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An Investigation of the Coking Propensities of Drill Core 
Samples from the Babcock Syncline Extension Pit 

Submitted by Denison Mines Limited 

Project 03-3-1/6-23 
Job No. 3397R 

by 

J.G. Jorgensen*and T.A. Lloyd** 

INTRODUCTION 

The evaluation of coals for Denison Mines Limited is a continuing 

divisional project in which periodic investigations are undertaken as 

requested by the company. 

This investigation includes evaluation data on coals specified in a 

letter dated May 22, 1982 from R. Sagi, Chief Geologist, Coal Division, 

Denison Mines Limited. A copy of this letter appears in Appendix 1. 

Th~ drill core coal samples which were submitted for petrographic 

analysis are identified as follows: 

Lab No. Sample No. Seam ID. 

3126-82 1 D 

3127-82 2 E 

3128-82 3 F 

3129-82 4 G 

3130-82 5 J 

In addition a composite sample was prepared from the above seams for 

testing in the 30 lb. coke aven. 

The results of the chemical, physical, thermal rheological, petro

graphical and 30 lb. coke oven testing are tabulated in Tables 1 to 5. 

*Head, Petrographic Section, **Head, Conventional Cokemaking Section 
Combustion and Carbonization Research Laboratory, 
Energy Research Laboratories, CANMET, 
Energy, Mines and Resources, Ottawa, Canada. 



- 2 -

BIBLIOGRAPHY 

. 1. Eddinger, R. Tracy and Mitchell, John, 11 rilot-Scc1le Coke Ovens -
Developmcnt and Orera tion; Proc. of Blast Furnace, Coke Oven and Raw 
Materials Commi ttee", AH\E , ]2, 148-163 (1956). 

2. ASTM Dcsignation: 0388-66, "Classification of Coctl s by Rank". 

3. ASTM Designation: D720-67, "Test for Free Sv1clling In dex of Co a l". 

4. ASTM Designation: D2639-71, "Test of Plastic Prop~rties of Coil1 by the 
Constant-Torque Gie sc ler Pl ë1s to1neter." (Constc111t torrp1r. rlàsto1:1rte r uscd viith ·a 
torque of 40 gram-inch; start, l dd/m; fusion, 5 dd/111; final, 1 dd/m; 
solidification, r.o movcn:cnt; rangc-tcmp., bct1-1cen start and final 
tempe ratures) . 

5. Burrough, E.J., "Specific Volatile Index", Fuels Division Mefl'lort1ndum 
97/58-CG, Fuels and Mining Practice Division, Mines Branch, Dept. of M. 
and T.S., Ottawa, Canada (1958). 

6. ASTM Designation: D409- 71, "Grindability of Coal by the Hardgrove
Mach i ne Method". 

7. ASTM "Proposed Method of Test for Measuring the Coking Pressures of 
Coùls by a Movctble-l·/all Slot Oven" (presently under considerë:iti o11 for 
adoption as a standard method of test by Sub-Conmittee XV of ASTM 
Commi ttee 0-5). 

8. ASTM Designation: 0291-60, "Cubic Foot \~eight of Crushed Bituminous Coal" 
Procedure A - Procedure for Uncompacted Cubic Foot Weight). 

9. ASTM Dcsignation: 0293-69, "Test for Sieve Analysis of Coke". 

l O. ASTM Des i gna ti on: D294-64, "Tumb l er Test for Co ke" . 

11. Japrnr.se Drurn Test for Coke, Designated as J. I .S. (~laranese In dustri.:i l 
Standard) K 2151-1972, pp. 12-lG). 

12. Burrou gh , E.J., Strong, R.A. and Sv1artzmon, E., "Rrrort of In vrstigation 
on the Method Now in Use at the Fuel Research Laboratories for 
Deterriination of the Apparent Specific Gravity of Cok e" , R.I. C.S. 35, 
Division of Fuel Testing, Depad ;nent of Mines, Otta\'-1a, August 2-1, 19 3/l . 

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

14. Gennan Industrial Specification tlo. OIN 51739/M<1rch 1951. 

15. ASTM Designation: D-2797-72, "Prcparing Coal Samplcs for Microscopical 
Analysis by Reflected Light". 



• 

• 

- 3 -

16. ASTM Designation: D-2798-72, "Microscopical Detennination of the 
Re f lectance of the 0rganic Components in a Polished Specimen of Coal". 

17. ASTI1 Designation: D-2799-72, "Microscopical Determination of Volume 
Percent of Physical Components of Coal" . 

18. Shapiro, N., Gray, R.J., "Petrographic Classification Applicable to 
Coals of all Ranks", Proc. 111, :!1in. Inst., 1960, 68, 83-97. 

19. H. Hoffmann, and K. Koehne, Brenstoff Chemie, 35, (1954), pp 202, 236, 
269 and 298 . 



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

Cl ass i fi cation 
Rank (ASTM) ...•........•..... 
Intemational System . ........ . 
Specific Volatile Index ..... . 
Carbon ( d1T1Tifb) .............. % 

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

Gross Calorific Value (db) 
Btu per pound ............... . 

