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COAL QUALITY

Quality of a coking coal includes two general categories:

1. The chemical composition of the coal and, 2. the coking

aspects.

The capability of a coal to be used in blends with

domestic Japanese coals, U.S. coals, Australian coals or others

is of vital importance.

General Comments

Like the Michel area and other areas of the Crows Nest

fields, the volatile content generally increases stratigraphically

up~ 'ard. In Line Creek Ridge there appears to be about a nine

percent volatile spread (A.S.T.M.) in 1500 feet of measures.

Since there is no physical connection of the Upper Elk

Coal Fields with the Fernie Basin, correlation of seams i~based

solely upon the position in the section.

Seams lOA, lOB, and 9 appear to lie within the same

stratigraphic interval as the No. 10 (Balmer) seam at Michel.

Positive correlation with one or all of these becomes academic

in view of the more practical problem of establishing their

quality. Tests run to date confirm that the bottom four seams

are alike in lying on the low end of the medium volatile (A.S,T.M.)

range.

Coking quality is as good or better than most other

known seams in southeastern B. C. Seam lOB was reported by

•



\

-
Ottawa (M.R.E.C.) to have one of the highest coke stabilities

of any Canadian coals that they have tested.

Crows Nest Industries maintains its own laboratory in

Fernie. It is A.S.T.M. equipped to undertake proximate analysis,

washability studies, sulphur determinations and calorific

values. It is also equipped with coal washing apparatus to

handle larger samples to be sent out for further testing. All

small samples from adits, drill holes, pits, etc., are assayed

here. Bulk samples are checked and some washed before forwarding

for necessary carbonization or, other technical tests.

Between July 1968 and February 1971 the company lab

processed about 3000 proximate and F.S.I. tests, 27 sulphur

determinations, 520 D.H. and adit samples washed at S.G. 1.450 •
•

Twenty-one D.H. samples for 30 lb. oven tests and 8 bulk samples

were prepared for Ottawa and Japanese testing.

Bulk samples of seams 8, 9, and lOB have been sent to

Commercial Testing and Engineering Company in Chicago for wash-

•

ability and'other studies. Similar tests for seams lOA on Line

•

Creek and seam 7 on Horseshoe Ridge have been conducted by

Cyclone Engineering Sales Ltd. inAEdmonton •
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The Metals Reduction and Energy Center of the

Department of Energy, Mines and Resources at Ottawa has

conducted all technical-scale coal and carbonization testing

of seams on Line Creek Ridge, Horseshoe Ridge and Ewin Pass

area .

Five-pound samples and drum samples left Vancouver

for Tokyo on July 27th, 1970.

Outcrop coal from six seams and a sample from test

pit 9 was evaluated for ~.T.U. content. One-ton samples were

screened at l~" x 1/4" and 1/4" x O. These samples were in
<1

turn rescreened at +l~", l~" x 7/8", 7/8" x 1/4" and 1/4" x O.

Moisture, ash and volatile values were ascertained for each

size fraction. Some calorific and ash fusion values were

•
obtained from commercial labs and Department of Energy and

Mines sources, while a few calorific values were ascertained

in the C.N.I. labs.

Nearly all available results of the above tests

are embodied in this .teport.
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SAMPLING, TESTING AND EVALUATION OF
LINE CREEK COAL AS OF 1 AUGUST 1970-

GENERAL

The lower coal seams 8, 9, lOB and lOA on Line

Creek Ridge can be ranked as being on the lower limits of

the medium volatile bituminous range·on a d.m.m.f. basis.

The upper seams 5, 6 and 7 are M.V. and border on the upper

limit but do NOT reach the H.V. category. Discounting the

oxidized or low F.S.I. coal usually encountered on the

perimeter - F.S.I. values range from four to eight. The

F.S.I. four value being a reasonable average for the

thickest No. 8 seam. The oxidized zone values range from

less than 4 to O. Raw ash values when sampled by hand

methods from adits range from 17% to 20%, while sulfur values

on Line Creek Ridge range from 0.40% to 0.60%. The B.T.U.

content is greater than 15,000 calculated on d.m.m.f. basis
•

for all lower seams.

Work done to date indicates the pattern for the

coals on Horseshoe Ridge are similar. A greater variation

in sulfur values has been encountered ranging from 0.23% to

0.74%.

SAMPLING

•

b

Coals have been sampled by three methods - drilling,

adits and, test pits. Moveable wall bulk testsby Department
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of Energy, Mines and Resources in Ottawa have in all cases

been conducted on bulk samples taken from adits with one

exception. This was a bulk test of No. 8 seam coal taken

from Drill Hole No. 41 because test adit No. 7 in that seam

could not be driven into the completely unoxidized zone. The

test pits, except No.9, also could not be dug deep enough

to reach unoxidized coal and this work was not pursued

extensively. Test Pit No. 9 was completed to unoxidized coal

in October 1970. Samples were obtained and blended with seams

9, lOB, and lOA and the blends were tested by British Steel

Corporation and by Stelco of Canada. The coke results can

be found in the B.S.C. Report and in Table I.
•

Twenty-one drill hole samples were sent to the

Department of Energy, Mines and Resources for tests in the

30-lb. test oven. Ottawa .eports that correlation between

the 30-lb. oven and the 12" M.W. oven are reasonably good

with the 30 lb. oven showing a higher proportion of breeze

than the 12" oven.

Four bulk samples taken from adits No.4, No.5,.
No.7, and No. 10 representing seams 9, lOB, 8, and lOB

respectively have been tested in the 12" oven. Samples from

8 seam and 9 seam~were also blended at 30% with 70% Powellton,

a H.V. Eastern U.S. coal.

The fLfth bulk sample, as previously mentioned,

was a bulk sample from 8 seam taken from D.H. 41. En route

to the Department are bulk samples from Adit 12 (seam lOA),
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Adit 15 (seam 6), Adit 16 (seam 7), on Line Creek Ridge and

Adit 13 (seam 7), Adit 2 (seam7), Adit 14 (seam 8) on

Horseshoe Ridge.

TESTING

Standard A.S.T.M. procedures were used for all

proximate, F.S.I. and sulfur analysis on the coals.

DRILL HOLES

For the drill holes are samples were washed at

1.450 S.G. and proximates and F.S.I. done on the float

fractions. Not too much emph~sis was placed on raw values

for drill hole samples for several reasons. The amount of

extraneous material picked up by the reverse circulation

dr~l can be considerable as it goes through the roof or

floor. Consequently the raw ash values vary considerably

and can be extremely high. Considering this, it is also

apparent that yields are also meaningless. The size consist

of the drill samples also varies considerably and in many

cases the "entire sample was minus 1/4" with a large percent

being minus 30 mesh. Thus complete washabilities would

not be meaningful in anticipating preparation plant perform-

ance while costs and labou~ involved would not be warranted.

With exception of the first six holes which were

not subjected to the 1.450 S.G. split the wa?hed results

•



for each seam are shown on Plate Nos. 4, 5, 6, 7, 8, 9, 10, 11

and 12 as plotted against the appropriate seam on the gamma

ray-neutron log.

The series of tests on blends conducted on D.H.

samples in the 30 lb. test oven is shown on Table II and II-A.

All data pertaining to both coal and coke are shown on this

table. It should be noted that when high F.S.I. (6 or better)

coal is blended with low F.S.I. (l~) coal, an acceptable coke

is produced as judged by 30 lb. oven tests. It is of interest

to compare the D.H. No. 41 stability and· hardness with results

obtai~ed from the same coal in the 12" oven • (See Table I.)

•

.Cnfortunately J.I.S. 15 mm drum tests have not been conducted

on the small oven tests as they were for the large •
•

ADITS

The results of bulk test done on adit samples and

D.H. No. 41 are shown on Table I and I~A. Again all coal .data

is presented against resultant coke data.

There are several significant observations to be

made on these tests.

a.) It is obviously erroneous to automati~ally .

discount a low F.S.I. coal as being unsuitable
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for coking. The coal from adit No.7, seam

g was oxidized and shows an F.S.T. of 2 and

an ash of 9.7%. The stability, hardness and

J.T.S. 15 mm tests are, of course, not optimum

but the coal coked much better than would be

expected from an F.S.T. evaluation only. More

over this coal when blended with 70% Powellton H.V.

coal gave a coke with acceptable values for

J.T.S. 15 mm test. Considering that the

Japanese industry relies almost entirely on

blends they would be denying themselves a

substantial source of coal that would in fact

suit their particular requirements. The F.S.T.

was originally a criterion for the thermal

rather than the metallurgical coal industry.

b.) The values for lOB seam from adits No.5

and No. 10 are also significant. This coal at

7.5% ash gave the "high~st stability values

of any coal ever tested by the Department of

Energy and !~ines". The same coal at 9.8%

ash also gave "exceptional" values for stability,

hardness and J.T.S. 15 mm drum tests.

•



c.) Adit No. f, seam 9, with F.S.I. 5 gave good

coke with acceptable values in all categories.

d.) F.S.I. and ash results together with observations

are shown for all adits on Table III.

TEST PITS

Except for Test Pit 9 seam 8, little of the coal

recovered from the test pits showed much merit except for

some good F.S.I. values obtained by air drill in Test pit

No. 2 seam 8. Coal from Test Pit 9 was obtained for testing

by Stelco at M.R.E.C. in Ottawa and by British Steel Corp-

oration in England as previously described under "sampling".

WASHABILITY

. .

Washability studies performed by Commercial Testing
~

of Chicago are shown in Appendix 1 for se~s 8, 9, and lOB

obtained from Adits NO.7, No.4 and No. 10. Similar studies

for Seam lOA (Adit No. 12), Seam lOB (Adit No.5), Seam 8

(Acit No.8), Seam 9 (Adit No.9), Seam 8 (Adit No.7), Seam 9

(Adit No.4), and Seam lOB (Adit No. 10) were conducted by

Cyclone Engineering of Edmonton. These results are shown in

Appendix II. A study of Seam 7 (Adit No. 13) HorseshQe Ridge

1S also shown.

Indications are that the coals will present some

problems in cleaning and that cleaning much below a 10% ash

level would result in substantial yield losses •

•

•
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Five pound drill hole samples of coal from

seams 8, 9, lOB were sent to Okura Trading Company in

Tokyo and copies of their analysis have been received

and are sho~m on Table IV. Presently en route are
•

bulk 350 Kg. samples washed to about 10% ash from

seams 8, 9, lOB and lOA.

•

•

•
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TABLE II

...
t.

\

I

-IS.

-J.4.

-13.

-27.

-12.

-21.5

-13.11

- 4.'
- 1.0

49.71 66.5

4::.81 55.3

55.0164.1

54.3 68.3

4/;.6 57.8

52.8 66.1

51..81 67.7

.9471 58.5 67.9

.9721 56.61 66.2

o.~ 50.6168.1

51.4 64.1

0.93454.2169.0

48.0 67.3

53.6 67.0

46.2 60.3

0.95~ 50.4 65.4

o.

