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Four coal samples from the. d1amond drill Hole #2 in the Carmacks Area

Yukon Terrltory were sent by Mr. J E. Hlavay, Pre31dent, Teslln Exploratlon,?f;m

" to the Fuels Research Centre for chemlcal and petrograph1cal evaluatlon. The

property from whlch the samples were taken is located 1n Drlll Hole'#Z 1n thE‘f.m

.--.x
i f

f Carmacks (near Anv1l Mines) area as shown on the map (Flgure l)

SAMPLES STUDIED

l Sample

1~ fSC':- 190‘_- Powdered coal about minus 48 mesh partlal size. |
Sample 2 -'192l‘_ L Lump coal of various 31zes ranglno from 1/4" to 3""
'fSample 3 - 195.6' ; Lump coal of various sizes ranglng from 1/4" to 3"':;
. sample 4.-‘211.6" -

Core sample of 2" dlameter and 4" long.-

The four samples welghlng about 100 to 250 gms each, were recelved in ;' o

l;lb‘:plastlc bags. Parts of the samples were crushed in accordance with the ASTM -

l“’SpeC1f1catlon for Prox1mate ‘and Ultlmate Analyses, Free Swelllng Index, :

”*'g‘water for prorinate and ultlmate analyses and dllatatlon tests.

EVAIUATION PROCEDURE AND RESULTS

(a) Proxvmate Analy51s (M01sture, Ash Volatlle Matter and leed Carbon)

(b) Calorlflc Values L f '1 "ffbf.j,;ﬁ

i Standard ASTW procedures were followed for these determlnatxons :

“‘., and the results are glven in Table 1 'p'

% Research’ Scientist, Fuels Research Centre Mlnes Branch_d R e
e Head Fuels Research Ccntxe, anes Branch ‘ : ‘ B :
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R Dllatatlon Test and Mlcroscoplc Examlnatlon. These samples are r1ch in m1neral» T

' carbonates and part of all & samples were leached W1th 1 1 hydrochlorlc acld ?f?if5f

-



ST (e) Ruhr Dilatometer Test o : k;ll',7‘ '”h 'n.“hvbtliiz‘;?a ‘ :%f"

(c) Free Swelling Index

The ASTM Standard Method of Testvfor Free Swelling Index of A

,

coal, ASTM Designation D720-67 procedures'was followed and'the'results,;wt;

‘are presented in Tablc 1. . {ﬂ - " j *e.’.mz‘ o }‘t e

(d) Ultimate Analysis (Carbon, Hydrogen, Nltrogen ‘and Oxygen) ;1' .n’;'
| This analyszs was performed in Perkin Flmer Model 240 “";

Micro-elemental Analyser and the results are’ given in Table 1.,’,. T

Py

Reflectance measurements do not, except in severe- cases, 1ndicate

[

. the extent to which the coal has been ox1d12ed However, the determlnation

of the dilation properties u31ng the Ruhr Dllatometer together w1th the -

.microscoplc examxnatlon of the residue from the dllatometer test gives a ;‘:T-’
better understandlng of the nature of the coal and some 1ndicat10n of -

the state of” ox1dat10n of coal. The test measures quantitatively thej;#.r_i"
'_contractlon and dilatlon of coal when heated at a constant rate of’
temperature 1ncrease of 3°C per m1nute. Th19~test was conducted

: according to the GermanfSpec1f1cat10n DIV 51739.A'Coals which show no ‘{i ;j S
‘fdilatlon and very low contractlon, although they may ag glomerate, are
‘;not considered to have the required qualitles that will y1e1d a commercial

L grade of metallurglcal coke. The results of~this test are given in Table 1

:'(f) Mlcroscoplc Examinatlon - Maceral Ana1y51s

The -samples were pol1shed in accordance w1th the procedure_i

descrlbed in’ ASTW Designation D- 2797 "Method of Preparing Coal Sanples
| ‘for MlCrOSCOplC Analysxs by Reflected Light". " oo 2 DR '?o‘;f;

l"

