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

The 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 1b. coke oven.

The results of the chemical, physical, thermal rheological, petro-
graphical and 30 1b. 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.
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TABLE 1 Chemical Analyses of Component Coals

Identification

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

Classification

oooooo

Rank (BSTM) . sawissvunvonngis
International System .........
Specific Volatile Index ......
Carbon (dmmfh) . icevssviviva %
Proximate Analysis (db)
AsH. s sennnusass s evnorsse %
Volatile Matter ............. %
Fixed Carbon .........covvuuun %
Gross Calorific Value (db)
Btu per pound ...coeevenveneas
Ultimate Analysis (db)
CAYDO oo visnswssmansnmsaning %
HYAPOURN ov0 vovnwn ssesmesvon s p
SUTPIIEIT « o swoeansasemseeos %
MILPOUEON .iasinuninsioissanss %
KSR cnesssnvnavianeve srepsnie %
Oxygen (by difference) ...... %
Ash Analysis (db)
ST s vvvineniaiseasvainese e %
Aleg ....................... %
FEP03 svevvecvccorascrasancs %
Tiaz ........................ %
Po0B +vevvasrennsnnesoosesons %
17 O S e 0 . T S %
i e D %
TRVY 2 1arais mals mwilbiaeinre; oiheaieyaaials %
A2 anwesr ounnsassabios e %
o s Sl e :

3126-82
Sample 1
Seam D

0.69

3127-82
Sample 2
Seam E

0.50

3128-82 3129-82 3130-82 3260-82
Sample 3 Sample 4 Sample 5 Composite
Seam F Seam G Seam J
1vb
433
205
90.8
6.8 8.3 73 7.2
21.4 20.8 18.3 20.0
71.8 70.9 74,4 72.8
14,500
83.6
4.3
0.52 0.52 0.35 0.49
0.7
7.2
3.7
53.

(%]
COoOWHWKH MWW
- - . - = @ - - =
(=B &, I N SR N e o B T S e e




TABLE 2 Physical Tests and Fusibility of Ash of Component Coals

Identification

Laboratory Number .............
DeScription (isesisnicssvenssis

Coal Pulverization

Sieve Analysis

Passing Retained On
1/4 in. 9

I/4 din, 6 mesh A

€ mesh 12 mesh 4
12 mesh 20 mesh ¥
20 mesh | eeeeiiiansn q
Total Passing 6 mesh %

Grindability

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

Fusibility of Ash

Initial Deformation Temp. "‘oF
Softening Temp. Spherical P 3
Softening Temp. Hemispherical °F
Fluid Temp. .evevvvvnnnnn... OF

0

3260-82
Composite

oW
(= T
o O o

79

2295
2470
2595
2695




TABLE 3 Thermal Rheological Properties of Component Coals

Identification
Laboratory Number .............. 3260-82
Description ......ccvviiiinnnn.. Composite

Linear Expansion
Bd. 52 1b/ft° at 2% moisture...%

Gieseler Plasticity

SEAPL 4 vvserneennennnenerens b 438
FUSTON TeMD & v o si50 000 oo smesenia OC 452
Max. Eluld Temp. ocossssoovivine oC 472
Final Fluid Temp. ......ccvun. 0C 496
Solidification Temp. ......... OC 500
Melting Range .........cvvuuuee C 58
Max. Fluidity .......counne. dd/m 59
OV Lcnracemsmivonmeg acinin o en s s g.in. 40
Dilatation
Ti - Softening Temp. ...... gC Zgg
Tii =~ Max. Contraction Temp OC 482
Tiii - Max. Dilatation Temp . C 29
COREYBCEION «.svisenens % 14
DIIRLATION o vevasuwnries %
Free Swelling Index
EUSHY: woonvsmshise oo oo sesy 73




[ ' ' »
TABLE 4 Petrographic Analysis of Component Coals
Identification .
Laboratory Number............... 3126-82 3127-82 3128-82 3129-82 3130-82 3260-82
DESCPIPETON <« covmmensvove oo Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Composite
Seam D Seam E Seam F Seam G Seam J
Distribution of Vitrinite Types
‘f’-ﬁlldul.Olollltlllln"ll ------ %
V‘? ccccccccc % s s 8 e Eee . Iltt.l’%
V-S ---------- LR R S I
V"'guutontooloo . R E LR u%
L (O g R Aty
12 L T 8T e e 4.4 1.3 1.2 0.5
V‘]z.- .. e s e e « s e -c% 1?.9 25.9 8,5 8.? 2.0 5.6
V-]B ------- . R «- s ow . .op-% 12.1 37.3 35-4 21-5 12.7 24-5
Loy | e A S e S A 11.1 2.0 15.9 26.7 28.4 19.4
VETBG Sossanies tamadliesate e aenia e s % 2.8 ] P i 5.8 1.0
V"IG ----------- - . . - u-o-%
V-]? ----------- . cvaocaocc.-o.%
v"TSI‘ L I B B N B B B B . - . L %
Reactive Components
Total Vitrinite..... iy sne el B3 66.5 61.0 58.0 48.9 51.0
Reactive Semi-fusinite (1/3)...% 19.1% 6.2 13.5% 14.1% 19.9% 18.2%
E)ﬂ.n'ite --------------- oonooovlo% 0'0 0'0 0'0 0‘0 0'0 0'0
Tota]l.l.olt ..... !ll'l.'..l"l.% 6?‘(‘ ?2.? 74.5 ?2.1 68.8 69.2
Inert Components
Inert Semi-fusinite (2/3)......% 19.1%x 12.3 13.5%% 14, 1%% 20, O%* 18, 2%%
MICRINTEC bl ira s waies alar-iies ey | 6.0 5.4 4.6 4.4 L W | 3.8
PRSI R e s aretasaiotore iz s aiiniia v aias @5 7a 00 % 4.1 4.8 3.6 4.9 4.0 4.8
Mineral Matter..........c..v...% 3.4 4.8 3.8 4.5 3.9 4,0
Total 7 32.6 e 25.5 27.9 31.2 30.8
Petrographic Indices
Mean ReflectanCe..vvvevevosenseth 1.33 1.30 1.35 1.38 1.43 1.38
Balance IndeX....veveunuunan m 2.39 1.80 1.87 2.28 3.02 2.57
Strength IndeX....vevevevrvnenns 5.54 5.43 5.97 6.19 6.49 6.07
Stability Index...coevvnnne e 54.0 58.4 60.5 58.5 54.8 56.3