O.77~ 56.71 63.0

1.6 I 0.83~ 53.1 63.1

1.

79.4 6.2

75.7 7.111.5510.811148.6162.3

76.2 5.81 1.6410.8281 5~,21 63.0

2:3j 67.4

2:36 79.4 4.0

2:3 78.5 17.3

2:181 82.0 3.0

2:30 79.5 12.1

2:30 BO.3 6.3

2: 57 77.6 24.3

2:27 78.9 7.3

2:25 77.5 3.2

2:20 78.0 3.0

2:34 79.1 14.0

2:3 80.7 13.8

2:321 79.3 15.9

2:251 79.6 B.O

46.8 2:26 77.4 6.1

2.6148.6 2:28 76.2 7.6

1.5 49.9 2:54 78.1 23.5

,scol 1.8 152.2

,

nzr ).5,'7:1713.4151.81 2:441 78.9. 4.1

2,249 3.4 141.5

T],31 ~5,566 2.5 52.8

T],34 1.,583 1.7 49.8

1.9 48.7

1.3 50.1

1.4 51.2

Tll6

1.8 52.2

T:J.29 5.017 1.3 50.9

:r:us ,600 1.8 50.3

x:L25 1.7 50.3

'0.24 ,600 1.2 49.5

TJ.)O ,863 1.8 50.4

5,089 1.7 51.1

•

•

T~ ~4,9051 0.8 150.5

D-226IT:114l5,1861 1.1151.5

I/O-2;!q T:109 ~5,0481 2.0 I 51.7

633

634

635

'.

-J.6

-'7:1

_2

43

14

-30'

-30

12

122

72

-27

-19

eo

17

-30

-19

100

27

20

27

25

36

29

30

16

79

30

1

5.4

2.8

).~ I 24

5.4

1.'

.. '.4 19

)j ~ ..8 30

6 ¥ 12

.. ~S 24

• 2'!ll 1·27

a I 2..2 I 2'i

•
"15.2
, 1.9

.1

~

•

88

81

56

•

131

43

77.31 85

50.71 114

69.61 90

,8201 ;.6 ll3

5.'790

5.6301 72.9

5.6701 70.6

)
) ~5, 7£,(ll 48.6

l
l

6.7115.

DATA

;1.9

4.2

3.6 15.6501 75.81 139

5.0

7.5 Il
) 3.2[5,720

8.1 I
l2.6 5,7201 71.

'l ~.

- .•

UI.TlMATB

,

1.1 1 8.6 1 4.2 15,6901 56.11 eo

1.6

1.11
8

•
8 13 .

8

1.1 10.5 ?O

1.2

1.1

1.4 I9.0 3.3 f,,680 53.91 126

1.3 8.6 3.6 ,6;0 52.~1 III

1.0 111.2 4.1 5,620 69.81 III

5.600 50.0

COAL

0.56

0.40

0.51

5.410.70

, I 10.49

80.

82.61 ;.0 10.46

82.61 5.1 10.54

eo.8 5.5 0.74 1.2 7.9

78.6 5.2 0.71 1.2 10.1

79.2 4.9 0.S? 1.1 10.6

'.

, EST RES'n I. T S - 0 T TAW A
. h .

CARBOHIZAT ION DATA

;/// ;1 10 POmlD COKE OVEN
____u__./ 7 Y / #" / / / 7 7 7 7 . 7 7 7 7 7 7 7 7 7.·:> /COKE ANALYSIS

'.

,

5.01' 36.1! 5'1.2

I ...

•
'.

1971 8.6121.7169.7181.314.410.40

196 8.8 21.0 70.2 80.9 5.0 0.37

2021 10.2 21.2 68.6

1971 7.5 22.3 70.2

2011 8.1 20.7 71.2

164

2011 9.9121.2168.9

197 8.0 20.7 71.3

187 7.9 25.2 69.9

183 10.1 24.9 65.0•
195 10.6 21.2 68.2

•
199110.5 22.8 66.7 78.0 5.0 0.35

188 9.0 25.8 65.2 80.3 5.4 0.69

189 8.6 24.4 67.0 81.5 5.3 0.65

192 11.222.0 66.8 78.7 4.8 0.23

197 9.420.9 69.7 I 10.44

1971 10.3120.8 '168.9

9

. ,

2143

~I~
2135

156.

2291

1

12

2292 10

2299

~~
2135 )

2133 ~

144

l45

'1966

2290

1m

,
I

EP

EP

EP

LeR

LeR

~'f HR /
1978

2140

1963

2297

DH74

DH748

7

4 1DIl77

T!PCAL~~

8

,7

7

8

.8

Bll9

lOA IJI4l LCR

5% 8 DH38 LCR
25% 8 006 LeR

lOB' DH361 ILCR

lOB I AI0 LeR

9 DH57174o-7~8 HR

lOB A5

lOB AlO

t
.' ,

81<9

81<9

81<9 DH5)· 551-5

85% 9 /I!l37 I LCR
15% 8

rb

j9O%1<1 DH36

!lo;c 91 Dltl6

,.

[
(•

{~-.-

ll,

0:'

«1•
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CoUlE ADZI~E~S:

. OnJU Tona
ULtX: .

'1:2304 H: 2HS

Coo; us.:> I

A.. e. C. 4TH. } 0"'=
I.W1UY·S COH;'L£Tc (,
'NO PH;u.sl:.
TAm;llS' COUW:IL. nco

FOUUD£O IU3

3-6. GINZA NICHOME, CHUO.KU

TOKYO 104, JAPAN

'WONE, tJ,]-Olll

. -."t-21~1

'RANCHtS:
LONOQU, ouas:le::>~;:. Y.lLAH

~ YO:::l:. lOS A:;:;iLES. PO::ll)'i'
VANCOUV,,2, LW.A, SA'/TIAC:>. 51",',i'1

CALCUTIA, t:~, Oi"U"II, TJ1;J;,

t(ONG J::OHG. OSAKA, tlACOYA

't'OI:::OHA1"\...\o "oaE. HC.

... "

"

• i
,,-'" '.

...
, "

REF.

OUR

YOUll

)lr. Roy II. 1nui
Cenera] r-tanAg'cr
Transrac Corroration
1107 lIoge tuilding
Seattle, Washington 98J04
U.S. A.

_I

Dear ~lr. 1nui,

I should like to advise vou the resuJt of analvsis test

of sampJ e COC'll from Tornado ~lo~ntain rrorerty \,'hj ch ~\'crc sent

t;o us l-y Cro,,'s Nest 1ndust ries.

Sample 36 37 38

SCilm f\o. 1011 9 8

)'oisture 1.93 1.04 1. 26

Ash 10.27 9.29 7.14

V.N. :to. 72 21. 62 21.24

F.C. 67.08 68. 05~ 70.36

Total Sulpher 0.4J 0.39 0.38

Callorie 7,620 7,740 7,9JO

Cl 1.05 0.53 0.53

CD1 7.5 7 5,5

;

,'.