The maceral analyses were conducted according to ASTM De51gnation '
. D-2799 "Mcthod for Microscopic Determination of Volume Percent of Phy51cal
.Components of Coals" The macerals were counted at a magnification of

600. The results are’ given in Table 1 -

"(g) Reflectance Measurement of Vitrinoid

The reflectance measurements were performed on the polished °amples k

‘f‘(prepared for microscopic examinstion described above) according to ASTM

L
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Designation D~ 2798 Tentatlve Method for "Deternining Micros copically
the Reflectance of the Organic’ Components in a Polisghed Specimﬂn of

Coal" The results are glven in Table. 1.
DISCUSSION 2

‘The Free Swelllng Index values of these coals range from 5 1/2 to 9, 5
- vhich were: very unusual for h1gh-ash content coal. In order to ascertain

‘s
twhether these’ high F.S. I. values were due to the evolutlon of carbon ledee,‘
»’Qamples 2 and 4 were leached w1th hydrochlorlc acid (1: 1)., The evolution of .. "
~a tremendous amount of gas, mostly carbon d10x1de, 1nd1cates that this ‘coal Uas-‘ f}
‘rich in carbonate minerals. - The F. S I. of the leached coal decreases con31derab1y.
- Most of the analyses were performed on the leached coal to obtaln a better M
evaluation of .the coal substance freed from the hydrochloric ac1d soluble .
mlnerals. | ’ __. -
The volatile matter of Samples l and 2 (supposed to represent the upper i
part of seam 18C' to 192! ) was approx1mately 207% with hloh-ash content of
"aporoximately 36%; whereas the lower part of seam; Samples 3 and 4 (depth 195 6!
to 211. 6'), the volatlle matter was hlgher, of the order of 277 with a low-ash )
content of 1.5 to 11.6%. . ‘;." v T rbﬂ. e = '.~~-'i': -
Petrographlc analysis shows all samples con31st of about 95 to 98%

-

vitrinite whlch is very remarkable for coals of any rank. Many dlfflcultles°"j
'were encountered in c1a391fy1ng this organic matter (v1tr1n1te) The problen t'”wff
was to determine whether the mater1a1 vas 1mpson1te or coal.. Mrcroscopically;
“1mpson1tevhas the same structure as coal but it has a hydrogen content of ‘_.
.(4 8 - 5.5%) and an oxygen content (1.9{to S%). The hydrogen content of these
coal samples varies from 4.5 to-5.5% and oxygen content 5 to 7%. From the
: structure of the seml-coke and the results of the. ultlmate ana1y51s, it is’
concluded that these: samples are not 1mpson1te but coal.

| Dilatometric results show that all orlginal coals have high dilatation o

and contraction. The drlatatlon of leached Samples 2 and 4 decrecases to nil .

and 247 from 166 to 245% respectzvely. This decrease in dilatation is prohably :
caused by the rcmoval of carbonate material from the origlnal coal sample. . . .

Contract1on and plasticity index was also slzghtly affected. ;



- covervszon . T T o
Coal Samples 1 and 2 (upper seam) have a higher ash content than Samples
3 and 4 (lower seam). In spite of a hlgh-ash content the coals have’ good

plqstic1ty and dllatatlon. The High rree Swelllng Index also 1nd1cates that- thesef'

codls are fluid thou0h carbonates are partly respon31ble for the hlgh swelling index.

The rank of the coal 1s in the range of medlum volatile as’ determlned ‘by. “,:."

