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Evaluation of Coal Samples from Kaiser Resources Limited,
British Columbia, From Adit #26, Wheeler Ridge Area

by

B. N. Nandi* and D. S. Montgzomery**

INTRODUCTION

-

This report is in continuation of the previous reports on the
"Evaluation of Coal Samples from the Sparwood Ridge, Crowsnest Coalfield,

British Columbia Part I, II and III" (1, 2, 3).
LOCATION OF PROPERTY, COAIL SEAMS AND SAMPLING STATION

The property from which the sample was taken ;s located in Wheeler
Ridge area as shown in the map (Flgure 1).

This sample of coal was taken by Kaiser Resources Limited and the
description of the sample, the seam thickness, Adit number and sampling
location were sent along with sample by Mr. 1. B. Murphy, Chief Geologist,
Kaiser Resources Limited to the Fuels Research Centre. For convenience these

data are given below.

Sample _ : Adit Seam Sampling
No., FRC No, Location No. Thickness Station Location
1 2203-71 - Raw Coal Wheeler Ridge 26 47 feet Crosscut at 150 ft,

from the portal
2 2016-71 - Clean Coal Wheeler Ridge 26 47 feet Crosscut at 150 ft.
‘from the portal

SAMPLES STUDIED

About five pounds of raw coal sample, taken from the bulk sample, was
sent separately in a plastic bag on January 13, 1971, The clean sample of
five pounds immersed in water in air-tight contalner to prevent oxidation in

transit was forwarcded by mail on December 23, 1970 for petrographic evaluation.

* Research Scientist

*% Head, Fuels Research Centre, Mines Branch, Department of
Energy, Mines and Resources, Ottawa, Canada,
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The coal particle size of both samples as received was 1/4" X 0. The clean
sample was floated at 1,50 S.G and the resulting product contained approxi-
mately 9 per cent mineral matter.

The clean sample was first centrifuged to separate the majority of the
water and then dried under vaccuum at room temperature and the raw sample
was dried in air at room temperature. Both samples were crushed in accordance
with the ASTM Specification for the preparation of samples for microsﬁopic'

examination, proximate analysis and dilatation in the Ruhr dilatometer.

EVALUATION PROCEDURE AND RESULTS

(a) Proximate Analysis (Moisture, Ash, Volatile Matter and Fixed Carbon) and

(b) Calorific Value

The Standard ASTM procedure was followed for these determinations and

the results are given in Table 1,

(c) Free-Swelling Index

The ASTM Standard Method of Test for Free-Swelling Index of Coal,
ASTM Designation D720-67 procedures was followed and the results are presented
in Table 1.

{d) Ruhr Dilatometer Test

Reflectance measurements do not; except in severe cases; indicate the
extent to which the coal has been oxidized. However, the determination of
the dilatation properties using the Ruhr dilatometer together with the micro-
scopic examination of the residue from the dilatometer test gives a better
understanding of the nature of the coal and some indication of the state of
oxidation of coal, The test measures quantitatively the contraction and
dilation of a coal when heated at a constant rate of temperature increase of
3°C per minute. This test was conducted according to the German Specification
DIN 51739. Coals which show no dilation and very low contraction although
they may agglomerate, are not considered to have the required quality that
will yield a commercial grade of metallurgical coke. The results of this

test are given in Table 2.



(e) Microscopic Examination - Maceral Analysis

The samples were polished in accordance with the procedure described
in ASTM Designation D-2797, "Method of Preparing Coal Samples for Microscopilc
Analysis by Reflected Light".

The maceral analyses were conducted according to the ASTM Designation
D-2799, '""Method for Microscopic Determination of Volume Percent of Physical
Components of Coals'. The macerals were counted at a magnification of 600.
The results are given in Table 3.

{£) Reflectance Measurement of Vitrinoid

The reflectance measurements were performed on the polished sample
(prepared for microscopic examination described above) according to the ASTM
Designation D-2798, Tentative Method for "Determining Microscopically the
Reflectance of the Organic Components in a Polished Specimen of Coal". The

results are given in Table 3.
DISCUSSION

The proximate analyses of clean and raw samples are similar when
calculated on ash free basis and the free swelling of the clean sample is
higher than 9 (max. limit is 9) and that of raw sample is 9. The high
swelling index of 9 indicates that this coal is a highly fluid coal.

Both samples possess similar dilatation but the contraction and
plasticity index are slightly higher in the clean coal as may be séen in
Table 2.

Petrographic analysis given in Table 3 shows that this coal is rich
in exinoid (Figure 2) which is very unusual in the western Canadian cretaceous
coals, Exincid generally increases the fluidity of eccal when heated to the
plastic state. Both clean and raw coal possess similar percentages of
reactive macerals Hut the exinoid content is about 5 per cent higher in the
clean coal. Some naturally crushed vitrinoid was observed in both coals
(Figure 3). 1In sone cases the reflectances of fusinoid and semifusinoid are
practically the same in this particular coal (Figure 4) although reflectance

of fusinoid is normally higher than semifusinoid in this particular coal and



in coal in general. It is therefore difficuit to differentiate the boundaries
of the fusinoid from semifusinoid in some cases. TFigure 5 shows the inclusion
of mineral matter in the semifusinoid which is brownish in colour under the
microscope. We mention in our previous paper (4 that finely disseminated
iron and calcium appear to be concentrated in the semifusinoid part of the
coal as detected by electron proble analysis, The presence of mineral

matter can also be observed in the semifusinoid part of the semi-coké obtained
at 550°C from the regidue of the Ruhr dilatometer (Figure 6 and 7). In
Figure 7 the mineral matter was not surrounded by cracks and semifusinoid was
fused completely with the vitrinoid part giving a very smooth granular
structure in the semi-coke. It is very difficult at: this stage to interpret
the role of mineral matter in the semifusinoid on ccke quality but it

appears that there exists good bonding between the mineral matter, coal inerts
and reactives macefals without any boundary cracks.