......
'"•



~~~:?K~~:l VANCOUVER

04·S1H2

•

~~J(K

@tejl{t ~ ~~I~jlacla,!l?-d.
STE6. 02.3·62:». 470 GRANVILL.E ST.

PHONE: f5t!!1S·2S91

to Nippon
but due to
are still

3D, 1970

Dear Sirs,

80 kilo grams of the same samples were delivered
Steel, Sumitomo Metal, Kawasaki Steel and Kobe Steel,
extreme congestion of their laboratories test results
not available.

R.n.ENCE No.._-,0",V",L",-:.1",9"6,,,0,,-

VANCOUVER 2, B.C., CANADA

~S7-'",(l)%[ Ii')lecember

Crows Nest Industries Ltd. ,f 1'f.(t\\lEb \~ .
Fernie, B.C. (\~ JI~~d'~,!, ~l
Attention: Mr. J. J. Crabb j) .........~? 'ft

", 0 .. -........... ">.:
.~~" ~--. --_.-""

I
,.....i-'); . ~
v~ Re: Test Result of 8 drums Line Cr~k Coal Sample

~Ol~'~ We enclose herewith 2 copies of the report on testing the
~O - Ijl. subject sampl.s by Kokan Mining Company (subsidiary of NKK) at
). J NKKls instruction.

\

•

NKK commented on the samples that 10 A and B seam may compare
with Balmer Coal but coal from 8 and 9 seam is similar to Vicary Creek
Coal or Australian Coal and may regarded as semi-hard coking coal or
soft cofking coal. They feel that ample consideration should be given
to the ratio of 8 and 9 seams and 10 A and B seams at the time of
mining. •

Yours very truty,

I .'iakama tsu, Manager

OKURA & CO" CANADA, LTD.

f~LsL
WSM{yz
Encls.

,
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COMH':NTS ON JAPANESE DATA ON C.N.I. SAMPLES AS PER LETTER

J.J. CRABB TO J.C. BOTHfu~ DATED JANUARY 7, 1971

by

W. Gardiner

From the "characteristic test" tables it will be seen that the .eam.!

8 and 9 exhibit comparatively low F.S.I. and fluidity whilst lOA and lOB

give much higher values 1n these respects, as was the csse with our own results,

aa found in the present Stelco/C.N.I. test •

• The totd sulphurs in 8 and 9 are appreciably lower than those of lOA

and lOB, as was also revealed by our tests in Ottawa in the same program.

With regard to the Gieseler re.ults the following table gives a com

pariaon of the Japanese figures with those obtained by ourselves. They agree well

• except for Seam lOA, our figure being 64 whil.t the Japanese figure is 6.9.

Our technician has suggested that the low M.F.T. reported by the Japane.e in

the caae of IDA inclines hi~ to the belief that the Japanese figure i.

incorrect possibly due to the point being inserted erroneou.ly, the true

figure being more likely to be 69.0. Perhaps this could be queried.

Japanese Result

Ottawa Result

Seam 8

1.1

1.3

Seam 9

1.3

1.0

Seam lOA

6.9

64.0

Seam lOB

9.8

7.5

•

"

Aa mentioned in your l~tter the head aample of each seam was spparently

aplit into 2 parts, one part being crushed to -25mm, whilst the other was

taken down to -lOmm. A little confusion arise. here becau.e it ia reported

that blends were made from the 4 individual seams with regard to the -25mm

material, and also from the -lOmm.material. No re~ults are given for tumbler

teata of the blend of the -lOmm material but only for each seam at thia size,

therefore one is left to conclude that. in fact no blend was made up for thia

aize.

•
•
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-
In the ease of the -25mm blended material, tumbler testa appertaining

to the raw coal (prasumably), and also to the fraction obtained fro= the sink

and-float experiment are given and theae teata show that no poaitive improvement

ia obtained by this separation.

With regard to the aetusl results of the tumbler tests there is once

again a marked improvement in the cases of Seams lOA and lOB as compared to

S..... 8 and 9 •

I would not care to comment on the lack of agreement between the

Japane.e figures and those you have obtained in the past from us. Obviously

the type of oven and heating program could well differ from ours and without

• knowledge of this area, comment is not valid.

ODe'point that appears in the figures is that the moisture in the

charges was fixed at 87. which is much higher than the value we employ. It

..y alao be remarked that the Japanese' do not specificslly atate that the teata

reported are in fact J.l.S. They give the screen percentagea on 50mm and 15mm

but do not mention 25mm which is included in the standard J.l.S. method.

Pinally, in the last paragraph of your letter you remark "that the drUlll

index tests show little or no improvement by blending Balmer coal with U.S. coals",

Bither the tables zou have sent to us are incomplete or you are mistaken. A drUlll •

index test is reported for Balmer alone and 3 tests A, B, and C, are reported

for N.K.K. blended with American coals, but there is no mention of Balmer

being blended with American coals.

,
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Hr. R. Crisafio,
Aaaayer,
Crows Nest Industries Limited,
rernie, .B.C.

Dear Bob:

I N-.nwc'"

,

I
i

Metals Reduction and Energy Centre,
562 Bhoth Street,

. I
Otta ,Ontario.

5 Jan ary, 1971.

ae: Project 03-3-0/14-10

. .
I would like to apologize for my t~rdiness in replying to

JOUr letter of December 7th, 1970. My main excuse is the difficulties
associated with the Christmas and the New Year activities.

•
the following comments are made in response to the questions

t ... 111 your letter:

".

<.

1. The sample of CNI coal cleaned at the Coleman plant
has been crushed and sampled and is now ready for
testing. I know ~ur resctions concerning the

'relesse of information from testing this coal. In
discussions with Henry Faulencu he is cognizant of
the adverse conditions during the cleaning of this
particular sample ~ut would like the information
anyway as this particular coal, being high in ash
content, would indicate the affect of the mineral
matter in the coal on the resulting coke properties.

2. All the samples of coal required for the Stelco-CNI
project have been prepared and are now in the course
of carbonization tests. These coals includ~ CNI
Seam Nos. 8, 9, lOB and lOA, Balmer No. I, Pocahontas,
Kathies, Southern high volatile and our reference hv
coal. The analysis and MW oven teats required are

/2

•

.
.. !

,'~
, I
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specified in Tables 1 an 2 prepared by Stelco
December 14th, 1970. I ~ave enclosed copies of the~e
two tables in case you have not received your copies.
You will note in Table 2 lthat the tests in the MW
oven are listed in chronological order based on their
importance. Henry Paulencu has requested that we
complete test Nos, 1 to 7.,inclusive by mid-January,
The dates for carbonizing these coals and blends are
handwritten under each test number, Stelco was kind
enough to send Rick Griggs and two helpers prior to
Christmas to assist in the coal crushing, blending
and sampling, We are very appreciative of this
assistance. Rick has returned to our laboratory,
today, to observe progress in the project,

',. Bulk sample f,.om, lOA Seam, Adit No, 12, comprising
two drums is on hand but not prepared.

4. Bulk sample from Adit No, 13, Horseshoe Ridge, Seam No.7,
comprising two drums is on hand but not prepared.

, "

5. Bulk sample from Adit No, 15, Seam 6, comprising
four drums has been prepared and is ready for
carbonization, Incidentally, is the identification
of this sample, as given here, correct?

6~ Bulk sample from Adit No, 14, Seam No.8, Horseshoe Ridge,
is on hand but not prepared.

tl
Due to the urgent request to expedite tbe CNI-Stelco project the testing ~'

oCthe adit samples will be deferred unless requested to the contrsry,

i

~ <

status:

~I

With regard' to the 30 Ib, oven tests the following is the present

1. Da No, 77, Seam 8, Ewin Pass', is complete

2. Da No, 77, Seam 4, Ewin Pass, is prepared and ready
to carbonize immediately,

3. DB No. 74, Seam 7, Ewin Pass, is complete,

4. DB No, 74, Seam 8, Ewin Pass, is, complete.,

/3
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lIlow that we are back on stream we will, endeavour to carry out 30 lb.
oven tests on the same samples process'ed in the MIl oven. With regard
to the testing of the bulk samples in the MIl oven we will consider
including blend tests with our reference hv cm 1 after completion of
.the Stelco-CNI project. I

.Jack Crabb is scheduled to telephone us tomorrow "Bud we will
.relay, to him. all the information available on your coals.

I

....t regards.

Yours truly,

.J,C. Botham,
Group Leader,
Ketallurgical Fuel Engineering Group •

.JCB/~

" .

()

•

-, "

-



..

Ottawa, Ontario•

•

I

Hr. R. Crisafio,
Auayer,
Crows Nest Industries,
Femie, B.C.

RECEIVED THREE HUNDRED POUND SAMPLES TODAY TWO IDENTIFIED AS DH53 S2297

AND 'S2299 THIRD DRUM NOT IDENTIFIED. IS THIS THIRD DRUM DH56 S1963. THIRD

H>VEABLE WALL TEST CARRIED OUT WEDNESDAY. THIS· SAMPLE FROM CHICAGO AND

IDENTIFIED AS FERNIE 10 BULK SAMPLE 1.41 COULD YOU PROVIDE SAMPLE NU}ffiER AND

IDENTITY. RESULTS OF THIS TEST ARE AS FOLLOWS COKE YIELD 79.1 WALL PRESSURE

4.9 18S PER SQUARE INCH BREEZE 4.7 PERCENT MEAN COKE SIZE 2.26 APPARENT SPECIFIC

GRAVITY 0.902 STABILITY 62.2 HARDNESS 71.3 JIS DRUM 15 93.3. THIS IS

EXCEPTIONALLY GOOD COKE AND REPRESENTS THE HIGHEST STAB!.~I~...YA.L~ ...!JE.HA..YE

ENCOUNTERED IN TEST WORK IN~OTTAWA TO DATE. THE HIGH CARBONIZATION PRESSURE