.'Reflectance Measurement and Proximate Analy51s. . }"'f :u_ "} ';{;" ';f“f

~are termed as 1nerts (fusinlte, seml-fu51n1te and mlcrlnite) .,Wevwould llke f;,é%'¥§~

e
p

to p01nt out that it is very unusual to find a coal sean such as thls vhlch }_ :'?

ree

conslsts of almost pure vitrinite. The geoloolsts famlllar w1th thlS'area
. “'.j.p‘ v 3 T
in the Geolog1ca1 Survey of Canada con31der ‘that such an’ occurrence 15 so upllkely

_that they questlon whether the sample Submltted represents the entlre seam..

The usual speciflcatlon for coklng coal is that the mlneral matter be

~less than 10 %. It is therefore clear from,the prox1mate analy31s of the acld

- leached samples that exten31ve washlng is necessary to reduce the m1nera1 matter_
content to’ acceptable levels. ‘ R L . 'eln' o B v' _J;:ﬁf‘

Samples 1, 2,°3 and 4 were leached with hydrochloric ac1d to remove the' *Ef‘f'u

- carbonates so that the volatlle matter Lndlcated could only be’ derlved from the

coal substance. It wds essentlal to do thls in order to c1a531fy the coal and

to differentiate it from the .vein hydrocarbon impsonlte. T gD T:{G?” : ~p; -

-

The dllatatlon of the non—acld washed Sample 2, was 166 while the ac1d
washed material was n11. It was concluded ‘that the d11atat10n of this coal ‘;af“:
was con51derably influenced by the carbonid10x1de released from the m1nera1 -
.. matter. The same comment: applies to the acld vashed and non-acxd washed
Sample 4 The contraction of the coal samples submltted ‘indicates that thls .
coal if it can be succcssfully cleaned to remove the mineral matter would make
‘a very good blendlng coal for comblnation with other low-volatlle coals of low
fluidity from’ western Canada. Wxth thcse 11m1tations we consider that this coal

could find a markct in the' Japanese coklng coal trade.‘
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. . mable 1l

- Proximate Analysgis™*

Sample 1 = 'Sample 2
180'-190' 192

Moisture & .o 048 051 -

*

Ash oo T a7i06 0 3s.26

. Volatile Matter . . 19.37 _ . 20.60
" Fixed Carbon . . ¢ 43.09 43.65
" F.S.I. non-acid leached - - 51/2 9

FSI acid lgaghed 7-1/.2".'_"

",'5*U1timéte Analysis (on ash-free basis)i '

- .Cafbon % e e - 83.8 »f;; 81.0
“Mydrogen % . o s3 b7

o Nitrogen_%i': R ' }-'.;.§..2 1.1} ‘fi' >0.99t;  .
Oxygen % . ;\,_ ' '...:‘ - ;w: 7.07 7.44
we . L~_5.; 0.76. T 0.69

D11atation Testsv

Softening Poi“t-°cf esf‘u“; '~ 396  f"g_396 400
- Contraction % C oo 2z 19 2
Max. Temp..of Contractlon °C 0 463 *rf '{gfi4S0v489’“ 
w Dllatatlon % ’ : ’ 22.1,‘*‘;‘zy 165 Ni1ﬁi;f

Max. Temp. of Dilatétion © 498  ’f-’:f”#501..—-~'

Plasticity Tndex _C = - 0.32 0.350.2%

-0 -6
+C 8

" Reflectance Measurement

‘ Hax}vReflécténééAin 0il Ré . 0.96 . 1.1

SRR ”-i ~k},i g :j Petrographic Analysis

. Vitrinite (Reactive) : =~ > 98% . . >98% .

Caa7 s
R > JPR
. 507

Sample 3
.. 195.6'

0,29 ,.f;f*
: 151?3*”
'v;fzs 7
eel7e i

.7.7.07 .

0 78
5 15

. 0.70 f-

Coag7 L
28 .

- 0.46

1.06

S98% .

Sl 26
Do 4bO 470

. 507 s
" 0.46 0.40

384 4

245

*
05.- . -,

24
07

>98 %

'.*Analysﬁa and tests done pn 1:1'hyafoch1oric‘acid leached sampie.
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