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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-Wal] 

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. 



,--Jdenti fi cati on 
! La bora tory Number ........... . 
1 Description .... . ............ . 

Classification 
Rank (ASTM) ................. . 
International System ........ . 
Specific Volatile Index ..... . 
Carbon ( dmmfb) ... . .......... % 

Proximate Analysis (db) 
Ash ......................... % 
Volatile Matter ............. % 
Fixed Carbon ................ % 

Gross Calorific Value (db) 
Btu per pound 

Ultimate Analysis (db) 
Carbon ...................... % 
Hydrogen .................... % 
Sul phur ..................... % 
Ni trogen .................... % 
Ash ................. . ....... % 
Oxygen (by difference) ...... % 

Ash Analysis (db) 
Si 02 ........................ % 
Al203 ....................... % 
Fe203 ....................... % 
Ti 02 ........................ % 
P205 ........................ % 
Cao ................•.......• % 
MgO ••••••••••••••.•••••••••• % 
S03 ......................... % 
Na20 ........................ % 
K20 .........•............ . .. % 

TABLE 1 Chemical Analtses of Component Coals 

4709-80 
Sage Creek 

Seam 2 
North Hill 

mvb 
432 
178 
88.8 

8.3 
25.6 
66.1 

13985 

80.6 
4.8 
0.52 
1. 2 
8.3 
4.6 

56.9 
30.0 
5.0 
2.0 
1. 4 
2.2 
0.6 
0.3 
0.1 
1.1 

N 



TABLE 2 Physical Tests and Fusibility of Ash of Component Coals 

Identification 

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

Coal Pulverization 

Sieve Analysis 
Passinq 

1 / 4 in. 
G mesh 

12 mesh 
20 mesh 

Totaï Passjng 

Gri ndabi 1 i ty 

Hardgrove Index 

Fusibility of Ash 

Retained On 
1/4 in. % 
6 mesh % 

12 mesh i 
20 mesh % 

% 

6 mesh % 

Initial Deformation Temp .... ~F 
Softening Temp. Spherical ... 

0
F 

Softening Temp. Hemispherical 
0

F 
Fluid Temp. . . . . . . . . . . . . . . . . F 

4709-80 
Sage Creek 

Seam 2 
North Hill 

7.2 
8.5 

13.8 
13.0 
57.5 

84.3 

96 

2330 
2700=f-
270o+ 
270o+ 

w 



TABLE 3 Thermal Rheological Properties of Component Coals 

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

Linear Expansion 
Bd. 52 lb/ft3 at 2% moisture ... % 

Gieseler Plasticity 
0 Start ........................ 
0

C 
Fus i on Te mp . . ................ 

0 
C 

Max. Fluid Temp .............. 
0
C 

Final Fluid Temp ............. C 
Solidification Temp .......... ~C 
Melting Range ................ C 
Max. Fluidity .............. dd/m 
Torque ..................... g.in. 

Dilatation 
Ti - Softeni ng Temp. . ..... ~C 
Tii - Max. Contraction Tem~ 

0
C 

Tiii - Max. Dilatation Tem~. C 
Contraction ........... % 
Dilatation ............ % 

Free Swelling Index 

F. S. I. . ................ ..... . 

4709-80 
Sage Creek 

Seam 2 
North Hill 

-15.4 

436 
453 
466 
484 
487 

48 
16.4 

40 

404 
446 
472 

30 
-4 

7½ 

1 .i:--



TABLE 4 Petrographic Analysis of Component Coals 

Identification 

Laboratory Number .............. . 
Des cri pti on .................... . 

Distribution of Vitrinite îi'..P_es 

V-6... . . . . . . . . . . . % 
V-7. . . . . . . . . . . % 
V-8 ..•..•. , •.... -•....••........ % 

4709-80 
Sage Creek 

Seam 2 
North Hill 

V-9 •.••.••••••.....•••••••....• % 1.2 
V-10 ........................... % 16.9 
V-11 ........................... % 32.7 
V-12 ........................... % 7.6 
V-13 .•. • ......•..•.....•.•..... % 
V- 14 ......•.••••.....••...•..•. % 
V-15 ............ ............... % 
V-16 ........................... % 
V-17 .... ....................... % 
V-18 .•.••....••..•••......••••. % 

Reactive Components 

Total Vitrinite ................ % 
Reactive Semi-fusinite (l/3) ... % 
Exinite ........................ % 

Total .......................... % 

Inert Components 

58.4 
9.3 
0.3 

68.0 

Inert Semi-fusinite (2/3) ...... % 18. 7 
Mi crinite ...................... % 2.3 
Fùsini te ....................... % 6.3 
Mineral Matter ................. % 4.7 

Total .......................... % 32.0 

Petrogrephic Indices 

Mean Ref1ectance ............... % 1.13 
Ba lance Inde x................... 1. 46 
~ t th • d 4 25 ::, reng 1n ex.................. · 
Stab ility Index................. 52.8 

V, 



Test Identification Number ............... . 
Data of Test ................ . ............ . 
Laboratory Number ....................•.... 
Description .............................. . 

CARB0NIZATI0N DATA 

Net Weight of Charge (wet) .. .......... lb 
Moisture in Charge ..................... % 
ASTM Bulk Density (wet) ........ . .. lb/ft3 
0ven Bulk Density (db) ......... . .. lb/ft3 

CARB0NIZATI0N RESULTS 

Gros~ Coking Time ................. hr:min 
Maximum Wall Pressure ............. lb/in2 
Coke Yield A~tual ...................... % 
Mean Coke size •....................... in 
Apparent Specifi c Gravity .............. . 