•

PlUX:LUDES USE AS A SINGLE COMPONENT CHARGE BUT OBVIOUSLY THIS IS A VERY FINE

LOW VOLATILE BLENDING COAL. BEST REGARDS.

E. W. Montgomery,
Kines Branch.

'"

..... }

...

•



Department of Energya., Mines and Resources
Ministere de l'Energie, des Mines et des Ressources

IJI_ .""",A
j D"",Io,, d" mIM,

1""-It- .,.,.,.

•

Metal. Reduction and Energy Centre,
562 Booth Street,
Ottawa, Ontario,
ltlA OG1.

April 13, 1971•

Mr. R. Crisafio,
A...yer,
Crow. Nest Industries,
'ernie, B.C.

Dear Bob:

Re: Project No. 03-3-0/11-3 (Continued)

In Jack'. letter to you of 31st March, he mentioned that I would
be aending you the results to date of our tests on the various sample. we have
rac:eived from you.

Ve have carried on the existing project number which we were
uaing for similar investigations for you in the recent past, and bave added
the word "continued" to signify that these results apply to the latest samples.

Referring to your letter of 7th December 1970 to Jack the complete
liat of samples at that time was as follows:

(- (a) Adit 12 - Seam lOA
( (b) Adit 13 - Horseshoe Ridge - Seam 7

IlULK ( (c) Adit 15 - Seam 6
SAMPLES L (d) Adit 14 - Horseshoe Ridge - Seam 7:- ~..sc~

SMALL (- (e) DR No. n - Seam 5 - Ewin Pass
SAHPLES ( (f) DR No. n - Seam 4 - Ewin Pass

POR ( (g) DR No. 74 - Seam 7 - Ewin Pasa
30 LB. ( (h) DH No. 74 - Seam 8 - Ewin Pass

OVEN L
Ve .ubsequently received two further bul~ samples towards the end of January,
1971•.

(i) Adit 16 - Line Creek Ridge - Seam 7
(j) Adit 2.- Horseshoe Ridge - Seam 7

/2

•

•
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Thi. lilt compriles the tot.l number of lamples discus.ad in thi. letter. It
.hould be mentioned at thll point that we had an unfortunate experience in the
ca.e of the Mit 14 lample. TIli. lample val milplaced, .nd baa been only
partly recovered. This was due in lome degree to the change over of operationl
to Corks town Road and allo to the winter conditions obliterating barrel markings.
There are therefore no resultl included herewith for that particular sample, but
we hope to carry out the possible teltl in tbe next few days.

The resultl reported are as follows:

'fable 1 - 30 lb. oven results and Expanl1on/Contraction
results for DR sample••

Table 2 - l2-inch HW oven results and Expension/Contraction
relults for bulk lamples.

Table 3 - 30 lb. oven results for the same samples a. are
given in Table 2.

Table 4 - Analytical results now available.

Table 5 - Bench-scale results now available. •

I I ...ntime.
report.

we/em

I trust that the above information will be helpful to you in the
When our relulta are complete we will furnish you with the final

Your. faithfu!1y,

W. Gardiner.
Bead,
Carbonization Operations.

- >
~l

I

•

e.c. Hr. ~.C, Botbam



TAB'.I: !

30 lb. Oven and Exp8nsLon!Contract1on Kcsults Drill Hole Samples
- Project No. 03-3-0/11-3 -

Project Short Title: Crows Nest Industries Drill Hole and Adit Samples

...est Identification ~umheI' ..

.oII te of Test .
Laboratory Number
(refer for analysis of charge) .......•.•••

144

'15/9/70

145

15/9/70

156

8/10/70

187

1/2/71

COMPO~cST COALS IN CHARGE
('Z by wt. on db)

//
~. ~'t /1~" 100%

D.H. 74 D.H. 74 D.H. 77 ( D.H. 77
Seam 7 Seam 8 Seam 4 \ Seam 5
__J '-------" \..J' _

CARBONIZATION DATA
Net Weight of Charge (wet) •••••••••••• lb
Moisture in Charge •••.•• : •.•.••••••.•••••}
ASTM Bu1k'Density (wet) ••••••••••• lb/ft

3Oven Bulk Density (db) ••••••.•••••lb/ft

CARBONIZATION RESL~TS

Grosa Coking Time••.•••.•••••••••• hr:mi2
Maximum Wall Pressure lb/tn
Coke Yield Actua1. 't

~~ean Coke size in
Apparent Specific Gravity••.••.•••••••••

Screen Analvsls of Coke
(c.umula tive percentaife: retained on)

3 inch sieve ..
2 inch sieve .
1 1/2 inch sieve••....••••••••.••••••
1 inch sieve .
3/4 inch sieve••••••..•••••••••••••••
1/2 inch aieve .

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

Tumbler Test (ASTM)
Stability Factor ...•.••••••.•••••••••
H8rdness Factor .

Japanese Tumbler Test (JIS)
(cumulative percentage retained on)

50 DUD ;. ieve .
2S!DID sieve 4 ••••••••••••••••••••••

15 um slevc 4 .

1.9

48.7

76.2
1.64

19.9
58.0
86.1
91.8
94.2

5.8

51.2
63.0

1.3

50.1

•
79.4
1.64

27.8
56.2
84.5
91.6
93.8

6.2

56.6
66.2

1.4

51.2

75.7
1.55

18.9
53.2
84.9
91.1
92.9

7.1

48.6
62.3

1.5

48.7

77.7
1.41

12.6
44.5
75.6
87.8
90.0

10.0

44.5
56.5

"" I Linear Expansion 3
at B.D. of 52 lb/ft at 2% moisture

3~

-10.4 -17.8
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U-1",h "til OV.... II,endDn/ContrlOtla ••,ulu for 'dh ..,1••
.. PnJlCt 1" 1";·'-0111...' ...

" "'oJ.. ' Illo,t Ttll•• CrO\f1 aut -, at•• DI'111 Roh ... Mit ....... ....

T.·.It ldenlLrlutlon M~r ••.•..•••.••••• 769 770 771 7n 773 714 775 776 '777
n.t~ ur Tut. .•.••.•.•. •.•.•. •••.••••.•.• 9/3/ll 10/S/71 17/3/71 18/S/71 "IJ,n 24/1/11 ISIS171 30IJ,n 31/3/71
Laboutory tj_l~r I ,

(rrfer l~r .n.ly~l. of ch.r••) •.....••••••

~Jlt.NT (.'1~T.S 1M CHARr;t:
U. hy wt. un db)

~."1:'Hi'....11IlS IIo\T,\

Hr.il W~tl'ht Ul Clo'n:~' ( t) •••••••••••• lb
~tlJ, .lur,' III t:hllr.:e •. - ,. '.' J
.\S'1l'l "utI.: HcnllJty (wot) lh/ft,
Il , Rulk I)cm"Jtl' (db) lb/ft

;:',\1100"'11....1100 1tf.!il'LlS
l;r,,"~ Cnklm' Tllll(! ....•••••••••••••hr:.l!
"'!ul-ua \:aU Prcuure..•..•..••..• rb/in
COKe Yh:1J Actt,ad .••••••••••••••.•••• :-t
Meall Coke allte•••.•.••••••••.••••••• 10
Appareat ~l't""1ftc CrnLty••.••••••••••••

SCreen Analy~l. of Coke
(e~lllatlv. perc..,t'l;.1It rat.Lned on)

3 inch .1C' e .
J. Inch .lev•••••••••••••••••••••.••••

1 1/2 inch .Leve•••.•.•••••••••••••••
1 inch .levI ••.•••••••••••.••••••••••
3/t, inch _lcve•..••.•••••••••••••••••
1/2 Inch ILeva••••••••.••••••••••••••

Percent'~e ·1/2 inch (br.eze) ••••••••

r ......hr Telt (ASnt)
St.bliity filc.tor •••••••••••••••••••••

Hardnea ctor .

l'pane.e lu!bler te.t ellS)
(cunul.tlve percentage r.t.iRed on)

50 _ I lev••.•••••••••••••.••••••••••
2) _ Ile .
15 _ .t .

Lined Expanl10ll 3
.t •. D. of 52 Ib/ft at!t ~i.ear.

C:'" ,;, G£! ~'~{ ~~"" AUt l~ ,wit 13
out. - loot, se_ 7 Mit 2: 1001

~~-;hrse_ 101\... 100'\ Se.. 1 s... 1
71T/, bv l.ht'

. hv 7.f... • 101 .
(.I..rar.Da.

528.3 .. S27.\ 527.0 528.4 n7.4 522.' 529.3 525.0 'in. 5
3.1'" 3.0 2.7 2.' 2.9 3.2 3.1 3.' 3.0

".7 ".7 ".7 .... 48.' 48.5 48.S 48.5 48.5
51.5~ n.6 n.' 51. 7 n.' S!.O 51. 7 51. t 51.4

10:30,/ 10:30 10:30 10:20 10:30 10:30 10:30 10:30 10:30
0.41 0.61 0.37 0.15 0.48 0.11 0.21 0.14 0.16

81.6 ".. '0.' 76.2 10.' 74.' n.B 77.1 74.6
l.lt 1.99 1.1' 2.04 2.23 hl3 1.99 1. 73 2.04
1.00 0.95 1.02 0.91 0.96 0.91 0.90 0.94 0.91

11. 7 7.2 17.6 S.' U.O '.2 ••• 12.1 •••54.3 ".0 60.4 50.0 61.1 52.2 46.5 47.3 49.9
79.3 77.2 10.0 10.1 1S.5 10.3 78.0 61.3 79.6
93.5 9~.1 le.6 ,..1 95.4 ".a 93.a 67.a 93.9
95.2 92.5 '0.1 95.8 96.9 n.6 95•• 6a.9 95.6
95.7 93.1 90.S ".5 ".4 96.6 96.6 .... 9'.4

4.3 '.9 9.' 3.' 2.' 3.' 3.' 30.6 ,..
H.3 53.2 40.9 51.5 52.2 52.0 54.2 29.6 50.6.... '6.7' ".7 67.0 67.7 66.0 .... 44.7 66.'

23.' to.o ••• 23•• 21.8 21.2 16.4 13.4 1'.5U., 14.3 ".9 16.0 14.2 8S.7 83.4 71.6 ".0
91.7 '91•• 19.' 91.7 92.5 91.6 91.6 ".8 92.0

-16.0· . . -16.0 "10.' -11.7 -12.1 ..10.0 ..16.7



"10 1

,·for AcUt s-ph.
.-)·0/11-' ..

0__ _ .lJ:rlu. Drill Hole ..ncL.Ad.lt_ Sgple.

)0 ~. Ov.n •••vl
. - project it

prpttst abert 11t1" CrQV' X"t •
(,

\..)J I Tut lll.ntlflc.tlon NlMIher •.•. _.•••.••••••
• nlll:! or TIl:!l •• t .
I L.hora tnr)' Nu.b~r I

(refer (or .n.lYI1. of ch.r~e)•..•••••••..

Ial
3/2111

1a9
4/./11

190
10/./71

191
11/3/71

199
23/3/71

'00
.4/3/71

201
26/5/71

.0'
30/3/71

'05
31/3/71

CmfI'Q',I:::iT COALS IN ellA.rot:
(1 by wI;. un db)

~
OO~

AdLt 12
Sa•• 1

----
lOO1~IOO1Adn 1, Adlt 2
s••• 7 s.•• 7

/ v-

307;

Adlt 16
Se•• 7

70'%. hv
t.f.rene

A~
s.:~ ;; r~t 15

kl!•• 6
7<n. hv

•

CARI'ON{ZIITtDN rlATA

-N"~ l.Iel~hl 01 ChaII\ll! (vet) lb
Hnl .. ture In Ch.r~~e j
A:-l1t 1'1I1k lJ~nllly C t) ••••••••••• lb/ft3
OV\"II Ilulk Dt;llslty (db) lb/ft

CAIt:lO'l!7ATION ltE'iI'1.1"S

(;ruI," Coklu,~ rime ••••. , ••••••••••• b:':lnl~

HU1mu", 1.1.11 PreSiun.•••••••••••• 1b/ln
Cuke YIeld 'Actu.l •••..••••..••••.••••• 7:.
H('on C9ke sIze in

Appu('nt Specific Gravity•••••••••••••••

Sc:rC!('n An.ly!lh of Coke

(cumulltlv~ perc~nt.~e ret.ialXl on)
3 Inch sleve ...•••••••••.••••••••••••

2 Inch sieve •.••..•••••••••••••••••••
1 1/2 inch sleve •...•.•••••••••••••••

1 loch .l~ve•..•......•.••..•.•.•....
3/4 inch sieve•...••••••••.••••••••••
1/2 inch !lle\'C! •••••••••••••••••••••••

Percent.~e -1/2 lnch (breeu:) •••. , •••

Tumlllf'r Tt'.t (ASTM)

St.bi 11 ty f.ctor •••••••••••••••••••••
n.rdne.s f.ctor •••••••••••••••••••••••

'.1
41.5

14.3
1, 71

J

34.6
66.7
90.0
94.4
95.9

4.1

52.0
63.8

1.7

51,0

10.9
1.67

26.3
60.5
17.'
93.4
95.5

4.5

52.1
62.4

1,9

50.5

17.3
1,77

35.9
66.0
S8.3
9J.2
95.1

4.9

44.4
61.9

1,4

50.5

72.9
1,53

16.1
50.0
14.4
93.3
95.6

4.4

47.9
60.3

1,5

49.4

10.7
1, 62

2'.'
59.0
14.1
92.3
94.3

5.7

45.6
58.8

1,7

49.4

73.3

I."

17.7
53.0
14.1
92.8
95.'

4.1

45.0
58.8

1,5

49.1

73.1
1,47

8.0
49.9
14.6
93.6
96.1

3.9

47.5
61.6

'.4
49.'

71.7
1, 70

32.7
63.2
1S.3
89.4
90.8

9.'

46.3
57.0

2.'
49.8

73.5
1,50

12.6

46.1
86.2
93.3
