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1.

' FOREWORD

This is the third of a’ series of mimeographed reports
entitled "Physical and Chemical Survey of Coals from Canadian
Collieries". Memorandum Series No. 74 (December 1939) for In-
verness County Coalfield was the first, and No. 78 (June 194%0)
for Cumberland County Coalfield the second of this series.

The general. purpose of the survey has‘been to .study .
the characteristics of the.coals from:the different collieries.
In particular, ‘it was'desired to ascertain to what  extent an .
improvement in grade may be effected by .specially preparing the

coal by -screening, - with. or without .subsequent  washing  and-
blending of the different sizes, thus resulting in;a‘wider~use,
of Canadian coals. . T EPEEE SRS

“The survey, which to date has been restricted to bi-
tuminous coal producing collieries, has proceeded according to
provinces, starting in the east and working westward, and sub-
dividing into coalfields and areas within. the provinces. - The
work pertaining to the maritime provinces was completed in 1938,
that for Alberta mostly in 1939, and at the end of 1940 only a
feW'mines in British Columbia remained to be visited and sampled.

The samples from the mines in the Pictou County coal-
field in Nova Scotia were collected during the summer of 1937,
and on completion of the study of each sample a typewritten re-
port was- forwarded to the operator. of.the colliery concerned
and to other interested parties. The present report comprises
the results of examination of coals. from ten collieries in this
coalfield, - together with a detailed comparison of the coals, in
respect to rank and grade, according to the three districts,
namely: Westville, Stellarton and Thorburn (Vale), in which-
they are mined

: The physical and chemical tests involved were conduc-
ted by the staff of the Fuel Research Laboratories. The geo-
logical information contained in this report has been abstracted
mainly from published bulletins of the Bureau of Geology and
Topography of this Department.” It is hoped that this collec-
tion of data and similar reports will .serve as .a means of ac-
quainting all interested with'the characteristics of Canadian
coal and result in its more efficient utilization, to the bene- -
fit of both producer and consumer. : 4 :

‘B. F. HAANEL
Chief, Division of Fuels

s I O R B S A e T




~ PHYSICAL AND 'CHEMICAL SURVEY
OF COALS FROM CANADIAN COLLIERTES
- NOVA SCOTIA -

NN

i?ictou.County.Coalfielafgzky;,:ig%rizer

i

The Pictou County coalfield, as illustrated in Figure
1, 1is.-located :in.the. north central.part of. the. County . on the
southern shores. of. inlets from, Northumberland Strait and is di- -
rectly ‘south of..the eastern.portion of Prince Edward Island., !
New Glasgow, Stellarton and Westville, which are about 40 .miles
northeast of Truro.on the. Truro- -Sydney branch of the. . .Canadian
National Rallways, are,. in the: order given, the three largest :
towns 'in or immediately adJoining the coalfield.

. Pen (ton-lot) .samples were collected from different
seams in this coalfield by.an engineer -of the Fuels Division, . .
namely: Mr. Swartzman. .Two.seams in-the Westville district, '
six in the Stellarton district and: two in the Thorburn (Vale) aE
district .were-sampled.. - The .manner in which the coals describedﬂ~
were: sampled:is:detailed: in Chapter :III, and a description -of
the methods:of analyses and:their.significance is given in the-
Appendix. The examination of the samples collected comprised'

g physical.tests.including screen.analyses, bulk density and

apparent specific: gravity .of .each size, size stability and ., -
grindability;-:- (b) chemical. analyses including both proximate
and ultimate analyses, -calorific -value, sulphur: and forms of .
sulphur, fusibility of ash,. and analyses of .ash; " (c).classi-
fication; -:(d) distribution. of fusain; - (e) washability' charac-
teristics;, and (f) laboratory.coking:tests. . The analytical ..
and other data'obtained; are tabulated in. Chapter;III, and - the.'.
results .are discussed in. Chapter IVe, oo R A

The advantages of coal preparation are quite obvious,
and a-knowledge: of :the washing :characteristics:of the .:coals
produced, in conJunction with. their -sizing possibilities,»is of -
great importance in deciding.on ‘the ‘operation of ;the. collieries;
to yleld -the: best .results; for bath the producer. and the consu- .
mer.: The .comparisons made,in.the summary .and- discussion of.. re- -
sults-in Chapter IV, are not intended to.indicate" the superiority

of any one .of ‘the- coals reviewved, . but -are. recorded ‘for.the pur-;-

pose ‘of . indicating their ‘relative merits . to those interested An

the use of these coals. R I T I SR N ”:g

¢
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Chapter I

 DESCRIPTION OF THE COALFIELD AND. SEAMS(l)

The Pictou coalfield.proper (see Figure 1) forms the
major part, about 10 miles. long by 3 miles,broad,’ of a .down- .
faulted block. In form it is roughly an. isosceles triangle,'
with apex at Thorburn, with north, south and east sides deter--
mined by faults, and with a western.base of early Pennsylvanian
sediments barren of coal._ The. coal measures are folded into.a
number of open anticlines and. synclines. ‘They are cut'by‘seve-
ral major and numerous minor faults, Tl e

series, which 1s of Carboniferous .age, . and ‘are 1ocalized “to”
parts of the Westville, Albion and Thorburn members of the se-"
ries. - For convenlence, the area has been divided into three
districts, namely, from west to east, Westville,~Ste11arton and
Thorburn, -these districts¥being separated from each other by
strata of barren rock. The .Westville.district contains .. the
coals of the lowest member of the series, whereas the- Thorburn
district contains the coals’ of the highest member, ; these ‘being -
eroded away from the other two districts.,  The coal measures in
the Westville district dip about. 20 degrees to the northeast--
and have been traced into the Stellarton district, underlying
the coal measures of this latter area. The coal seams in the =
three districts are discussed below. a S ‘ S

Westville District

~ The coal seams in this area are as follows, in des+_'
cending order' . : , :

(a) The Acadia Main (Westville) Qeam.w The thickness of the
seam varies from 5 feet at the Culton adit; on McCulloch brook to
18 feet. at. the Drummond No. 1 ‘and No. 5 mines. In-early opera-
tions, the top half of the seam was worked, whereas, at present,
- work 1s confined to the bottom half, with an’ average thickness.
of 7 feet. There are several distinct. partings, including a -
clay band which varies from 4% to 7 inches in thickness. :

(b) The Second (Scott) Seam: .This’ seam lies- from 184 to
260 feet below the.Maln seam and 1ts thickness varies to some
extent, the maximum recorded being. approximately 17 feet. As
mined at Drummond No. 2 mine, the coal averages about 12 feet
in thickness, with only gbout 5'to 7 feet: being extracted,  de-
pending upon the quality.. There: are various stone partings- in

(l) The Pictou County CodlfieId”--_W A, Ball -- Canadian Geolo-
gical SurVey Memolr 225 o o o . -
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rStellarton District

It varies in, thickness from approximately 7 feet to over 45
feet, . the’ average thickness where minéd being about .40 feet.
-AHowever,,only 10 to 12 feet was being worked, the thickness

‘irreguler in quality, and in the- portion being worked are-

' paratively clean coal.. In 1937, development work on this seam

below the Foord, and varies in thickness from 'approximetely 34
feet down to 9 feet. 1In 1937, this seam was being worked in

o 4,

the coal, the oresent fleer .(17é, in.1937)¢ ‘Belng an: ironstone
band situated about 12 inch from the real pavement ‘of the seam.

(c) The Third Seam:: This’ ‘seam lies’. 107 to ‘126" feet below
the” Second seam.and is generally known as’ the SixJFoot seam.
It is not being mined at present.,f t;: n.ﬂ;«-f~

u‘

0 A

s Below the Third seam ‘there. is only ‘One more ‘of work-~“
able size,,namely the Fourth sean.  This /seam lies about 100
feet below the Third. The indications® are that ‘there is about
8 feet of inferior coal which’ probably decreases with depth."

No- mining ‘has apparently been conducted in this seam. There
are. several -more thin coal bands below the horizon of the
Fourth seam, but none. are of commercial importance."

RN The seams in this ‘area: increase in” thickness toward
the northeast in the" ‘direction of the dip, reaching their maxi- ‘
mum; in the "area’ mined _.near the Allan Shaft. The varioug seams -
are. mined mainly oh ' the west .s1de of East river. In descending
order they are.as’ fblloWs-;“ e ,,_,f et e

(a) A seam about 3 feet 6 inches thick ‘has" been traced by
outcrop for a short distance., It has only about 20 inches of
good coal. ’

(b) The Main or Foord Seam: This seam, lying about: 1126
feet below the seam mentioned above, is now worked only through
the Allan Shaft mine. The seam dips to the nbrth about 23 de-
grees and reaches the bottom of the syncline at the-Allan Shaft.

worked depending on the quality of the coal:: The seam 18’ very

FARS

found considerable amounts of pyrites in’ the form of balls f“f*

and streeks.eand also bands of shale. = - ’ L R
(c) The Four-Foot (or Little Cage) Seam. " This seam is
considered’to be the upper leaf .of-the; Cage -seam,being 'sepa-.
rated from the lower or main portion by & 5-foot stratum. ‘This:
seam-has an average thickness of 42 inches, contains no dis-*“,
tinct partings and appears to be composed of & bright and com-

was started in the Allan Shaft.
“(d)"Thé Cage or Deep Seam: This seam lies ‘about 148" feet/‘f
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5.

the Albion mine, the Allan Shaft mine and the Acadia No. 7 mine.
At the Allan mine where work was still in the development stage,
the seam was 12-feet thick with about 8 feet of coal suitable
for-extraction. At No. T 'Acadia mine the seam averaged 9 feet
in thickness and contained a band of ‘so-called: 'splint' varying,
from 18 to 24 1inches in thickness.and situated about 3% ‘feet
from-the roof. 'This band of bony coal contained approximately
16 to 23 per cent ash, and.was marketed locally:as refuse coal.
The seam, - as mined at the: Albion colliery, was. very similar in
structure -to that mined at Acadia No.:Tr mine.uu . SR

(e) The Third Seam: This seam lies from 75 to 106 feet
below the Cage-seam, and averagesaapproximately 12 feet 1in;
thickness, varying from 6-feet to somewhat ‘over 16 feet. " As::- -
mined at the Alblon colllery, the coal contains no distinct -
partings but there 1s an apparent abundance of discontinuous
irregular bands of shale and also of pyrites:in the form -of
sulphur balls and streaks. - A new opening-on the .Third seam, to
be located at Acadia No. T mine, was being planned in 1937

(f) ‘The" Purvis Seam. This'seam: 11es from 27 to 133 feet _
below the Third seam and- averages about 4 feet in- thickness.; -
This seam is not being mined. N IS A '

(g) The Fleming seam; This seam, separated from the Durvis
seam by strata varying from 77 to 145:feet in thickness, is
considered to be merely the top part of the McGregor seam, being
separated from the main body of the seam by a 5-foot stratum.

The seam is approximately 4 feet thick. ‘It contains no distinct
partings but i1s apparently abundantly adulterated with sulphur
balls and streaks. Thils seam was mined in the McGregor colliery,
operation being suspended during July 1937. Evidently much,of
the Fleming seam coal cannot be:extracted because in the past:
the McGregor seam ‘was worked prior to the Pleming.

(h) The McGr;gor Seam- This seam, which, as stated above,_
is separated‘from the Fleming by a 5- foot stratum, varies from
8 to 21 feet in thickness. There are no distinct partings but
sulphur balls and streaks and discontinuous bands of shale are
present c > ‘ : ~

If the concealed seams below the McGregor are inclu-
ded, then there are apparently sixteen or seventeen coal seams
in all. Early observations on the underlying seams, based : on
coal outcrops, have been corroborated by more recent diamond-
drill records. According to this information, the nine under-
lying seams vary in thickness from 3 feet 2 inches to 21 feet
9 inches, but up to the present no mining has been attempted in
any of these seams.




Thorbun (Vale) District

. This area contains a series of coal seams bent into N
synclinal ‘basin, along a.northeasterly axis,-. measuring abaout
three- miles across. from crop to crop-of -the 1owest seam. cAS.
mentidniedxabove, - this series of seams .is-believed to be a. higher
series thah:those contained .in-the Stellarton district, and.-1is-
separated - from- the latter by about; 1,600 -Peet of barren strata.
The seams in the Thorburn district, -in.descending order, are as..

follows:-.

(a) Captain Seam This seam probably underlies the greater
part of the northern Marsh Dit basin, where it contains about 3.
feet of coal. I . . I

(v) The Miiirace Seah}'iThis seah; which lies. approximately
23 feet beIOW'the Captain, shows about 3. feet of, coal.ms_

(c) The George Mackav seam: This seam 1ies “about 6l feet
below -the Millrace and has: been traced, . more or.less. continuous-
1y on each side:of the basin:- On. the. average, “the seam 1is about
3 feet 6 inches in thickness, allowing . a. 24 inch extraction of
coal. This seam, as worked at the Milford mine, contains & band
of 'splint' about 6 to.8.inches. from the:floor.. - There-is. ,also
a band of inferior coal 8 to 18 inches An- thickness near the

roof. .7 e . . L S

(d) The Six Foot (Vale) Seam' Thisrseam‘lies about 607
feet below the George MacKay...It varies: in . thickness. from 3 to
8 feet but where mined: at the Acadia: No.- 3 mine. averaged about
41 feet. There wére no distinct partings., but, there. vas: a sub-

-stantial quantity -of pyrite: occurring asrballs, lenses and - -

streaks. - A small mine, :Acadia:No..- 8, was opened .on an outcropi
of this seam in June 1937 At this mine the seam was about 55
feet thick. s et e ne

(e) The McBean or Eight-Foot Séaﬁl' This seam 1ies'about
700 feet below the Six-Foot .and was.mined..for a time at Acadia

No. 3 mine. At the mine the seam was approximately 8 feet
thick and appeared to increase in thickness to the northward.

PRI

Below the McBean there-are several small seams of un-
importance, all being less than two feet -in thickness.. .




Chapter II

-

DESCRIPTION OF THE MINES

Since the Physical and Chemical Survey generally has
been limited to regularly operating .collieries, the investiga-
tion of the Pictou County coalfield has been confined to the
seams belng mined in the areas, or districts, described in
Chapter I. The various mines operated in the three districts
in the Pictou County koalfield are described below.

WESTVILLE DISTRICT

Intercolonial Coal Company Limited

Coal has been mined in the Westville district since
its discovery in 1854, when mining operations were commenced by
the Black Diamond Company on the Main seam. At present, that
is, at the date of this report, only the one company, the Inter-
colonlial, operates in the Westville district. This company
operates the Drummond mines working both the Main and Second
seams. The Main seam 1s worked through Drummond No. 1 and No.

5 mines, whereas the Second seam 1is worked through Drummond No.
2 mine.

Drummond No. 1 Mine (Main'éeam)

When visilted in 1937, the seam at this mine was en-
tered by a slope, which was 4,200 feet long with a cover of
1,280 feet, the course being S.77°E. The mining was conducted
entirely by the room and pillar method, there having been twen-
ty~-five rooms and three headways in operation. The coal was
extracted by hand-pick mining.

The mine was damp and the passages were free of coal
dust, but, as 1s usual in this district,  the mine was quite
gassy. The average quantity of air in circulation was about

26, 000 cublc feet per minute.

Horse haulage was used on the levels, whereas a steam
hoist brought the coal to the surface on the single-track slope
at the rate of twelve one-ton boxes per trilp.

The mine had an average daily output of 275 gross
(long) tons, with a total output for 1936 of 60, 475 tons. Based

on the employment of 190 men (surface and underground), th® mine

yielded on a one-shift day 1.45 long tons per men per day.




Bankhead--Drummond No. 1 Mine

The bankhead (see Figure 2), which was used at one
and the same time for both No. 1 and No. 2 mines, contained one
revolving tipple capable of handling two mine boxes. The coal
or rock, after weighing, was discharged by means of the revol-
ving tipple into a 4-ton hopper from which the coal or rock was
removed by means of a steel plate conveyor belt. The rock was
by-passed at the end of the conveyor by means of a rotary valve
to the stone and refuse hopper cars. :

The coal passed from the conveyor onto a double-decked
shaker screen. The top deck of the screen was fitted with two
2% inch round-hole plate . screens, each 4 feet wide and 5 feet
long, whereas the bottom deck was equipped at the feed end with
a plate 4 feet long and at the discharge end with a 1 inch wire
mesh screen 6 feet in length. When a 1 inch lump coal was- re-
quired the 1 to 2% inch size was by- gassed to the +2% inch lump
picking belt; otherwise the 1 to 25 inch coal was recombined
"with the O to 1 inch coal. The lump coal remaining on the 2%
inch screen passed over a. picking belt of the steel plate con-
veyor type, whereas the 0 to 2% inch slack passed over a. sepa-
rate picking belt similar in design to the first and running
parallel to it. Four men were employed in picking on the lump
coal belt and two men on the slack belt, all the refuse being
thrown down a chute into the stone and refuse hopper car. In
order to produce the commercial mixture of . crushed lump and -
slack referred to below, which represents most of the mine out-
put, the hand-picked lump coal was crushed in a double-roll
crusher, usually set at 3 inches, and then remixed with the
slack. ‘ '

For commercial purposes, the following grades of coal
were being prepared:-

1. Run-of-mine

2. Crushed lump and slack mixture .

3. Crushed lump :

4. Lump, +1 inch or +2% inch

5. Slack, O to 1 inch or 0 to 23 1nch.

Drummond No. 5 Mine (Main.seam)

The seam at this mine was entered by a slope which, in
1937, was 1,700 feet long with a cover - of 600 feet, the course
being N.72°E. The mining was entirely room and pillar and hand-
pick, with ten rooms and three headways in operation.

The mine was damp and gassy, and the passages were re-
latively free from coal dust. The average quantity of air in
circulation was 18, 000 cubic feet a minute.

o - "
A N A e
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Fig. 2 - Flow-sheet of Bankhead or Tipple at Drummond No. 1 and
No. 2 Mines




Horse haulage was used on the levels, whereas a steam-
operated hoist brought the coal to the surface on the single-
track slope at the rate of seven one-ton boxes per trip.

This mine, which was nearly worked out at the time of
sampling, had an average daily output of 90 gross tons, with a
total output for 1936 of 23,844 gross tons. Based on the employ-
ment of 83 men (surface and underground), the mine yilelded 1.08
gross tons per man per day. ‘ o

Bankhead--Drummond No. 5 mine

Because it was expected that the mine would be closed
down within a short time, the bankhead was allowed to remain in
a decrepit condition. The tipple house contained only an end
dump tipple from which the coal was discharged by means of a
chute into hopper cars. No preparation was attempted, only run-
of-mine coal belng loaded. ' o

Drummond No. 2 Mine (Second seam)

The seam at this mine was entered by a slope 4, 400
feet long with a cover of 1,500 feet. The course of the slope
for the first 1,767 feet was S.77°, then swinging to N.74° for
the remainder. The mining was entirely advancing longwall and
development, with six working walls ranging from 200 to 380 ft.
in length. The coal was undercut by a Siskol header equipped
with a 5-foot rod.

The mine was damp in some places and dry in others.
The passages were kept free from coal dust, some rock dusting,
however, being necessary. The mine was quite gassy and required
an average clrculation of 37,500 cubic feet per minute.

Horse haulage was used on the levels, whereas a steam
holist brought the coal to the surface on the single-track slope
at the rate of 14 one-ton boxes per trip.

The mine had an average dally (one-shift) output of
850 gross tons, with a total output of 71,150 gross tons for
1936. Based on the employment of 171 men (surfdce and under-
ground), the mine yilelded 4.97 long tons per man per day.

Bankhead--Drummond No. 2 Mine

As the openings of No. 1 and No. 2 mlnes were situated
wvithin a few feet of each other, the same bankhead was used for
both mines. The bankhead 1s described above under Drummond No.
1 mine. Although it was the usual practice to mix the coal from
the two mines as they came over the tipple, the coal from each
mine was segregated, when necessary, for certain orders.
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‘ ”,S_TELLARTON DISTRICT

- Coal was first discovered in the Pictou field in 1798
when prospecting was ‘carried on ‘along the banks of'the East pri--
ver in the. Stellarton district. The Acadia Coal Company Limited,
formed in 1886 by the amalgamation of three operating companies,.
is today the only organization mining coal in the Stellarton -
district. This company operates four mines: the Allan Shaft,
Albion, McGregor and Acadia No. 7, all 'in the vicinity of the:
town of Stellarton.,,

Allan Shaft Mine (working Foord, Cage and Four Foot Seamsl

This mine, operated mainly on- the’ Foord or Main seam,'
vas entered by a shaft 1,200 feet deep. From the bottom of ‘the:-
shaft the 1,200-foot level runs in a northeast direction. - The :
1, 500-foot level runs in a southeast course, wilth sinkings from
the 1,500 to the 1, 700-foot level. The Foord seam’'in- this mine-
wvas being worked both by longwall and by room and pillar. There
were two long walls, one slightly over 100 feet long and the
other 300 feet long, with a daily extraction of approximately-
700, tons 'from the two walls. Ten rooms were worked ‘and no pil—‘
lars extracted "‘Mining was very irregular, due‘to fires ‘and the
presence of inferior coal. The occurrence of infeérior coal -was
very troublesome and in some cases after a wall had been worked
for a month or so it had to be abandoned because of ‘the sudden.
appearance of this poorer grade of coal. The coal was machine-
mined, using radial cutters. No undercutting was ‘done because
of .the, danger of sparking when sulphur®balls are struck. :No ¥
powder was uged’ in mining the walls, Holman and Elie compressed
air picks being preferred In some -of the rooéms, coal bursters:
were . employed, but their use was not very extensive.

N «':'

" The Cage and Four Foot seams were in the development;=
stage, two headways being driven in preparation for a long:wall:
The output of. the Four-Foot seam was expected to be in the
neighbourhood of 125 tons per day ‘ :

. The mine was very dry and dusty, necessitating the‘use
of rock’ dusting ‘Ventillation was:effected by means of a steam-
operated suction fan passing 90, 000 cubic feet of air per minute.

BN Haulage on the levels was effected by means of compres-
sed air, using the main and tail system, with 35 cars: per trip,
each car containing approximately 2, 650 pounds of:coal. "An .-
electrically-operated hoist hauled the cars from the 1, 500. to
the 1,200-foot level. Hoisting up the shaft to the -surface: was
by means of a single-drum double rope 1,200 h. p. steam-operated
hoist. N S AT
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Fig, 3 - Flow-sheet of Bankhead or Tipple at Allan Shaft Mine.
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The mine had an average daily output of 613 long tons
(mainly from the Foord seam), working two 8-hour shifts per day.
Based on the employment of 517 men (surface and underground),
the mine yielded 1.18 long tons per man per day.

Bankhead--Allan Shaft Mine

In addition to the three seams worked at this mine,
- the bankhead handled the Cage seam coal brought by truck from
the Acadia No. 7 mine. The bankhead (see figure 3) contained
three rotary tipples, one for stone, one for boiler coal, and
one for commercial coal. The stone was dumped directly into

hopper cars and conveyed to the dump.

The inferior coal for use as boiler fuel passed by
means of a shaker distributor onto a steel plate conveyor-type
picking belt, 5 feet wide and 55 feet long, and was usually
discharged into cars immediately below. The normal procedure
was to run the boiler coal, plus the so-called 'splint' (bony
coal) from the commercial coal picking table, directly to cars
for conveyance to the power plant where all the coal was crushed.
This plant, which consumed approximately 250 tons of this coal
and 'splint' a day, producing 3/4 to 1 million k.w. hours per
month, was equipped with ten mechanically-stokered Stirling
boilers, eight of which were in constant use.

