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MOVABLE-WALL COKE OVEN TESTS AND RELATED ANALYSES OF

TWO COAL BLEND SAMPLES FROM EWIN PASS SUBMITTED BY
CROWS NEST RESQURCES LIMITED

Project 03-3-1/11-5
by

J.G. Jorgensen®*, T.A. Lloyd*, and W. Gardiner*

INTRODUCTTION

This investigation deals with the carbonization and related
analyses of cleaned coal blend samples composed of Seam 4, Seam 8 and
Seam 9 from Ewin Pass. Duplicate coking tests were conducted on a
clean coal blend composed of 66.77 of Seam 8 and 33.3% of Seam 4.

This sample was received on May 7, 1980. Duplicate coking tests were
also conducted on a clean coal blend composed of 57.17 of Seam 8, 28.6%

of Seam 4 and 14.3% of Seam 9.

The project was initiated by R. Crisafio, Senior Metallurgist,
Crows Nest Resources Limited, Fernie, British Columbia in a letter dated

November 15, 1979, which is reproduced in Appendix 1.

The cleaned bulk samples were carbonized in the 12-inch width
movable-wall coke oven located at the CANMET Bells Corners Complex near
Ottawa. Representative samples were taken and analysed for chemical
analysis, thermal rheological and petrographical properties. The results

of the testing and analyses are listed in Tables 1 to 6.

*Heads, Coal Petrography, Coal Treatment, and Carbonization Operations
Sections, respectively, Coal Resource and Processing Laboratory, Energy
Research Laboratories, CANMET, Department of Energy, Mines and Resources,
Ottawa, Canada.



TABLE 1 Chemical Analyses of Component Coals

Identification

Laboratory Number ......
DesSCription «ceesesssonne

Classification

......

Rank CASTM) ez e avisnns sseinw
International System .........
Specific Volatile Index ......
Carbon (dmmfb) .............. ;
Proximate Analysis (db)
1 g TS TSR i %
HoTatile Matlon fiiada s %
Fliked Carbon . .svswessabesos %
Gross Calorific Value (db)
Bt per poMNd ....vueine vaaasos
Ultimate Analysis (db)
CATDON Liasidionio simvsaoipisn wioissios %
HYANOGRR o vaiana ainminese s oo %
SUTBBIFE S e sniaies e s %
NEPEERBON ociwis vaves s alseismasie %
BEW o0 sansinn awiames Sona oo s p4
Oxygen (by difference) ...... z
Ash Analysis (db)
S Sy s sisas e iassesdsvie s %
A1283 ....................... %
FEP03 +eeevsncscrevancorances %
il WO I G b4
BAOE (avoicininis sia saiwain siwniasis s %
L R P o 2 T %
R S e %
BT & sanomninaiessdranersilms p 4
MAREY 40 0o aeis oo aPhacdm e B b4
A ONINR  4 :

3178-80

Clean Coal
Blend

66.7% Seam 8

33.37 Seam 4

mvb
533
177
89.0

14270

g2 OB

S R a R

OO WL &H~0
L

52.

[
ODOHOMFHPE-W
Tl ey der g W e
DL H WO W N N D




TABLE 2 Physical Tests and Fusibility of Ash of Component Coals

Identification

Laboratory Number ....... s o R
DESCTIPTRON isifii'tevonivis s s

Seam #8 ....
Coal Pulverization Seam #4 ....
Seam #9 ....
Sieve Analysis

Passing Retained On
) 1/4 in. F
i/4 in. 6 mesh q
¢ mesh 12 mesh Y
12 mesh 20 mesh g
20imesh . .} eesmes v s g
Totai Passing 6 mesh b4

Crindability
Hardgrove Index ............. ats

Fusibility of Ash
(]

Initial Deformation Temp. ...OF
Softening Temp. Spherical .OF
Softening Temp.HemTSpherica10F

Flidd Temp. <cess0ese Sweli 3 § F

3178-80
Clean Coal
Blend
Tests 776
& 778
66.7%
33.3%

2580
2680
2700+
2700+

3212-80

Test 777

57.1%
28.67%
14.37%

.

.