95.8

4.'

44.4
59.0

t

J.pllne!le TuPthler Tut (JIS)
fCWMlhtive percent.ge reutntld OD)

50 _ .ieve•••.•..•.•....••.•.•.•.•••
25 I'IfI sieve••••••••••••••••••.•••••••
15 _ .Leve••••••••••••••••••••••••••
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TA.BL! S

Ther.al Rheological Propartie. (IYatl,bl. at pr••ent)
(Project No.03 w3-0/11-J)

Project Short Title: Crowl Neat Industriel Drill Hole and Adlt Sa-plea
,

l':!!'!..'ill[,!,. t i un

J.;lIJ"r. toey NlI.lu'r ••••.••••••••••••••

Dcs..:r1I'tlon •.. \' ••.•..••••...••••.••

")

3378-70
DH77
S... 5 @

~~;~-7~2137-71
".Jtt 2 ;,die 1
Sum 7 . Seaa

tinear E.p.n~l(ln

. IW. 52 Ih/ClJ n 2t ~lItlJre••••••. z.

r.lrsrlcr pta~tlcttv

Start. .......•....••..••.•..•..... ·C 420 :'0 433 444 454
fuslon Tt'mfl .•.•..••••.••••••••.•• ,·C 434 459 448 470
Hax. Fluid Teap ••..•••••••.••.•••• ·C 456 464 466 470 466
finat fluid Teap••• _••.•••••••••• ,·C 478 482 488 491 4116
Solidif {cation Temp ................ ·C 4118 493 489 493 490
~l"l lIng Rall);,e •..••••••••.••••••••• ·C 58 42 55 47 30
:iax. Fluidity•.•••••••••••••••••dd/. 83 4.1 24 5.4 1.8
Total ...••••••..•••••••••••••••••• dd 538 53. 178 47 • 16

nihtatlon

TI - Softening TCtIIp••.•••••••.•• ·C 404 421 406 407 416
Tit - Max. Contraction tmp.•...• ·C 446 460 452 45. 467
TUi - "n. 0llatation Teap••••••• ·C 476 484 479 482 447

Contraction •.••••••••••••••. 't 28 26 . 29 24 23
Dilatation•••••.•.••••••••••• \ 66 2 11 -17 -2'

Free S~~llin~ Index 8+ 6 1/2 7 5 3 1/2

•

\
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"I'ELEPHONE: 01·357 8333

I'ELEX: .05123
YELEOJl.U4a: .JUSTEELEX LONDON TELJ:X.

TOURREP:

o",..u, GEDIET

Mr. W. R. Prentice,
crows Nest Industries
FERNIE,

B.C., Canada.

Dear Bill,

Ltd. ,
..: .
i.,.: .

'.-

BRITISH STEEL CORPORATION
151. GOWER STREET

LONDONW.C.l .,

25th January, 1971
," .,

..
, '~

- J

..

•

I thought you would be interested to have a copy of
the' first results obtained on the sample of your coal
lIhich you sent to us last month. When Dr. Pinchbeck
returns £rom Australia he will, no doubt, write in more
'detail.

It lias a great pleasure to meet you and all your
colleagues during our visi t to Pernie in December and we
very much appreciated your excellent hospitality. ~We

look forward to seeing you again before too long.
..

Best lIishes for the New Year,

Yours sincerely,

Enc.

cc. Dr. P. Pinchbeck,
Stavely Works,.
Chesterfield, England.

•
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THE BRITISH COKE RESEARCH

CHESTERFIELD

DERBYSHIRE

r.
L.

ASSOCIATION F'( l-t:

Cj{DWS Nolr;

......,.....,
c. T. S. WRAITH.....c.I...

I· ,f .
. C'0 P,IOS.(l) I< .WQ, ycJ. t1J..., CHU"." ••• , ....

~ Utows Nt:.-s;. J
(j).6.w. "",cc'

18th January, 1971.

20 JAN 1971
w. N. Menzies~Jilson, ~q.t

The British Steel Co~oration,

151 Cower Street,
London \-i.e.1.

•

Dr. Pinchbeck before his de?arture to Auztrali~ has SUBzested ~~At

10u might be interested to have, as early as possible, the results
obtained at the Co:ce ~cscarch Centre \loSing specially washed sample of
~s Nest Canadi~ coal.

t The enclosed sU!lunaries of anal;,oticru., petrographic and test resul t.s
sh"", that althouGh the swellins nlr,ber 0 f Crows 1':e5t is about 6, this
coal showed no fluidity O~ ex?ar~ion i.e. it is apparently deficient

~ ~n caking properties (see Table 1)~ Our sample of Crows Hest •. even after
() oP~.JI.:r(:, washing in carll.?!' tetrachl~!:ide .':!ost probably uncer laboratory conditions,
'lj;.clP ~fY 'haa cor.:parati-lely niGh ~ntent ,·Ii th finely dissed""ted mineral

- ..J1 r:' matter. The petro;;raphic analysis (see Table 1) B.c.'"!"ees with the findinGS
~1fil~)J..:J1o-V of the analysis a..,d "ho,,"s exceptionall)' high content of inertinite likely
) ,/" J)'" to de;,>ress fiuidi ty "hich could =u:le II decrease to the !'esistance of
j.. tpy: coke to abrasion.

p',1-. When ero"s Nest coal is carboniced alone in the J:lovnble-"all oven
?\J (250 1'.g) the para.-neters indicati".; physical resi~tance of col:e to

.,.. breal"..s<;e (1~' in shatter and ::40 ",iCl:::1 indices) are reasow::.bly hi"i'l.
'v'~S Resiatance is defined by 1"10 r.:1Cll.':! in:ex and Clnke of breeze is cO!:lp<U'ativel:r

low, (see Table 2). Neve!,1;5elezs as shOt", in Table:; w!le" 30 per cent of
Crows Nest is blended tdt!> 70 per cent of Ravenscraig blend its effect is
beneficial i.e. all the para.':leters 01 coke stren:;ta i.rIprove includil'.g the
resistance or col-:e to abras:'on a."!.d tn~ breeze make, t..us i=?rove~ent bein.s
practically cO::lparable with that obtained "'''.en acidil'-& Peak Do,·", Australi=
coal. I would like to stress, !lovever, t!:.ao as only single results ce ~

available at each condition t~ese observatiol'~ "auld need confin:~tion.,
I

•

--------------------.¥........."..c"........,,.'w..."'.......4po........"""...._·--...'i ..,--~,-..
I

•



\1. N. Hcnzic3-Uilcon, E.:3q.

2 -

18th Jroll.:ar;r, 1971.

•

•

Unfortu~ately it is not possible to give a 3~itish coel \~ich could
be compared directly \1i th CrottS I'~eot except possibly a coal si:tilar to
that of, sa~t, He.rine (iroC\ Sout!1 I;,'ales coal field) but even t~e:l t.~e

Marine coal ~ould have artificall;r increased level of Duraine.

I hope the above infor:nation will be of use.

Yours sincerely,

V. J. Pater

.' .•..

..
uJv r-

~

,
r--=
~
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Crov·. Heot Ccr.1

v , a c . ',. o

.- ;

»rr. ~lncrol

...tto!' rre~
•

•
P7rlu. GUlphur O.O~

SulphAte wlph~ O.O'V;

~....lphur o.~J(6

CU'boD dioxid.e 0.2' per oent

Pboop~rue 0 -oJ,.(. 1-
Color1t1. Vol.. (8tu1l•• 1}6:;O a.d"

"

"

..a. Swollios li\Z:lbor

.. ,.I.
.\

I

. .

Sott.111A; leeper-.ture

Cootl"4OtiOA

PUct<lUOll

, 10 flu1l1i tT
•

a

Jato,.....U.ool Cla.ac1t1eat,... 4}Z. (f. ()
7....-n(n.J.6 .... tA..,.........,17 J.,(" --

Y..c:u~l :~al'r3is vol/vol t1ineral utter frete bub

, '

~•••• __ ._,~.• ,_d'· ..~ ...

;.~~c~~~c:. ,rou, (rancoo) 1n oil or R.I.
:.!-: - 0.9

':.' - 1.0

•

•

I
Vitrinite

!:d~tte WU

!u:-tlntte 38

~.c _ 1.1

1.1 _ 1.2

1.2 _ 1.'

1.' _1.'
1.' _ 1.5
1·5 _ 1,6
1.5 _ 1.1

::nft :-D.:tC?~ renectanee

"

1.518
0.8 pc: c::~t

~.6 ~er ce!lt

,., per cent

29.0 per cent

"'.1 per ce::\t

18." per c.::\t

6.9
flU

2.}

1.2.4 Z:U cent

" .
r
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THE SRITTSit COr.:: P::c;!A'RCl! ASSOCIATIorl

'rEST PL/.fo;'"!' - Y"J'J,'Blf: _:.:.Lt r::57 0'1::::

stu an,dysis

" I 0 •• f
" ~ • to ••••••••••• !. ., . .'" , ,
%". to ••••••••••" .• J I •.•.........•. t
% 1 .
"t· ·.. ,·
" • •••••••••• ,0 •••

I.' t1n
I + :.:1n
• +- iin! + 1/161'1i + 16 3.5.
I + ~ 9.S.
1+723.5.
! +'20 B.S.

" \ ••. ~!J ;:1-....• "., .<.<"·l·)'" •••... ..a .. ···
" ... If.·lA ..... I
til I :2.l'~i" ,
'" 1 .. ···>.'1 .. ···· I•••• .''Yo .~ ••••• r

" ~ :47. '
"1 >tt1~, !
"I !~:7" I
" I ~~.,1 !

Moisture (air dry)
Volatile rte:ltter (d.b,)
Ash (d.b.)
Volntile "atter Cd.a.r.b.)
B.S. swelli~g number
Sulphur (d.b.)
Carbon (d.a.r.b.)

I Hydrogen (d.s.l.b.)Iv.oieture (as cho.rgcd)

S~~qy OF T~T RESULTS O~ a~ OF ••••••.••••••••••••••••••••••••••••• ; •••

Date tested ••:1 ~{'.7/ .
(eil"", ••1) A)

•, ..

C. cnKI~G PPY~5URES

...'
; ,
;', .-

•
'.

-'
.'

• .'
~ ~.

:':;J
.:{,

fr

'}
8e

~• cr
~ -'• Itr
~~

11
o:::C:- , •. , , ':-:--: . , , , ,--;---;-- , , •
, 2 } 4 5 6 7 d 9 10 " 12 1} ,4 15 '6 '7 13 '9 20

tarbQnisine; time. h

Maxilluo ..,.11 f1re.ssure •• !;?: .~~~:....
MAximum i~ternsl pressure •• JYl~ .••.••.••
I'1D&l pNesure at ~i:JeM.rge •• ,C...~ .11J/t'l--:. '0'

.. ,

.,

•

•

,
I

D. COICS

Siu analyois

+ 3X) Ill:' ,; ; •• •.;l:~. II !H'!&:l co:':~ she ::-: ·"3.~;f
+ ,A..1 In % I .. .f::.~ ....' I ,

.. 1''') lIlO % I .0.1.1:-.7_... Shatter l:-.dleu. !
• l'tollr.m ~ l·'~"f·"·····: + 2 in 1tJ.')1
+ I_..:l.,.~, ... ,;]:s.. .. : + ',1 'q{i\;.
: ~~~ : ~ I:: :lG\~: :::! - ,1~ !:;OZ.?;:
+ ,.0 "",. ...:1.1:?' ....' . .,

1,.) CI::l .' I "i~~'" ' Hicur! 1~diccs I' ,
• '\) :. . '··~:":1·'·· 7'S-'

"".' • "~i., ; + "" "" I~.,~.
ao""~;f ....,,,,C -30'" .">'
\,\ ~. 'V2 ' <\1co .~ I ••• '-It.:, •• ••• ., 20 c., • J','\
10 D:: to I ; .. 10 tr.l ; ••i-.e;:

~clcal analysis

i Corbon (d ••• r.b.) %' ••••• ,

i~.;Td~o••n (d••• r.b.) ,J....
I Ash (d.b.) " •••••

!Sulp~·," (d.h.) % .

Ph.s;;'.,u. (d.t:) ,+ 1

.... ,. ,

r
I
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'IKE D:::In:::U OO}~ ?.::z:.'.RC!.l J.s~CIA'l'IO:1

6~ of tc~t cbta. - D~c:lblOoo\:i'.ll te:Jt 0""'':2.

. .
8t ... ~:1. ~~":lUel)·

. -
#- -t

P.4n .....ecroJ.E t:lcnd • 10J 70 ;70 Nll 1:11 : 1111 JlU
I

r.ulr~bl1 co.nl • tal Nll 1111 100
10 I 90 1111
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22nd April, 1971

Ltd. ,

JJC/sb

GED/ETOur Ref.

Your Ref.

Mr. J. J. Crabb,
Crowe Nest Industries
Fernie. B.C. t

Canada.

Dear Mr. Crabb,

British Steel Corporation
Head Office
P.O. Box 142, 151 Gower Street, Lona'on WC1 E SBB
Telephone 01-387-9333 Telex 265123 _,

~"'; ~ . .','"
/." •.. 1..".

',:;.' ...... " .
//"/,,~.'-.' .~

.., I "-...". .
'.' '·t.V'/"·· ",, '-ti/'\"'
'.' '~7 I'.r

\/~~.!:f.!
, C. -:\ ~ ~

,

Thank you for your letter of ~Arch 11th, enclosing your invoices
~or shipment of coal samples. These have been passed to our Accounts