The commercial coal passed over a moving bar screen
with 1+ by 9 inch openings, the lump passing down a chute to
the picking table. A gate at the end of this chute enabled the
lump to be held back, so that the small coal and lump were sepa-
rated on the belt, thus facilitating picking. The coal which
passed through the bar screen dropped onto a double-decked
shaker screen, the upper deck of which was equipped with the
following screens from feed to discharge end:- (1) one 1lip
screen, feet long by 5 feet wide, the slots being 3 inch long
and 1% inch wide at the base; and (2) one round-hole plate
screen with 1-3/4 inch openings, 3 feet long by 5 feet wide.

The coal retained on this deck was called 'stove coal', and it
could either be by-passed directly to cars or could continue on °
to the picking belt to be mixed with the lump coal. The small
coal passing the screen dropped onto the lower deck, equipped
with a steel plate, from which the coal was either delivered to
a belt conveyor carrying the coal to a revolving screen, or was
rassed onto the picking belt with the lump to produce run-of-
mine. When nut coal was required, the slack was classified by
the revolving screen, which was fitted with a 7/8 inch wire-mesh
screen, rotating at 16 r.p.m., the slack and nut being collected
separately in hoppers from which the railroad cars were loaded.
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Thexcoal which was passed over. the steel conveyor type.
picking belt {55.. feet. in length) was either lump, . 1ump and stove,’
or run-of-mine. The so-called . /splint! (bony " coal) was thrown
onto the boiler coal belt, whereas the stone was d1scarded by
means of a chute to a hopper car. .- :

+..* . The!-handpicked lump. or run-of-mine. coal could either

be loaded dimmediately. into cars or be .conducted by means of. a
steel -belt conveyor, :running at right angles to the picking belt,
to a single roll Jeffrey crusher (100 tonhs .per hour capacity) .
preceded by .a 4-inch round-hole shaker:screen. ‘When railway
coal was prepared, the crusher was set at. 6 inch if. the.coal was
to be water-borne, and at 5 inch when rail shipments were requi-
red. -These were.the specifications.by.the Canadian Nationel
Railways.: -The :crushed lump.was re-mixed with -the coal ‘passing,
the 4- inch screen and loaded -together. into either hopper or box
cars,: For box car loading, K- Christie .loader was employed

v The following sizes of coal could. be produced' B
'Lump coal - +22 ‘inch ‘(approximate round- hole screen) :
Crushed lump -- through 5 of 6 inch screen & . -
Stove coal «- 1-3/4° to 2- 1/2 inech’ (approximaté nound-
" '* hole screen) = -
Nut coal -- 7/8 inch’ (square hole) toil- 3/4 ‘inch (round-

hole screen)
. Slack --"0 to 7/8 inch (square hole screen)
. Run-of-mine’
;jRun of mine containing crushed 1ump.~

Albion Mine (working Third and Cage seams)-“f'

“This’ mine has’ been operating ‘on the - Cage and Third
seams since the'latter part of the nineteenth” century.< About’
oné-third of the total output from“the Cage seam was, “in- 1937,
being raised through-this mine, that is,'-about 100 tons per day.-
At this  time, the total output from the Third seam came from the
Alblon mine._';‘ R _ "

The mine was’ entered by a- slope which had a northeast '
course, with a maximum tover of’ approximately- 1, 200 feet.-:The
Third seam was being worked both longwall and by room and pillar,
there being one wall 200 feét in- length off the Hth west level,
and 11 rooms off the 6th east level, in ‘addition to: ‘development
work. The coal was machine-mined, ‘using a Mavor and Coalson:-
cutter with a 5 foot rod on the wall; and a radial cutter with
a 6- foot cut in the room and pillar work. All the underground
machinery, including haulage on the: levels, was operated by com~.
pressed air. The coal was hauled up the main slope, which was
a distance of 4,500 feet to the bottom landing, by means of a
double-drum electrically-operated hoist, bringing to the surface
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15 one- (long) ton capaclty boxes per trip. The Cage seam was
being worked by the room and pillar method, eight rooms being
in operation in 1937. The coal was machine-mined, using com-
pressed air operated radial cutters which make a 6-foot cut.

The mine was extremely dry and dusty, necessitating
the use of falrly large quantities of ruock dust. It was also
quite gassy, and several areas were on fire.

Bankhead -- Albion Mine

The bankhead at this mine received the coal from four
seams, but only from three at one time, that 1is, the coal from
the Third seam, the Cage seam, and either the McGregor or Fle-
ming seam. Coal from these two last named seams was brought to
the central preparation house from the McGregor mine situated a
few hundred feet from the Albion mine. :

The preparation building contained three rotary tip-
ples, one for the coal from the Albion mine (Cage and Third
seams), one for the coal from the McGregor mine (McGregor or
Fleming seam), and one for the so-called 'splint' or Inferior
bony coal, thils latter being placed, for convenience, between
the two coal tipples. There were three other tipples situated
on a lower floor, two for domestic-coal for local sales, and one
for stone. The domestic coal was dumped into hoppers without
preparation, and the stone was dumped into cars for disposal on
the refuse pile.

' The treatment of the coals from the three main tip-
ples handling the commerclal coal and 'splint!' may be described
as follows. The coals from the respective mines were dumped
onto moving bar screens with 1t by 9 inch openings, separating
the lump from the smaller coal and slack. 1In preparing run-of-
mine coal, a gate at the end of the screen could be used to hold
back the coal passing through the bar screen, so that the lump
and smaller coal passed over the picking belt separately, thus
facilitating the picking. When lump was required, it was col-
lected by by-passing the smaller coal. The material passing
through the bar screen fell onto a double-decked shaker screen,
the upper deck of which was equipped with two 1-3/4 inch round-
hole plate screens 6 feet wide by 1134 feet long. The lower deck
contained a solid plate with a by-pass valve which could be used
for dropping the 1-3/4 ‘inch slack to a conveyor to be delivered
to the revolving or rotary screen used for preparing nut coal.
The coal retained on the 1-3/4 inch screen could be either by-
passed for loading as 'stove' coal, or could be sent over the
main plcking belt with the mine-run coal, or over the special
'stove! picking belt which also handled screened crushed lump
prepared for 'stove! size. The lump, with or without the 'stove!
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and nut slaek (in the first case; run- of-mine),»passed onto a
steel’'plate’ conveyor-type plcking belt. The stone was. discarded
by means of’ a- chute to the stone: cars, whereas the so-called .
'splint' was thrown onto the 'splint' picking belt which was
situated between the belts for the. Albion and McGregor coals.

The run- of mine coal or hand picked lump could be L
elther loaded into cars by means of a flexible discharge end of
the picking belt, or could be conveyed by a belt running at
right angles to the picking belt to a singlé-roll Jefferey
crusher préceded by'a 4-inch round-hole shaker screen. The ma-
terial pagsing the screen was ‘conveyed elther to: the revolving .
screen for the preparation of -nut and- slack. or could .pass on to
the ‘crushed lump picking belt. The. lump retained .on, the .screen
was passéd- through the crusher which, for the preparation of.
railway coal, was set at 6 inches. :The crushed lump was deli-
vered to a picking belt and then loaded to cars with or without
- the "slack.When-an increased quantity of 'stove'.coal:was re-
quired, the crusher ‘vas set at :2:-inches. and the crushed Jump |
was conveyed to ‘a 3/4 inch shaker screen, :the oversize- passed
over theé 'stove!'’ picking belti: The.slack -was:.delivered either -
to the revolving screen or-directly to cars, or was mixed. with -
crushéd ‘lump for railway use. :.For the préeparation: of nut coal, .
the” slack -(1-3/4' inch or smaller) ‘was delivered to an:inclined
rotary- screen equipped ‘with'a:7/8 -inch wire.mesh screen, resul-
ting in the production of '7/8 to.1-3/% inch nut and 0 to 7/8 ..
inch slack. v N

'+~ ‘The so-called 'splint'-or.inferior .coal, .whi¢ch was
dumped by the:centre main tipple’ onto!a: shaker: conveyor,.passed
over a- steel conveyor-type picking belt situated,. as has been
already stated, between the Albion and:McGregor: picking belts.
Here the stone:was removed, the 'splint!' from.the:commercial. ,
coals added; and the combined product delivered to cars for the
boiler house : . _ T : .

" The: grades of coal that could be produced at this mineT
vere as folloWs.f- i o - :

Co1. Lump -- A42 inch or +3 inch (round hole)
: 2.“Crushed lump
3. Stove -- 1-3/4 to 2 or 3- ineh {round- hole) -
L. Nut coal --"7/8 (square-hole) to 1-3/4% inch (round hole)‘
" 5. Stove .from crushed lump ==° 3/4 to 2 inch (round hole)'“'
6. Nut slack -~ 0 to 1-3/4 inch = - T
7. Slack ~- 0 to 3/4 or 7/8 inch | S
8. Run of-mine -- with or without crushed lumo '
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Acadia No. 7 Mine (Cage seam)

This mine was opened in 1936 on that portion of the
Cage seam which was not availlable to the Albion mine. The seam .
at thls mine was entered by a slope which, in 1937, was 1,200
feet long, with a dip of 24 degrees, and a cover of about %00
feet at the face. There was one 230-foot long wall, machine-
mined, using a radial cutter. Development coal was obtained
from the levels, sinkings and airways. All the machinery in
the mine was operated by compressed air.

The mine was free from gas, allowing shot firing. The
levels were quite damp, the water being pumped into the Albion
mine, from whence it was pumped to the surface. Ventillation
was effected by means of an electrically-driven fan, delivering
10, 000 cubic feet of air per minute.

The coal was hoisted to the surface by a single-rope
electric hoist hauling three cars per trip, each car having a
capacity of approximately 1,800 pounds.

The mine, during 1937, had an average daily output of
approximately 200 tons, which accounted for about two-thirds of
the total output from the Cage seam. Based on the employment of
a total of 9% men, the mine ylelded 1.9% tons of coal per man
per day.

Bankhead--Acadia No. 7 Mine

The bankhead was very simple, consisting of two end
dump tipples which discharged the coal into a bin with an 80-
ton capacity. The coal was then discharged into trucks and de-
livered to the Allan shaft mine, a distance of about two and a
half miles, where it was dumped into a small hopper at ground
level. From this it was conveyed by means of & scraper conveyor
into a bin on the tipple floor. Here, the coal was loaded into
mine cars and sent over the tipple and thus through the prepara-
tion plant previously described. It was intimated that the
above method of handling the coal would be continued, as the
mine was some distance from the railway sidings and also because
economic factors did not warrant expenditures on a suitable

bankhead with proper preparation equipment.

As the coal from this mine was mlixed with the Allan
mine coals. the grades of coal prepared are the same as those
listed for that mine.
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McGregor Mine (McGregor and Fleming seams) i

L This mine operated on both the McGregOr and Fleming
seams;alternately - The mine, situated near the Albion bankhead,
vas entered. by -a. slope which, in 1937, had a length of 4, 800 ft.
to the-bottom landing, wilth a cover, at this point, of approxi- "
mately 1, 300:feeat. ‘The McGregor seam was being worked by the
longwall method, the two walls in. operation being 140 and 200
feet long respectively A certain amount of development work
was going on. Mavor and Coalson cutting machines with 5-foot
rods were: used.::-All.the underground machinery, including haul-
age on the levels, was .operated by compressed air. The. coal .vas
hauled wup ithe main slope -by means of .a double-drum electric"‘.
hoist, there being twelve one- ton_(long) boxes per trip o

When the Fleming seam was in operation, it vas worked
both. ‘Longwall and room. and pillar. The final. operations, in
July 1937, .were confined to two walls between No. 6 and No. 7
East levels. . o T

S :The mine-was gassy, dry and.dusty, with several areas
on’ fire.; Rock dusting was. employed extensively

Bankhead

The Albion bankhead handled all the coal from the

McGregor mine (see Figure 4). Reference to-the- description of
the Albion bankhead shows that, although the- McGregor-coal wag -
prepared at the Albion bankhead, provision was made for handling
this .coal separately. . The McGregor mine. contributed approxima—,
tely HOQ tons per day to the output -of 'the Albion bankhead._, .

i,

THORBURN (VALE) DISTRICT Ak

Greenwood Coal Company Limited ;':

Milford Mine (George McKay seam)

This mine,'operating on: the George McKay seam, is Si—ﬁ_
tuated at Coalburn, about four miles;southeast of New. Glasgow,[b{
on leases Nos. 816 and 117 of the Acadia Coal Company Limited. '

- The seam. at this mine,.which has been operating since
1915, was entered by a slope 900 feet long with a dip of 11 de-.
grees. The main level, in 1937, was 2, 500 feet long. Advance’
longwall machine mining was employed in this mine, two walls,
one 430 feet long and the other 170 feet long, being worked. No
conveyors were employed; the coal being loaded into the mine
boxes by hand. The coal was hoisted to the surface on a single
track by means of a single-drum electric hoist which hauled seven
1,200-pound capacity cars per trip.

\
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The mine was damp and the passages were free from coal

dust. Although the mine was quite free from gas, electric lamps -

were used. . .

‘The mine had an average daily output of 250 tons, with
a total output for 1936 of 43,227 long tons. Based on the em-

ployment of 143 men (surface and underground), the mine yielded
1.75 tons per man per day. : :

Bankhead -- Milford Mine

The bankhead, which was of all-wood constrﬁction, con-
tained the commercial coal tipple and screening equipment. The

coal was discharged from an end dump tipple onto a,double—decked>

shaking screen, the upper deck of which was fitted with a l-inch
round-hole plate screen, U4 feet wide by 8 feet 1cag. The lower
deck was equipped with a 3/4-inch square-mesh screen, 4 feet by
8 feet. The slack coal (-3/4 inch) was loaded directly to hop-
per cars. The lump (+3/4 inch) passed over a steei plate con-
veyor-type picking belt approximately 40 feet in length. The
coal was picked by four men, all the large lumps teing broken
to facilitate removal of stone, bone and inferior coal. The re-
fuse was thrown onto the floor and subsequently carted to the
elght-ton refuse bin. The cleaned lump could either be loaded
into cars or be diverted into the three-ton domestic bin. When
preparing mine-run coal, a steel plate was placed on the 3/4
inch wire mesh screen. The upper deck of the shaking screen,
fitted with the l-inch screen, served to separate the large
lumps from the smaller sizes, thus facilitating picking.

The various sizes of coal produced at this mine during
1936 were as follows:

1. Run-of-mine
2. Lump (+3/4 inch square-hole)
3. Siack (-3/4 inch square-hole)

The total quantity of refuse, that is, that brought

to the surface as such and that picked from the belt, amounted
to approximately 14 per cent of the total raised.

Acadia Coal Company Limited

Acadia No. 3 Mine (Six-Foot seam)

This mine, which operated on the Six-Foot seam, was
situated at Thorburn, and at the time of sampling in 1937 was
almost worked out. The mine was closed down in 1938.

The seam was entered by a slope 2, 400 feet long, with
a dip starting at 25 degrees and decreasing to zero at the 2, 400

I
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foot level,: after which the seam dips the . other way. Mining was.
conducted by the room and pillar method, and at the time of sam-
pling two rooms were in operation and nine pillars were being
extracted. All the mining was done by hand”picks.: Haulage on
the levels was electrical, and the coal was raised to the sur-
face’on:the double-tracked slope by means .of an electric hoist,
five 13.6 cwt. cars being drawn per trip.. : -

The mine was practically free from gas, and powder was
used quite freely. Ventillation was effected by means of an :
electric fan supplying 35,000 cubic feet -of air per minuted.

‘ 5"'f~ - The mine had an: average daily output, during 1936, of
273" 10ng tons, and based on the employment.of a total of 160 men
the mine ‘yielded l 71 long tons per man per day L _

Bankhead - Acadia No. 3 Mine Q::-t

The bankhead wes equipped with three tipples,,one re-,
volving ‘type and ‘two ‘end- ‘dump-type. Ong:of:the end.dump tipples
was used for domestic coal for:.local sales, whereas the. other
handled the stomne. ! The commercial coal: passed over, the revol- :
ving tipple and was ‘dumped: into-a scale :pan for: weighing The;,
coal Jas then discharged -onto: a :shaker screen,. the feed end of. .
which vas ‘fitted with a1-1/% by ;3/% inch jslotted screen, U4 by -
4 feet. - The- discharge énd -of‘the -screen’ was..constructed. of
bars, 1- 1/4 Ainch 'square: in c¢ross-section: and,set 1- 1/2 inch
apart. This - ‘arrangenent .separated the :slack from the lump ‘and .
facllitated picking. The picking belt was a steel plate con-
veyor approximately 4 feét wide:-and 40 feet . long. - The rejected
material was thrown into a refuse hopper of .five-<ten. -capacity.. .,
The hand-picked coal was crushed by means of a single-roll Jef-
frey crusher set at 6 inches,: the slack coal also passing %
through the crusher. The resultant crushed .run- -6f Imine ‘coal was
loaded directly to hopper cars, there* being no ‘fadilities for
loading DOX - cars.gﬁ R N AR -

,-';!'.;'!'." IR
''''''' l

The only grade of coal produced at this mine was
crushed run-of-mine.

Acadia No. 8 Mine (Six-Foot' Seam) ‘471 sif~e.

This mine, which was situateéd-about’ 3, 000 feet west of
No. 3 slope, was opened in June 1937 and operated for a few ~
months in ordér to obtaln a certain amount:of coal  from the Six-
Foot seam, which was not available from No. 3 mine.: :

The mine was entered by a slope which, in August 1937,
vas 160 feet long. No levels were driven, the mining operation
consisting of four rooms off the west side of the slope in addi-
tion to the development work on the slope.
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The coal was hoisted to the surface on a single track
by means of a gasoline engine, one 13.6 cwt. capacity car being
hauled per trip.-

Bankhead--Acadia No. 8 Mine

The bankhead consisted of an end dump tipple which
discharged the coal into a 24 ton chute. The coal was then
loaded into trucks and taken to No. 3 mine, where it was placed
in mine cars and sent over the No. 3 tipple.

The output of the mine was approximately 50 tons per
day, employing eight men.
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‘Chapter III

PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE COALS
FROM PICTOU COUNTY COALFIELD =™

" The ‘samples of coal from this field, reported in this
publication, were taken under the -supervision of an officer of. -
the Division of Fuels, namely: E. Swartzman, during the summer ...
of 1937. A o » .

Approximately 2, 500 pounds  of coal, representative of
a day's output, was collected from each seam at the tipple. In
those cases where the same seam was being worked in -more than
one mine, samples were collected from the various mines in pro-
portion to their output from the seam, one composite sample for
each seam being made for the investigation. Each sample was
mixed, coned and quartered, one-half being used for the study of
the physical and chemical characteristics of the coal, the other
half beilng reserved for special investigation. :

The data obtained from each seam studied in the three
districts of the Pictou coalfield are presented in the following
sets of tables, as listed below:-

Physical tests:
Table I - Screen analyses, bulk density and apparent speci-
fic gravity.
Table II - Size stability.
Table III - Grindability.

Chemical Analyses:

Table IV - Proximate analyes, calorific value and ash fusi-
bility.
Table V - Ultimate analyses.

Table VI - Sulphur forms and fusain.
Table VII - Chemical analysis of ash.

Washing tests:
Table VIII- Float and sink data on 1% inch slack--ash and
sulphur.

Table IX - Chemical analyses and fusibility of ash of float
and sink portions of 1% inch slack

Table X - Chemical analyses, sulphur forms and fusain of
raw coal, clean coal and refuse.

Table XI - Screen and chemical analyses of sizes prepared

from 1% inch slack, and analyses of the clean
coal and refuse of these sizes after washing
at a selected gravity.

Figures 5, 6, 7, 8, 9, 10, 11, 12, 13 and 14 - Washability
: curves re ash and sulphur.




21.

Coking tests:
Table XII - Physical properties of by-product cokes as indi-
-cated by the 'swelling index' test; and caking
index.

A full discussion of the significance of all the tests
employed in this investigation is presented in the Appendix of
this report.




WESTVILLE DISTRICT
' MATN SEAM
DRUMMOND NO. 1 AND NO. 5 MINES, INTERNATIONAL COAL COMPANY LIMITED
WESTVILLE, NOVA SCOTIA

__________ Or=ccrcca—-
TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity

Screen analyses ’ Bulk Apparent .
As received As mined density
Screen sizes * A % % % -—- specific  vVoid Ash
By Cumu- By Cumu- lb. per

weight lative weight lative ocu. ft. gravity % %

Plus 4 v 31.6 31.6 31.8 31.8 ceeae teee cees 10.7

2" - 40" 18.5 50.1 19.0 50.8 41.50 1.34 -~ 503 12.3

1z - 2 5.9 56.0 6.0 56 .8 42.50 1.34 "49.2  10.8

17" - 11 7.7 63.7 8.2 65.0 43.50 1.35 48.4 11.9
3/4n - 17w 4.9 68.6 4.9 69.9 43.75 1.35 48.2 . 13.1

1/2" - 3/4n 6.6 75.2 6.6 76 .5 44.00 1.34 47.4 12.1

1/4" - 1/2" 8.2 83.4 8.2 84.7 44 .00 1.32 46 .7 12.2

1/8" = 1/4" 5.7 89.1 4.9 89.6 43.25 1.33 48.0 15.0

No. 48 - 1/8" 7.7 96.8 8.5 98.1 (17.7

o - Né. 3.2 100.0 1.9  100.0 50-50 1.32 °8-8 ( 18.6

Mine run 100.0 100.0 55.50 1.34 337 12.6

o" - 40" 68 .4 68.2 56 .00 1.34 33.1 13.9

1/8" - 4 57.5 57.8 52.75 1l.34 37.0 13.7

3/4" - 4 n 37.0 38.1 46 .00 1.35 45.5 12.6
o" - 3/4n 31l.4 30.1 53.00 1.32 36.3, 16.1

o " - 1 -44..0 43.2 55.00 1.33 33.9 15.2

O " - 1/8" 10.9 10.4 50.50 1.32 38.8 18.0

As mined As received

Average size of run-of-mine coal-..oc..... cteseeea-aans seseeine. 2.98 - 7 2.94
Size stability during handling from mine to Ottawae..... B A 99

* In this and subsequent tables, all screens 1/8" and larger are round-hole screens.
No. 48 is Tyler 48-mesh with nominal aperture of 0.295 mm.
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MAIN SEAM -- DRUMMOND NO. 1 AND NO-. 5 MINES

Screen size of Hardgrove index

TABLE II.. Size stability .
Screen analyses before and after drop-shatter test 8
Single sizes Mixed sizes *
Screen 2 - 3 inch 3 = 4 inch 3/4 - 4 1nch 0 - 4 inch ;
sizes Before After Before After Before After = -After Before After After s
. test 2 drops test 2 drops . test 2 drops 4 drops test 2 drops 4 drops &
A % % % % % % % % A X
3" - 40" . : 100.Q 52.7 20.5 15.0 - 8.7 11.1 9.3 9.3 ?
2" - 3"  100.0 665 21 .4 29.5 24.2 22.5 15.9 14.4 - 11.8 :
13t - 2" 13.0 8.2 15.9 15.8 16.7 8.6 7.6 7.2 %
1"~ 13" 8.5 39 20.8 17.9 17.1 11.3 16.0 15.2 i
3/4" - 1°v 2.3 4.0 13.3 13.8 14.2 7.2 8.4 Fed 3
1/2" - 3/4n ' 3.8 3.0 6.2 89 9.6 10.5 10.1 :
oO" - 1l/2" 6.0 7e2 7.1 12.5 B6.3 33.8 37.1 2
Average size..in. 2.50 2.06 3.50 .L-08 §.11 1.8 1.68 1.28 1.23 - -1.16
Size stability..% 82 —75 86 75 Q7 91 4
SABLE €IZe Grindability *

eog& tested . 0ld New
0®* « ¢ " 79 84
0" o 3/4" 79 - 82
0" o 148" 77 80

® See Append ix.
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TABLE IV.