0o SR
W wooso
- -

o WO oW

3665-80

Test 790

ST1%
28.6%
14,37




TABLE 3 Thermal Rheological Properties of Component Coals

Identification

Laboratory Number ..............
BESCETPEION. & vcsescasiswililesvasins

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

Gieseler Plasticity

e TN A RV oe
EUSTON IR wiiisvsomsess sense OC
Max. Fluid Temp. «...ivisvones 0C
Final Fluid Temp. ......cvvun. OC
Solidification Temp. ......... 0C
Melting RONGE ...cavasenmensss C
Max., FIMIdItY «caoceesieimnsss dd/m
TORGRE ou oo alnw e siaae swe s g.in.
Dilatation
Ti - Softening Temp. ...... Op

Tii - Max. Contraction Temp gC
Tiii - Max. Dilatation Temp . C

Contraction . .cesovave %
PEIRtation .. . celenisis %

Free Swelling Index
R A U S

3178-80
Tests 776
and 778

66.7% Seam 8
33.37 Seam 4

426
438
460
484
487

3212-80
Test 777

57.1%7 Seam 8
28.67 Seam 4
14.3%7 Seam 9

433
447
464
479
483
46
24.5
40

402
448
474

25
-4

3665-80
Test 790

57.1% Seam 8
28.67% Seam 4

14.37 Seam 9

429
445
460
477
481
68
24
40

399
447
470

26




TABLE 4 Petrographic Analysis of Component Coals

Identification
Laboratory Number..........c.... 3178-80
DESEPIDENON.: i catiavass i s evis s Blend of

66.77 Seam 8
33.37% Seam 4

Distribution of Vitrinite Types

A T O TR T e B %
ST b aigiete oot arveid avcaciydletin et s %
3 T RS <SR L - %
A S B s % 0.7
L AN Y e R g % 43.3
V=il e e e s ot s 4 O SR s & % 26.7
Ve LTOEEL ol o cane it R = % 1.4
s B e T B iy s o %
e e T L e S G %
D R e %
A s T R O L %
o R oo e e e e T T %
e o et e e S e Sy o e R %
Reactive Components
Total MTErinitel . cciveicenmess % 72.2
Reactive Semi-fusinite (1/3)...% 4.8
EXARAUR Ty cedln divn B0 b v s ot 5700 % 1.5
FOERNIL L o vivasiiedis, bt oialzatamdings % 18.5
Inert Components
Inert Semi-fusinite (2/3)...... % 9.6
MR IRE EC e cacsisisvionessnnesssios % 1.8
L 1 e ey By o P % 6.2
MINEraTl MBLERY. cews s opnsinnndsne % 3.9
Dl s e s o nis s s arbe % 21.5
Petrographic Indices
Mean Reflectance............... % 1.08
Balance INOER. . ..vs s awevinsanais 0.79
Strangth IO, <. cvoescnis svsess 4.08
Stabiliey IRAEX. . .\ io sonmiine s 36.0




TABLE 5 - Carbonization Data
Test Identification Number..........vvvu.. 776 778 777 790
T Al S ey R NS ) A e 13 May/80 21 May/80 15 May/80 9 July/80
Laboratory MUY o« a5t oo svnisssassissviseis
DR S Cr iDL ON . vevs on s aninmmsion s tnm B s s
Blend of Seam #8 .. 66.7% 66.7% 57.04% 57 1%
Seam #4 .. 33.3% 3303% 28.6%7 28.67
CARBONIZATION DATA Seam #9 ... 14.3% 14.3%
Net Weight of Charge (wet)............ 1b 556.0 551.5 567.0 555.2
Moisture in Charge.........ccvvvervunas 2.5 2.7 2.6 3.0
ASTM Bulk Density (wet)........... 1b/ft
Oven Bulk Density (db)............ 1b/ft3 49.4 48.9 50.3 49.0
CARBONIZATION RESULTS
Gross Coking TIMe. ..cveeuissnvivaiesions hr:mig 9:05 9:10 8:55 9:05
Maximum Wall Pressure............. 1b/in N.A. 1:22 2,02 1.16
Coke YHeld AeBUal. casucs s animrsassaiane % 75.6 75.6 76.7 75.8
MEAN COKE SHTBL o e ois i asipiale/e alels m oo in 1.93 1.93 1.90 1.87
Apparent Specific Gravity.......covvuuen 0.903 0.908 0.924 0.924
Screen Analysis of Coke
(cumuTative percentage retained on)
S VOCH STEVR G sias wris sorissisvaon®svalomns 4.1 5.3 4,1 4.4
A R T T L L R A e s i e o 41.2 40.1 40.0 36.0
N T2 ARUIE STENE., e sl albiee bblssiseesione 73.8 74.1 70.0 71.0
T DI BEOMEL oo o oo areiois s aioide s s nainsssas 93.8 94.0 93.3 93.5
SFAANCH STONL s i sisinrsinm swaisiesianiores s bess 95.8 95.9 95.7 96.0
e BRCH SEBVRY. s tsr s e sivisils ateralamsivg s 96.9 97.0 96.7 96.7
Percentage -1/2 inch (breeze)........... 3.1 3.0 3.3 3.3
Tumbler Test (ASTM)
SEADIVIEY PRCEON . 1o sisoisits sennnisves vans 49,5 51.1 48.6 50.5
HArdness Fachiy . s cn sisdnstisales samss ava 65.7 65.5 66.5 67.4
Japanese Dru st
(cumuTative percentage retained on) . e “ i " o - 2
T T N et e e 9.8 1.6 8.5 1.2 7.6 1.0 9.2 0.8
I D i e e e 85.3 68.4 85.1 68.0 82.9 63.5 83.1 63.1
TS T BIRNB. <iad i« imisis onoreie mremisins, oieimioe ' ile 92.8 8l.4 93.0 81.5 93.1 81.1 93.2 80.7
*30 revs *#%]150 revs