Department for payment.

The attached sheet gives analytical data on your coal sample.
Coking tests were carried out on your coal and a number of other coals
in the 250 kg movable wall oven at the British Coke Research Association

-test laboratories. The following oven test procedure was adopted:-

1. Charges were crushed to 85~ minus i in.

2. Carbonised in 3he oven (Width 16.5 in.) at charge bulk density (d.b.)
of 48-50 lb/ft , and at a mean flue temperature of 11000 C.

3. The oven was
areached 900 c. ,

4. The coke was

pushed one hour after the charea-centre temperature had
equivalent to a carbonizing rate of 0.1 in. per hour. (/"'IH~?)

. ............ .' ./i

sized and subjected to shatter ar~ micum tests.
•

Up <to 30 per cent of Cro"'s !lest coal lias added to a series of base
blends which represent the type of domestic coking coal blends used in
various parts of this countrJ. As you will note, there is a significant
improvement in physical properties over those of coke made from the base
blends.

Base Blend 'f- addition of VII (db) li" f.acum Indices

of blend shatter }'40 ~no

Bavenscraig Nil 33.5 83 60 12.0

• 15 31·5 86 71 10.3
30 29·5 88 73 9.8

App1eb:r-?rodingham Nil 34.5 84 62- 11·5
30 30.2 89 78 10.2

Easington Nil 36.3 85 58 12.7
30 31.5 89 75 10.0

,
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•

.1.; J. Crabb,
Fernie, B.C., Canada.

2• 22nd April, 1971

i.

You will appreciate that we ere still carrying out similar tests
on coals from many parts of the world. Nevertheless, these results
are indicative of the properties which one may expect from the use of
this coal under our conditions.

nnd regards,

Yours sincerely,

•a. E.• DAVIES

. .
•

•

Eac.

'.



,4.2.3. Cro"'s N~nt. Origin: Cannd<>. 2000 lb "nr.t~)le received by B.C.n.A.

Analysis

Moisture - IVoldile I -\ HydroGen Nitrogen Oxygen
,~h matter SUlPhur, Carbon

!r-dried basin 5~ 1.5 10.0 I 20.0 I 0.46 78.6 4.22 I 0.93 -
~-mineral-

J I \ \. 4.72ttor-free
leis - - 21.7 - 89.9 0.96 4.4+

432
302 or 303

~ 66.4
%Nil.
.~ 33.6

1.24

00 408
,: 21
%-21

~ 0.02
~ 0.01
%0.113
%0.25
% 0.026

Btu/lb 13650
Btu/lb 15610

+ By difference

P1ritie sulnhLtr n.d.
Sulphate sulphur a.d.
Organic sttlphur a.d ..

• Carbon dioxide a. d.
Phosphorus a.d.
Calorific valuc a.d.
Calorific value d.",.;n. f.

Caking and s"clUm: tests

N.C.B. classification

PotrograDhic analysis
• Mineral-ontter-free basis

Vitrinite
Elcinite
Inertinite
Hean rando," reflectance

B.~. swelling number

nuhr dilato,"cter

Softening temperature
• Contraction .

Dilnt.cltion

Gieseler test

- No fluidity

International clussification

,
•
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CANADA

Department of Energy, Mines and :aesources
Ministere de I'Encrgie, des Mines et des Ressources

r Mln~, BNJnch
1 DI,~ctl(}tt d~1 ,"WI

I,nr. Ii-.Mr
11-. Nfl¥4ln

Metals Reduction and Energy Centre,
562 Booth Street,
Ottawa, Ontario.

25 January, 1971.

Mr. J.J. Crabb,
Exploration Manager,
Crows Nest Industries Limited,
:Fernie, B.C.

Dear Jeck:

Further to your letter of January 7th I have asked Bill
Gardiner and John Jorgensen to review the Japanes~ dat~which you aent to
us. Their comments' are attached ·to this letter. Bill has concentrated
on the carbonization aspects and John on the petrography.

I received the map display cabinet which you were kind
enough to aend to us. Our carpenter shop has offered to make slight modifications
and ataining-compatibility with our room decor. This item will provide a
useful role in keeping track of our projects in relation to their geography.

JCB/em

Yonr~, tr~:,0'----.---...
\

J.C. Bo"ham,
Gr~up L~aderJ

\ \
~~:allu;Pieal Fuel Engineering Group.

o ......

Do~ 11 ~eil.1 ~
(Z1t.i '" ).~! ..d ~"{ (\I!MW, lio{

.r.G. Jo;gensen
'W. Gardiner.

Enelosures

c.e.

•

,....
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-
COMMENTS ON JAPANESE DATA ON C.N.I. SAMPLES AS PER LETTER

J.J. CRABB TO J.e. BOTI~ DATED JANUARY 7, 1971

by

J.G. Jorgensen

------
Comparison of Analy.is-Petrography

Japanese MREC Japanese MREC
Seam 8 Seam 8 Seam 9 SeSDl 9

Vitrinite 46.4 40.5 52.2 47.7

Exinite. 0.0 0.0 0.4 0.0

1/3 Semi-Fuainite 6.7 14.9 6.7 13.0

Total Reactivea 53.1 55.4 59.3 60.7

2/3 Semi-Fu.inite 13.4 29.7 13.4 26.0

Fuainite' 2.4 9.3 3.1 7.7

Micrinite 25.7 0.0 18.8 0.5

Mineral Matter' 5.4 5.6 5.4 5.1

Total Inerta 46.9 44.6 40.7 .39.3
~ Mean Reflectance 1.34 1.27 1.43 1.36

Optimum Inert. 11.29 • 12.80 9.38 11.03

Strength Index 5.5 4.65 6.6 5.67

Comparing results from the same seams there appears to be a fund-

amental difference in interpreting semi-fusinite, fusinite and micronoid which

I cannot explain.

Optimum Inert. is a petrographic term indicating the relative amount of inert

material the vitrinite of a particular reflectance group can bond to give the

but colce.

C.B.1 ~ CornpoRltiqq-Balance Index- indicates the relative ratio of reactlves

to inerta with the balance point of one. (i.e. vslues greater than one indicste

~ an ~~ceS8 of inert!, and values less than one indicate an excess of reactives).

,



•

5.1 .• Strength Index - vitrlnoid of each reflectance group will produce

coke of 0 relative strength depending on omount of inert moterial added or

present.

Strength Ind~~ • @eactlves x Strength Factor) for each vltrlnoid reflectance type.
Total Reactlves

Stobility Factor is determined from a plot of the atrength index versus the

comoositlon index.

Baoed on the Japanese values of eBl and S1 the calculated potential

atabi1ity factor ia 1iated below. The values obtained from petrographic

analysis at ~mEC for the same seams are a1,0 listed for comparison.

Seam No. Japanese Stability Factor MREC Stability Factor

8 38 35

9 46 46

lOA 42 51

lOB 43 • 57

•

•
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CANADA

Department of Energy, Mine~ and Resources
Ministere de l'Energie, des Mines et des Ressources

, Min" B"nels!Di;,:ctlon dtt min"

j FII. NIIIrIM
N-".,,.l#

>'

Metals Reduc tion and Energy Centre,

562 Booth Street,
Ottawa, Ontario.

10 March, 1971.

Hr: .J.J. Crabb,
Exploration Manager,
Crows Nest Industries Limited,
Fernie, B.C.

Dear Jack:

ReI Project No. 3-2-1/11-3

Pleaae find enclosed three copies of our Divisional Report.
KREC 71/18, prepared by J.G. Jorgensen and R.C. Guenette.

This report deals, in the main, with the analyses of your
exploration aamples from Line Creek Ridge and Horseshoe Jlidge.

Yours truly,

.~c~--
J .C. Botham,
Group Leader,
Metallurgical Fuel Engineering Group.

JCB/cm

,

•
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Confidential

CANADA

JEPARTMENT OF ENERGY, MINES MD RESOURCES

MINES BRANCR

OTTAWA'

METALS REDUCTION AND fu~RGY CENTRE

DIVISIONAL REPORT MREC 71/18

PETROGRAPHIC EVAlUATION OF EXPLORATION COAL SAMPLES

FROM LINE CREEK RIDGE AND"HORSESHOE RIDGE

COAL MEASURES, CROWS NEST INDUSTRIES, LTD.,

FERNIE, B.C.

- Project No. 3-2-1/11-3 -

by

J.G. Jorgensen snd R.C. Guenette

•

February 1971
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PETROGRAPHIC EVALUATION OF EXPLORATION COAL SAMPLES
FROM LINE CREEK RIDGE AND HORSESHOE RIDGE

COAL MEASURES, CROWS NEST INDUS~RIES, LTD.,
FERNIE, B.C.

- Project No. 3-2-1/11-3 -

by

J.G. Jorgensen* and R.C. Guenette**

INTRODUCTION

This repott deals with the petrographic analyses of exploration

samples listed in Table 1. Included in this group are samples of coal from
•

Lin~ Creek Ridge and Horseshoe Ridge.

The samples were prepared for analyses according to ASTM Tentative

Standard D-2797 (1) The maceral composition and mean maximum reflectance

were determined according to AS~1 Tentative Standa:ds D-2798-T(2) and D-2799-69T(3) •
•

From the petrographic results the potential stability factors were calculated.

*Head, Laboratory Services, *i"Technician, Hetals Reduction and Energy Centre,
Department of Energy, Mines and Resources, Ottawa, Canada,
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'rAllLE 1

A List of Ssmples Submitted for Petrographic Analyses

Laboratory No. Mark Description

2226-70 2140 Line Creek Ridge, Seam 8, DR No. 41

2302-70 Seam 108, Adit 5

2393-70 2290 DH No. 52, Level 140' - 160'

2394-70 2291 DH No. 52, Level 398' - 418'

2395-70 2292 DH No. 52, Level 434' - 445'

2433-70 Fernie No. 10, Adit 29, Float 141

2435-70 52299 DH No. 53, Level 551' - 584',. 2436-70 82291 DH No. 53, Level 624' - 683'

2437-70 S1963 DH No. 56

2514-70 51966 Horseshoe Ridge, DH No • 57, Level

• 211' • 250'

2515-70 51978 Horseshoe Ridge, DR No. 57, Level
640' - 676'

2516-70 S1977 Horseshoe Ridge, DH No. 57, Leve1~

740' - 798'

• •
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PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,
Line Creek Ridge - Seam #8 - Drill
Hole #41.

Project No. 3-2-1/11-3 Sample No. 2226-70 Pellet No. J-74

I Petrographic Composition

Reactive Components
Distribution of Vitrinoid Types

Type Percent

10 5.0
11 17.2
12 11. 7

.13 1. 7
14 0.8

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Mineral Matter

Total Inert Component.

t
36.4
16.2
0.0

52.6

32.4
0.4
9.8
4.8

47.4

Mean Reflectance
Balance Index
Strength Index
Stability Index

III

II Petrographic Indices