Ultimate Analysis (db) 
caroon ...................... % 
Hydrogen .................... % 
Sul phur ..................... % 
Nitrogen .................... % 
Ash ......................... % 
Oxygen (by difference) ...... % 

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

• 

TABLE 1 Chemical Anahses of Comgonent Coals 

3126-82 3127-82 
Sample 1 Sample 2 
Seam D Seàm E 

6.0 
21.1 
72.9 

0.69 

8.5 
23.1 
68.4 

0.50 

3128-82 
Sàmple 3 
Seam F 

6.8 
21.4 
71.8 

0.52 

3129-82 
Sample 4 
Seam G 

8.3 
20.8 
70.9 

0.52 

3130-82 
Sample 5 
Seam J 

7.3 
18.3 
74.4 

0.35 

• 

3260-82 
Composite 

lvb 
433 
205 
90.8 

7.2 
20.0 
72.8 

14,500 

83.6 
4.3 
0.49 
0.7 
7.2 
3.7 

53.6 
25.6 
3.2 
1.1 
1.8 
5.7 
1.2 
3.4 
0.5 
0.6 

.p.. 
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TABLE 2 Physical Tests and Fusibility of Ash of Component Coals 

Identification 

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

Coal Pulverization 

Sieve Analysis 
Passing 

1 / 4 in. 
G mesh 

12 mesh 
20 mesh 

Totaï Passing 

Gri ndabil ity 
Hardgrove Index 

Fusibility of Ash 

Retained On 
1/4 in. % 
6 mesh % 

12 mesh i 
20 mesh % 
• • • • • • • • • • % 

6 mesh % 

Initial Defonnation Temp .... °F 
Softeni ng Temp. Spheri ca 1 ... °F 
Softeni ng Temp. Hemi spheri ca 1 °F 
Fluid Temp . ................ OF 

3260-82 
Composite 

1. 5 
32.6 
65.9 

100.0 

79 

2295 
2470 
2595 
2695 

--- - ---- ------- - --- · - ·---- - ·----- --

V, 



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 
Fusion Temp .................. 

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 - Softening Temp ....... ~C 
Tii - Max. Contraction Tem~ 

0
C 

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

Free Swelling Index 

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

• 

3260-82 
Composite 

438 
452 
472 
496 
500 

58 
59 
40 

405 
456 
482 

22 
14 

7½ 

0\ 

• 
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TABLE 4 Petrographic Analysis of Component Coals 

Identification 
Laboratory Number............... 3126-82 
Description ..................... Sarnple 1 

Searn D 

Distribution of Vitrinite TYÈ_es 
V-6.. . . . . . . . . . . . . . ............ ~ 
V-7...... . . . . . . . . . . . ......... % 
V-8 ................. ........ · · % 
V-9....................... . . . % 
V-10 ... ...................... % 
V-ll ........................... %1 4.4 
V-12 .......... ................ % 17.9 
V-13. . ..................... % 12.1 
V-14 ........ ............... % 11.1 
V-15 ..••...•......•..••...•... % 2.8 
V- 16 . .......................... % 
V-17.... .. .. .. . . .. .. . . ...... % 
V-18 ........ ................ % 

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

Tot a 1 ...... , ................... % 

Inert Components 
Inert Semi-fusinite (2/3) ...... % 
Mi cri ni te ...................... % 
Fusinite ....................... % 
Mineral Matter .............. ; .. % 

Total .•........................ % 

Petrographic Indices 
Mean Reflectance ............... % 
Ba lance Index .................. . 
Strength Index ................. . 
Stability Index ................ . 

48.3 
19.l* 

0.0 
67.4 

19.l** 
6.0 
4.1 
3.4 

32.6 

1.33 
2.39 
5.54 

54.0 

3127-82 
Sarnple 2 
Searn E 

1. 3 
25.9 
37.3 

2.0 

66.5 
6.2 
0.0 

72.7 

12.3 
5.4 
4.8 
4.8 

27.3 

1. 30 
1.80 
5.43 

58.4 

3128-82 
Sarnple 3 
Searn F 

1. 2 
8.5 

35.4 
15.9 

61.0 
13.5* 
0.0 

74.5 

13. 5** 
4.6 
3.6 
3.8 

25.5 

1. 35 
1. 87 
5.97 

60.5 

3129-82 
Sarnple 4 
Searn G 

8.7 
21. 5 
26.7 
1.1 

58.0 
14.l* 
o.o 

72.1 

14.l** 
4.4 
4.9 
4.5 

27.9 

1.38 
2.28 
6.19 

58.5 

*Reactive Serni-fusinite (½) and **Inert Serni-fusinite (½) 

• 

3130-82 3260-82 
Sarnple 5 Composite 
Seam J 

2.0 
12.7 
28.4 
5.8 

48.9 
19.9* 
0.0 

68.8 

20. 0** 
3.3 
4.0 
3.9 

31.2 

1.43 
3.02 
6.49 

54.8 

0.5 
5.6 

24.5 
19.4 
1.0 

51.0 
18.2* 

0.0 
69.2 

18.2** 
3.8 
4.8 
4.0 

30.8 

1.38 
2.57 
6.07 

56.3 

-..J 



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

CARBONIZATION DATA 
Net Weight of Charge (wet) ............ lb 
Moisture in Charge ..................... % 
ASTM Bulk Density (wet) ........... lb/ft3 
Oven Bulk Density (db) ............ lb/ft3 

CARBONIZATION RESULTS 
Gross Coking Time ................. hr:min 
Maximum Wall Pressure ............. lb/in2 
Coke Yield Attual ...................... % 
Mean Coke size .. ................... ... in 
Apparent Speci fic Gravity .............. . 