MAIN SEAM -- DRUMMOND NO. 1 AND NO. 5 MINES

Proximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry basis Initial Soften- Fluid Mell- Soften-  Flow
ture Ash Vola- Fixed Sul- Calo- deform- ¢ng tem- tempe- ing ing in- inter-
Screen sizes (as tile carbon phur rific ation perature rature range terval val
rec'd) matter ' value . . ‘
% % % % _% _-Btu/lb. °F. “p, °r. °F. °w, °F.
Plus 4 v 2.3 10.7 26.9 62.4 0.7 ceen 2210 2310 2430 220 100 120
2" - 40" 2.0 12.3 27.0 60.7 1.3 ..... 2190 2250 2300 110 60 50
14" - 2 n» 2.0 10.8 26.8 62.4 0.9 - - 2250 2380 2420 170 110 60
L 2.0 11.9 26.7 61.4 0.9 . 2240 "2340 2390 150 100 50
3/4" - 17n 1.9 13.1 26.5 60.4 1.0 ..... 2250 . 2300 2360 110 50 60
1/2" - 3/4n 1.9 12.1 26.8 6l.1 1.1 caee 2200 2300 2450 250 100 150
1/4" - 1/2n 1.9 12.2 26.3 61.5 1.0 ceens 2200 2390 2500 200 390 110
1/8" ~ 1/4n 1.9 15.0 25.9 9.1 1.2 ..... £300 2390- 2500 200 90 110
No. 48 - 1/8" 1.9 17.7 25.9 56.4 1.3 ..... T2320 U 24007 2450  1&0 80 50
O " - No. 48 1.7 18.6 286.1 5.3 1.5 cecse . 2200. 2300 2400 200 100 100
Mine run 1.1 .12.6 27.1 60.3 1.2 13,155 @ 2210 2300 2450 4.0 © 90 150
O~ 4nm 1.8 13.9 26.6 59.5 1.0 13,040 2240 2300 2400 160 . 60 100
1/8" - 4 ¢ 2.1 13.7 26.5 59.8 1.0 15,055 2250 2350 2470 220 100 120
3/4" - 4 n l1.9. 12.6 26.9 60-5 0.9 13,240 2260 2300 2330 70 40 30
o " - 3/4" 2.2 16.1 26.5 S7.4 1.2 12,625 2270 2350 2420 150 80 - 70
O™ - 1iv 2.0 15.2 26.4 58.4 1.1 12,710 2260 2310 2350 90 50 40
O " - 1/8n 2.1 18.0 26.1 5.9 1.3 12,310 2250 2340 2400 150 90 60
TABLE V. Ultimate Analyses (Dry Basis)
' ' gen  Sulphur. Nitrogen Oxygen Ash
Semple - CGarpon  IHydrggen Sulphur. Nitrog g =g
1/8" - 4 . 74 .3 405 - lno 201 4.4 13.7
O " - 1/8" 69.9 4.4 1.3 2.0 4.4 18.0
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MAIN SEAM -- DRUMOND NO: 1 AND NO. 5 MINES

TABLE VI. Sulphur Forms and Fusain
Total Sulphate Pyritic Organic Fusain

Screen sulphur sulphur sulphur sulphur 9 of
sizes % of % of % of % of % of % of. % of pure ,
coal ¢ coal sulphur coal sulphur coal sulphur coal B

Mine run 1.22 0.00 0.0 0.58 47.5 0.64 52.5 ceee

Ot - 4n oo ceee . ce ©eeene oo ceee cese %.05

1/8" - 4" ceon caes .ee ceee cene oo cous 3.16

3/4" - 4 n P os e ces ceee e cees ceee L.18
- 3/47 ceeo coee .o P ceee ceee ce e - 3.64 !
o AL I K cees - eeea ces T eaes cee ceers  eeas B.47 ' ¥
0" - 1/8" 4.77 4

TABLE VII. Chemical Analyses of Ash #

Sereen sizes $ioe Al203 Fe203 Ca0  MgO Nag0 _‘K20 TiO2 P20s5 S03 Total

1/8" -4 "% 58.4" 22.9 7.0 4.0 1.1 0.2%°1.6 ° '0.8° 0.3 “4.0 100.3
" . 1/8" % 47.6 23.0 6.5 9.7 1.1 0.0 1.4 0.6 0.4 9.3 99.6 s

# Analy51s made in chemical laboratory, Division of Metallic Minerals, under the direction ;
of J-A. FTournier, -Chief Chemist. ;

. o
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MAIN SEAM -- DRUMMOND NO- 1 AND NO. 5 MINES

TABLE VIII- Float and Sink Data on 14" Slack - Ash and Sulphur

- Cumulative +.10 specific gravitvy
Specific Weight Ash Sul- Floats Sinks distribution
gravity phur Welght Ash oulphur Welght Ash Sulphur Gravity Calculated
Sinks Floats % D G % % - % % ordinate
.- ‘ S i, LS S L. 1.35 91.0
-1.30 23.4...5.3 o,..a ~25.4w.5.5 ..0.8...100.0....15.17 1.2 . l.40 = . 63.4
1.30 1.40 59.3 10.4 0.8 82.7 9-0'_ 0.8 76.6° 18.1 1.3" 1.45 14 .4
l1.40 1.50 (4.1 19.9 1.6 86.8 9.5 - 0.9° 17.3" 44 .Y 2.7 1.35 ‘ 9.3 -
1.50 1.60 ..~1.9..24.5..1.4. 88.7...9.8..0.9 . 153.2..52.3 . 3.0 .. . 1.65 _ 3.2
1.60 o113 57.0..5+8.100.0; 15.1: 1.2 . 11.3° 97.0 3.8 . ~ 1.75 - 2.7
Curve No. 4 2 2 1l,2,4 . 1 1 3 -3 ) 5 5
TABLE IX. Chemical Analysis and Fusibility of Ash on
- -Float--end--Sink-Portions -of 15" -Slack -(Dry. Ba51s)_‘.._pw
Specific” .o Vola=- | o .. Initial Soft- Fluid Melt- Soften- . Flow
gravity  Ash tile  Fixed _ Coking’ Sul- ‘deform- ‘ening ‘tempe- ing 1ing in- inter-
Sinks Floats  ‘matter carbon properties phur atlon ‘point rdature renge tervel val
- 9,3 . %. % e % F° . oF.. "OF. 'oF; OF- . °F°
1.30 5.4 27.5 7 67.1 © Good 0.8 2450 2550 2660 210 100 110
1.30 1.40...10.6.. 26.3-wﬁa.7 N Gooﬁ-.,_ 0.8.. 2470. .2570 2780 _ 310 100 210
1.40 1.50 20.1 25.9 "''54.0 Fair ' - 1.6 2040 2140 2200 160 100 60
1.50 1.60 24.8 26.6...48.6 _._.. _.P_oor...w ~w 1.4 .2090. ..2160 2220 .  130.. 70 .- 60
1.60 ' 57.8 20477 72145 “TNon< 3.3 2350 2420 2500 150 70. .. 80
o et e e mena e et -agglomeratlng e B e e .
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MAIN SEAM -- DRUMMOND NO- 1 AND NO. 5 MINES

TABLYT X. Chemical Analyses and Fusain of Raw Coal, Clean Coal and Refuse
Raw i Clean coal Refuse
Coal Floats 1.50 Sinks 1.50
Weighteoo o et % 100.0 88.0 12.0
Praoximate analysis (dry basis)-- _ :
ASNeceacorace 4 seaaoeenconuneun A 15.2 9.9 50.8 . o~
Volatile matter-. ...... e e Y 26 .4 26.5 21 .3 B
Fixed carbone.-.... .............% 58.4 63.6 27.9
SUlphur-  cee e et ieianenna. % 1.1 0.9 3.1
Calorific value€e.......- B.t.u- /lb 12,710 13,785 ceoe
Tusion point of ash............ °F. 2310 2540 2400
Mel ting range of ash........... °F. .90 170 160
Coking propertiese.c..c. .o oo * Good Good Slightly
o agglomerating
Fusain in pure coal.-.... seesseces-h 3.47 2.99 . 8.42

TABLE XI. Screen and Chemical Analyses of Gizes Prepared From
11" Slack, and Analyses of the Clean Coul and Refuse of These
Slzes After Washing at a Selected Gravity of 1.50

Screen Weight Cumulative Ash Sul- F.P.A. Floats Sinks
sizes weight phur Weight Ash Sul. F.P-A. Weight Ash Sul. F. P A
% % % __ b _°FE. % % b _°F. % % _% °v.
3/4" - 14" 28.6 28.6 12.5 1.0 2320 g8.6 10.2 0.8 2580 11.4 48.6 3.2 2220
1/8" - 3/4n 46 .6 75,2 15.0 1.1 2380 87.7 9.4 0.9 2560 12.3 56.5 3.3 2540 »
0" -1/8" 24.8 100.0 18.0 1.3 2340 80.7 7.9 1.0 24.0 19.3 57.4 2.4 240 L

* Az
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MAIN SEAM -- DRUMMOND NO. 1 AND NO. 5 MINES

TABLE XII. Physicaerroperties Of By-product Cokes
As Indicated By The 'Swelling Index' Test

13 inch slack
As recelived Af'ter washing

Volatile matter at 600°C. (dry)...% . 20.2 21.8
Swelling indeX..iveveeeveeonnnns . 495 459
Section--Coke classification chart. IX IX
Specific volatile index......... o v 170.5 179.2
Section--Coal classification chart( Parabi%uminous Orthobituminous
Ash per cent in coal (dry basis)..% 15.2 9.9
Physical properties of coke: :
Size on wharf (% on 3 in......... : 70.0 65.0
Breeze: % -1/2 in. 3.0 2.0
Shatter test. ,Index: % on 2 in.. 65.0 65.0
(Breeze: "% -1/2 1n. k.0 &.0
Abrasion test-,Index: % on 1% in. - 90.0 90.0
(Dust: % -1/16 in.. 2.5 2.5
Density (App. specific gravity 1.1 - 0.95
Pounds per cubic foot. 31.0 28.0
Transverse shrinkage........ “o Good Good
Appearance of natural surface Steel grey, slightly irregular
Shape......... ceserecsenscanne e . Blocky, slightly triangular
Strength......... RSP ceeeeeen . Tough to hard -
Cross fracture........ et eseanse . Small amount, slightly steppy
Longitudinal fracture..... Ceesaes Small amount
Cell fracture....... teesecssaasus Small Small to medium
SPONEEC e et v e sseessssesaonnsancssns Small amount
Pebbly sSe@Qmevereencens et s eeanans None

Remarks.......... ceeesrressaeraran . This coal should Washing should
: result 1in the Iimprove the re-
production of a sultant coke,
fairly good do- Dboth physical-
mestic by-pro- ly and chemi-
duct coke. cally.

Caking Properties

Caking index by
Gray's method

Run-of-mine sample........ Cheesaes Cereereans o)




WESTVILLE DISTRICT
SECOND SEAM
DRUMMOND NC. 2 MINE, INTERCCLONTAL COAL CCMPANY LIMITED
WAESTVLILILL, NOVA SCOTIA
............ [ [,

TABLE I« Screen inalyses, Bulk Density and Apparent Specific Gravity

e e 0TEEN Baalyses T T Bulk T Apparent T
A8 received o As mined | density
Screen sizes * % % % % —— specific  Void Ash
By Cumn- By Cunu~ 1b. per

e WELERT lative  weight  lative cu. ft. gravity . %%
Plus 4 ¢ 4%« 3 47«3 51.0 51.0 eo s cene sece 2l.1

2" - 4 16.2 63.5 19.3 703 46 .00 1l.42 48.2 21l.5

1im - 2" 4.5 68.0 4.8 75.1 45.50 1.40 48.0 21.3

1" - l%" 7.4 75.4 6.4 81.5 46.0C 1.45 - 4942 21.0
B/4" - 1°m 3.8 79.2 3.2 84.7 45.25 l.44  49.7  21.1
1/2" - 5/4" 4.6 83.8 4.0 88.7 45.00 l-.42 493 2l.1
1/4" - 1/2" : 5.5 89.3 2.0 90.7 486 . Q0 1.42 482 19.6
1/8" - 144" 3.8 93.1 2.8 - 93.5 ) 45.50 1.42 48.7 ( 19.1
No. 48 - 1/8" 4.9 98.0 4.7 98.2 20.0
e 9" - No. 48 __ 2.0 100.0 1.8  100.c ) _SL-78% 1.8 = 40.0 ¢ 14,9
Mine run 100.0 106.0 7500 1l.42 11.8 20-9¢
o"~ 40" 52.7 49.0 80.0GC 1.42 32.4 20-8¢
1/8" -~ 4" 45.8 42.5 56 .00 1.43 373 21.1
5/4" - 4" 31.9 337 51.25 144 43.C 2l.5

O " -~ 5/4" 20.8 15.3 54,50 1.42 386 2045

O" -~ Jlinw 32.0 24.9 57.75 1.42 35.0 20.7
R V- L 68 . _ ... .. 6.5 5175 1.3 ____4C.0__19.8
As mined  As ‘received

Average size of run-of-mine cogleeceeevercervecnsacsoanaeasaine 4.20 383

Size stabliiity during handling from mine to Ottewd..eeeeeceee% .~ 91
* In this and subsequenl tnbles, all screens 1/8" and larger are round-hole screens-
Nee 48 is Tyler 48-mesh witii nominel aperture of 0.295 mm.

¢ Ash percentages calculated from those Of individual scresn sizes.
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SECOND SEAM -- DRUMMOND NO. 2 MINE

TABLE II- Size Stability

Screen analyses before and.after'drop—shatter test

Single sizes Mixed sizes
- Screen 2 - 3 inch 3 -4 inch 3/4 - 4 inch 0 - 4 inch
sizes Before After Before After Before After After Before After After

test 2 drops test 2 drops test 2 dgpps 4 drops test 2 drops 4 drops

% > 0 il 2 G0 o 70 % )

- 24.5 21.3 -17.5

3"~ 4" ) : 100.0  56.5 14.8° 12.9 12.9

2m". 3" 100.0  74.0 23.0 26.3  22.5 22.5 . 15.9 16.7 13-4

13" - 2" 11.0 7.5 14.1 13.3 13.8 8.5 7.9 8.8

1" - 13 6.5 3.5 23.2 22.1 © 19.1 14.0 10.4 10.8

/4" - 1" , 3.5 3.5 11.9 12.5 12.9 7.2 7.9 8.3

1/2" - 3/4" 1.5 2.0 4.2 6.3 8.7 8.3 8.8

0" - 1/2" | 3.5 4.0 4.1 7.9 30.9  35.9 37.0

Average size..in. 2.50 2.17 3.50 2.78 2.16 1.96  1.83 1.42 1.34 1.28
Size stability-.% 87 80

91 85 ' 94 90

TABLE III. Grindability

Screen size of Hardgrove index

coal tested 01ld New
o - 4 " 73 78
o" - 3/4n 71 77
o" - 1/8" 73 77 .

*0g



SECOND SEAM ~-- DRUMMOND NO. 2 MINE
TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry basis o Initial Soften- Fluid Melt- Soften- Flow N

ture Ash Vola- Fixed Sul- Calo- deform- ing tem- tempe- ing ing in- inter- ’
Screen sizes (as tile carbon phur rific ation perature rature range terval val

recd) matter value

% % % % % __ Btu/lb. __ °F. °F. °F. °F. °F. °F.
Plus 4 l.7 21.1 23.0 55.9 1.5 ceees 2650 2710 2780 130 " 60 20
2" - 40" 1.5 21.5 23.4 55.1 1.5 ceean 2540 @ 2600 2680 140 60 80
lr - 2" l.5 21.3 24.0 54.7 1.4 cieca 2530 2620 2710 180 90 90
LM - 1AM 1.5 21.0 .23.8 55.2 1.6 ceee 2550 2600 2630 80 50 30
3/4m" - 1 1.5 21.1 23.8 55.1 1.4 ceoca 2540 2580 2620 80 40 40
1/2" - 3/4" 1.4 21.1 23.8 55.1 1.3 ..... 2600 2640 26175 75. 40 35
1/4" - 1/2n 1.3 19.6  23.5 569 le4 ... 2480 2530 2620 - 140 50 90
1/8" - 1/4n 1.2 19.1 24.4 56.5 1.4 ceson 2500 2550 2650 150 50 100
No. 48 - 1/8" l.2 20.0 24.3 55.7 1.5 ..... 2300 2380 2430 130 80 50
O " - No. 48 l.4 19.0 24.6 56.4 1.5 ccoea 2300 2360 2400 100 60 40
Mine run 1.6 20.9 23.9 55.2 1.5 11,800 2460 2520 2610 150 60 90
0" - 4" 4 1.4 20.8 24.0 55.2 1.6 11,880 2480 2570 2620 140 90 50
/8" - 4 » ‘1.2 21.0 . 23.4 5.6 1.7 11,845 2550 2600 2650 100 .90 50
3/4" - 4 v l.4 21.5 23.4 55.1 1l.4 11,780 2600 2690 2750 150 90 60
o™ - 3/4n l.4 20.5 24.0 55.5 1.6 11,780 2400 2450 2500 100 S50 510
0" - 1zn l.6 20.7 24.1 55.2 1l.6 11,815 2400 2490 2600 200 90 110
o " - l[B" l.2 19.8 24.4 55.8 1.4 11,975 2240 2360 2450 210 100 110

# The determined ash percentages of these composited samples were found to be greater than those
calculated from the individual screen sizes. The calculated ash and moisture percentages were
employed in Table IV, and the other constituents of the composited samples re-calculated. so as
to conform to these, except that for the run-of-mine semple the sulphur--like the moisture and
ash--was calculated from the individual screen sizes. = - \

TABLE V. Ultimate Analyses (Dry Basis)'

Screen sizes Carbon Hydrogen Sulphur Nitrogen O0xygen Ash

/8" - 4 " ¢ 67.8 4.3 1.7 1.8 3.4 21.0
o" .1/8" % 69.0 4.3 l.4 1.9 3.6 19.8

*1e




SECILD SuAM ~- DRUMMOND NO. 2 MINE®

W I 6 . A 10 A 3 A h st B Stas M € e —— st S (b, > s v Y et e M WAL R € S 1 W1 WAL MY A3 L T LY

: Tctal Sulnante Pyritic - Crganic Fusain
* . Screen sulphur sulohur suiohur _sulphur  "Tof
sizes % of % of % of hof % of @ Gaf TTTg ot pure
——— ccal . cca:  sulvbur coal  suiphur - ccal  sulnhur.  coal
O " oo 4 " 1055 0-32 .-LOC 007:!. 46ol 0082 5209 4.76
1,/8" = 4 " 1.66 Q.02 - 1.1 0e89 - 0837 075 45,2 - 4.26 "
5’4" - 4" 1.41 J.02 1.3 Q.73 50.4 0.68 48.3 = 3.75
O " - 3/4" 1.55 veC3 1.7 .86 55.7 G066 42.6 . 6.42
¢ " - " 1.56 JelD 1.9 0.81 51.9 C.72 46 .2 5.76
REREY I 1.8 9.05 8.5 _ 0.68 _5l.4 __0.60_ _ 45.1 _ 11.86

TABLE VII. Chuemical Analyses of ash #

T ke Wi Ry a4 S A - MR B MW AN . ke e SSs  ATLe

—-—— ——

Screen sizes  SiUp Algds  Fegls  0a0 Mg  Nagd XgC Ti0z P20 sio_é To tal
1/6" = 4 "¢ 52.1 . 29.2 6.9 2.5 1.2 . 1.5 1.9 0.6 0.4 3.6  99.9
0¥ - 1/8" % 48.6  26.3. 6.5 6.8 1.2 1.1 1.7 0.7 C.4 6.4 __ 93.7

# Analysis mede in ciemical Jlaboretcery, Division of Metall c NlneraLS, under tne direction
of J¢A. Fournier, Chicr Chemist- ; . .
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‘Fig. 6 - Washability Curves for Second (Scott) Seam--Drummond No. 2 Mine

Curve 1 - Cumulative coal-ash or sulphur percentage (float).
Curve 2 - Actual ash or sulphur percentage.
Curve 3 = Cumulative slate-ash or sulphur percentage (sink).

Curve 4 - Specific gravity.
Curve 5 - 1,10 specific gravity distribution
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-SECOND SEAM -- DRUMMOND NO. 2 MINE
TABLE VIII. Float And Sink Data On 13" Slack - Ash and Sulphur
Specific Cumulafive +.10 Specific gravity .
gravity Weight Ash Sul- Floats 4 . Sinks distribution -
Sinks Floats phur Weight Ash Sulphur Weight Ash Sulphur Gravity Calculated :
Za %‘ % b % % /do _ % % . " ordinate
T | 1.35 7242 2
1.30 6.0 Se. 1.0 6.0 5.8 1.0 100.0 20.6 1.5 1.40 74.8 ,
1.30 1.40 51.0 12.3 0.9 57.0 1l1.6 0.9 94.0 21.5 1.5 1.45 41.2 :
1l.40 1.50 19.0 - 22.0 1.3 76.0 1l4.2 1.0 43.0 32.4 2.2 1.55 24.1
1.50 1.860 10.1 29.9 1.3 86.1 16.1 1.0 24.0 40.7 3.0 1.65 10.4
1.60 13.9 48.5 4.2 100.0 20.6 1.5 13.9 '48.5 4.2 1.75 4.5
Curve No. 4 2 2 1,2,4 1 1 3 3 3. ) S
- TABLE IX. Chemical Analysis And Fusfbility Of Ash On
" Float And Sink Portions of 13" Slack (Dry Basis) 4
Specific T Vola- ' - ' initial Sor t- Fluid Melt=- Soften- Flow i
gravity Ash tile Fixed Coking Sul- deform- ening tempe- ing ing in- inter- 4
Sinks Floats matter carbon  properties phur ation point rature range terval val 0
_% % % ] C/; OFO OF. OF' OP.. OF., .F‘ Q}
1.30 5.9 27.0 67.1 Good 1.0 2250 2300 2350 100 - 50 - 50
1.30 1.40 12.4 25.4 62.2 Good 0.9 2700 2850+ + 150+ 150+ + 2
1.40 1.50 22.3  23.2 ..54.5 Poor to fair 1.3 2650 2850+ 4+ 200+ - 200+ + 4
1.50 1.60  30.3 22.8 46.9 . Poor : 1.3 2600 2850+ + 250+ 250+ + 33
1.60. 49.1 20.1 30.8 Agglomerating 4.2 2200 2270 2500 100 70 30 ;

‘ee




B

SECOND SEAM -- DRUMMOND NO. 2 MINE

TABLE X. . .Ohemical Analyses, Fusain and Sulphur Forms of Raw Coal, Clean Coal and Refuse

—— Raw Clean coal Refuse
coal Floats 1.60 Sinks 1.60
Weightesooeoeeeeenescscosceeoocseeedh 100.0 85.9 14.1
Proximate analysis (dry basis)-- T S
ASNeeercereoonnancraseoeanannanosth - 20.7 15.3 46.2
" Volatile mattereeeceseeccescccceceh - 24.1 24.5 2l.1
Fixed cArbOneccecceccccecacaneeesdh - 55.2 60.2 ' 32.7
Sulphur..........................% 1.6 1.2 3.4
Calorific valueeeeseae..Betous/1be 11,815 12,850 ce v
Fusion point of ashececosescass®Fa 2490 2710 . 2340 o
Melting range of ashe.eesce....’Fo - 200 190 210 .
Coking propertiese.cecccececececss. Good Good Agglomerating
Fusain dn pure co8l:ssecsseccceceseth 5.76 3.08 18.91
Sulphur forms-~as percentage of total sulphur:
Sulphate SUlphure.:ecceeccccccesesd 1,9 0.8 1.5
Pyritic sulphUre.ceccecccececcsecedh 51.9 42.3 12.2
Organic SULPHUP.cccecrceccnsosssed 46 .2 56.9 86 .3

TABLE XI. Screen and Chemical Analyses of Sizes Prepared From
11" Slack, and Analyses of the Clean Coal and Refuse of These
Sizes After Washing at a Selected Gravity of 1.60

Screen Weight Cumulative Ash Sul- F.P.A. Floats - ] Sinks
sizes ‘weight . phur - VWeight Ash Sul. F.P.A. Weight Ash Sul. F.P-.A.
% % % _%_ _C°F. %- % _°F. - % % _%_ _°F-
3/4" - 13" 35.1 - 35.1°  2l.1 1.5 2590 87.6 18.4 1.2 2720 ~-12.4 53.5 5.2 2160
1/8" - 3/4n  43.6 18.3 19.6 1.4 2560 85.3 15.5 1.2 2735 ..14.7 5l.2 3.6 2300
oOn"™ - 1/8" 21.3 100.0 19.8 1.4 2340 83.0 12.4 1.1 2670~

17.0 54.2° 2.9 2380 -

- A
’p;
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SECOND' SEAM -- DRUMMOND NO. 2 MINE

TABLE XII. Physical Properties Of By-product Cokes
As Indicated By The 'Swelling Index' Test

lEAinch slack

As received After washing

§ volatile matter at 600°C. (dry)...% 18.3 19.3
Swelling indeX...ceeieveneenns . =27 104

Section--Coke classification chart Border XIII & X Border X & XI

Specific volatile indeX..veveevasns 172.9 179.5
Section--Coal classification chart( Parabi%uminous Orthobgtuminous
Ash per cent in coal (dry basis)..% 20.7 15.3
Physical properties of coke:
Size on wharf ,% on'3 iN..eecees.. 70.0 75.0
(Breeze:%% 21/2 in. 3.0 3.0
Shatter test. (Index: on 2 in.. T70.0 70.0
_ \Breeze: %% -1/2 in. 7.0 5.0
Abrasion test ,Index: % on 1% 'in. 75.0 80.0
(Dust: % -1/16 in.. 7.0 5.0
Density ,App. specific gravity... - . 1.1 1.0
(Pounds per cubic foot... 28.0 30.0
Transverse shrinkage............. Good Fair to good
: Dull grey, mll  to
Appearance of natural surface...( granuiar stesl grey
Shape....... e eceteasenanaans veae Blocky, j?regular
Strength..ccicvevennnes eeetnenan Friavle Touzn to friable
Small amount, _mmll amount,
Cross fracture..... e R | irreguiar siightly steppy
Longitudinal fracture..... ceenenn Small amountd
Cell structure....c.eceeececcsscs ... Very little Irregular
Very little
SPONEE .t veesesserssanscans ..;...( Granular ends sponge, slight-
( 1y granular
Pebbly Se@m..ccievecaneconss ceaene Very pebbly Some pebbliness
Remarks..eeeeeeeensnnonnnns vesese.. This coal will Washing mate-

produce a poor
coke Trom bath
a pracduction
& consumption
viewpoint.

rilal improves
the by-product
coke, but not
sufficiently to
be classed as

a satisfactory
domestic or
metallurgical
product.