1.18
3.13
4.08
30

Chemical and Physical Analyses

,
Moisture
Ash, db
Volatile Matter, db
Fixed Carbon, 'db
Sulphur. db
BTU/lb, d~

1.1
8.6

21. 7
69.7
0.40

14,200

•

Fre~ Swelling Index
Grindabil1ty

4 1/2
80
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PETROGRAPHIC AND ALLIED DATA ON: Crows Neat Industries, Limited,

Line Creek Ridge - Seam fflOB - Adit 5.

. I..

• Project No. 3-2-1/11-3 Sample No. 2302-70

I Petrographic Composition

Pellet No • J-75

Reactive Components

Distribution
Type

10
11
12
13
14

of Vitrinoid
Percent

1.4
5.0

27.3
15.8

2.9

Types Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components

Inert Semi-fusinoida (2/3)
Micrinoids
Fuainoids
Mineral Matter

Total Inert Components

t
52.4
11.0

0.1
63.5

22.1
0.7
8.1
5.6

36.5
)

II Petrographic Indices

Mean Reflectance 1.28
Balance Index 2.49
Strength Index 4.97
Stability Index 49

III Chemical and Physical Analyses

•

•

Moisture
Ash, db
Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

1.2
9.8

20.8
69.4
0.60

14,040

Pre~ Swelling Index
Grindabil1ty

8
119 ,

)

,....
p'-- ._---1

•



- 5 -

PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited.
12290 - DR No. 52 - 140' to 160'

Project No. 3-2-1/11-3 Sample No. 2393-70 Pellet No. J-87

I Petrographic Composition

Reactive Components
Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Distribution
Type

8
9

10
11

of Vitrinoid
Percent

0.7
6.0

41.5
9.4

Types

I.ert Components
Inert Semi-fusinoids
Kicrinoids
Fusinoids
Kineral Matter

Total Inert Components

(2/3)

't
57.6
10.3
0.6

68.5

20.7
0.8
4.2
5.8

31.5

Mean Reflectance
Balance Index
Strength Index
Stability Index

III

JI Petrographic Indices

1.05
1.25
3.89
51

Chemical.and Physical Analyses

Moisture
Ash. db
Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

1.3
10.1
24.9
65.0
0.71

13,800

Fre~ Swelling Index
Grindability

7 1/2
85

.L...--.-.- ~.
b3

•
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PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,
12291 - DH No. 52 - 398' to 418'

Project No. 3-2-1/11-3 Sample No. 2394-70 Pellet No. J-88

I Petrographic Composition

Reactive Components
Distribution of Vitrinoid Types

Type Percent
9 1.8

10 18.5
11 36.9
12 4.4

•

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Mineral Matter

Total Inert Component.

~
61.5
9.4
0.7

71.6

18.9
0.4
4.0
5.1

28.4

•

Mean Reflectance
Balance Index
Strength Index
Stability Index

III

II Petrographic Indices

1.12
1.21
4.30
57

Chemical and Physical Analyses

I

Moisture
Ash, db
Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

1.0
9.0

25.8
65.2
0.69

14,120

Fre, Swelling Index
Grindabllity

8 1/2
126

blJ-L...-------------------------'
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-
PETROGRAPHIC AND ALLIED DATA ON: Crowe Nest Industries, Limited,

#2292 - DH No. 52 - 434' to 445'

Project No. 3-2-1/11-3 Sample No. 2395-70 Pellet No. J-89

I Petrographic Composition

•

Reactive Components
Distribution of Vitrinoid Types

Type Percent
9 1.9

10 30.1
11 10.1
12 1.2

Total Vitrinoid
Reactive Semi-fu.inoid (1/3)
Exinoid + Resinoid

Total Reactive Componente

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Mineral Matter

Total Inert Componente

X
49.3
14.4
0.0

58.3

28.9
0.8
7.1
4.9

41.7

Mean Reflectsnce
Balance Index
Strength Index
Stability Index

III

II Petrographic Indices

1.07
2.01
3.73
37

Chemical and Physical Analyses

p

Moisture
Ash, db

. Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

1.2
8.6

24.4
67.0
0.65

14.160

Fre~ Swelling Index
Grindability

8
111

-

br ------------

•
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PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,
Fernie #10 - Flost 1.41 - Adit 29.

,

Project No. 3-2-1/11-3 Sample No. 2433-70 Pellet No. 91

I Petrographic Composition

Reactive Components
Distribution of Vitrinoid Types

Type Percent
10 0.8
11 6.7
12 48.6
13 10.7

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Mineral Matter

Total Inert Components

1
62.9
8.9
0.0

71.8

17.9
0.0
6.0
4.3

28.2

Mean Reflectance
Balance Index
Strength Index
Stabi11ty Index

III

II Petrographic Indices

1.25
1.59
4.45

53.0

Chemical and Physical Analyses

,
Moisture
Ash, db
Volatile Matt~r, db
F!xed Carbon, db
Sulphur, db
BTU/lb, db

•

1.4
7.5

22.3
70.2
0.46

14,410

Free Swelling Index
Grindab i 11 ty

7 1/2
114
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•
-

- 9 -

PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,

8-2299 - DH No. 53 - Level 551' - 584'

Project No. 3-2-1/11-3 Sample No. 2435-70 Pellet No. 92

I Petrographic Composition

Reactive Components

Distribution of Vitrinoid Types

Type Percent

10 2.3

11 17.4
12 18.8

13 2.7

14 1.3

Total Vitrinoid

Reactive Semi-fusinoid (1/3)

Exinoid + Resinoid

Total Reactive Components

Inert Components

Inert Semi-fusinoids (2/3)

Micrinoids

Fusinoids
Mineral Matter

Total Inert Components

X
42.5
14.1
0.5

57.1

28.1
0.0
8.5
6.3

42.9

•

Mean Reflectance

Balance Index

Strength Index

Stability Index

III

II Petrographic IndLces

1. 21
2.76
4.36

39.0

Chemical a~d Physical AnalysES

•

Moisture
Ash, db
Volatile Matter, db

Fixed Carbon, db

Sulphur, db
BTU/lb, db

1.6
11.2
22.0
66.8

0.23
13,700

Frep Swelling Index

Grindabit i ty
2
III
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PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,
S2297 - DH No. 53 - Level 624' - 683' .

Project No. 3-2-1/11-3 Sample No. 2436-70 Pellet No. 93

I Petrographic Composition

Reactive Components
Distribution

Type
9

10
11
12
13

of Vitrinoid
Percent

0.6
8.7

22.7
15.7
2.4

Types Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrino}ds
Fusinoids
Mineral Matter

Total Inert Components

•

7.
50.1
12.0
0.0 .

62.1

23.9
0.8
7.3
5.9

37.9

•

Mean Reflectance
Balance Index
Strength Index
Stability Index

III

II Petrographic Indices

1.05
2.06
4.31

45.0

Chemical and Physical Analyses

7.

,,',~.-

Moisture
Ash, db
Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

1.7
10.5
22.8
66.7
0.35

13,990

Fre, Swelling Index - 6
Grindability 113
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PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited.
81963 - DH No. 56

Project No. 3-2-1/11-3 Sample No. 2437-70 Pellet No. 94

I Petrographic Composition

Reactive Components
Distribution of Vitrinoid Types

Type Percent
11 4.6
12 29.9
13 5.8

Total Vitrinoid
Reactive Semi-fusinoid
Exinoid + Resinoid

Total Reactive Components

'4
40.3

(1/3) 14.1
0.0

54.4

II

Inert Components
Inert Semi-fusinoids (2/3) 28.1
Micrinoids 0.0
Fusinoids 12.6
Mineral Matter 4.9

Total Inert Components 45.6

Petrographic Indices

Mean Reflectance
Balance Index
Strength Index
Stability Index

1.25
3.44
4.43

32.5

III Chemical and Physical Analyses

Moisture
Ash. db
Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

1:5
8.8

21.0
70.2
0.37

14,110.

Fre, Swelling Index
Grindability

3 1/2
90

f(\L--------------'-------------------.l



- 12 -

..

PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,
S1966 - Horseshoe Ridge - DH No. 57 
Level ~11' - 250'

Project No, 3-2-1/11-3 Sample No. 2514-70 Pellet No. 99

I Petrographic Composition

•

Reactive Components
Distribution of Vitrinoid Types

Type Percent
10 2.5
11 21.2
12 48.2
13 3.2

Iotal Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Pusinoids
Mineral Matter

Total Inert Components

'X.
75.1
5.0
0.0

80.1

10.1
0.0
5.3
4.5

19.9

Mean Reflectance
Balance Index
Strength Index
Stability Index

III

II Petrographic Indices

1.22
0.94
4.71

62.0

Chemical and Physical Analyses'

Moisture
Ash, db
Volatile Matter, db
Pixed Carbon, db
Sulphur, db
BIU/lb, db

2.0
7.9

25.2
66.9
0.74

14,250

Pre~ Swelling Index
Grindabil1ty

•

8
143
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PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,
D1978 - Horseshoe Ridge - DH No. 57 
Level 6..0' - 676'

Project No. 3-2-1/11-3 Sample No. 2515-70 Pellet No. 100

I Petrographic Composition

Inert Components
Inert Semi-fusinoids (2/3) 26.1
Micrinoids 0.0
Fusinoids 9.5
Mineral Matter 6.0

Total Inert Components 41.6

Reactive Components
Distribution of Vitrinoid Types

Type Percent
10 1.0
11 2.0
12 26.2
13 16.2

Total Vitrinoid
Reactive Semi-fusinoid
Exinoid + Resinoid

Total Reactive Components

7
45.4

(1/3) 13.0
0.0

58.4

Mean Reflectance
Balance Index
Strength Index
Stability Index

III

II Petrographic Indices

1.28
3.11
4.79

41.0

Chemical and Physical Analyses

•

Moisture
As!l, db
Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

,

2.1
10.6
21.3
68.1
0.57

13,820

Free Swelling Index
Grindability

~3

139
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PETROGRAPHIC AND ALLIED DATA ON: Crows Nest Industries, Limited,
S1977 - Horseshoe Ridge - DH No. 57 
Level 740' - 798'

Project No. 3-2-1/11-3 Sample No. 2516-70 Pellet No. 101

I Petrographic Composition

,,

Inert Components
Inert Semi-fusinoid. (2/3) 28.3
Micrinoids g.O
Fusinoids 9.3
Mineral Matter 4.6

Total Inert Components 42.2

Reactive Components
Distribution of Vitrinoid Types

Type Perc en t
12 11. 2
13 26.4
14 5.3
15 0.7

Total Vitrinoid