Screen Analysis of Coke 
(cumulative percentage retained on) 

3 inch sieve ........................... . 
2 inch sieve ........................... . 
l 1/2 inch sieve ....................... . 
l inch sieve . .......................... . 
3/4 inch sieve .......... . .............. . 
1/2 inch sieve ......................... . 

Percentage -1/2 inch (breeze) .......... . 

Tumbler Test {ASTM) 

Stabi li ty Factor ....................... . 
Hardness Factor ........................ . 

~ese Drum Test (JIS) 
(cumulative percentage retained on) 

50 mm sieve .......................... . . . 
25 rrrn sieve .............. . ............. . 
15 mm sieve ............................ . 

TABLE 5 - Carboni zati on Data 

447-80 
Oct. 28/80 

Sage Creek 
Seam No. 2 
North Hill 

403.5 
3.0 

49.8 
51.9 

* 

9:30 
0.18 

74.5 
1.98 
0.96 

7.1 
43.6 
75.7 
92.9 
95.6 
96 .2 

3.8 

52.2 
65.8 

23.0 
*;~ 
5.4 

86.6 67.6 
92.9 80.1 

*30 revs ;,1,150 r evs 
------------ ------- - ----- --- --- ----- --- ----------------

• 

1 o, 



.. 

Identification 
Test Number •••.•••...•.. 
Da te Charged. . . • . • . ...• 
Description .••..•.•••.•. 

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

Proximate Analysis (db) 
Ash ..................•. % 
Volatile Matter .......• % 
Fixed Carbon .......... % 

Sulphur ( db) ....••..••••. % 

Resul tant Coke 
Laboratory Number •..•..... 

Proximate Analysis (db) 
Ash ...................• % 
Volatile Matter ........ % 
Fixed Carbon ........... % 

Sulphur (db), ...........• % 

.. 

TABLE 6 

Analyses of Coke Oven Charges and Resultant Cokes 

447-80 

Sage Creek 
Coal 

Seam 2 
North Hill 

4709-80 

8.3 
25.6 
66.1 
0.52 

4729-80 

10.9 
1. 6 

87.5 
0.44 

-...J 
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APPENDJX 1 

Letter dated Septernber 19, 1980 frorn V.S. Pobran, P.Eng., 
Coal Division, Techrnan Ltd., Calgary, Alberta. 
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Techman 
ltd. 

ENGINEERS AND ENVIRON MENTAL SCIENTISTS 

Dr. W. Ross Leader, 
Manager, Western Researcn L.aborJtory, 
Canada Centre for MincrJl and E.ncrgy Tech11o l o\1Y 
P.0. l3ox 3294, 
Sherwood Park, Al bE.·rt.:1 
1ôA '2.Ab 

Dea r Dr. Leader: 

~.eµ Le,nbrr 19, 1980 
UurFile: TM380-04 

Tect1111<1n Ltd. was r ece nt.l y enga 1JcJ by l{ io /\1 110111 LtJ. of Tor·onto trJ un<ll:r-
t ake a study into Lhe frc1s ibi lity of dcve l op11 ,·J I.hc ir Saye Creek coal pr-o-
specl ( in SouL het1sl1! rn l3rili sh Co lu111biJ ). \-JL· nave .:icquirecf a nui;1tJcr of 
1ar~Je bu lk coal ScJ111plC>s and W(' drE! hciving Ui i s .-:oAl tesL cd at. I1 irtley Co.:11 
and Mineruls Testin~ o f Calgary. 

A1Lhough th e ma in e;11phasis of our v1ork i s concerne d with asse ssi ng Lhc) 
v iJl>i l i ty of prociucrny var·ious thern1 -:1 l CûLlh, 1v 1! c1re also deten11ininy Lhc 
111arketctbility of a metc1llur9ica l coô l se<111I on the property. In this 
reyard, we require the fol lovlin \~ Lestwork (Lu be done on onr.~ v1as he<l coal 
s amp l e) : 

1. A sole heated ave n test; 

2. A 111oveable wall oven te'.:>t (inc ludin g cok(; strengL h, a nd ASTM & J IS 
stauility); 

') 
,J • Petroyrc.1µl1ic ana ly sis . 

\~uulc.l you please 1:1i 11e us an esti111ate for t he cnst o f t.hi s work, an inrl1-
ca ti or1 of v1hen the les ts coul d be done and th e olllount of coal r equ ired t or· 
l he tes t s. l~c wo u1ci l>c prt:pJred tu provide you wilh a f ul l sel of Cirl l t' .i 
tes t r esult s un the physica l ond che1 11 ica l prüp(!rties of the coal thc.Jl. vJ<c) 

will be testiny. 

c.c. Lo : 

J.Li. Jorye nsen, cr1:~MLI. Olta wct : 
11./\. Pakrul, S01:JC Cr eek Coal LLd. 
~1 • [ • Mo y 1 e , R i o A l J on I L t d • 
P • l:>e d f o rd , R i o /\ 1 y 01!1 L l ci • 

1000. 840 · /TH AVENU [ S W • CAi G/dlY. Al.!JrHT.ll 
POST OFF ICE BOX 2!!40 • r 21' 2M 1 

(403) ;>67 -6270 • 11:LEX. o:l 82169fi 

Yu I ir· s l ru ! y , 
11.LI IMAf~ LTlJ . 

V. \. (Vern ) Pourc!n, !i . f.ng. 
Co,11 IJiv i '.; ion 

M EM UL- H •) f- TIIE /\ S'.;0CI ATIO N 
Of· COIJ~IJI. olNG ENG, tl HHS 
OF C\N4.>A 
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