Caking Properties

Caking index by
Gray's method

Run of mine sample....ccvecececorscsaccnncns 36




STELLARTON DISTRICT
FOORD (MATN) SEAM
ALLAN SHAFT MINT, ACADIA COAL COMPANY LIMITED
: STELLARTON, NOVA sCoTIA
o O o e

TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity

Screen analyses Bulk Apparent
As received As mined densi ty ‘
Screen sizes * % % % 73 -—— specific Void Ash
By Cunmu- By Cumu- 1lb. per '

wei ght lative weight la tive cu. f't. Zgravity % %

Plus 4 " 29.7 29.7 . 32.8 32.8 ceees . coes cess 15.8

2" - 4" 18.7 48.4 13.7 46.5 43.00 1.39 - 50.5 17.2

14 - 2 n 5.6 54.0 6.3 52.8 44 .25 . 1.40 49.4 16.3

1™ 1in 9.7 63.7 9.6 62.4 44 .25 1.39 49.1 16.5
3/4" - 17w 5.9 69.6 6.2 68.6 44 .00 1.37 48.6 16.5
1l/2m - 3/4n 6.6 76.2 7.5 76.1 44 .00 1.35 - 47.9 16.0
1/4m - 1/2n 7.8 84.0 8.6 84.7 44 .00 1.33 47.0 15.2
1/8" - 1;4" 5.6 - 89.6 6.1 90.8 44 .00 - 1.33 47.0 ( 14.6
No. 48 - 1/8" 7.3 96.9 7.0 97.8 ) ' I 13.2
0 " - No. 48 3.1 100.0 2.2 100.0 ) 48:00 1.27 89:6 ¢ 13.6
Mine run 100.0 , 100.0 60.00 1.35 28.9 15.94
oO"a- 4n 70.3 67.2 55.75 1.3 33.4 15.94
/8" - 4w ' 59.9 58.0 52.00 1.37 39.2 16 . 34
3/4" - 4 n - 39.9 35.8 49.50 1.39 43.0 16 .84

O "™ - 3/4n 30.4 31.4 52.00 1.32 37.0 15.3

O " - 1in 46.0 47.2 55 .00 1.32 - 33.3 15.5

0" - 1/8n 10.4 - 9.2 48.00 1.27 39.6 13.4

As mined As received

Average size of run-of-mine coa_'L...........................in. . 2.93 2.85
Size stability during handling from mine to Ottawae-ceceeesood 98

* In this and subsecuent tables, all screens 1/8" and larger are round-hole screens.
No. 48 is Tyler 48-mesh with nominal ‘aperture of 0.295 mm. :
# Ash percentages calculated from those of individual screen sizes.

* 98




FOORD SEAM -- ALLAN SHATT MINE

TABLE II. Size Stability

Screen analyses before and arfter drop-shatter test

Single sizes Mixed sizes
Screen 2 - 3 inch 3 - 4 inch 3/4 - 4 inch O - 4 inch
sizes Before After Before After Before After After Before After Al ter
test 2 drops test 2 drops test 2 drops 4 drops test 2 drops 4 drops
% g % % % % % % % - b
3" - 40" 100.0 58.5 20.3 17.9 13.3 11.5 9.2 5.8
2" - 3" 100.0 70.0 14 .4 26.6 22.1 22.5 15.1 14 .2 15.8
- 2" 10.5 8.0 14.0 13.3 11.7 8.0 7.5 6.2
1" - 1an 8.0 7.5 24.3 19.6 19.2 13.8 10.8 10.8
3/4m" - 17v 3.5 3.5 14 .8 15.8 13.8 8.4 9.2 9.2
1/2" - 3/4n 2.5 2.5 4.6 7.5 9.4 9.2 10.0
o" - 1/2an 5.5 5.6 67 12.0 33.8 39.9 4242
Average size..in. 2.50 2.10 3.50 2.70 2.06 1.84 1.67 1.30 1.17 1.07
Size stability..7 ’ 84 : 77 90 81 90 83
TABLE III. Grindability
Screen size of Hardgrove index
coal tested 0ld . New
o" - 4 n 72 76
o" - 3/4" 74 78
Q" - 1/8" 87 . . 91
A
-3




FOORD SEAM -- ALLAN SHAFT MINE

TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry basis Initial Soften- Fluid Melt- Soften- Flow
ture Ash Volae- Fixed Sul- Calo- deform- ing tem- tempe- ing ing in- inter-

Screen sizes .. (as tile carbon phur rific ation., perature rature range terval. val.

- recd) matter value )

% A % % % __ Btu/lb. _ °F%. °F. °F. °F. °F. °F.

. Plus 4 " 1.7 15.8 29.1 55.1 0.7 ceoss 2450 2505 2580 - 130 55 75

g 2" - 40" 1.5 17.2 28.5 54.3 0.8 ceeee 2640 -2700 2775 135 60 75
. 3" - 2" l.4 16.3 26.9 56.8 0.8 ceses 2770 2850 28504+ 80+ 80 +
l " - 1im l.5 16.5 27.6 55.9 0.6 PP 2680 2810 2850+ 170+ 130 40+

§ - 3/4" - 1v 1.5 16.5 27.6° 55.9 0.8 ..... 2600 2720 2800 200 120 80

‘ 1/2" - 3/4" 1.4 16.0 27.7 56.3 0.8 .. 2610 . 2780 2820 210 170 40

1/4" - 1/2" 1.3 15.2 27.9 56.9 0.8 ..... 2610 2800 2840 230 190 40

1/8" - 1/4" - 1.3 14.6 28.0 57.4 0.7  ..... 2600 - . 2710 2800 200 110 90

No. 48 - 1/8" 1.3 13.2 28.2 58.6 0.7 ceee 2450 2560 2680 230 110 120

O " - No. 48 1.1 13.6 26.3 60.1 0.8 oo 2200 2360 2400 200 160 40

Mine run # 1.5 15.9 27.9 56.2 0.7 12,950 2700 2780 2835 135 80 . 55

0" -~ 4" 4 1.4 15.9 27.8 56.3 0.7 12,950 2520 2630 2740 220 110 110

1/8" - 4" f 1.4 16.3 28.0 55.7 0.9 12,850 2570 2800 2850 280 230 50

3/4" - 4 "™ £ 1.5 16.8 27.6 55.6 0.8 12,710 2740 2840 2850+ 110+ 100 10+

o" - 3/an 1.5 15.3 27.8 56.9 0.8 12,930 2520 2620 2720 200 100 100

o"™ - 1iv 1.6 15.5 28.0 56.5 0.7 12,920 2520. 2610 2700 180 90 90

oO" - l/g" " l.6 13.4 27.7 58.9 0.8 13,320 2270 " 2470 2560 290 200 90

# The determined ash percentages of these composited samples were found to be greater than those
calculated from the individual screen sizes. The calculated ash and moisture percentages were
employed in Table IV (and the ash in Table V), and the other constituents of the comp051ted sam-
ples re-calculated so as to conform to these.

TABLE V. Ultimate Analyses (Dry Bésis)
Screen sizes Carbon Hydrogen  Sulphur ‘Nitrogen Oxygen Ash
1/8" - 4" ¢ no.3 4.8 0.9 2.0 3.7 16 .3 9
75.2 4.8 0.8 2.0 3.8 13.4 .

on" . 1/8" %




FOORD SEAM -- ALLAN SHAFT MINE

Sulphur Forms and Fusain

TABLE VI.
Total Sulphate Pyritic Organic Fusain
Screen sulphur sulphur sulphur sulphur 2 of
sizes % of 9% of % of % of % of % of % of pure
coal coal sulphur coal sulphur coal sulphur coal
Mine run 0.71 0.00 0.0 0.17 23.9 0.54 76.1 ev e
O " - 4 " e e e o o ® 0 LI 2 ] ® e o0 e o 00 ® s 00 . ® e Ve 3.26
1/8" - 4 " ® 0 0 oo 0 e e o s 0 00 ® oo o e 00 ‘o e o0 5.42
5/4" - 4 A B oo s & v 00 L I e e s e o0 o ® s 0 e o s 5.36
O " - 5/4" * o 0@ e e ¢ @ .« o0 L AN 2 N 4 . e o ....' 70... 3094
O " - l-L" e ¢ o0 ® o o0 ® e e e s 0 . L ) e« o0 0 ® o0 0 5.68
O " - 1/6" * o & » ® ¢ & o L * @ e & ® & o9 o o9 o - & &9 4.82
" TABLE VII. Chemical Analyses of Ash #
Screen sizes Si0g Al203 Feg03 Cal0 Mg0 Nag0 K20 Ti02 P20s S03 Total
1/8" - 4" 9%  54.9 29.0 6.4 1.6 14 1.2 2.5 0.7 0.3 1.6 99 .6
" .- 1/8" % 51.8 26 .3 5.9 4.6 1.6 1.6 Sel 0.6 0.6 3.9 99 .0

f Analysis made in
of J.A. Fournier,

chemical laboratory, Div151on of Metalllc Mlnerals, under the direction
Chief Chemist. .

‘62










FOORD SEAM -- ALLAN SHAFT MINE

TABLE X. Chemical Analyses and Fusain of Raw Coal, Clean Coal and Refuse

. Raw Clean coal ReTuse
coal Floats 1.50 Sinks 1.50
weight'ooooocoooooonoo-ooooocoonoao% loo-o 8709 ‘ 1201
Proximate analysis (dry basis)-- ' .
ASho-o-----............-.........% 15.5 1204 37.9
Volatile matter--ecccc-c.. P A 28.0 28.4 25.9
Fixed cArbONeccccccccccccccccscesh 56.5 59.2 36.2
Sulphur--ooaoooo---o-.--ooo-o.oao% 007 008 2-2
Calorific valuEes«eseecseBeteus/1b. 12,920 13,52 oo oo
Fusion point of ash.eccc.ccccee®Fe . 2610 2850+ 2200
Mel‘bing I‘ange Of aSho----oo--oooFO 180 150+ 85
Coking propertiesececceccecccceccas Good Good Agglomerating
Fusain in pure co@le.-ceeececececssedh 3.68 3.02 8.38

TABLE XI. Screen and Chemical Analyses of Sizes Prepared From
11" Slack, and Analyses of the Clean Coal and Refuse of These
Sizes After Washing at a Selected Gravity of 1.50

Screen Welght Cumulative Ash Sul- FeP.A. Floatls Sinlks
sizes : weight ' phur Weight Ash Sul. F.P.A. Weight Ash Sul. F.P.A.
% %1 % _% _°F. % 4 % _CE. % % % _°F.
3/4m" - 13" 33.9 33.9 16.4 0.7 2770 87.1 12.9 0.8 2850+ 12.9 47.3 2.0 2140
1/8" - 3/4" 43.5 774 15.2 0.8 2750 8.4 12.6 0.7 2850+ 11.6 43.6 1.4 2300
oO" -1/8" 22.6 100.0 13.4 0.8 2470 90.9 10.2 0.7 2575 9.1 43.2 1.1 2300

17
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- FOORD SEAM -- ALLAN SHAFT MINE
TABLE XII. Physical Prdperties of By-product Cokes
as Indicated By The 'Swelling Index' Test
15 inch slack
~As received After washing
Volatile matter at 600°C. (dry)...% - 22.3 o 23,1
Swelling index..... Ceeeeeaeenaee ces 269 238
Section--Coke classification chart. IX near XI IX near XI
Specific volatile indeX....eeevevsn 178.1 181.4
F F
Section--Coal classification chart( orthobituminous orthobituminous
Ash per cent in coal (dry basis)..% 15.5 12.4
Physical properties of coke:
Size on wharf (% on 3 1n e © 55.0 55.0
Breeze: % -1/2 in. 4.0 4.0
Shatter test. ,Index: % on 2 in.. 60.0 60.0
(Breeze: 525 -1/2'in. | 5.0 5.0
Abrasion test (Index on 1% in. 90.0 90.0
Dust: % -1/16 in. ‘ 2.5 2.5
Density ,App. specific gravity... 1.1 1.0
(Pounds per cubic foot... 30.0 29.0
Transverse shrinkage...... cecesss Good to fair - Good
Appearance of natural surface.... Steel grey, irregular
: Blocky, slightly
ShaDE. et vteeerevenssssseccnscnnns Blocky, square triangular
Strength.......... .00t ceereen .~ Tough to hard
Cross fracture......ccc... ceceas . Small amount, slightly steppy
Longitudinal fracture.....,..... . » Small amount
Cell structure......c.ece... ceeans Irregular Small to mediun
SPONEEeceererretnan et eanae cee /Small amount
Pebbly seam....cecvv.n. ceecaccae None
Remarks........ Ceereesstsnasaesannn Physically this Very little im-
coal should provement, phy-
produce only a sically due tc¢
fair by-product washing
coke _
Caking Properties
| Caking index by
_ Gray's method
Run-of-mine sample........... ceeerenen 46




STELLARTON DISTRICT
CAGE (DEEP) SEAM
ALLAN SHAFT, ALBION AND ACADIA NO. 7 MINES, ACADIA COAL COMPANY LIMITED
STELLARTON, NOVA SCOTIA
---------- Quecccccaa-
TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity
Screen analyses Bulk Apparent . :
As received As mined density &
Screen sizes * % % A % -—- specific vVoid Ash ‘
By Cumu- By Cumu- 1b. per

weight lative weight lative ocu. ft. gravity % %

Plus 4 " 26 .4 20 .4 29.0 - 29.0 ceane svee coew 14.2

2" - 4nn 16.6 45.0 14.95 45.3 42.75 1.35 49 .4 14 .5
13 - 2" 6.8 49.8 6.5 49.8 42.75 1.38 50.4 13.9 ;
1 - 14 12.4 62.2 10.1 99.9 42.75 1.37 50.0 13.5 3
3/4m - 17 7.8 70.0 6«6 66.5 42.50 1.36 50.0 12.8 E
1/2" - 3/4" 9.0 79.0 8.9 75.4 42.75 1.33 48.6 12.3
1/4m - 1/2n g.1 88.1 9.8 85.2 42.50 1.32 48.5 12.1 3
1/8" - 1;4" 4.9 93-0 706 92-8 4:2050 1-31 4801 1208 F‘
No. 48 - 1/8" 5.1 98.1 5.4 98.2 ~ ‘ 13. g
0" - No. 48 1.9 100.0 1.8 100.0 48-90 1-29 204 ( 6.9
Mine run 100.0 100.0 54.75 1.35 35.1 13.1 h
o"- 4n 73.6 71.0 53.75 1.34 35.8 14.1 4
1/8" - 4 v f 66 .6 65.8 51.50 1.37 39.8 14.4
3/an - 4 m 43.6 37.5 46 .75 1.37 45.3 14.5
o" - 3/4a" 30.0 33.5 49.75 1.32 39.7 13.6 L.
o" - lé" 50.2 50.2 51.50 - 1.33 37.6 13.5 4
o" -1/8" 7.0 7.2 48.00 1.29 40.4  13.7
As mined As received 3
Average size of run-of-mine cool.ceveecscecoscessoccncesssoine 2.90 2.82 g
Size stability during handling from mine to Ottawaeeceeccecs...% 97 g

* In this and subsequent tables, all screens 1/8" and largetr are round-hole screens.
No. 48 is Tyler 48-mesh with nominal aperture of 0.295 mm. o

%) i




CAGE SEAM -- ALLAN SHAFT, ALBION AND ACADIA NO. 7 MINES

TABLE II. Size Stability

Screen analyses before and after dron- shatter test

Single sizes Mixed sizes

Screen 2 - 3 inch 3 - 4 inch 3/4 - 4 inch 0 - 4 1nch

sizes Before After Before After Before After After Before After  After

test 2 drops test 2 drops test 2 drops 4 drops test 2 drops 4 drops
o 4 % % % D 4 % % %
3" - 4" 100.0 60.0 14.0 12.9 8.7 8.3 5.8 2.9
2" - 3" 100.0 68.5 : 15.0 24.1 21.7 22.1 14 .3 15.4 16.7
3" - 2" 14.0 6.5 15.6 12.5 12.5 Q.2 8.8 9.2
1" - 13" 8.0 5.0 28.4  24.1 22.1 l6.8 12.5 12.1
3/4" - 1m 3.0 3.0 17.9 16.7 16.2 10.6 9.6 g.2
1/2m - 3/4n 2.5 4.0 - 6.7 8.4 12.2 12.1 12.0
0" - 1/2" 4.0 6.5 5.4 10.0 28.6 35.8 37.9
Average size..in. 2.50 2.11 3.50 2.72 l1.88 1l.72 1.57 1.26 1.12 1.08
Size stability..% 84 78 91 84 91 86

TABLE III. Grindability

Screen size of Hardgrove index

coal tested 0l1ld New
o - 47 56 58
on - 3/4n 58 61
o" - 1/8" ‘ 59 62

Y




CAGE STAM -- ALLAN SHATT, ALBION AND ACADIA NO. 7 MINES

TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry basis _ Initial Soften- Fluid Melt- Soften- Flow Ny
ture Ash Vola- Fixed Sul- Calo- deform- ing tem- tempe- 1ing ing in- inter- '
Screen sizes (as tile carbon phur rifioc ation perature rature range terval val
recd) matter value
_% % % % % _ Btu/lb. _°F. °F. __ _°F. °F. °F. °F.
Plus 4 " 2.6 1l4.2 29.2 50.6 1.4 cesen 2400 2535 2640 240 135 105
2" - 40" 2.6 1l4.5 29.9 55.6 1.5 ceace 2150 2490 2600 450 340 110
lé“ - 2" 2.4 13.9 30.3 55.8 1.3 ses e 2180 2400 2500 320 220 100 .
1" - 1 2.4 13.5 30.1 56.4 1.6 ceaes 2200 2380 2500 300 180 120
3/4" - 1" 2.3 l2.8 30.1 57.1 1.4 ceres 2340 2550 2610 270 210 60
- 1/e" - 3/4" - 2.3 12.3 29.7 58.0 1.3  ..... 2300 2540 2600 300 240 60 i
1/4" - 1/2" 2.3 1l2.1 30.0 57¢9 l1ed * eeeee 2400 2520 2620 220 120 100 3
1/8" - 1/4" 2.2 12.4 29.8 57.8 1l.4 eeses 2150 2430 2530 380 280 100 .
No. 48 - 1/8" 2.2 13.0 29.8 57.2 1.4 cence 2100 2230 2400 300 130 170 g
0" -~ No. 48 2.1 1l6.9 26.8 56.3 1.8 cesaen 2040 2150 2250 210 110 - 100 :
Mine run 2.4 13.1 29.9 57.0 1.5 12,810 2210 2450 2570 360 240 120 )
oO" - 4" 2.2 14.1 30.0 55.9 1.5 12,705 2210 2460 2590 380 250 130 &
1/8" - 4 " 2.3 1l4.4 29.7 55.9 1.7 12,710 2200 2450 2530 330 250 80 1
/4" - 4 " 2.2 14.5 29.7 55.8 1.5 12,605 2260 2470 2600 340 210 - 130
o " - 3/4" 2.4 13.6 30.2 56.2 1.5 12,810 2200 2350 ‘2450 250 150 100 :
o" - 13" 2.3 13.5 29.6 56.9 1.7 12,700 2150 2300 2400 - 250 150 100 2
o™ -1/8" 2.1 13.7 29.6 56.7 1.5 12,640 2150 2220 2300 150 70 80 -
TABLE V. Ultimate Analyses (dry basis) |
Screen sizes Carbon Hydrogen Sulphur Nitrogen OXygen Ash -
1/8" - 4" % 72.5 4.4 1.7 1.9 5.1 . 1l4.4
0" -1/8" % 73.0 4.6 1.5 1.9 5.3 13.7

Sy




TABLE VI. Sulphur Forms and Fusain

Total Sulphate Pyritic Organic Fusain

Screen sulphur sulphur- sulphur . sulphur . % of
sizes % of % of % of % of % of % of % of pure

' coal coal  sulphur coal  sulphur coal sulphur _coal

Mine run 1.49 0.05 3.6  0.66  44.1  0.78 - 52.3 - aee.
0"— 4" . 9 & @ 2 e ¢ @ . & @ O'." . o o0 A . e e ® e oo 5.77
bl/8"- 4" LI Y LR ) no; * o0 o e 00 e 0 o " e 00 5062
3/4"-— 4" e o 00 o s o0 ) o 00 » s 00 s 0o 00 LIS 'Y 5-54;
O " —3/4" ® e a0 o e 00 L W 3 *® 00 oo 00 LI I e e 6.84
O " o l‘l." o e 00 e e 00 c e ) * 000 ) ‘.‘;‘oﬁt"w" 0‘0-.‘ s eee ’ - 6.56
O " -l[g" * o 0 e e o > o * o0 ”» e sa L cees 11.27

TABLE VII. Chemical Analyses' of Ash /
Screen sizes Sige Alg03 Feg03 Ca0 Mg0 Nag0 K20 TiO2 P205 S03 Total

1/8" - 4" % 53.1 24.1 13.3 2.0 1.2 1.1 1.6 0.8 0.4 2.2 99.8
0™ -1/8" 9%  46.9 21.6 12.5 6.1 2.3 0.1 2.2 0.6 0.5 7.5 100.3

# Analysis made in chemical laboratory, Division of Metallic Minerals, under the direction
of J.A. Fournier, Chief Chemist. ’

i
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CAGE SEAM -- ALLAN SHAFT, ALBION AND ACADIA NO. 7 MINES

TABLE VIII. Float And Sink Data On 13" Slack - Ash and Sulphur

Specific . Cumulative +.10 specific gravity
gravity Weight Ash Sul- Floats: Sinks : . distribution.
Sinks Floats phur Weight Ash Sulphur Weight Ash Sulphur Gravity = Calculated

. 4 _% 9 4 4 & i % g " ordinate

. - 1.35 90.2

' 1.30° 5.7 5.3 1.2 5.7 5.3 1.2 100.0 12.9 1.3 1.40 . 88.8

1.30 1.40° 73.5 10.0 1.1 79.2 9.7 1l.1 94.3 13.3 1.3 1.45 32:9"

1.40 1.50 2.7 19.5 1.4 91.9 11.0 1.l 20.8 25.0 2.0 1.55 8.4
1.50 1.60 2.8 23.6 1.5 94.7 1ll1l.4 1.2 8.1 33.6 2.9 1.65 2.9

1.60 5.3 38.9 3.7 100.0 12.9 1.9 5.3 38.9 Se7 1.75 1.2
Curve No. 4 2 2 1,2,4 1 1 3 3. 3 5 5

r‘

-

TABLE IX. Chemical Analysis And Fusibility Of Ash On

Float And Sink Portions Of 1i" Slack (Dry Basis) L

Specific Vola- Initial Soft- Fluid Melt- Soften- Flow d

gravity Ash tile Fixed . Coking Sul- deform- ening tempe- -ing ing in- inter- F

Sinks Floats matter .carbon properties phur ation point rature range terval val s
% % % % °T. °F.  _°F. - _°F. °F. °F.