Reactive Semi-fusinoid
Exinoid + Resinoid

Total Reactive Components

'%.

43.6
(1/3) 14.2

0,0
57.8

)

•

•

-Mean Reflectance
Balance Index
Strength Index
Stability Index

III

II Petrogra~ic Indices

1.34
3.78
5.38

41.0

Chemical a~d Physical Analyses

.•
Moisture
Ash, db

. Volatile Matter, db
Fixed Carbon, db
Sulphur, db
BTU/lb, db

.3.1
8.1

20.7
71.2
0.54

14,320

Fre~ Swelling Index
Grindability

4
131

)
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COMMENTS

These coal ssmples taken from many locations exhibit a wide varia

tion in maceral composition resulting in stability index values rsnging from

30 to 62. The low stsbility index results are mainly due to a excess of inert

material. especially semi-fusinoid which is assumed to be two thirds inert.

The high percentage of total inerts cannot be properly bonded due to a in

sufficient amount of reactive material such ss vitrinoid. Coke from these

eosls can be strengthened by blending with coals such as high volatile A

bituminous containing a excess of reactive macerals.
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PETROGRAPHIC AND RELATED ANALYSES OF TEN EXPLORATION
COAL SAHPLES SUBMITTED BY CROW'S NEST INDUSTRIES,

LTD., FERNIE, B.C.

Project 03-3-1/11-3

by

J.G. Jorgensen*, C.H. G1aude**, R.C. Guenette*** and A.B. Fung****

INTRODUCTI ON

This report deals with the petrographic and related analyses of

Drill Hole and Adit coal samples listed in the Table of Contents, page i.

The carbonization, chemical, and rheological properties relating to these

samples have been reported earlier by'mai1 or telephone.

The samples were prepared for petrographic analyses according to

ASTM Tentative Standard D-2797-69T(1). The maceral composition and mean

maximum reflectance were determined according to ASTM Tentative Standards

0-2798-69T(2) and D-2799-69T(3). From the petrographic data the potential•
stability factor was calculated according to a modification of a method proposed

- by N. Schapiro and R.J. Gray(4). The petrographic results are listed in

Tables 1 to Table 10. The potential stability factors are plotted in

Figures 1 and 2.

The chemical analyses a~d physical tests conducted on the samples

include proximate analyses, ultimate ana1yses,ash analysis, calorific value,

Hardgrove grindability and size consist. These results are listed in Table 11.

The Theological properties were characterized by Gieseler plasticity,

Ruhr dilatation and the Free Swelling Index. These results are listed in Table 12.

·Head, Laboratory Services Section, .~ and ..., CoaZ TechnoZog£sts, • ..·Student,
WaterZoo Univcl"sity Pl"O(]l"G/7/, MataZs Reti<ction and Enel"gy Centre, Depa"f'tment
of Enel"gy, Mines and ResoUl"ces, Mines 81"anch, Ott(JJ,)a, Canada.
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TABLE 1

PETROGRAPHIC DATA ON: D.H. No. 74, Seam 7, Ewin Pass

Project No. 03-3-1/11-3 Sample No. 3139-70 Pellet No. 137

I Petrographic Composition

Reactive Components
Distribution of Vitrinoid Types

Type Percent

9
10
11
12
13

0.8
19.0
32.3
6.6
0:9

Tota1 Vi trinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoid.
Mineral Matter

Total Inert Component.

...L
59.6
6.4

.l:L
67.2

12.7
.. 4.0
11.3
4.8

32.8.

•

Mean Reflectance
Balance Index
Strength Index
Stability Index

II Petrographic Indices

1.13
1.51
4.25

52.1
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TABLE 2

PETROGRAPHIC DATA ON: O.H. No. 74, Seam 8, Ewin Pass

Project No. 03-3-1/11-3 Sample No. 3140-70 . Pellet No. 140

I Petrographic Composition ..
Reactive Components
DistributiOn of Vitrinoid Types

Type Percent

10
11
12
13

4.7
32.2
13.4
1.4

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Miqeral Matter

Total Inert Components

..A
51.7
7.9
1.5

61.1

15.7
.. 4.2
13.3
5.7

38.9

. ,
u
,...-

Mean Reflectance
Balance Index
Strength Index
Stability Index

II Petrogrsphic Indices

1.17
2; 15
4.29 .

44.0

,
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TABLE 3

PETROGRAPHIC DATA ON: D.H. No. 77. Seam 4. Ewin Pass

Project No. 03-3-1/11~3 Sample No. 3199-70 Pellet No. 141

I Petrographic Composition ..
Reactive Components
Distribution of Vitrinoid Types

Type Percent

..
9

10
11
12

8.8
41.7
11.3
1.5

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Mineral Matter

Total Inert Components

-'L
63.3
6.2
2.7

72.2

12.5
. 4.0

7.3
-4.0
27.8

•

Mean Reflectance
Balance Index
Strength Index
Stability Index

•

II Petrographic Indices

1.06
L05
3.98

54.4

•
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TABLE 4

PETROGRAPHIC DATA ON: D,H. No. 77, Seam 5, Ewin Pass

Project No. 03-3-1/11-3 Sample No. 3378-70 Pellet No. 153

I Petrographic Composition ..
Reactive Components
Distribution of Vitrinoid Types

Type Percent

7
8
9

10
11
12

0.9
0.9
7.0

45.6
11.4
1.7 •

Total Vitrinoid
Reactive Semi-fusinoid.. (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components.
Inert Semi-fusinoids (2/3)
Micrinoids
Pusinoids
Mineral Matter

Total Inert Components

..L
67.5

5.7

-U.
74.7

•
11. 3
2.6
7.7
3.7

B:3

-

Mean Reflectance
Balance lnde"
Strength lnde"
Stability lnde"

II Petrographic Indices

1.06
0.93
3.95'

54.4



•

. -

- 6 -

TABLE 5

PETROGRAPHIC DATA ON: Adit No. 16, Seam 7, Line Creek Ridge

Project No. 03-3-1/11~3 Sample No. 2137-71 Pellet No. 176

I Petrographic Composition
II

Reactive Components

Distribution of Vitrinoid Types

Type Percent

10
11
12
13

•

1.3
11.0
36.8
5.1

Total Vitrinoid
Reactive Semi-fusinoid (1/3)

Exinoid + Resinoid

Total Reactive Components

Inert Components

Inert Semi.fusinoids (2/3)
Micrinoids
Fusinoids
Miners1 Me tter

Total Inert Components

...:L
54.2
9.0
0.0

63.2

18.1
. 2.2
10.8

5.7
36.8

Mean Reflectance
Ba lance Index
Strength Index
Stability Index

II petrographic Indices

1.23
2.28
4.58

46.3
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TABLE 6

PETROGRAPHIC DATA ON: Adit No. 12, Seam lOA

-

Project No. 03-3-1/11-3 Sample No. 2238-71 Pellet No. 179

I Petrographic Comoosition
sa

Reactive Components
Distribution of Vitrinoid Types

Type Percent
Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components11
12
13
14

• 15

0.6
9.0

30.7
12.8
0.6

Inert Components
Inert Semi-fusinoids
Mierinoids
Fusinoids
Mineral Matter

Total Inert Components

(2/3)

..!....
53.7
9.8
0.0

63.5

19.7
2.4
7.2
7.2

36.5

•

Mean Reflectance
Balance Index
Strength Index
Stability Index

II Petrographic Indices

1.36
3.12
5.73

50.6

•
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TABLE 7

PETROGRAPHIC DATA ON: Adit No. 13, Seam 7, Horseshoe Ridge

Project No. 03-3-1/11-3 Sample No. 2239-71 Pellet No. 178

I Petrographic Composition ..
Reactive Components
Distribution of Vitrinoid Types

Type Percent

11
12
13
14

3.2
27.0
23.1
2.5

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Mineral Matter

total Inert Components

....L
55.8
9.1
0.1

65.0

18.3
3.0
9.3
4.4

35.0 .

Mean Reflectance
Ba lance Index
Strength Index
Stability Index

II Petrographic Indices

1.29
'C.67
5.14'

48.9

•
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TABLE 8

•
PETROGRAPHIC DATA ON: Adit No. 15. Seam 6

Project No. 03-3-1/11-3 Sample No. 2372-71 Pellet No. 182

I petrographic Composition ..
Reactive Components
Distribution of Vitrinoid Types

Type Percent

10
11
12
13

1.1
9.5

29.6
7.3

Total Vi trinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

In~rt ComDonents
Inert Semi-fusinoids (2/3)
Micrinoil1s
Fusinoids
Mineral Matter

Total Inert Components

..!...
47.5

9.8
0.0

57.3

19.6
. , 3.7

14.8
..1.:.§..
42.7

•

Mean Reflectance
Balance Index
Strength Index
Stability Index

II Petrographic Indices

1.24
2'.96
4.47

38.0
'.
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TABLE 9

PETROGRAPHIC DATA ON:

Project No. 03-3-1/11-3

Adit No. 14, Seam 8. Horseshoe Ridqe

Sample No. 2396-71 Pellet No. 187

I Petrographic Composition ..
Reactive Components
Distribution of Vitrinoid Types

Type Percent

12
13
14

•

11.0
31.1
6.9

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrinoids
Fusinoids
Mineral Matter

Total Inert Components

...:L
49.0
10.5
0.0

59.5

2u.9
5.0
8.8

.2.:..!!.
40.5

•

Mean Reflectance
Balance Index
Strength Index
Stability Index

II Petrogrsphic Indices

1.34
3.55
5.45

44.0
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TABLE 10

PETROGRAPHIC DATA ON: Adit No.2, Seam 7, Horseshoe Ridge

Project No. 03-3-1/11-3

I. .

Sample No. 2460-71

petrographic Composition

Pellet No. 190

..
Reactive Components
Distribution of Vitrinoid Types

TYfe Percent

12 10.2
13 30.0
14 7.3
16 1.1
17 • 0.6

Total Vitrinoid
Reactive Semi-fusinoid (1/3)
Exinoid + Resinoid

Total Reactive Components

Inert Components
Inert Semi-fusinoids (2/3)
Micrino1ds
Fusinoids
Mineral Matter

total Inert Components

....1...
49.2
8.8
0.0

58.0

17.5
2.9

15.4
6.2

42.0

•

Mean Reflect~nce

Balance Index
Strength Index
Stability Index

II Petrographic Indices

1.36
3.89
5.49

41.1
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FIGURE 1. Potential Stability Factors of Coals from D.H. 74, Seam 7, D.H. No. 74, Seam 8,
O.H. No. 77, SeamA, and D.H. No. 77, Seam 5.
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