The ﬁicroscopic examination of the semi-coke obtained from the residue
at 550°C from raw coal shows formation of fine grain coke structure with the
inclusion of mineral matter and big cavities (Figure 8). 1Identical semi-coke
obtained from clean coal shows good bonding between reactives and inerts
(Figure 9). This coke is slightly anisotropic and the grain structure is
very fine. Highly fluid coals generally givé coke with a fine granular

structure,
CONCLUSION

The clean coal at 1,50 S§.G from Adit 26, Wheeler Ridge, possesses
exinoid which is very unusual for western Canadian cretaceous type coal.
Dilatometer tests 2znd swelling index indicate that this coal is extremely
fluid when heated to the plastic state. The rather large cavities (Figure 8)
tend to confirm the general observation that very fluid coals on carbonization
alone tend to give weak cokes due to the rather cthin cell walls caused by the
large gas bubbles evolved during heating. However, this coal gives every
indication of being excellent for blending with other western Canadian

medium volatile co:zls of low fluidity. It is a coal which itself may command



a premium price as it is our understanding that the Japanese require fluid
coals for blending. '

The crushed vitrinoid may indicate that on washing there will be
problems with fines of low specific gravity since as far as it is possible
to see there is little associated mineral matter with this type of vitrinoid.
This is a marked contrast with some of the other coals of this region‘where
the fine coal consists of semifusinoid and fusinoid laden with mineral

matter.
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Proximate Analyses (as received)

TABLE 1

FRC Laboratory No.

Sample 1
2203-71

Wheeler Ridge
Adit 26, Raw Coal
. E—

Sample 2
2016-71

Wheeler Ridge
Adit 26, Clean Coal
S —

at 1.50 S.G

Moisture 0.84 1.79

Ash 12.92 4.21.

Volatile Matter 31.68 33.50

Fixed Carbon 54. 56 60.44

100.00 100.00

Free-Swelling Index 9 more than 9
Calorific Value 12,773 14,150
BTU/per 1b/gross
TABLE 2
Ruhr Dilatometer Test
W Sample 1 Sample 2

Softening Point Og°C 390 381
Contraction % C 20 25
Dilatation % 69 67
Temp. of Max. Dilatation °C 486 480
Temp. of Max. Contraction §,°C 445 440

Plasticity Index C 0.36 0.42

. ec-reg
TABLE 3
Microscopic Analysis
Sample 1 Sample 2

Vitrinoid 62.9 - 60.0
Micrinoid 4.2 4.8
Exinoid 2.0 7.2
Fusinoid 5.2 9.6
Semifusinoid 18.9 16.0
Mineral Matter 6.8 2.4
100.0 100.0
' RO (Reflectance in oil) 0.72 0.77
Reactives % 71.2 72.5
Inerts % 28.8 27.5



ire 2. Micrograph of the clean coal from JFigure 3, Micrograph of the naturally
\dit #26, Wheeler Ridge. occurring crushed vitrinoid in Adit #26
V - Vitrinoid, E - Exinoid, F - Fusinoid, coal X 600.

~3.F. - Semifusineid X 600,

figure 4, Micrograph of the fusinoid and " Figure 5. Micrograph of the inclusion
gsemifusineid of the same reflectance. of mincral matter in the semifus:.noid
—J - Vitrinoid, ¥ - Fusinoid, and fusinoid. F - Fusinoid,

3.F. - Semifusinoid X 600. S.F. - Semifusinoid X 600.



gure 6. Micrograph of the
.com the residue of the Ruhr
S80°C. Showing inclusion of

semi-coke (raw coal)
dilatometer test at
fine mineral matter

t the semifusinoid. M.M. - Mineral Matter,
w.F. - Semifusinoid.

.gure 8. Micrograph of the semi-coke (raw coal)
from the residue of the Ruhr dilatometer test at
T 0°C showing the cavities and the inclusion of

-neral matter.

C - Cavity, M.M,

- Mineral Matter,

JFigure 7. Micrograph of the semi-coke
(clean coal) from the residue of the
Ruhr dilatometer test at 550°C showing
good bonding and fusion between mineral
matter of the semifusinoid and vitrinoid.
F.G. - Fine Grains, S.F. - Semifusinoid,
M.M, - Mineral Matter.

Figure 9., Micrograph of the semi-coke
{(clean coal) from the residue of the Ruhr
dilatometer showing good bonding and

fusion between reactives and inets.
S.F. - Semifusinoid, F.G. - Structure of

Fine Grain.
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