1130 5.4 30.9 63.7 Good 1.2 2350 2420 2650 300 70 230 %

1.30 1.40 10.2 30.3 59.5 Fair 1.1 2500 2630 2710 210 130 80 ;

1.40 1.50 19.8 28.2 52.0 Poor 1.4 2550 2660 2740 190 110 80 3

1.50 1l.60 24.1 26.3 49.6 Agglomerating 1.5 2400 2500 2620 220 100 120 /

1.60 - 39.9 23.8 36 .3 Non- 3.8 2030 2110 2170 140 80 60 :

agglomerating
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CAGE SEAM -- AILLAN SHAFT, ALBION AND ACADIA NO. 7 MINES

TABLE X. Chemical Analyses And Fusain of Raw Coal, Clean Coal and Refuse

. Raw Clean coal Refuse
coal -~ - -Floats 1.60 . . Sinks 1.60 .
Weighteeoeeooeoeerennensoeconacasasdh 100.0 93.9 6.1
Proximate analysis (dry basis)-- o
AShco.oo.--;ooooo-..;.ooco...-nc-% 13-5 ) 1105 3803
VOlatile matter.-o...............% 2906 30-2 256
Fixed carbOnececceecrectcanceness 56 .9 58.3 . 6.1
Sulphur‘O""‘IOOll-oooo-.oootuoo% : 1.7 . - ' l.z 5.4
Calorific valu€eseseseesBetole /lb. 12,700 . , 13,185 : cees
Fusion point of ash.eeecececas. . °F 2300 2680 2000
Melting range of @shecesccereees °F 250 320 ) 190
Coking propertieseecscececccecececee Poor-- - Fair - Slightly
agglomerating
Fusain in pure co8l eceessceccccecses . 6..56 - .5.78 18.67

TABLE XI. Screen and Chemical Analyses of Sizes Prepared From
11" Slack, and Analyses of the Clean Coal and Refuse of These
Slzes After Washing at a Selected Gravity of 1.60

Screen Weight Cumulative Ash Sul- F-P-A- . Floats Sirks
sizes weight phur Welght Ash Sule F-P-A- Weight Ash Sul. F.P.A.
% % % _%_ _°F. % % % _°F. . __ % % _5 _C°F.
3/4" - 1i" 40.2 - 40.2 13.2- 1.5 2450 95.3 13.1 1.4 2700 4.7 45.6 4.0 2290
1/8".- S/Z" 45.8 86.0 12.3 1.4 2500 96.8 1l1.6 1.2 27350 3.2 49.3, 9.5 2060
" . 1/8" -14.0 100.0 13.7 - 1.5 O -1l.1 0.2

30.4 3.1 1930

2220-- - 79.8 :10.

o
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CAGE SEAM -- ALLAN SHAFT, ALBION AND ACADIA NO. 7 MINES

TABLE XII. Physical Properties Of By-Product Cokes
- As Indicated By The 'Swelling Index' Test

' 13 inch slack
... As recelved After washing

Volatile matter at 600°C. (dry)...% 23.3 23.3
Swelling IndeX..eeeeeeeseeonceasans -215 ‘ -258
Section--Coke classification chart. XITI : ; X111
Specific volatile indeX.....ceeeenn 158.2 163.2
Section--Coal classification chart{ Subbitﬁminous Parabitgminous L
Ash, per cent in coal (dry basis).% 13.5 : 11.5 o
Physical properties of coke-- : . : e
Size on wharf ,%4 on 3 in........ ' e “een ‘
, (Breeze'%? -1/2 in. C e : e
Shatter test. ,Index: on 2 in.. ceee . ‘ e
(Breeze: % -1/2 in. ceen e
Abrasion test ,Index: % on 13 in. e - e
(Dust: % -1/16 in.. ceen _ cene
Density ,App. specific gravity.. cene ' cees
(Pounds per cubilc foot... cene cone
Transverse shrinkage............. Good
Appearance of natural surface.... ceee
Y o - o 1 2 O esenn can
Strength...... cectecacenrteceeraans cees
Cross fracture.......... ceasssens ceen
Longitudinal fracture.......cc... ceev
Cell structure..cceeveccensocncss ceea
SPONEEC. s sevosn cessessssseseene e L ae e Lo
Pebbly se@m.ceeessesasacns ceesees All pebbly -
Remarks..... Ceeiisessreesnanns «.... Practically No improvement ]
~+ non-coking due to washing ;»i
Caking Properties g
Caking index by |
- Gray's method C
Run-of-mine sample...ccceeesceccccaccsnss - 25 }




STELLARTON DISTRICT
TIIRD SEAM "
ALBION AND ACADIL NO. 7 MINES, ACADIA COAL COMPANY LIMITED
STELLARTON, NOVA SCOTTA- ’
__________ o____-_---_ . B

TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity:

_Screen analyses Bulk . Apparent
As received As mined density o _
Screen sizes * % % - % % -——— specific Void Ash
By Cumu- By Cumu- 1b. per ’
weight lative weight lative cu. ft. gravity % %
Plus 4 n 18.7 18.7 26.0 26.0 oo ceee seee 11.5
2" - 4nm 9.4 28.1 10.4 36.4 41.00 1.35 51.4 12.6
12" - 2 n 4.1 32.2 4.8 41.2 41.75 1.35 50.5 13.6
1" - 1L 11.6 43.8 8.6 49.8 41.75 1.35 50.5  15.9
3/4m = 17w 7.8 51.6 7.2 57.0 41.75 1.34 50.2 13.3
1/2n - 3/4n 11.0 62.6 11.0 68.0 41.75 1.31 49.0 " 12.8
1/4" -~ 1/2n 14.7 77.3 12.6 80.6 42.00 1.29 47.9 11.9
1/8" - 144" 9.2 86.5 7.9 88.5 41.50 1.29 48.5 ig.l
No. 48 . - 1/8n 9.8 96.3 8.6 - 97.1 . . . .4
O " - No. 48 ‘3.7 100.0 2.9 '100.0 .48 00 1-28 40-0 12.5
Mine run 100.0 100.0 55.00 1.34 34.4 15.0
O" - 4n 8l.3 74.0 54.00 1.34 - 35.6 12.6
1/8" - 4 n 67.8 62.5 . 49.75 1.35 41.0 ' 12.4
3/4" - 4 v 32.9 31.0 45.00 1.35 46.7 13.9
0" - 3/4an 48.4 43.0 -51.00 1.30 37.2 - 12.4
o™~ 1an 67.8 58.8 55.00 1.32 35.8 12.7
0" -1/8" 13.5 11.5 48.00 1.28 40.0 12.2
, ) As mined As received
Average size of run-of-mine coal...........................in. 2.53 2.03

Size stability during handling from mine to Ottaw@ececeoscand? 80

* In this and subsecuent tables, all screens 1/8" and larger are round-hole screens.
No. 48 is Tyler 48-mesh with nominal aperture of 0.295 mm.
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THIRD SEAM -- ALBION AND ACADIA NO. 7 MINES

TABLE II. Size Stability

Screen analyses before and after drop-shatter test

Single sizes Mixed sizes
Screen 2 - 3 inch 3 - 4 inch 3/4 - 4 inch - 0 - 4 inch
sizes Before After Before After Before After After Before After After
test 2 drops test 2 drops test 2 drops 4 drops test 2 drops 4 drops
(] 0 0 % % % jg o % 0
3"~ 4 100.0 42.0 11.9 7.9 5.4 4.8 3.8 2.9
2" - 3" . 100.0 55.0 20.0 - 16.7 15.0 13.3 6.8 6.7 6.2
rr - 27" 95 9.0 12.5 9.2 Be7 5.0 5.8 4.2
1" - 13 - 11.5 9.0 35.3 27.5 24.2 14.5 12.9 13.3
3/4" - 1" 6.5 5.0 23.6 20.0 20.0 9.6 8.7 8.7
1/2" - 3/4n 6.5 5.5 10.0 13.3 15.5 12.5 12.9
o" - 1/2" 11.0 9.5 10-4 17.1 46.0 49 .6 51.8
Average size-..in. 2.50 1.81 3.50 2.4 1.70 1.42 1.24 0.88 ' 0.83 0.77
Size stability..% 72 67 84 73 g5 88
TABLE III. Grindability
Screen size of Hardgrove index
coal tested 0ld New
o" - 4" 64 66
0" - 3/4" 65 68 !
o" - 1/8" 72 75 . ' 'y

*18




THIRD SEAM -- ALBION AND ACADIA NO. 7 MINES

TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash
Mois- Dry basis Initial Soften- Fluid Melt- Soften- Flow
, ture Ash Vola- Fixed Sul- Calo- deform- ing tem- tempe- ing ing in- inter-
Screen sizes (as tile carbon phur rific ation perature rature range terval val
recd) matter _ value
A % A % % __ Btu/lb. °F. °F. °F. °p., °w, °p,
Plus 4 " 1.8 11.5 28.3 60.2 1.1 creas 2520 2680 2815 295 160 135
2" - 40 1.5 12.6 28.8 58.6 1.1 cenoe 2150 2450 2590 440 300 140
i - 2" 1.6 13.6 28.8 57.6 1.4 ceoas 2250 2430 2570 320 180 140
17" - 1x" 1.6 15.9 28.6 55.5 2.1 cosrs 2000 2150 2400 400 150 250
3/4m - 1°n 1.5 13.3 28.8 579 1.2 ececeo 2150 - - 2430 2500 350 280 70
/2" - 3/4n 1.7 12.6 28.6 58.8 1.5 saees 2270 2470 2610 340 200 140
1/4m - 1/2n 1.7 11.9 28.5 59.6 1.5 casee 2250 2500 2590 340 250 90
1/8" - 1/4" 1.6 12.1 28.7 59.2 1.3 sesas 2250 2640 2700 450 390 60
No. 48 - 1/8" 1.4 12.4 28.5 59.1. 1.5 seeee. ... 2240 . 2355 .. 2500, .. 260 115 145
0" - No. 48 1.4 12.5 27.1 60.4 1.3 casae 2150 2250 2370 220 100 120
Mine run 1.9 13.0 28.3 58.7 1.4 13,120 ° 2360 2530 2630 270 170 100
oO"- 4 1.8 12.6 28.6 58.8 1.3 13,200 2420 2510 2600 180 90 90
1/8" - a4 1.8 12.4 28.7 58.9 1.4 13,205 2260 2530 - 2620 360 270 . 90
3/4" - 4 v 1.6 13.9 28.3 57.8 1.8 12,965 2090 2275 2400 . 310 185 125
0" - 3/4m 1.6 12.4 29.0 58.6 1.5 13,190 2210 2380 2500 290 170 120
o "™ - 13" 1.9 12.7 28.4 58.9 1.4 13,095 2150 2280 2450 300 130 170
0 " - 1/8" 1.6 12.2 27.8 60.0 l.4 13,180 2240 2310 2470 230 . 70 160
TABLE V. Ultimate Analyses (Dry Basis)
Screen sizes Carbon Hydrogen  Sulphur Nitrogen Oxygen Ash
/8" - 4 n ¢ 74.9 4.8 1.4 1.8 4.7 12.4
0"~ 1/8" 9% 75.0 4.6 1.4 1.8 5.0 12.2

*3S



THIRD SEAM -- ALBION AND ACADIA NO. 7 MINES

TABLE VI. Sulphur Forms and Fusain

Total Sulphate Pyritic Orgzanic Fusain -
Screen sulphur sulphur - sulphur . sulphur % of
sizes . % of % of % of ¢ of % of % of = % of "~ pure
coal - coal . sulphur coal ‘sulphur coal ‘sulphur coal
Mine run 1.33 0.00 0.0 0.44 35.1 0.89 66 -9 AP
O"- 4" ®se0 oo 00 LA o-oo’. s e S reeees oo 0 6.10
1/8" - 4" e e o0 R s e X e e ee u-.-‘ e o s e ‘ 5-95
3/4"- 4" e a oo . ....: oo o e e o9 s e o0 ® s e LI N Y 5089
0"—5/4" * s a0 ® o 00 LI e ee ® 0 e ®ocese LI N 6'74
O"'— l-%-" : oo s 0 e e coe o0 e se e LR ceo e ) 6.10
O"—l/é" oo 08 ® o a0 e s . ® o o0 e 0 00 e e 00 .oco. . 9.79

/

TABLE VII. Chemical Analyses of Ash #

Screen sizes Si0zg Alg203 Fe203 ca0 MgO Na20 K20 Ti02 P205 S03 Total

1/8" - 4v¢ 57.1  22.7  12.7 0.8 1.3 Trace 1.8 0.7 0.3 2.3  99.7

0 - 1/8" % _51.6 23.9 10.8 4.4 1.5 0.2 1.8 0.6 0.4 4.7 99.9

# Analysis made in chemical laboratory, Division of Metallic Minerals, under the direction
of J-A- Fournier, Chief Chemist.
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THIRD SEAM -- ALBION AND ACADIA NO. 7 MINES

- TABLE VIII. Float And Sink Data On 14" Slack - Ash and Sulphur

Specific Cumulative -++10 specific gravity

gravity - Weight Ash Sul- Floats Sinks distribution
Sinks Floats phur Weight Ash Sulphur Weight Ash Sulphur Gravity Calculated .

b e b % % % % __ b % ordinate
. - ' : . 1.35 Q3.3

. 1.30 21.0 5.1 1.5 21.0 5.1 1.5 100.0 12.5 1.6 1.40 74.3
"1.30 .1.40 62.9 '10.5 1.0 83.9° 9.1 1.1 ‘79.0 14.5 1.6 - 1.45 . -17.6 -
l.40 1.50 - 8.8 20.0 1.0 92.7 10.2 1.1 16.1 30.0 4.0 1.55 54
1.50 1.80 1.5 23.7 1.3 94.2 10.4 1.1 " 7.3 42.0 7.6 1.65 1.2
1.60 © 5.8 46.7 9.3 100.0 12.5 1.6 5.8 46.7 9.3 - - 1.75 0.8
Curve No. 4- 2 2 1,2,4 -1 "1 - I BT R I

TABLE IX. Chemical Analysis And Fusibility Of Ash On
Float And Sink Portions of 1i" Slack (Dry Basis)

Specific Vola-

~TAitial Soft- Fluid Melt- Soften- TFlow

gravity Ash tile TFixed Coking Sul- deform- ening tempe- 1ing ing in- inter-
Sinks Floats matter carbon  properties phur ation point rature range terval val
| % % _ % % °F. °F. ' °F. : °F. °F. - _°F.
1.30 5.1 30.0 64.9° Good 1.5 2440 . 2600 - 2750 310 160 - - 150
1.20 1.40 .10.6 28.6 60.8 Good 1.0 2550 2710 2810 260 160 :_100
l.40 1.50 20.2 26.9 52.9 Fair to poor 1.0 2670 2820 2850+ ° 180+ 150 - S0+
l.50 1.60 24.0 26.1 49.9 Poor 1.3 2500 2615 -2720 220 115 105
1.60 - 47.1 24.9 28.0 Non- 9.4 1850 1950 2150 300 lOQ;: 200
‘ ’ agglomerating ) : e -

"G
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THIRD SEAM -- ALBION AND ACADIA NO. 7 MINES

TABLE X. Chemical Analyses and Fusain of Raw Coal, Clean Coal and Refuse

' Raw Clean coal ‘Refuse
=T ' coal ~ Floats 1.50 Sinks 1.50
Weightocaoooacocacouo-o-oe-‘.ooo.oo% 100-0 93.2 6.8
Proximate analysis (dry basis)-- o
ASh-ooo.oooo.o-oooo.oooaooooooaoo% 1207 1003 4002
Volatile mattereccceeecrcococnesed ' 28.4 28.7 24.6
Fixed carbonooo-ooooooao.oo--ooo-% 5809 . 610 35.2
SUlPhUTrecseccaavctecceccscncosessh 1.4 1.1 4.0
Calorific valuee-veese.sBete u./lb. 13,095 13,585  eees
Fusion point of ashe.c.cccc.....F. 2280 2650; ' - . 2080
Melting range of @sheeeesecs...’F, 300 250 230
Coking propertiesecccccceccecccees ' Good Good Slightly
‘ : agglomerating
Fusain in pure co@leececeeeciveeeensdh 6.10 5.97 : 11.25

TABLE XTI. Screen and Chemical Analyses of Sizes Prepared From
11" Slack, and Analyses of the Clean Coal and Refuse of These
Sizes After Washing at a Selected Grav1ty of 1.50 . .

Screen Weight Cumulative Ash Sul- F.P.A. Floats L,irms
sizes : weight phur Weight Ash Sule FePeA. Welght Ash Sul. F. P-A-
% % . % _°F-. %  _ % _ % _°F-. % % % _°F.
3/4" - 1i" 28.6 28.6 14.9 1.'7 2260 92.2 12.0 1.0 2620 7.8 39.2 5.5 2030
1/8" - 3/2" 51.5 80.1 12.0 1.5 2530 95.0 10.1 1l.1 2730 5.0 44.7 6.2 2005
0" ~1/8" 19.9 100.0 12.2 1.4 2310 93,2 9.2 1.2 2700 - 6.8 42.9 4.0 2100

o4
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TABLE XII.
- As Indicated By The

:THIRD SEAM -- ALBION AND ACADIA NO.. 7 MINES

56.

Phyéical Properties of By-product Cokes
'Swelling Index' Test

12 inch slack

As recelved After wvashing
Volatile matter at 600°C. (dry)...% 23.0 23,4
Swelling indeX...veeoeeeoesonnonons -196 -85
Section--Coke classification chart. XIII opposite X XIII opposite X
Specific volatile indeX............ 168.4 171.8
Section--Coal classification chart( parabiﬁuminous parabi%uminous
Ash, per cent in coal (dry basis).% 12.7 . 10.3
Physical properties of coke: _ : S
Size on wharf ,$on 3 in........ 40.0 40:0
: (Breeze: % -1/2 in. 3.0 3.0
Shatter test. ,Index: % on 2 in.. 50.0 ° 50.0
| | (Breeze:%% -1/2 in. 7.0 5.0
Abrasion test (Index on 1% in. 70.0 70.0
‘ Dust: % -1/16 in.. 7.0 7.0
Density éApp. specific gravity.. 1.0 1.0
Pounds per cublc foot... 27.0 . 27.0
Transverse shrinkage............. " Good - Good
Appearance of natural surface. Dull grey, granular
ShapE.ctieeeeeassnnssas theseenns e Blocky, irregular
Strength......... Ceesesseienasaan Friable ‘
7 _ Small to medium amount,
Cross fracture........... R ( irregular
Longitudinal fracture............ Small to medium amount
Cell structure.....¢ieeeeeeeee ‘e Very 1ittle to none
Sponge.....e.... cetse st eeacenn Granular ends
Pebbly se@m.cceseveviaresrenssns Very pebbly
REMArKS . it eterveveneosnanssonas creen Very poor . Practically no
" by-product  improvement
~ coke due to washing

Run—of;mine sample..