Screen Analysis of Coke 
(cumulative percentage retained on) 

3 inch sieve ........................... . 
2 in ch si e ve ........................... . 
1 1/2 inch sieve ....................... . 
1 i n ch s i e ve . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3 / 4 i n ch s i e ve . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 /2 inch si eve . ........................ . 

Percentage -1/2 inch (breeze) .......... . 
Tunbler Test ( Modified) 

Stabi 1 i ty Factor ....................... . 
Hardness Factor ........................ . 

Japanese Drum Test (JIS) . 
(cumulative percentage retained on) 

50 ITll1 si eve ............................ . 
25 rrm sieve ............................ . 
15 ITl11 si eve. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

• 

IA~Lt ~ - carDon1zat1on uata - JU lb, Co Ke ove n 

• 

683 
82-07-21 

Composit e 
Bl e nd 

35.0 
0.9 

50.2 

78.7 
1.31 

-
10.9 
28.0 
70.6 
87.0 
94.4 
5.6 

43.1 
66.2 

684 
82-07-22 

Composit e 
Ble nd 

35.0 
0.8 

50.5 

1:30 

83.9 
1.17 

-
4.7 

22.4 
64.3 
80.0 
89.0 
11.0 

40.6 
65.1 

00 

1 

• 
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APPENDIX 1 

Letter dated May 22, 1982 from R. Sagi, 
Chief Geologist, Coal Division, Denison 

Mines Limited 

• 

• 
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DENISON MINES LI~1ITED 
COAL DIVISION 

PO BOX 11575 
l5Cl WES T GEORG,., ST~EET 
VANCOUVER . B C CANADA V6B H.7 
TEL (804 1 11119-22:lt: 
TELElr. °'-51~7 

Mr. Johr G. Jorgensen 

May 22, 1982 

Comb ustion an d Carbonization Research Laboratory 
CAN ~1ET, Dept. of Energy Mines and Resources 
555 Booth Street 
Ottawa, Ontario 
KlA OGl 

Dear J otrn: 

Re: Evaluation of Samples of Quintette Coal 
from the Babcock Syncline Extension Pit 

As you will recall, we discussed the above subject generally 
to-day during our telephone conversation, when Jack Botham was in my office. 
In retrospect, the coal now under consideration is a synclinc extension of 
tr, e Babcock Pit. Previ ous studi es by CANMET have deal t wi th the searns of 
the· Babcock, Sheriff and Frame Pits. Analysis of four drill core sarnples 
now indicate a higher ranking for the seams of the syncline extension (i.e. 
low volatile bituminous as compared to medium volatile biturninous for the 
other pits). ' 

The purpose of this letter is to request analyses and test work by 
CMJMET on i"ldividual seam samples (i.e. D, E, F, G and J) composited fro:.., 
cleaned coal of three drill cores and a composited sample of all seams. The 
following informôtion is required: 

Seam Sampl es ( i ndi vi dual seams) 

Number 
Weight 
Req'd 

5 
O. 5 kgm ·~ ~~-
Petrographi c "'Anayl sis 
Proximate, Sulphur 
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Composite Sample 

Number 
Weight 
Req 1 d 

1 
45 kgm 
Proximate, Ultimate, Calorific, 
Ash Analysis, HG!, FPA 
Petrography, 30-lb coke oven 
evaluation (in duplicate) 

The above analysis and test results will assist Denison in the overall 
feas i bi 1 i ty study of the Quintette property, and efforts by CANMET to 
expedite the work will be greatly appreciated. 

A map showing the location of the syncline extension in relation 
to the Babcock Pit and the location of drill core samples is enclosed. 
Also, preliminary analyses of the seams are attached. 

If any further information is necessary to formalize this request, 
please advise. 

Yours truly, 

(~ .../ v - · R. S. Sagir · 

... ..... --·· 



$ample Reference List for Petrographic Analysis 

Samp le No. Seam ID GTL Reference Nos. 

1 D Qcl + Qc9 + Qcl 7 

2 E Qc2 + QclO + Qc20 

3 F Qc3 + Qcll + Qc21 

4 G Qc4 + Qc12 + Qc22 
Qc23 

13 24 
5 J Qc5 + Qc14 + 25 

6 15 26 

,. 

----

- ---• 



.. 
\ .. 
, 

/ 

, 
I 

---
/. -1 

---- --
---- ' 

6 

-.. ..... "'" -

------
' ' \ 

\ 

--
------

; < • 

PLANAJEP . . ---........., 

. "' .· ' 'BABCocK. ·- p - __ ,._ _ -----

~ 





't' 

' 1 ,. 

• 


