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An Investigation of the Caking and Coking Characteristics
of Coals from Seam 7, Upper and Lower from Baldy Ridge
Submitted by Kaiser Resources Limited,
Sparwood, British Columbia

Project No. 03-5-1/16-42A
Job No. 3293R

by

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

INTRODUCTION

The evaluation of coals for Kaiser Resources Limited is a con-
tinuing divisional project in which periodic investigations are undertaken

as requested by the company.

This report is Investigation 42A in the series and includes evalu-
ation data on coals specified in a letter dated June 25, 1980 from D.P. Sharma,
Manager, Quality Control, Kaiser Resources Limited. A copy of this letter
appears in Appendix 1.

The coals which were carbonized were identified as:

(1) Baldy Mine Entry, 7 Seam
Top half of X-cut @ 1200 ft (Oven Test No. 410-80)

(2) Baldy Mine Entry, 7 Seam
Bottom half of X-cut @ 1200 ft (Oven Test No. 416-80)

The cleaned coal samples received from Birtley Engineering, Calgary,
were crushed, blended, and carbonized in the 12-inch width Koppers Movable-
Wall Coke Oven located at the Western Research Laboratory at Edmonton.
Representative samples were taken for chemical, physical, thermal rheclogical,
and petrographical analyses which were carried out at the Energy Research Lab-
oratory 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, Coal Treatment Section, respectively, **Car-
bonization Engineer, Western Research Laboratory (Edmonton), Coal Resource
and Processing Laboratory, Energy Research Laboratories, Canada Centre for
Mineral and Energy Technology (CANMET), Energy, Mines & Resources, Ottawa,
Canada.



TABLE 1 Chemical Analyses of Component Coals

Identification
Laboratory Number ............ 2370-80 2372-80
Deseription ... .oesnesnssonse
Baldy Mine Entry .... Seam 7 ' Seam 7
Upper Lower
Classification
Rank (ASTH) .................. mvhb mvh
International System ......... 432 432
Specific Volatile Index ...... 196 188
Carbon (dmmfb) .............. % 90.1 88.9
Proximate Analysis (db)
f U R LA, S e LAl T S % 12.9 7.8
Volatile Matter ......ivsesea 2 21.3 21.9
Eivad CREBON. < ov oo s ssnaions % 65.8 70.3
Gross Calorific Value (db)
Btu per pound ......coc00cc0ns 13445 14150
Ultimate Analysis (db)
GATDAN - oonidliavas s o Wniisvase y 77.2 81.2
HYAPOgOR £ 6 o ovteisicie vgie siais 44 ) 4 4.4 4.6
SR TR o 5o s i +ohplosiasmas % 0.68 0.48
MEEPOOEN . ..om o oo o iisinimed 56 5 p4 1.7 1.4
NS I A T N g % 12.9 7.8
Oxygen (by difference) ...... b3 3.1 4.5
Ash Analysis (db)
S‘io IIIIIIIIIIIIIIIIIIIIIIII % 56'0 50-9
nle3 ....................... 2 29.9 29.6
FEOT »ovaissancsssnsnssnnsans : 4.1 3.6
Tiﬁz3 ........................ g 1.5 T
PIOR <ivis seisivesmoienisls viats paaa 4 1.4 3.9
B A O 4 1.7 4.9
......................... % 0.4 0.0
L S I M RS < ROk i 0.4 0.4
NERD I, s o B e e A e By % 0.0 0.0
Kzs ......................... b4 1.5 0.7




TABLE 2 Physical Tests and Fusibility of Ash of Component Coals

Identification
Laboratory Number ............. 2370-80 2372-80
Description ...vvvevienenennnns
Baldy Mine Entry Seam 7 Seam 7
Upper Lower