Caking Properties

" Caking index by
Gray's method -

N 4y




STELLARTON DISTRICT
FOUR-FOOT STAM
ALLAN SHAFT MINE, ACADIA COAL COMPANY LIMITED
STELLARTON, NOVA SCOTIA

—————————— Or=mcwomcaccaneca

hY
x

N

R 7 i i

TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity
Screen analyses Bulk Apparent
As received ~As mined density
Screen sizes ¥ % % % % -——— specific Void. Ash
- By Cumu- By Cumu- 1b. per

weight lative weight lative cu. f't. gravity % %

Plus 4 " 17.0 17.0 26 .4 26 .4 teeen cees cens 15.5

2" 4 " 14.9 31.9 13.9 40.3 43.25 1.35 48.8 18.5

1" - 2" 4.7 36 «6 5.8 46.1 43.50 1.39 49.9 17.8

17 - 1 10.4 47.0 8.5 54.6 43.00 1.37 49.8 17.1
5/4" - l " 73 o4.3 6.4 61.0 43.50 l.34 48.0 14.9 2
1/2" - 3/4n 9.5 63.8 9.0 70.0 42.25 1.34 49.5 14.6 g
174n - 1/2n 12.4 76.2 9.5 79.5 42.50 1.32 48.5 . 13.1 :
1/8" -,1;4" 9.3 85.5 8.5 88.0 41.75 1.32 49.4 1l2.2 ]
No. 48 - 1/8" 11.3 96.8 9.6 97 .6 . 11.7 j
@ " - No. 48 3.2 100.0 2.4 100.0 45.50 1.52 449 ¢ 4.7 g
Mine run 100.0 100.0 56.25 1.536 33.8 15.1 -
oO"- 40" 83.0 756 56 .25 1.35 333 1l4.8 }
1/8" - 4 n 68.5 6l.6 50.50 1.36 40.6 15.4 :
3/a" - a4 v 37.3 34.6 45.25 1.37 47.1  16.8 >
o" - 3/4" 45.7 39.0 50.50 1.32 38.8 13.2 '\
O" - 1in 63.4 53.9 53.00 1.32 35.8 14.3 ‘
0" - 1/8" 14.5 12.0 45.50 1.32 44.9  12.4 3
As mined As received ;

Average size of run-of-mine Coal eceseersessseersveceoersceseilns 2.51 1.96

Size stability during handling from mine to Ottawaeeseeenveeesd 78

* In this and subsequent tables, all screens 1/8" and larger are round- hole screens.
No. 48 is Tvler 48-mesh with nomlnal aperture of 0.295 mm.
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FOUR-FOOT SEAM -- ALLAN SHAFT MINE

TABLE II. Size Stability

Screen analyses before and after drop-shatter test

Single sizes Mixed sizes
- Screen 2 - 3 inch 3 - 4 inch 3/4 - 4 inch 0 - 4 inch ;
sizes » Before After Before After Before After After Before After  After
test 2 drops test 2 drops test 2 drops 4 drops test 2 drops 4 drops
b 4 4 % % % % b % %
3" - 4 100.0 51.0 12.9 11.3 11.3 5.8 4.2 4.2
2 i - 3 " 100-0 65-0 25-0 2701 2503 1906 120 12'5 1107
zm - 2" 14.0 6.5 12.6 10.8 10.8 5.7 5.8 5.4
" - 13T 8.5 6.0 27.9 21.7 18.3 i2.5 8.3 7.9
3/am" - 1" 3.0 4.0 19.5 " 18.3 18.3 8.8 8.3 7.5
S 1l/2" - 3/4n 4.0 2.5 6.7 8.3 11.4 10.8 11.2
o" - 1/2" 5.5 7.0 7.9 13-4 43.6 50.1 52.1
Average size..in. 2.50 2.04 350 2.62 1.87 1.66 1.55 1.00 0.92 0.88
Size stability..% 82 75 89 83 91 88

TABLE III. Grindability

Screen size of Hardgrove index

coal tested 0ld New
o" - 4" 78 81
on - 3/4n 8. 81
o" - 1/8" 79 81

* 86




FOUR-FOOT SEAM -~ ALLAN SHAFT MINE
TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash
Mois~ Dry basis Initial Soften- Fluid Melt- Sorten- Flow
ture Ash YVola- Fixed Sul- Calo- deform- ing tem- tempe- 1ing ing in- inter-
Screen sizes (as tile carbon phur rific ation perature rature range terval val
recd) matter value
A 4 % % %  Btu/lb. °F. °F. °F. °F. °F. °F.
Plus 4 " l.4 15.5 28.8 55.7 1.0 .o - 2550 . 2740 2820 270 190 80
2" - 40" l.4 18.5 28.2 53.3 1.3 «..-. 2350 - 2580 2700 350 230 120
1L - 2 1.1 17.8 29.5 52.7 1.2  ..... 2150 2230 2400 250 80 170
1" - 1-%" l.4 17.1 29.1 53.8 1.3 eaece 2300 2400 2600 300 100 200
3/4" - 1°n l.4 14.9 28.9 56.2 1l.4 N 2300 = 2450 2700 400 150 250
1/2n - 3/4n l.4 14.6 29.3 56.1 1.5 cones 2275 2400 2610 335 125 210
1/4m - 1/2m l.4 13.1 29.8 57.1 1.2 ceeen 2250 2320 2520 270 70 200
1/8" - 1/4" l.4 12.2 30.2 57.6 1.2 csene 2000 2240 2305 305 240 65
No. 48 -.1/8" l.2 11l.7 30.1 58.2 1.1 seves 2020 2270 2315 295 250 45
o " No. 48 1.2 14.7 28.5 56.8 1.0 ceae 2100 2160 2200 100 60 40
Mine run l.4 15.1 29.4 55.5 1.4 12,785 2250 2350 2560 310 100 210
Q" - 40 1.3 -14.8 29.6 55.6 1.6 12,870 2150 2250 2320 170 100 70
l/8" - 4 1.3 15.4 29.4 55.2 1.4 12,860 2240 2360 2500 260 120 140
3/4" - 4" 1.3 16. 29.0 54.2 1.3 12,580 2260 2510 2600 340 250 90
0" - 3/4n 1.3 13.2 29.8 57.0 1.2 13,180 2200 2300 2430 230 100 130
o -~ 1av 1.3 14.3 29.9 55.8 1.3 12,940 2200 2300 2415 215 100 115
Q" - 1/8" l.3 12.4 30.2 57.4 1.1 13,195 2160 2250 2280 120 90 30
TABLE V. Ultimate Analyses (Dry Basis)
Screen sizes Carbon Hydrogen  Sulphur Nitrogen Oxygen Ash
1/8" « 4" 4 72.2 4.7 1.4 1.8 4.5 15.4
0" -1/8" 9 74.9 4.9 1.1 1.8 4.9 12.4
3
(Vo]
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FOUR-FOOT SEAM -- ALLAN SHAFT MINE

TABLE VI. ’Sulphur Forms and Fusain
Total Sulphate Pyritic Organic Fusain
Screen ~sulphur sulphur sulphur . . sulphur % of
sizes % of % of % of % of % of % of % of pure .
coal coal sulphur coal  sulphur coal sulphur coal
Mine run 1.36 0.02 1.1 0.66 48.9 0.68 50.0 coee
0 A - 4 " ¢ s o0 ¢ o 08 oo e oq.f. .. e ew o 00 *® oo 0 5.76
1/8" - 4 " «ee o TS e oo o0 ave eo s .-'-‘c- 4.82
3/4" - 4 " o e 00 e 0o s 0 LI ) e 9 o0 oo 00 * o 00 eeoe 4.64
O A - 3/4" ¢ o ee ® o0 o s oo‘n- o ® 00 e o006 oo s e 7046
O oo l-;b" ® oo * e o0 o s e * o 00 o e s 000 o e o0 6.85
0" -l/é"i e s e e ee s ‘. oe o.o.- ee e eo s e R 10098
TABLE VII. Chemical Analyses of Ash #
Screen sizes Si02 . Al203 Fe203 Ca0 Mg0 Na20 K20 Ti02 P205 S03  Total
1/8" - 4 "¢ 55.3  21.9. 9.9 4.5 1.1 nil 1.5 0.7 0.2 5.3 100.4
O"-1/8"9% 41.9 16 .6 8.7. 15.3 1.9 nil 1.1 0.5 . 0.2 14.0 100.2

_# Analysis made in chemical laboratory, Division of Metallic Minerals, under the direction
of J.A. Fournier, Chief Chemist.

.09
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Fig. 10 - Washability Curves for Four-Foot Seam--Allan Shaft Mine

Curve 1 - Cumulative coal-ash or sulphur percentage (float)
Curve 2 - Actual ash or sulphur percentage.

Curve 3 - Cumulative slate-ash or sulphur percentage (sink)
Curve 4 - Specific gravity.

Curve 5§ - *.,10 specific gravity distribution.




FOUR-FOOT SE ~- ALLAN SHAFT MINE

TABLE VIII. Float and Sink Data on 13" Slack - Ash and Sulphur
Specifiec T ‘ Cumulative +.10 specific gravity
- gravity Weight - Ash Sul- Floats : Sinks distribution .
Sinks Floats: ‘ phur Woight Ash Sulphur Weight Ash Sulphur ~Gravity Calculated
% % .. b % % % % % ___ _ordinate ;,
4 . _ . ; o ' 1.35 .87.6 -
_ "1.30 24.0 4.9 1.0 24.0 4.9 1.0 100.0 14.5 1.3 1.40 ' 68.4 =
1.30 1.40 52.0 11.9 1.1 76.0 9.7 i.1 = 76.0 .17.5 1.3 1.45 .  29.9
1.40 1.50 14.4 22.2 1.0 90.4 11.7 1.1 24.0 29.6 1.8 1.55 9.8
1.50 1.60 3.8 27.5 1.5 94.2 12.3 l.1 9.6 40.7 3.1 1.65 ‘ 2.4
1.60 5.8 49.3 4.1 100.0 14.5 1.3 5.8 49.3 4.1 1.75 1.3
~ Curve No. 4 2 2 1,2,4 1 1 3 3 3 5 5
' TABLE IX. OChemical Analysis and Pusibility of Ash on ‘ $
Float and Sink Portions of 14" Slack (Dry Basis) =~ o i
Specific _ Vala- v _ Initial Soft- Fluid Melt- Soften- Flow
graviiy Ash tile Fixed  ~ Coking = Sul- deform- ening tempe- ing ing in- inter- 4
Sinks Floats = matter carbon properties phur ation point rature range terval val i
; ' b % % % °F. °F.  °F. °F. °F. °F.
1.30 5.0 31.6 63.4 Good 1.0 2450 2690 2770 320 240 80 ,,
1.30 1.40 12.0 29.8 58.2 Good 1.1 2630 2850+ 2850+ 220+ 220+ + )
1.40 1.50 22.6 27.2 50.2 Fair 1.0 28690 2770 2850 160 80 80 v
1.50 1.60 "28.1 25.9 45.0 Poor 1.6 2450 2600 2740 290 150 140 .
1.60 49.8 2¢2.0 22.2 Slightly 4.1 1950 2040 2110 160 90 - 70
‘ agelorerating : ‘
s |
v ]




FOUR-FOOT SEAM -- ALLAN SHAFT MINE

TABLE X. Chemical Analyses and Fusain of Raw Coal, Clean Coal and Refuse

e Raw . . .. Clean.coal .. .- .. Refuse
coal Floats 1.60 Sinks 1.60
-~ Weight..............;..... ..... ceeeh 100.0 L 92.0 . ' 8.0
Proximate analysis (dry basis)-- , o _ .
Ash..o.oc.ooO.-qoov-n.o.oocoo-..o% ‘ 14.5 1105 v 4506
Volatile mattere-ceeeceececceece.% 29.9 2046 . ' 32.4
Fixed carbOnNeecce cececvacesn N A 55.8 ... 589 ... ... 22.0 . ..
- Sulphur.-.... tecsstevttacnaccncsals 1.3 1.1 o . 2.5
- CalOI'iflc Value--......-B t ut/lbﬂ 12,940 ’ ) o 15,485 : _ e s oo
Fusion point of ash........ «e.s°F. 2300 ' 2720 - 2000
Melting range of asheeceseceeees °Fo . 215 oo ... 280 .. . 110
Coking propertiese-:secceccecccecse Good ‘ Good Sllgatly
, o " agglomerating
Fusain in pure Co8leccssecccocesecs.P 6.85 5.94 , 16.46

TABLE XI. - Screen and Chemical Analyses-of Sizes Prepared From -
1Lm Slack, and Analyses of the Clean Coal and Refuse of These
Slzes After Washing at a Selected Gravity of 1. 60 :

Screen Weight Cumulative Ash Sul- FePeA. “Floats - sinks :
sizes , weight phur  °  Teignt Ash bul. F.P.A. Weight ASh Sul. F.P-A-
% % % % _°F.  __ % % % _°F-. % ;% %_ _°F.
3/4" - 1im  27.9 27.9  16.2 1.3 2420 92.2 13.7 1.1 2720 7.8 52.2 4.5 2050
1/8" - 3/4" 49.2 77.1  13.3 1.3 2320 94.8 11.1 1.0 2710 . 5.2 50.0 4.3 2020 -
0" - 1/8" 22.9 100.0 12.4 1.1 2250 82.6 7.6 1.0 2700  17.4 32.8 1.4 2270

o
o
[ ]
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FOUR-FOOT SEAM -- ALLAN SHAFT MINE

TABLE XII. Physical Properties Of By- Product Cokes
As Indicated By The 'Swelling Index" Test

1z 1nch slack
As receilved After washing

Volatile matter at 600°C. (dry)...% 24.2 © 25,1
Swelling IndeX.e.veeeeeeeanesaosnns 360 438
Section--Coke classification chart. IX near XIII - VII near IX
Specific volatile indeX.coiviens 170.7 | 168.2
Sectlon--Coal classification chart( parabituminous parabiguminous
Ash per cent in coal (dry basis)..% 14.3 11.5
Physical properties of coke:
Size on wharf ,2 on 3 in......... 70.0 70.0
(Breeze:%% -1/2 in. - 3.0 . 40
Shatter test. ,Index: % on 2 in.. ~ 65.0 70.0
: (Breeze'~% 1/2 in. 4.0 3.0
Abrasion test  Index: % on 1% in. 90.0 95.0
(Dust: % -1/16 in.. 2.5 a5
Density - Apparent specific gravity 0.95 : 0.95
‘ (Pounds per cubic foot. 26.0 26.0
Transverse shrinkage............ Good
Appearance of natural surface.... Steel grey, irregular
Slightly trian- Slightly trian-
Shape...ciceeeveeens cessesssssessl gular, fairly gular, blocky
: , blocky
Strength.....;................... Tough to hard -
S Medium amount, Small to medium
Cross fracture......... slightly step- amount, slight-
py ly steppy
Longitudinal Fracture...oveeseens . Medium amount
Cell structure.......coevveveveens Small to medium
SPONZE .. tetennntarsosnsssionesnnns : Small amount ‘ |
Pebbly seam...................... ' None: o

Remarks....vseeevesesessesseseeess.. This coal should Washing indi-
' result. in the cates a defi-
production of a nite improve-
fairly good by- ment in the
product coke. - coking proper-
ties.

Caking Propefties

. Caking index by
Gray's method

Run-or-mine S&mple-....f.-..-..-.....> 49




STELLARTON DISTRICT

FLEMING SEAM
McGREGOR MINE,
STELLARTON, NOVA SCOTIA

ACADIA COAL COMPANY LIMITED

: e Tpem—— o ‘ ‘
TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity
‘ Screen analyses » Bulk Apparent
As received -As mined density S
Screen sizes * % % % % -_— specific Void Ash
: By Cumu- By Cumu- 1b. per
weight lative  weight 1lative cu. ft. gravity % %
Plus 4 " 35.8 35.8 36 .8 36.8 ceve  16.8 .
2" - 4nm 14.3 50.1 15.2 52.0 44 .00 1.37 48.6 16-1
l%" - 2n" D6 53.7 4.2 56.2 43.75 1.40 50.0: 16.6
1" - l%" 7.9 61.6 7.5 63.7 44.00 - 136 48.2 15.7
3/4" - 17v 5.8 67.4 5.9 69.6 44.25 1.34 47.2 15.0
l/a" - 3/4n 8.4 75.8 8.8 78 .4 44 .50 1.31 45.7 13.6
1/4" - 1/2% 10.6 86.4 9.2 87.6 44 .00 1.29 45.4 12.9
1/8" - 154" 6.3 92.7 5.8 93.4 43.75 1l.24 43.6 ( 13.0
No. 48 - 1/8" 5.7 ° 98.4 5.2° 98.6 ) : 47, 14.1
0 " - No. 48 1.6  100.0 1.4  100.0 ) 4650 1.26 4.0 ¢ 1475
Mine run -100.0 100.0 55.75 1.6 34.9 14.4
O"a~ 4gn"m 64.2 63.2 54.25 . 1.35 35.7 13.9
1/8" - 4 n 56.9 96.6 51.50 1.36 : - 39.8 14.9 -
5/4" - 4 " 51-6 5208 47075 f . 1057 ‘44-2 1604’
o" - 3/4n 32.6 30.4" 47.75 1l.29 40.8 13.8
o" - 1in 46.3 43.8 51.75 1.30 363 -+ 13.9
o" - 1/8" 7.3 6.6 46.50 1.26 41.0: 14.0
. ‘ : i As mined As received
Average size of‘run—of-mine‘cogl....;......,..........;....1n. 3+35 3.21
Size stability during handling from mine to Ottawaeeeceseecees ‘ 96

* In this and subsequent tables, all screens 1/8" and larger are round-ho

No. 48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

le screens-.

‘%9




FLEMING SEAM -- McGREGOR MINE

TABLE II. Size Stability
Screen analyses before and after drqp-chatter test
Single sizes - .Mixed sizes
Screen 2 - 3 inch 3 - 4 Inch 3/4 - 4 inch O - 4 inch
sizes Before After Before After Before After After Before After After .
test 2 drops test 2 drops test & drops 4 drops test 2 drops 4 drops -
2 0 ¢l n 0 y2 0 % % . %
3"~ 40" . 100.0 54.5 19.3 17.9 14.2 10.5 10.0 7.1
a".- 3" 100.0 66 -5 14.0 26.0 17.9 15.0 12.8 10.8 10.4
" - 2" 8.5 4.0 li.4 10.8 10.4 5.6 5.8 6.7
l "o- 1im 7.0 6.5 25.0 17.9 15.8 12.3 10.4 +Q 6
3/4" - 1%w 4.0 4.0 18.3 15.8 16 .6 9.0 8.7 9.2
1/a" - 3/4" 4.5 6.0 9.2 11.3 13.1 12.5 12.9
o" -1/2" 9.5 11.0 10.5 17.7 36 .7 41.8 44.1
Average size..in. 2.50 1.99 3.90 2.51 2.00;' 1.71 1.50 - 1.19  1.11 1.01
Size stability-..% 80 72 86 75 93 85
TABLE III. Grindability
Screen size of Hardgrove index - :
coal tested 0ld New 2
on - 4" 69 72 | | B
o" - 3/4n 70 73 |
o" - 1/8" 70 74 : &
(o2}
(8




FLEMING SEAM =-- McCGREGOR MINE

TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash
Mois- Dry basis Initial Soften- Fluid Melt- Soften~ FlLow
ture Ash Vola- Fixed Sul- Calo- deform- ing tem- tempe- ing ing in- inter-
Screen sizes (as tile carbon phur rific ation perature rature range terval val
- recd) matter value
A A A % %  Btuflb.  °F. °F. °F. °p. °F. °p.
Plus 4 v l.7 16.8 27.6 55.6 1.6 ceens . 2360 2500 2600 240 140 100
2" - 4" 1.8 16.1 27.6 56.3 1.2  ..... 2340 2510 2610 270 170 100
13" 2" l.8 16.6 27.3 56.1 1.1 caen 2380 2580 2660 280 200 80
1" - 14" 1.7 15.7 27.5 56.8 1.3 ..... 2250 2430 2500 250 180 70
3/4" - 1" 1.7 15.0 27.5 57.5 1.3 . 2300 2450 2500 200 150 50
1/2" - 3/4" 1.7 13.6 27.7 58.7 1.3 e 2360 2500 2600 240 140 100
1/4" - 1/2" - 1.8 12.9 27.5 59.6 1.1 ceens 2400 2550 2640 240 150 90
1/8" - 1/4" 1.7 13.0 27.8 59.2 1l.1  ..... 2300 2680 2770 470 380 90
No. 48 - 1/8" 1.6 14.1 27.7 58.2 1.1 ceans 2200 2490 " '2600° 400 290 - 110
0" - No. 48 1.1 14.6 24.1 6l.3 0.8 P 2230 2350 2400 170 120 S0
Mine run 1.7 14.4 27.8 58.0 1.2 12,965 2240 2500 2610 370 260 110
oO"- 4n" 1.7 13.9 27.8 58.3 1.1 13,010 2260 2550 2650 390 290 100
1/8" - 40" l.6 14.9 28.0 57.1 1.3 12,900 2200 2400 2440 ~ 240 200 40
3/4m. - 4" 1.6 16.4 27.5 56.1 1.3 12,640 2200 2450 2480 280 250 30
0" - 3/4" 1.6 13.8 27.4 58.8 1.1 13,045 =~ 2250 2470 2510 260 220 40
oO" - 1lan 1.7 13.9 27.6 58.5 1.2 13,085 2340 2500 2580 240 160 80
0 " - 1/@" l.3 14.0 26.8 59.2 1.0 12,920 2300 2380 2490 190 80 110
TABLE V. Ultimate Analyses (Dry Basis)

Screen sizes Carbon Hydrogen - Sulphur . Nitrogen . Oxygen Ash

/8" - 4" ¢ . 72.8 4.8 1.3 1.6 4.6 14.9

O" -1/8" 9 74.1 4.7 l.0 1.5 4.7 14.0

* 99



FLEMING SEAM -- McGREGOR MINE

TABLE VI. Sulphur Forms and Fusain

‘ Total . Sulphate Pyritic Organic Fusain

Screen sulphur sulphur sulphur : sul phur % of
sizes % of % of % of % of % of % of % of pure
coal coal sulphur coal sulphur coal sulphur coal

Mine run 1.18 0.00 0.0 0.41 3447 0.77 65.3 cses
o " o 4 " o ® 0 . o--o- oo‘u ‘ e a0 e LI I ) 00'.- e s e ‘ 5|84
1/8" - 4 " . e o0 * e o0 * o0 ® o0 e L ] s 000 ® 00 0 5.12
3/4" - 4 " o000 . o ev e LI X LI XY s ee o o0 s ® 0o o 4-96
O" -3/4" LR R 4 O-u? [ Y o es LI IR e o e e ¢ oo 6.73
o LA l-l-" * v 00 e 0 v o [ '} <. e o0 o ¢ eoa e e o0 o e s 0 ' 6024
onm - 1/8n 10.86

TABLE VII. Chemical Analyses of Ash #

Screen sizes SiO2 Al203 Fe203 Cca0 MgO0 Na20 K20 Tio2 P205 S03 Total

1/8" - 4 " %  50.7 26.1 14.1 2.3 l.2 Trace 1.9 0.6 0.3 2.7 . 99.9
O"™ -1/8" 9% 48.8 25.1 10.1 5.8 l.4 0.5 1.7 0.5 0.4 6.1 100.4

/ Analysis made in chemical laboratory, Division of Metallic Minerals, under the direction
of J.A. Fournier, Chief Chemist. ,

* L9




FLEMING SEAM =-- McGREGOR MINE

TABLE VIII. Float and Sink Data on 13" Slack - Ash and Sulphur

Specific Cumulative ++10 specific gravity
gravity Weight Ash Sul- Floats Sinks _ distribution
Sinks Floats phur Weight Ash Sulphur Weight Ash Sulphur Gravity . Calculated -
% b _ % % % % % % % ordinate
- ' . 1.35 92.8
1.30 = 2.8 7.6 1.0 2.8 7.6 1.0 100.0 13.8 1.0 1.40 93.6
1.30. 1.40 83.4 11.3 0.9 86.2 1l.2 0.9 97.2 13.9 1.0 1.45 20.9
1.40 1.50 8.3 21.9 1l.3 94.5 12.1 .0.9 13.8 29.8 1.7 1.55 , 5.7
1.50 1.60 1.6 26.7 1.5 96.1 12.4 0.9 5.5 41.7 2.3 1.65 2.0
1-60 309 4709 2-7 100 OO 1508 l-O 309 47-9 207 1'75 009 ‘
Curve No. 4 2 2 1,2,4 1 1 3 '3 3 5 5
TABLE IX. Chemical Analysis and Fusibility of Ash on
Float and Sink Portions of 11" Slack (Dry Basis)
Specific Vola- ' - Initial Soft- Fluid Melt- Soften-~ Flow
gravity Ash tile Fixed Coking Sul- deform- ening tempe- -ing 1ing in- inter-
Sinks Floats- matter carbon properties phur ation point rature range terval val
% % - % °F. °F. _ _°F. °F. °F. - °F.
1.30 7.7 28.3 64.0 Good 1.0 2440 2760 2850+ 410+ 320 90+
1.30 1440 11.5 28.1 60.4 Good 0.9 2460 2740 2780 = 320 280 40
1.40 1.50 22.3 26.9 50.8 Fair 1.3 20950 . 2440 2480 430 390 40
1.50 1.60 27.1 26.7 46.2 ~ Fair 1.5 2400 2690 2790 390 290 100
1.60 48.7 23.2 28.1 Non- 2.7 2000 2170 2250 250 170 - 8D
. ' agglomerating

*89
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FLEMING SEAM -- McGREGOR MINE

TABLE X. Chemical Analyses and Fusain of Raw Coal, Clean Coal and Refuse

— Raw Clean coal Refuse
coal Floats 1.60 Sinks 1.60
Weighteeeooasoecoceeeccensssccanaesth 100.0 93.6 6.4
Proximate analysis (dry basis)--
) Y 4 13.9 12.5 40.5
Volatile matter.s.ccceeeceecccceaesd 27.6 27.5 25.8
Fixed carmno.olonu.-aocooo-.o..o% 58-5 6000 33.7
Sulphurcc-o.o.a-ooooooo-o.ocooaooa 102 l.o 506
Calorific valu€eseeseeesBotous/1be 13,085 13,280
Fusion point of asheecsaceceees °Fo 2500 2750 . 2080
Melting range Of @sheececececcss Fe . 240 120 145
Coking propertiese ceeecececcocccecss, Fair Good Agglomerating
Fusain in pure coalececcecccoascscsed 624 5.32 15.68
TABLE XI. Screen and Chemical Analyses of Sizes Prepared From
14" Slack, and Analyses of the Clean Coal and Refuse of These
;Sizes After Washing at a Selected Gravity of 1.60
. : : 4
Screen  Weight Cumulative Ash Sul- FePe.Ae Floats | — Sinks
sizes weight phur Weight Ash Sul. F.P.A. Weight Ash Sul. F.P.A.
% % % _ % . % % % _°F. % % % _°FE.
3/4" - 14" 29.6 29.6 15.3 1.3 2440 91l.4 13.8 1.0 2780 8.6 45.9 5.7 2080
/8" -~ 5/2" 54.7 84.3 13.2 1.1 2560 96.4 12.3 0.9 2800 3.6 47.3 6.9 2080
O" -1/8" 15.7 100.0 14.0 1.0 2380 92.1 1.1.3 0.9 2820 7.9 23.4 1.4 2160

(o)
©
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FLEMING SEAM -- McGREGOR MINE

TABLE XII. Physical Properties of By-Product Cokes °
As Indicated By The 'Swelling Index' Test

S 15 I1nch slack
As receiveﬁ" After washing

Volatlle matter at 600°C. (dry)...% 25.3 . 23.3

SWelling IndeX:..veeeeersresosconas -86 43
Section-~Coke classification chart. XIII X
Specific volatile IndeX...oeeeeenne 165.5 165.8
Section--Coal classification chart. Parabituminous Parabituminous

Ash per cent in coal (dry basis)..® 13.9 - 12.5
Physical properties of coke: S ' '

Size on wharf (% on3in.........- ~ 60.0 70.0
| Breeze:%% -1/2 in. 4.0 4.0
Shatter .test. (Index: on 2 in.. 40.0 65.0
o Breeze:%% -1/2 in. 12.0 8.0
Abrasion test (Index' on 1% in. 60.0 70.0
‘ "~ \Dust: % -1/16 in.. 8.0 7.0
Density (App specific gravity..; 1.00 0.95
Pounds per cubic foot..; 27.0 26.0
Transverse shrinkage. ------------, Good Falr to good
~ Appearance of natural surface.... Dull grey, gra- Dull, granular
: nular ‘
Shape....cieveveee. Cessteeracornas Blocky, irregular.
Strength. . ...t tiieneenesenaenns Friable Tough to friable
\ Small to medium Small amount,
Cross fracture....c.eeveeeeee «+..\{ amount, irregu- steppy
lar
Longitudinal fracture.. R | zﬁﬁiittQ med Lum Small emount
Cell structure................... ‘Very little Small to medium
OPONEE et et tesnosssensnnss ceeacans- . Granular ends
Pebbly seam........,...... ..... .. Very pebbly Slightly pebbly
Remarks....covieveeeceensee “esesees This coal is Washing improved
‘ - ‘ practically - the coking qua-
e . S -non-coking, lity but not

making a very sufficiently to

poor by-pro- allow for the

duct coke. production of

‘ : - satisfactory
by-product coke.