*Reactive Semi-fusinite (3) and **Inert Semi-fusinite (3)




|ABLE

5 - Larbonization Uata - 3U 1b.

Loke oven

Test Identification Number.........cc.vvunn

Data of Test.

-----------------------------

Laboratory Number......eeeiinenenrnenncans

Description..

CARBONIZATION DATA

Net Weight of Charge (wet)............ 1b
Motsture 10 Charge.i..cvcvennvscisomess %
ASTM Bulk Density (wet)........... 1b/ft
Oven Bulk Density (db)............ 1b/ft3
CARBONIZATION RESULTS
Gross Coking Time.....cocevnvecees hr:mi
Maximum Wall Pressure............. 1b/in
Coke Yield AstlUal: . cooiiaisiviaisisnis %
Mean COKE ST 0. . oo div o/t ao minmsrarn/s o in
Apparent Specific Gravity........ovvuue.

Screen Analysis of Coke

(cumuTative percentage retained on)

e U 1 S LT N U SO,
L RIS ABNME o voawaticn o winsret@e usreess eatie s
1 12 IRED STeVE, wsvwiviine visercwsns oot
I e T L F A
374 AnCH SHENR .o sovisiieevan sisivasmieisnse
V2 AnCl SAONE: sl s sain i sn s rsssiosres

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

Tumbler Test

( Modified)

SEADTNILY FRCRON . 5 vine e v misiesimcimiins osonms
Hardness Factor. .....cvvvvrnvnvnnnnnnnns

Japanese Drum Test (JIS)

(cumuTative percentage retained on)

50 mm sieve
25 mm sieve
15 mm sieve

-----------------------------

-----------------------------

683 684
82-07-21 82-07-22
Composite Composite
Blend Blend
35.0 35.0
0.9 0.8
50.2 50.5
1:30
78.7 83.9
130 1:17
10.9 4.7
28.0 22.4
70.6 64.3
87.0 80.0
94.4 89.0
5.6 11.0
43.1 40.6
66.2 65,1
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APPENDIX 1

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



DENISON MINES LIMITED

COAL DIVISION

PO BOX 11575

850 WEST GEDRGIA STREET
VANCOUVER B C CANADA VBB ¢N7
TEL (804) 889-202

TELEX D4-51547

May 22, 1982

Mr. Johr G. Jorgensen

Combustion and Carbonization Research Laboratory
CANMET, Dept. of Energy Mines and Resources

555 Booth Street

Dttawa, Ontario

K1A 0Gl

Dear John:

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

As you will recall, we discussed the above subject agenerally
to-day during our telephone conversation, when Jack Botham was in my office.
In retrospect, the coal now under consideration is a syncline extension of
the Babcock Pit. Previous studies by CANMET have dealt with the seams of
the Babcock, Sheriff and Frame Pits. Analysis of four drill core samples
now indicate a higher ranking for the seams of the syncline extension (i.e.
low volatile bituminous as compared to medium volatile bituminous for the
other pits). k.

The purpose of this letter is to request analyses and test work hy
CANMET on individual seam samples (i.e. D, E, F, G and J) composited fron
cleaned coal of three drill cores and a composited sample of all seams. The
following information is required:

Seam Samples (individual seams)

Number --- 5
Weight --- 0.5 kgm daeh
Req'd --- Petrographic Rnaylsis

--- Proximate, Sulphur



Composite Sample

Number --- 1

Height --- 45 kgm

Req'd --- Proximate, Ultimate, Calorific,
Ash Analysis, HGI, FPA
Petrography, 30-1b coke oven
evaluation (in duplicate)

The above analysis and test results will assist Denison in the overall
feasibility 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,
< f !
- J
R. S. Sagi”



}

Sample Reference List for Petrographic Analysis

Sample No. Seam ID GTL Reference Nos.
1 D Qcl + Qc9 + Qcl7
2 E Qc2 + Qcl0 + Qc20
3 F Qc3 + Qcll + Qc21
4 G Qc4 + Qcl2 + Qc22
Qc23
13 24
5 J Qc5 + Qcl4d + 25
6 15 26
—_—

t
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