Coal Pulverization

Sieve Analysis

Passing _ Retained On
1/4 in. 4 Y 9.1
1/4 in. 6 mesh g 9.5 12.8
6 mesh 12 mesh [ 14.7 20.8
12 mesh 20 mesh g 12.1 177
20mesh | <oeeeneens g 62.0 39.6
Total Passing 6 mesh % 88.8 78.1
Grindability
Hardgrove Index ............... 98 81
Fusibility of Ash -
Initial Deformation Temp. ...JF 2700+ 2570
Softening Temp. Spherical ... F 2700+ 2700+
Softening Temp. Hem1spherica1oF 2700+ 2700+

FIutd TemD. < vcsnieivinnine 2700+ 2700+




TABLE 3 Thermal Rheological Properties of Component Coals

Identification
Laboratory Number .............. 2370-80 2372-80
BeSTRIpLIon i ivsvvi i snsesaeyis
Baldy Mine Entry Seam 7 Seam 7
Upper Lower

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

Gieseler Plasticity

T R R AN TR %% 437 441
Fusion Temp. ..evvvevnnnenanes gc 451 460
Max. Fluld Temp. coeciecsnsies 0C 468 466
Final Fluld Temp. .. cscesinics OC 489 485
Solidification Temp. ......... OC 494 490
Melting Range ......ccceeeenes c 52 44
Max. FIWTAITY <oisvascsainns dd/m 29.6 8.4
TOPAUe cannsnsvisvsmudnessns g.in. 40 40
Dilatation

Ti - Softening Temp. ...... o 407 414
Tii - Max. Contraction Temp 0C 453 461
Tiii - Max. Dilatation Temp . C 482 480
Contraction ........... % 27 25
Dilatation ......co0uvn % -9 -20

Free Swelling Index
BB -anwaibos il e narnl 6 7




TABLE 4 Petrographic Analysis of Component Coals

Identification
Laboratory Number..........o.... 2370-80 2372-80
UESTrADLION o S vioien s osis aioilos
Baldy Mine Entry .... Seam 7 Seam 7
Upper Lower
Distribution of Vitrinite Types
N S o e 1 v e n e o T M S MR P %
Vo7 oo dhcks vwlaibiait e aiveys wime oA %
V—S oooooooooooooooooooooooooooo %
N r s v il ales VR e el e i %
R o T e e Ay T % 2.6
2k ) R o = T e e O % 2.6 2.7
] T e S A A PR s % 10.9 13.0
2 T R A e I G e L, % 28.7 35.8
v-14 --------------------------- % ?-3 2. 7
3 L g P ey R S S %
e AT SO S iy L %
V—.I ? ooooooooooooooooooooooooooo %
e e T E o W R Lo %
Reactive Components
Total Vitrinite......ccovu.nnn. % 52.1 54.2
Reactive Semi-fusinite (1/2)...% 15.6 15.0
TG Y L 7 P O SRL SUR L % 0.0 0.1
TORAN o wicniree wn en viehindid o:n Subn e’ % 67.7 69.3
Inert Components
Inert Semi-fusinite (1/2)...... % 15.7 1Sl
MICINIER o ssaivie sngais s ssesisy % 2.0 1.9
FUSINILE o sovontaielasess vrenes % T2 9.3
Mineral Matter.........ccvvveuee % 7.4 4.4
TORRY S ctes v wars alas o's o naco o 6 se sai % 323 30.7
Petrographic Indices
Mean Reflectance........eevvuue % 1.31 1.32
Balanee "INUeX. s «avsincissaviaivsie 2.3} 2.18
Strength Index;...ssiesseverssas 5.52 5.51
54 5