TABLE 6

Analyses of Coke Oven Charges and Resultant Cokes
Identification .
Test NUBBEYs.iue ieias oais 776 778 777 790
Date Charged....evsevsse 13/5/80 21/5/80 14/5/80 5/7/80
Description....ceceeenee
Blend of Seam #8 66.7 66.7 STl 5751
Seam #4 33,3 33:3 28.6 28.6
Seam #9 14.3 143
Coke Oven Charge
'Laboratory Nulnber. e e s 31 ?8-80 3178-80 3212‘_80 3665—80
Proximate Analysis (db)
At sh s s s oy 4 7.0 7.0 7.0 7.4
Volatile Matter. .......% 28.3 28.3 27.0 27.3
Fixed Carbon ..........% 64.7 64.7 66.0 65.3
Sulphur (db)..ccsveeeseesd 0.43 0.43 0.33 0.35
Resultant Coke
Labgratgry Number....eovo.. 3230-80 3557-80 3231-80 3815-80
Proximate Analysis (db)
/.3 o R B NI B oy 9.0 9.0 9.3 9.6
Volatile Matter........% 1.2 1.7 1.3 9% |
Fixed (Carbof e cees oo ses % 89.8 89.3 89.4 89.3
0. 32 0.28 031 0.29

Sulphur (db)ec.cccocevecceceh
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COMPOSITION - BALAMCE INDEX

Predicted Stability Factor from Petrographic Data of a Clean Coal Blend

of Seam 8 and Seam 4.

Figure 1.
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APPENDIX 1

Letter dated November 15, 1979 from R. Crisafio, Senior
Metallurgist, Crows Nest Resources Limited.
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_/ Crows Nest [Resources

PO Box 250, Ferrme, Briish Columtia VUB 1MO 1604) 423-4464 LIMITED

November 15, 1979

Dr., W,R., Leeder

Western Research Lab

C/0 Albherta Research Council Bldg,
Highway 10 Fast

Clover Bar

Edmonton, Alberta

Dear Dr. Leeder:

Relative to our phone conversation 15
November, 1979, you will receive from Birtley Coal
Testing the following samples from "Ewin Pass" in the
Upper Elk Coal Fields.

Adit 1, Adit 2, Adit 3 - 4 drums from each

I would request a complete set of tests to be
conducted such as proximate, ultimate, ash analysis,
B.T.U., rheology, carbonization drum tests, sole heated
oven, hardgrove and such other data, as screen analysis,
as may be derived during the testing procedures

I would also request a confidentiality period
of two years because of possible marketing implications,

The need for this information is not pressing,
so that you can schedule the tests at your earliest
convenience,

Yours truly,

R. Crisafio
Metallurgist

PC: J. Jorgensen - Head Petrographer
E.M,R. Ottawa
J.J. Crabb
D. Riva