; . .~ Caking Propertiles

- Caking index by
Gray's method

Run-of-mine sample...ceetcecseccoencese 35

" : : _ |



STELLARTON DISTRICT

McGREGOR SEAM
McGREGOR MINE,
STELLARTON, NOVA SCOTIA

ACADIA COAL COMP.NY LIMITED

---------- o---------—
TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravi ty
Screen analyses Bulk Apparent
As received As mined density
Screen sizes * % A o % -——- specific Void: Ash
By Cumu- By Cumu- 1lb. per
weight la tive weisht lative cu. Tt. gravity % A
Plus 4 * 14.7 14.7 20.7 20.7 aes e ecee cees 14.6
2" - 40" 8.6 23.3 8.2 28.9 44 .00 1.36 48.2 21.2
1o - 2 4.3 27.6 4.5 33 .4 44.00 1.38 49.0 18.5
1" - 1an 9.4 37.0 8.7 42.1 44.00 1.36 48.2 16.7
3/4m" - 17w 7.6 44 .6 6.8 48.9 44.00 1.36 48.2 16.3
1/2" - 3/4" 10.6 55.2 9.3 58.2 44.00 1.37 48.6 15.1
1/4" - 1/2" 15.3 70.5 15.0 73.2 44 .00 1.32 46.6 14.4
1/8" - 1;4" 11.4 81.9 11.2 84.4 42.50 1.29 47.3 ii.g
No. 48 - 1/8" 13.7 95.6 11.9 96.3 .

0 " - No. 48 4.4 100.0 3.7 100.0 51-00 1.27 °9-8 ( 14.6
Mine run 100.0 100.0 59.00 1.36 30.6 1l6.7
O™~ 4n 85.3 79.3 58.50 1.35 30.7 . 15.9
1/8" - 4 n 67.2 63.7 51.50 1.36 39 .4 17.3
3/4" - 4 n 29.9 28.2 46.50 1.37 45.7 16.9
0" - 3/4n 55.4 51.1 53.00 1.30 34.7  14.7
0" - 1lav 72.4 66 .6 55.00 1.33 33.8 15.8
0" - 1/8" 18.1 15.6 51.00 1.27 35.8 14.4
As mined As received

Average size of run-of-mine cCo8l e« cecevscscses teccccncsnesaeine 2.13 1.73

Size stability during handling from mine t0 Ottawae-«e.... e e oh 81

* In this and subsequent tables, all screens 1/8" and larger are round-hole screens.
No. 48 is Tyler 48-mesh with nominal aperture of 0.295 mm.
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McGREGOR SEAM -- McGREGOR MINE

TABLE II. Size Stability

Screen analyses before and after drop-shatter test

Single sizes . Mixed sizes
- Screen ‘ 2 - 3 1inch 3 - 4 1inch 3/4 - 4 inch 0 - 4 inch
sizes Before After DBefore After DBefore After After DBefore After After
test 2 drops test 2 drops test 2 'drops 4 drops test 2 drops 4 drops
0 0 % % % Y 0 jo 0 %
3" - 4" 100.0 54.0 8.7 7.5 6.2 343 3.3 33
2" - 3" 100.0 68.0 16.0 20.1 17.9 14.6 7.0 6.7 5.8
1" - 2" 9.0 5.0 14.4 10.9 10.4 4.8 3.7 3.7
1" - 1iv 7.5 8.0 31.4 24.2 23.7 11.0 10.0 8.8
3/4m - 1 3.0 4.0 25.4  23.7 20.4 8.9 5.8 6e2
1/2" - 3/4" 4.5 4.0 7.9 11.8 12.4 10.0 10.0
o"-1/an 8.0 9.0 7.9 12.9 52.6 60.5 622
Average size-..in. 2.50 2.03 3.50 2.56 1.68 1.48 1.35 0.78 0.71 0.67
Size stability..% 81 73 88 80 91 86

TABLE III. Grindability

Screen size of Hardgrove index

coal tested 0ld New
o" - 4 60 64
o" - 3/4n 65 68
o" - 1/8" 60 T 63
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MCGREGOR SEAM ~-- McCGREGOR MINE .1
TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash ﬁ‘
Mois= Dry basis Initial Soften~- Fiuid Melt- Soften-  Flow '
ture Ash Vola- Fixed Sul- Calo- deform- ing tem- tempe~ ing ing in- inter- =
Screen sizes (as tile carbon phur rific etion perature rature range terwval val. ,
recd) matter value ‘
A A A % % Bitu/lb. °F. °., °m, °m, °F, °w, o
Plus 4 n 2.0 14.6 27.6 °7.8 1.3 cee e 2210 2570 2670 460 360 100
2" - 4nm 1.7 21.2 27.3 91.5 2.0 s 2120 2250 2550 430 130 300
l%" - 20" 1.7 18.5 27.6 93.9 1.3 ..... 2550 2670 2780 230 120 110
1" 1an 1.7 16.7 27.4 55.9 1.2 .o 2630 2750 2710 100 70 30
3/4m" - 17w 1.7 16.3 26.9 56.8 1.2 ... 2700 2800 2850 15 100 50
1/2" - 3/4n 1.7 15.1 27.3 7.6 1.2 ..... 2650 2800 2850 200 150 50
1/4m - 1/2" 1.8 14.4 27.9 57.7 1.2 ..... 2680 2750 2800 120 70 50 :
1/8" - 1/4n 1.7 1l4.6 27.7 S57.7 1.2 ..... 2600 2680 2750 150 80 70 3
No. 48 - 1/8" 1.6 14.7 28.2 S7.1° 1.2 . 2500 2620 2710 210 120 90 .
O" - No. 48 1.5 14.6 27.4 8.0 1.1 ..... 2450 2525 2620 170 75 95 -]
Mine run 1.9 16.7 27.6 55.7 1.3 12,510 2600 2755 270 180 .55 25 ¥
O" - 40 1.7 15.9 27.8 °6.3 1.2 12,595 650 2745 2800 150 G5 95 4
1l/8" - a4 v 1.7 17.3 27.]. 95.6 1.3 12,410 2451 2590 264.0 220 170 50 #
3/4" - 4 n 1.7 16.9 27.4 5.7 1.2 12,470 ax10 2590 2820 220 .80 40 "
0" - 3/4" 1.7 1l4.6 27.8 57.6 1.2 12,745 2840 2605 2090 190 105 85 -+
o"™ - 1in 1.8 15.8 28.0 56.2 1.2 12,575 2420 L2320 2640 220 in0 120 g
0" - 1/8n 1.7 14.4 27.6 58.0 1.2 12,820 2420 2580 P6R0 800 180 40 -
TABLE V. Ultimate Anslyses (Dry Lasis) ?
Screen sizes Cerbon  Hydrogen — 3uichur Wirragen  OXygen sk
1/8" = 4 n ¢ 70.8 4.6 1.3 1.3 4.2 17.3
0" -1/8" 9 732 4.6 1.8 L.8 4.8 14.4 -
, a i




McGREGOR SEAM -- McGREGOR MINE

TABLE VI. Sulphur Forms and Fusain

Total Sulphate Pyritic Organic Fusain
Screen sulphur sulphur sul phur sulphur % of
sizes % of % of % of % of % ot % of % of pure
coal coal sulphur coal sulphur coal sulphur coal
Mine Tun 1.24 0.00 0.0 0.47 37.9 077 62.1 oo e
0 LI 4 " ) ® o 00 .« s 00 e o0 LI ® o0 o ® o0 o see 6.06
1/8" - 4 " o s0w e o900 s 00 ® e - oo 0 € o0 o o o0 ® 5-74
5/4" - 4 n ® s e ® eos L [ 33 3 " o0 @ e o0 e LN LB 4 5'56
O "—3/4" o s0 0 o sun o o e o ® ss e ® se o ¢ e o > o0 0 7002
O LU l"%‘" LI 4 e o 00 s s ¢ so LI B ] g o0 s o o0 o 6‘94
o" —1/8" s s e e 000 ® 0o 0 ® o0 * o0 e o oo LR 11‘64
TABLE VII. Chemical Analyses of Ash #
Screen sizes Si0s Al203 Fep03 Ca0 MgO0 Nag0 K20 Ti0g Pg0s5 S03 Total
1/8" - 4 " 9 52.4 28.6 11.1 0.9 1.7 0.2 2.7 0.7 0.2 1.5 100.0
O"-1/8"9% 52.0 26.9 11.4 2.0 1.6 nil 3.0 0.7 0.2 2.5 - 100.3

# Analysis made in chemical laboratory, Division of Metallic Minerals, under the direction

of J.A. Fournier, Chief Chemist.
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McGREZGOR SEAM -- McGREGOR MINE

TABLE VIII. Float and Sink Data on 13" Slack - Ash and Sulphur

Specific Cumulative » +.10 specific gravity
gravity Weight Ash Sul- Floats Sinks _ distribution
Sinks Floats phur We{;ht A;h Sulphur Weight Ash Sulphur Gravity Calculated
0 0 /

% % _ %

1.30 11.7 .
1.30 1.40 56 .2
l1.40 1.50 -17.5
1.50 1.60 3.6
1.60 11.0 100.0 11.0 49.5 1.75

Curve No. 4 2 1,2,4 . 3 3 5

% % % % ordinate

1.35. " 84.6
1 11.7 100.0 16.9 . 1.40 78.4
0 67.9 88.3 18.4 1.45
3 85.4 32.1 32.7 1.55
3
5

89.0 14.6 44.5 1.65

TABLE IX. Chemical Analysis and Fusibility of Ash on
Float and Sink Portions of 13" Slack (Dry Basis)

; i J !
Specific B Vola- Initial Soft- Fluid ~Melt- Soften- Flow
gravity Ash tile Fixed Coking Sul- deform- ening tempe- 1ing 1ing in- inter-
Sinks Floats - matter carbon properties phur ation point rature renge terval val
% % % X °p. °w. °p. °p. °F. °Fe.
1.30 5.6 28.8 65.6 Good 1.1 2560 2680 2720 160 120 40
1.0 1.40 10.4 28.6 61.0 Good to fair 1.0 2560 2700 2750 190 140 50
1.40 1.50 23.2 27.3 49.5 Fair to poor 1.3 2450 2610 2640 190 - 160 30
1.50 1.60 29.7 25.4 44 .9 Poor 1.3 2740 2850+ 28504 1104+ 110+ +
1.60 50.2 20.9 28.9 - Slightly 4.5 2040 2140 2245 205 100 105

agglomerating

~2
w
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McGREGOR SEAM -~ McGREGOR MINE

TABLE X. Chemical Analyses and Fusain of Raw Coal, Clean Coal and Refuse
— Raw ‘Clean coal Refuse
coal Floats 1.60 Sinks-1.60
Wei}ght..‘.‘.’.........‘..‘.........% lOO‘O 89.0 ll.o
Proximate analysis (dry basis)--
Ashooo-o'coooo-o.ooouo.oo.ooo.o..% 1508 1203 4607
Volatile matter..... By A 28.0 27.9 21.2
Fixed CarbON-ec-ecsceacenccesecsdh 562 59.8 32.1
Sulphuroo-o-oooaovoooooco.ooo-ooo% 102 L 1‘2 203
‘Calorific valueeesess-seBetous /lb- 12,575 13,170 cees
Fusion point of ashecccceosesss’°Fo 2520 2800 2570
Melting range Of asheecceccescecs °Fo 220 0200 200
Coking mropertiesSec<cecescececccccss Good Good Slightly
- _ : agglomerating
Fusain in pure cogleecececscececceceaedh 6.94 6.02 17.96

TARLE XI. Screen and Chemical Analyses of Sizes Prepared From
ii" Stack, and Analyses of the Clean Coal and Refuse of These
°izes After Washing at a Selected Gravity.of 1.60

Screen Weight Cumulative Ash Sul- F.P.A. Floats Sinks
sizes wei§ht phur Weight Ash Sul. F.P. A- Weight Ash Sul F. P-A-
% 2 % % _ _°F. % % _ % _°F. % % % _°F.
3/4" - 1 23.5 23.5 16.5 1.2 2800 87.4 13.4 1.1 2750 12.6 53.6 1.8 2580
1/8" - 3/ " 51.5 75.0 14.6 1.2 2750  94.0 12.1 1.0 2830 .6.0 53.4 .3.4 2080
o" -4/ 25.0 2580 81.1 10.9 1.0 2850 18.9 31.0 1.6 2260

100.0 14.4 1.2 .

*94
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McGREGOR SEAM -- McGREGOR MINE

TABLE XII. Physical Properties Of By-product Cokes
As Indicated By The 'Swelling Index' Test

13 inch slack

As received After washing
Volatile matter at 600°C. (dry)...% "22.5 22.9
Swelling index...... Cetreecnnaneeas -155 - -87
Section--Coke classification chart. XIII XIII
Specific volatile indexX....eeeev.e. 167.4 169.1
Section--Coal classification chart( parabi%uminous parabi%uminous
Ash per cent in coal (dry basis)... 15.8 12.3
Physical properties of coke: ,
Size on wharf (% on 3 in..veenn.. e cees
p Breeze: % -1/2 in. . cees cenn
Shatter test. ,Index: % on 2 in.. cee cons
(Breeze: -1/2 in. cee ceen
Abrasion test. ,Index: % on 13 in. ceen cee
(Dust: % -1/16 in.. ceen .
Density §App. specific gravity... . ceen
Pounds per cubic foot... e
Transverse shrinkage........ ceean Good
Appearance of natural surface.... Dull grey
Shape..cieceesnse s s ers e e amanas Granular
Strength.......... Cevesenannsnees .o
Cross fracture......... ceennn ceee
Longitudinal fracture........ e
Cell structure.......coeeeveens .
Spongée..... ceeseseesavsane cesenee cee
Pebbly Seam....vevveereecsnseanss Pebbly to non-coking
RemarksS....ecevee ceseeann creranaee .. This coal is Practically no
' practically improvement on

non-coking. wvashing

Caking Properties -

Caking’index by
Gray's method

Run-of-mine samplé...... ...............

36 .
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THORBURN DISTRICT
GEORGE McKAY SEAM
MILFORD MINE,

COALBURN, NOVA SCOTIA
---------- Oercaccwmaa oo

GREENWOOD €04l COMPANY LIMITED

" TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity

Screen analyses Bulk Apparent
As received As mined density .
Screen sizes * b % % % -——— specific Void Ash
By Cumu- By Cumu- 1b. per
welght  lative weight lative cu. ft. geravity % %
Plus 4 ¢ 29.9 ‘29.9 30.0 30.0 essee es e eess 15.2
2" - 4 m 18.9 48.8 20.1 50.1 3950 1.38 54.2 15.1
ilm - 2" 5.6 54 .4 7.3 57.4 40.50 1.38 53.0 15.0 .
l " - l%-" 804 6208 904 6608 41-00 1059 52'8 16-7
3/4" « 17w 6.4 69.2 5.9 72.7 44.00 1.38 49.0 15.1
1/2" - 3/4m 7.7 76 .9 6.9 79.6 45.25 1.38 47.5 16.0
1/4m - 1/2" 9.8 86.7 8.9 88.5 44.25 1.38 48.6 . 15.1
1/8" - 154" 5.3 92.0 4.8 93.3 44.00 1.38 49.0 ( 16.8
No. 48 - 1/8" 5.5 97.5 5.0 98.3 ) 20.5
0" - No. 48 2.5  100.0 1.7  100.0 ) ©91-00 1.57 40.4 1 9509
Mine run 100.0 100.0 53.50 1.38 379 16.9
O"a- 4n 70.1 70.0 50.25 1.38 41.7 16.6
1/8" - 4 n 62.1 63.3 48.75 1.38 43.4 16.2
3/4" - 4 m 39.3 42.7 44.00 1.38 49.0  16.0
0" - 3/4n 30.8 27.3 51.50 1.38 40.2 17.9
o" - 1in 45.6 42.6 52.00 1.38 39 .6 17.6
O " - 1/8" 8.0 6.7 51.00 1.37 40.4 20.0
\ ‘ As mined As recelved
Average size of run-of-mine COAleccsenecccnnnccssnacnosnonoaine 2.94 2.87

Size stability during handling from mine to Ottawa.ceoeeeens.%

0

98

* In this and subsequent tables, all screens 1/8"

No. 48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

and larger are round-hole screens.
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GEORGE McKAY SEAM -- MILFORD MINE

TABLE II. Size Stability

Screen analyses before and after drop-shatter test

Single sizes . Mixed sizes :
Screen 2 - 3 inch 3 - 4 inch 3/4 - 4 inch © - 4 inch :
sizes Before After Before After Before After After Before After After ;
test 2 drops test 2 drops ¢test 2 drops 4 drops test 2 drops 4 drops
% % b % % % % % _ % %
3" - 40" 100.0 58.0 19.3 14.2 12.5 12.8 8.7 7.1
2" - 3n" 100.0 62.0 18.5 28 .8 25.8 18.3 17.1 15.0 13.3
1t - 2" 15.0 5.0 14.2 12.1 12.1 8.0 9.2 8.8
l " oo 1%" 1000 505 21 04 1906 2004 12 00 20:4 1808
3/4" - 1 4.0 3¢5 16.3 14 .6 16.3 9.1 10.4 10.8
1/2" - 3/4" 3.5 3.0 6.7 7+9 11.0 11.3 12.0
. 0" -1/2" 5.5 6.5 7.0 12.5 30.0 25.0 = 29.2
Average size..in. 2.50 2.01 3.50 2.72 2.06 1.79 1.59 1.39 1.32 1.21
Size stability..% 80 78 87 77 95 88

TABLE III. Grindability

Screen size of Hardgrove index

coal tested 0ld New
o" - 4 " 60 62
o" - 3/4" 57 59
o" - 1/8" 64 67
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EORGE MCKAY SEAM -- MILFORD MINE

TABLE IV. Proximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry basic Initial Soften- Fluid Melt- Soften~ Flow

ture Ash Vola- Fixed Sul- Calo- deform ing tem- tempe- ing ing in- inter-
Screen sizes - (as tile carbon phur rific -ation perature rature range terval val

recd) matter value N

% % b % % . Btu/lb.. °F. °F. °F. °F. °F. °F.