Stability IndeX........veenenn.. .5 25.1




TABLE 5 - Carbonization Data
Test Identification Number.........cceeen. 410-80 416-80
Jan. 28/80 Feb. 11/80
RRta OFTeS i ot o o tare snisiais s niiss a6 s e o/es
Laboratory Number...... e easniacisgs ot 2370-80 2372-80
Description.......... Baldy fine Entry '~ Seam J Seam 7
Upper Lower
CARBONIZATION DATA
Net Weight of Charge (wet)............ 1b 400.9 401.5
Moisture in Charge........ovveveenennns % 2.9 2.8
ASTM Bulk Density (wet)........... 1b/ft3 gfg gig
Gyen Qulk Density, (db)............1b/fES 1965 :
CARBONIZATION RESULTS
Gross Coking THme...c..iveaennanos hr:m1g 9:31 9:49
Maximum Wall Pressure............. 1b/in 0.82 1.43
Cok® YI8Yd ACEURY. < oo oo isosusoniass suss % 78.7 78.1
Meall CORBUSITO. oo vivi e possrases saonpes in 2.14 2.22
Apparent Specific Gravity............... 0.98 0.98
Screen Analysis of Coke
(cumuTative percentage retained on)
e L G LT R R S SR e R S e 14.8 15,2
2 N S VBB IR S LV T kin e n v e Gaporseme 51.9 57.6
T /2 ANEN STCNE o v 2 vavin osio b oaioimaseni e 79.5 80.7
yEE 0 P (L e IR 8 T B e 93.0 93.5
378 Thch STeMR, . c.intsovavnnessinssiossie 95.9 95.5
Y INCH -"SHBVR s s v i vovinviePaess sea s vaSa s 96.6 96.4
Percentage -1/2 inch (breeze)........... 3.4 3.6
Tumbler Test (ASTM)
SEOb ALY FRCHOr. oo+ cocsspsamie sefgans s 55.3 52.0
HarUness FACTOr. ... iiemenssieiendasossas 65.9 67.5
Japanese Drum Test (JI
(cumuTative percentage retained on) * * *k
T R [ e R R o S 3.1 . 15.9 3.4
. 7.7 71.8 86.1 68.5
AL R T T O e S o . T SO o T 3.0 81.9 G abs

SIS NENBLTE, o o o Tathain s o o = Skpsa rere palt 2 orm 5 S EE




TABLE 6

Analyses of Coke QOven Charges and Resultant Cokes

Identification
Test Number....ceceecese
Date Charged.....ccuvuss

Description.sessevcosses
Baldy Mine Entry ...

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

Proximate Analysis (db)

B o il B b i i D AP
Volatile Matter........%
Fixed Carbon s.cececeesh

Sulphur (db)...cievecesesch

Resultant Coke

Laboratory Number.........

Proximate Analysis (db)
A8 s elrana s A e els A
Volatile Matter..... PR A

Fixed Carbon...........%
Sulphut (db)es ¢ svonss ses o

410-80

Jan. 28/80

Seam 7
Upper

2370-80

Lo s
QWU =N
-

o 00 W Do

2379-80

416-80

Feb. 11/80

Seam 7
Lower

2372-80

~ N
oM~
S W o oo

2381-80
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O =~ ==
- &
W N oo
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COMPOSITION - BALAMCE INDEX

Plot of Predicted Stability Index of Component Coals from Petrographic Data.

Figure 1.
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APPENDIX 1

Letter dated June 25, 1980 from D.P. Sharma, Manager, Quality

Control, Kaiser Resources Ltd.



Project 03-5-1/16-42A
Baldy Ridge No. 1 = T4 =

KAISER
RESOURCES
COAL OIVISICIN

#

1980 06 25

Dr. T.D. Brown

Manager, Coal Resource and
Processing Laboratory

Energy Research Laboratories
555 Booth Street

Ottawa, Ontario K1A OG1

Dear Dave,

Ref: Baldy Ridge, 7 Seam

I am writing you to confirm the following test work, which has
already been completed. Please issue a separate report for this
work:

(1) Baldy Mine Entry, 7 Seam
Top half of x-cut @ 1200 ft. Test No. 415-80.

(2) Baldy Mine Entry, 7 Seam
Bottom half of x-cut @ 1200 ft. Test No. 416-80.
Along with two carbonization tests the usual bench seal tests

are also required.
Please bill us for the test work as per CCRA member rates.

Yours truly,
KAISER RESOURCES LTD.

() Al

sz (, /""_Jtli,al-: L S|

i T

D.P. Sharma,
Manager, Quality Control

DPS L1











