cation of when the tests could be done and the amount of coal required for
the tests. We would be prepared Lo provide you with a full set of Birtley
test results on the physical and chemical properties of the coal that we
will be testing.

Yours truly,
TLCHMAN LTD.

A7
- A Bt A
V.S, (Vern) Pobran, P.Eny.
Coal Division

CsCs 003

J.L. Jorgensen, CANMET, Uttawa !
HH.A. Pakrul, Sauye Creek Coal Ltd.
J.L. Moyle, Rio Algom Ltd.

P. Bedford, Rio Alaom Ltd.

1000, 840 /THAVENUE SW ® CALGANY, ALBEHTA MEMBER OF THE ASSOCIATION
POST OFFICE BOX 2840 @ 121 2M7 OF CONSNLTING ENGINEFRS
(403) 2676270 @ TELEX. UAB21696 OF CANAUA