Plus 4 " 4.1 15.2 30.6 54.2 0.8 cesss 2600 2820 28504+ 250+ 220 30+
2" - 4n 3.6 15.1 3l.4 53.5 .0.9 ceoen 2500 2600 2700 200 100 100
" - 2" 3.7 15.0 31.5 53.5 0.9 e 2360 2460 2600 240 100 140
17 - 1iw 3.6 1l6.7 30.1 53.2 0.9 “eene -2510 - 2620 2700 190 110 80
3/4" - 1°n 3.4 15.1 30.7 54.2 0.9 ceene 2510 2600 . 2690 180 90 90
1/2" - 3/4" 3.4 16.0 3l1l.1 52.9 1.0 oo s 2510 2600 2680 170 90 . 80
1/4m - 1/2n 3.4 15.1 29.8 556.1 1.0 cecse 2500 2610 2710 210 110 100
1/8" - 1/4n 3.2 16.8 29.7 53.5 1.0 ceeee 2500 2620 2730 230 120 110
No. 48 - 1-8" 3.5 20.5 27.4 52.1 1.3 escee 2360 2450 @ T 2560 200 90 110
0" - No. 48 1.6 22.9 23.5 53.6 1.3 ceeee 2250 2360 2470 220 110 110

Mine run 3.9 16.9 29.3 53.8 0.9 12,180 2470 2750 2850+ 380+ 280 100+

oO"- 4n" 3.6 1l6.6 29.8 53.6 0.9 12,230 2500 2750 2850+ 350+ 250 100+

/8" - 4 n 3.5 16.2 30.0 53.8 0.9 12,330 2500 2800 2850+ 350+ 300 50+

3/an - 4 v 3.4 16.0 29.8 54.2 0.9 12,290 2500 ~ 2750 = 2850+ 350+ 250 100+
o" - 3/4n 3.4 17.9 28.2 53.9 1l.1 12,035 2480 2600 2785 305 120 185
o™ - 1inm 3.9 17.6 28.3 54.1 1.1 12,085 2350 2480 2540 190 130 60
o " - l/g" 2.9 20.0 26.1 53.9 l.2 11,570 2200 2300 2360 160 100 60

TABLE V. Ultimate Analyses (Dry Basis)

Screen sizes Carbon Hydrogen Sulphur Nitrogen Oxygen  Ash

1/8" - 4 " 4 70.5 4.9 0.9 1.9 5.6 = 16.2
o" -1/8" ¢ 67 o4 4.5 1.2 1.6 5.3 20.0

008




GEORGE MCKAY SEAM -- MILFORD MINE o

TABLE VI. Sulphur Forms and Fusain

Toteal Sulphate Pyritic Organic Fusain

Screen sulphur sulphur sulphur sulphur % or g

sizes % of % of % of % of % of % ot % of pure -
coal coal sulphur coal sulphur coal sulphur coal
Mine run 0.87 0.01 l.3 0.40 45.1 - 0.46 52.8 cs e
oO"-~- 4n" 0.91 Trace Trace 0.48 52.7 0.43 47 .3 4.69
1/8" - 4 n 0.83 Trace Trace 0.40 48.2 0.43 51.8 4.50
3/4" - 4 v 0.83 Trace Trace 0.39 47.0. 0.44 53.0 3.78
0" - 3/4n 1.06 0.02 1.9 0.61 57.6 0.43 40.5 6 .37
o" - 1" 1.03 0.01 1.0  0.56 54.4 0.46 44 .6 5.72
o" - 1/8" 1.16 0.04 3.5 0.71 61.2 0.41 35.3 10.23

TABLE VII. Chemical Analyses of Ash #

Screen sizes Si0g Alg03 Fes03 Ca0 MgO0 Nag0 Kg0 Ti0g Pg0Os SOz Total

1/8" - 4 " 55 <4 27 .8 5.6 2.2 1.3 1l.4 3.2 0.8 0.1 2.3 100.1
oO" -1/8" 51 .6 25.6 7.2 7.1 1.4 l.2 2.1 0.6 0.1 32 100.1
# Analysis made in chemical laboratory, Division of Metallic Minerals, under the direction

of J+A. Fournier, Chief Chemist. , : 5
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GEORGE McKAY SEAM -- MILFORD MINE

TABLE VIII. Float and Sink Data on 11" Slack - Ash and Sulphur

Specific Cumulative +.10 specific gravity
gravity Weight Ash Sul. Floats Sinks distribution )
Sinks Floats phur Weight Ash Sulphur Weight Ash Sulphur Gravity Calculated
R B % _ % % % % % % % ordinate
, : , 1.35 83.2
1.30 5.5 3.8 0.6 5.5 3.8 0.6 100.0 -16.3 1.1 1.40 . 83.8
1.30 1.40 64.4 10.2 0.8 69.9 9.7 0.7 94.5 17.1 l.2 1.45 31.0
1.40 1.50 15-2 21.1 1.3 85.1 11.7 0.8 30.1 31.7 2.1 1.55 13.8
1.50 1.60 4.9 27.6 2.5 90.0 1l2.6 0.9 14.9 42.6 2.9 1.65 6.0
1.60 10.0 49.8 3.0 100.0 16.3 1.1 10.0" 49.8.. 3.0 . Le75 2.9
Curve No. 4 2 2 1,2,4 1 1 3 .. B ) 5 5

TABLE IX. Chemical Analysis And Fusibility of Ash on -
Float and Sink Portions of 1i" Slack (Dry Basis)

Specific Vola- Initial Soft- Fluid Melt- Soften- _Flow
gravity Ash tile Fixed Coking Sul~- deform- ening tempe- 1ing 1ing in- inter-
Sinks Floats matter carbon properties phur ation point rature range terval val
% % % % OF- OF- OF- OF' OF- OF-
1.30 3.9 33.1 63.0 - Poor to fair 0.7 2350 2450 2500 150 - 100 ... 50
1.30 1.40 10.6 31.6 57.8 Poor 0.8 2630 2720 2750 120 90 30
1.40 1.50 21.6 22.5 52.9 Agglomerating 1.3 2570 2670 2700 130 100 30
to poor
1.50 1.60 28.1 25.3 46.6 Agglomgrating 2.6 2150 2250 - 2360 210 100 110
1.60 50.6 19.9 29.5 Non- 3.1 2150 2250 2350 200 100 100
~agglomerating .
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Fige. 13 = W&shability Curves for George McKay Seam--Milford Mine

Curve 1 - Cumulative coal-ash or sulphur percentage (float).
Curve 2 - Actual ash or sulphur percentage.

Curve 3 - Cumulative slate=-ash or sulphur percentage (sink)
Curve 4 - Specific gravity.

Curve 5 = +,10 specific gravity distributiom.




GEORGE McKAY SEAM -- MILFORD MINE

TABLE X. Chemical Analyses, Fusain and Sulphur Forms of Raw Coal, Clean Coal and Refuse

: Raw . Clean coal Refuse
- coal Floats 1.60 Sinks 1.60
VveigrltclQoooocooo.ooooocaocccootooO% 10000 8405 1507
Proximate analysis (dry basis)-- ' ;
Ash..oocltoaooo.o.ocoooca.co.co.o‘% 1706 1500 4801 N
Volatile mattersecescccscoceseeas 28.3 3l.4 20.0
Fixed carbonoo'.ooooooo-onoo.cono% 54.1 5506 5109
SULPhUT s ceececascrssccccncccscssesdh 1.1 0.8 2.4
Calorific valueeescseesBeteus/1be 12,085 12,765 cene
Fusion point of @shecesecesc.e.’F. 2480 2500 2280
Melting range of asheecececccesess’F. 190 140 100
Coking propertie€sc-cececcececcecces - Poor Poor Non-agglomerating
Fusain in pure coalesececececcccascsd "5.72 2.75 18.00
Sulphur forms--as percentage of total sulphur: ~
Sulphate sulphuUTrececcecccccccsesscdh 1.0 0.6 2.2
Pyritic SUlphUr'esccccceccccocssss 54.4 3849 86 .8
Organic SULPHUr:ccceccoccecvsceesh 44.6 60.5 11.0

TABLE XI- Screen and Chemical Analyses of Sizes Prepared From
14" Slack, and Analyses of the Clean Coal and Refuse of These
Sizes After Washing at a Selected Gravity of 1.60

Screen Weight Cumulative Ash Sul- F.P.A. Floats Sinks
sizes weight phur Weight Ash Sul. F.P.A. Weight Ash Sul. F«P.Ae. :
% % % % _C°F. % % __ % _°F-. % % _% _°F. .
3/4" - 14" 32.5 32.5 15.7 0.9 2610 93.6 13.8 0.8 2780 6.4 ©60.2 1.5 2430 ‘
1/8" - 3/4" 50.0 82.5 16.0 1.0 2610 89.2 13.0 0.9 2700 10.8 50.4 2.9 2350 :
0" -1/8" 17.5 100.0 20.0 1l.2 2300 70.1 12.3 0.9 2460 29.9 37.7 2.2 2330 ‘
- i
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84.
GEORGE McKAY SEAM -- MILFORD MINE .
TABLE XIi; Physical Properties Of By-product Cokes
As Indicated By The 'Swelling Index' Test
13 inch slack
As received After washing

Volatile matter at 600°C. (dry)...% 22.2 24.2
Swelling IndeX...oeeeeeeeeonoesnnns -180 -227
Section--Coke classification chart XIII XIIT
Specific volatile index. cerenae - 159.2 155.9

- . Border of C & D Border of C & D
Section--Coal classification chart( subbituminous subbi tuminous

Ash per cent in coal (dry basis) % 17.6. 13.0
Physical properties of coke:
Size on wharf , 4 on 3 in......... ceee ceee
(Breeze: % -1/2 1in. ceee ceas
Shatter test. ,Index: on 2:1in. ceee ceen
. (Breeze: % -1/2 in. . e
Abrasion test ,Index: % on 1% in. e e
(Dust: % -1/16 in.. = - .... cee
Density ,App. specific gravity.. e .
(Pounds per cubic foot... ceen cens
Transverse shrinkage............. Good ‘
Appearance of natural surface.... Steel grey, granular
Shape..evieess. et eeecree e .. Irregular
Strength............ cesecscnasaan Very fragile
Cross fracture........ Ceeccenaans : Large amount '
Longitudinal fracture............ Large amount
Cell structure......cec.e. cieeeee Very little or none
SpONEE . s vt erecaaann et oo Granular ends
Pebbly seam....... cheeana ceiesene Very pebbly
Remarks....vceeeeeianes cresee «eees. This coal 1is Washing does
practically not improve
non-coking. the coking

properties.

Caking Properties

Caking 1ndek by
Gray's method

Run-of-mine sample...... Ceeiecsanas . '12




TiIORBURN DISTRICT
SIX-FOOT SEAM
ACADIA NO. 3 AND NO. 8 MINES, ACADIA COAL COMPANY LIMITED
THORBURN, NOVA SCOTIA

- .- - - o ------- -
TABLE I. Screen Analyses, Bulk Density and Apparent Specific Gravity

Screen analyses Bulk Apparent
As received As mined densi ty
Screen sizes * % % % % -— specific Void’ Ash
By Cumu- By Cumu- 1b. per
weight lative weight lative  cu. ft. gravity % %
Plus 4 15.3 15.3 30.1 30.1 voecee . seea veon 19.2
2" - 4" 2l1.8 37.1 18.7 48.8 42.00 1.37 50.9 18.9
1zn - 2 n 8.5 45.6 6.5 55.3 42.50 1.37 50.3 20.0
1" - 1in 12.6 58.2 9.8 65.1 43.25 l.41 50.9 19.6
3/4" - 1°n e B.3 66.5 6.9 72.0 - 43.75 1.39 - . 49.6 18.1
1/2" - 3/4n 9.6 76.1 8.6 80.6 44.00 1.38 48.9 18.1
1/4" - 1/2" - 10.4 86.5 7.9 88.5 44.00 1.38 48.9 17.1
- 1/8" -,154" 5.9 92.4 5.0 93.5 ) - 44.00 - 1.37 - 48.6 ( %g.g
No. 48 - 1/8" 5.4 97.8 4.7 98.2 ' .
0" - No. 48 2.2 . 100.0 1.8  100.0 ) 48-00 L.36 43-5 [ 23,7
Mine run 100.0 100.0 55.00 1l.38 38.5 18.6
0" 4m 84.7 69.9 51.00 = 137 40.4 19.3
1/8" - 4 o ‘ 77.1 63.4  48.25 1.38 44.0 18.8
3/4" - 4 51.2 41.9 - 43.75 1.38" 49.2 19.2¢
0" - 3/4n 33.5 28.0 50.25 1.37 41.2 © 20.8
RO RURPE L - 34.4 - 44.7 7 ' 52.50 = 1.38 “'5931“ 19.7
0" - 1/8 7.6 6.5 48.00 - .. - 1.36 43.5  22.4
. ' S » ' , .~ As mined ~As received -
Average size of run-of-mine C08lececrcninocienreatossnsnnaeine  3.06 - - 2.22
- Size stability during handling from mine to OttawBeeaceaseseed ' 73

* In this and subsequent tables, all screens 1/8" and larger are round-hole screens.
No. 48 is Tyler 48-mesh with nominal aperture of 0.295 mm.
g Ash percentage calculated from those of individual screen sizes.




SIX-FOOT SEAM -- ACADIA NO. 3 AND NO. 8 MINES

~TABLE II- Size Stability

Screen analyses before and after drop-shatter test

Single 51zes S i Mixed sizes
'Screen -2 =33inch 3 -4 inch " 3/4 - 4 inch o 0 - 4 inch
sizes : Before After Before After _Before After After. Before Arfter - After
: " test 2 drops test 2 drops test 2 drops 4 drops ~test 2 drops 4 drops
% % % b b 4 b P % .
3 "- 4nm 100.0 48 .0 15.8 12.9 - 12.5 - Q46 6.7 3.8
2" - 3" 100.0 65.0 19.0 26.8 22.1 18.3 l6.2 17.1 17«5
1z - a2 12.0 9.0 16.6 13.8 12.9 10.0 8.7 8.7
1< 13" 8.0 9.5 24.6  23.3 21 .7 14.9 17.1 16.3
3/4m - 1" " 4.5 4.0 6.2 " 15.0 15.0 9.8 11.3 10.4
1/2" - 3/4" 4.0 4.0 : 6.2 8.3 11.3 11.3 12.1
o" -1/2" 6.5 : 6.5 6.7  11.3 28.2 27.8 31l.2
Average size..in. 2.50 2.02 - 3.50 2.51 1.96 1.73 1.60 1.33 1.27 1.17
Size stability..% 81 ' 78 - 88 - 82 96 88

TABLE III. Grindability

Screen size of -Hardgrove index

coal tested - 01d | New

S O".- 4 " 57 . 60
" .~ .3/4" 55 57
o - 1/8" .64 67 -

* 98




SIX-FOOT SEAM -- ACADIA NO. 3 AND NO. 8 MINES
TABLE IV. Proximate Analyses, Calorific Value and Fusibility Of Ash
Mois- Dry Basis Initial Soften~ Fluid Melt- Soften- Flow
ture Ash Vola- Fixed Sul~- Calo- deform- ing tem- tempe- ing ing in- inter-
Screen sizes (as tile carbon phur rific ation perature rature range terval val :
recd) matter value o
% % % % % _ Btu/lb.  °F. °F, °F. °F. °p, °F.
Plus 4 " 3.2 19.2 '28.6 '52.2 1.2 eseee 2660 - 2770 2800 140 110 30
2"~ 40" 2.7 18.9 29.2 51.9 0.8 cece s 2720 2800 2840 120 80 40
3" - 2" 2.6 20.0 29.2 50.8 0.6 ccess 2500 2600 2680 180 100 80
1" - l%" 2.5 19.6 29.1 51.3 0.6 cveen - 2720 2820 2850 130 100 30
5/4" -1 . 2.3 18.1 29.1 52.8 0.7 eeees . 2780 2830 2850+ 70+ . 50 20+
-1/2" - 5/4" 2.7 18.1 29.4 52.5 0.7 evose - 2760 2800 2850+ 90+ 40 50+
1/4" - 1/2" 2.6 17.1 29.3 53.6 0.7 ceeee 2720 2790 2850 130 70 60
1/8" - 1/4" 2.4 18.6  28.4 53.0 0.9 cecas 2650 2750 2800 150 100 50
No. 48 - 1/8" 2.2 22.9 26.7 50.4 0.9 cecen 2500 2650 2770 270 150 120
O " - No. 48 1.0 22.7 21.0 56e3 1e2 esess 2340 2420 2470 130 - 80 50
Mine run - 3.1 18.6 28.6 52.8 0.7 11,915 2720 2780 2820 . 100 60 40
O" - 40" 2.7 19.3 29.0 51.7 0.7 11,850 2450 2640 2720 . 270 190 80
/8" - 4 n 2.9 18.8 28.8 52.4 0.7 11,865 2700 2750 2810 110 50 60
3/4" - 4 " 2.8 19.2 28.7 52.1 0.8 11,765 . 2450 2500 2560 110 - 50 60
o" - 3/4an 2.7 20.8 27.5 51.7 0.8 11,525 2560 2640 - 2740 180 80 100
oO" - 11" 2.8 19.7 28.2 52.1 0.7 11,735 2600 2720 2760 160 120 40
oO" - 1/8" 2.3 22.4 24.7 52.9 1.0 11,200 2320 2400 2460 140 80 60
. TABLE V. Ultimate Analyses (Dry. Basis) -
Screen sizes == Carbon Hydrogen  Sulphur - Nitrogen Oxygen Ash
1/8" - 4" 67.8 4.7 0.7 . 1.8 6.2 18.8 :
o" - 1/8" 65.3 4.7 1.0 1.5 5.1 22.4 o
. ~3




SIX-FOOT SEAM -- ACADIA NO- 3 AND NO. 8 MINES

"TABLE VI. Sulphur Forms and Fusain

o Tgtal - Sulphate ~ Pyritic = Organic Fusain
Screen sulphur sulphur sulphur ‘ - sulphur "% of
sizes - % of % of % of % of % of 9% of % of pure
coal coal sulphur coal sulphur coal swlphur coal
. Mine run 0.70 Trace  Trace 0.25  35.7  0.45 64.3 veoo
o"- 4n 0.65 Trace Trace 0.23 35.4 0.42  64.6 4.52
1/8" - 4 ¢ 0.71 Trace Trace 0.26 36 46 0.45 63.4 4.38
3/4" - 4 " 0.77 Trace Trace 0.27 3561 0.50 64.9 . 3.64
on - 3/4n 0.82 Trace Trace 0.40 48.8 0.42 51.2 6.22
0" - 1 0.69 Trace Trace 0.26 37.7 0.43 62.3 ~  5.41
0"_

1/8" . 1.01 ~0.02 2.0 0.50 49.5 0.49 48.5 11:26

- TABLE VII. Chemical Analyses of Ash #

Screen sizes SiOp AlgOz Fepg03 Ca0 MgO0 Nag0 Kg0 TiOg Pg0s5 MnO SOz Total

1/8" - 4 "¢ 59.1 27.5 4.2 2.4 0.7 0.9 2.1 1.0 0.1 0.2 1.8 100.0
0" -1/8"% 49.1 27.1 6.0 7.1 0.6 0.8 2.3 0.6 0.1 063 5.3  99.3

# Analysis made in chemical laboratory, Division of Metallic Minerals, under the di-

rection of J~A. Fournier, Chief Chemist.

‘88
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Curve 4 - Specific gravity. ‘

Curve § « *.,10 specific gravity distribution,




SIX-FOOT SEAM -- ACADIA NO. 3 AND NO. 8 MINES

TABLE VIII. Float and Sink Data on 1&" Slack - Ash and Sulphur

Specific - o Cumulative ' +.10 specific gravity
gravity Weight Ash Sul- - Floats : Sinks . distribution
Sinks Floats phur We%ght‘ Ash Sulphur Wei;ht Ash Sulphur Gravity  Calculated
% % % 0 b b % R S ordinate-
) 1055 . 8502
- 1.30 4.5 5.9 0.7 4.5 5.9 0.7 100.0 18.5 0.7 1.40 : 88.1
1.30 1.40 52.6 1ll.1 0.6 ©57.1 10.8 0.6 95.5 19.0 0.7 - 1.45 " 65.8
1.40 1.50 30.5 20.7 0.6 87.6 14.2 0.6 42.9  28.7 0.7 1.55 14.3
1.50 1.60 3.5 29.4 1.3 91.1 14.8 0.6  1l2.4 48.4 1.1 1.65 3.2
1.60 8.9 55.9 1.0 100.0 18.5 0.7 8.9 55.9 1.0 1.75 1.6
Curve No. 4 - 2 2 1,2,4 1 1 3 3 3 5 5
TABLE IX. Chemical Analysis and Fusibility of Ash On
Float and Sink Portions of 11" Slack (Dry Basis) 7
Specific - Vola- - Initial Soft- Fluid Melt- Soften- TFlow
gravity Ash tile Fixed - Coking Sul- deform- ening tempe- 1ing ing in- inter-
Sinks Floats - ‘matter carbon properties  phur ation point rature range terval val
o : % __ % % _ % °F. °F. °F. °F. °F. °F.
71.30 6.0 32.5 61.5 Poor 0.7 2320 2390 2410 90 . .70 20
1.30 1.40 1ll.4 32.1 ~ 56.5 " Poor 0.7 25650 2640 2680 130 ‘90 40
1.40 1.50 21.2 28.5 ' 50.3 Poor 0.6 2750 2850+ 2850+ 100+ + +
1.50 1.60 29.9 25.9 -44.2  Agglomerating - 1.4 2300 2420 2560 260 120 140
1.60 . ...56.8 17.8 . 25.4 = Non- 1.0 2550 2710. 2850+ 300+ 160 140+
‘ agelomerating x : ) ‘

@
o]
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SIX-FOOT SEAM -- ACADIA NO. 3 AND NO. 8 MINES
TABLE X. Chemical Analyses, Fusain and Sulphur Forms of Raw Coal, Clean Coal and Refuse

o Raw .. . . Clean coal . .. ~ Refuse
| coal Floats 1.60 Sinks 1.60
i AWeiglt‘oo0'00“..0...00..000.-....'...% 'loo.or" 91.6 - K 8 4
Proximate analysis (dry basis)-- ‘ - : = Co . '
Ashnoocoaon.oct.c....oocooooonooo% 19.7 ’ . 1509 ’ . 62.5
VOl&tlle m&ttero-.......-........% 28.2 ' 30.8 17.0
Fixed carbon.-o-o---oo-.o--oooooo% L. 5201 . . _53'3‘ . . ) 20.5
isulphuroonogcocoo.-oo-.o.oooo-ono% 00'7 ’ 0.6 - 0.8’
Calorific valuEeecsceeeseBetoue /1b. 11,735 12,360 o
Fusion point of ash.cececeec.ess®Fe 2720 - 2850+ ' 2680 -
Melting range of ashececesceess Fa 160 .. ... . % . .170
Coking propertiesseeccecececcecaces “Poor - Poor : Non-agglomerating
Fusain in pure coal...c..ceveeeeceeb = 5.41 2.54 o 17.46
Sulphur forms--as percentage of total sulphur: “ '
Sulphate SUlphUI‘-....-...........% Trace Trace 208
Pyritic sulphur..... T ---.-% 37.7 30.0 71.9

Orga_rlic Sulphuro---ooo.oncooooo- 6203 70-0 25‘3

TABLE XI. Screen and Chemical Analyses of Sizes Prepared From
11" Slack and Analyses of the Clean Coal and Refuse of These
Sizes After Washing at a Selected Gravity of 1.60

Sereen Weight Cumulative Ash Sul- F.P. A. FTloats . : Sinks

sizes weight phur Weight Ash bul F. P-A~ Weight Ash Sul. Fe. P-A~

- % g glg cp g T4 g T 4 4 % _°F.
3/4" - 11" 38.4 38.4  19.0 0.7 2820 " 92.1 17.3. 0.6 . 2830 - 7,9 -52.6 0.5 2480
1/8" - 3/4" 47.6 86.0 18.1 0.7 . 2780 .. 90.6 14.5 0.7 2850+ 9.4 68.3 0.6 2850+
O" - 1/8" 14.0. . 100.0 22.4 1.0 2400 . 76.3 .12.2. 0.8 2680 23.7 55.9 1.8 2550

©
(@
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SIX-FOOT SEAM -- ACADIA NO. 3 AND NO. 8 MINES

TABLE XII. Physical Properties Of By-Product Cokes
As Indicated By The 'Swelling Index' Test

14 inch slack
As received After washing

Volatile matter at 600°C. (dry)...% 23.0 24,1
Swelling e P R cee -344 -166
Section--Coke classification: chart XIIT XII1
Specific volatile indeX...veeveeens 158.0. . 157.6

Border of C & D Border of C & D
subbituminous subbituminous

Section--Coal classification chart. to to
‘ parabituminous parabituminous
Ash per cent in coal (dry basis)..% 19.7 - 15.9
Physical properties of coke: _
Size on wharf ,4on 3 in......... cenn e
(Breeze: % -1/2 1in. ceen ce e
Shatter test. ,Index: on 2 in. cenn e
(Breeze:d% -1/2 in. oo e
Abrasion test ,Index: % on 1% in. = .... ceee
(Dust: % -1/16 in.. ceen ceen
Density ,App. specific gravity... e ceen
(Pounds per cubic foot... e e
Transverse shrinkage..... eeee v Good
Appearance of natural surface.... Steel grey, granular
ShaPE e eeeeeresssrssinscessonsnes . Irregular
Strength...... S Very fragile
Cross fracture....vveeeeeeeecncen Large amount
Longitudinal fracture...cceeceeee Large amount
Cell structure....ccceeeeescccccese Very little or none
OPONEE .t et eesnsssssssssossossenss Granular ends
Pebbly seam...................... : Very pebbly
REMArKS.ceieseoesersnasscnnonanons .. This coal is Washing does
practically - not improve
non-coking. the coking
. properties.

Ceking Properties

Caking index by
Gray's method

Run-of-mine sample........ ceeesnsans 12
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Chapter IV

SUMMARY AND DISCUSSION OF RESULTS

Although the ten coal seams studied in the Pictou
County coalfield occur in two different coal measures, they may
be compared on the basis of thelr physical and chemical charac-
teristics; because, in the first place, they are of the same
age and, secondly, there 1is sufficient evidence to indicate
that the two districts are related geologically

Physical Properties

Size Distribution

The size distributions of the run-of-mine samples are
shown in Table I under the respective seam designations. Figure
15 represents graphically, on a cumulative basis, - the screen
analyses of the coals 'as mined'. The average particle size of
the coals 'as received', calculated from the screen analyses in
accordance with the method referred to in the Appendix and as
shown below, -indicates the difference in size between the pro-
ducts of the various seams in the three districts.

Generally speaking, the greater the average size of
run-of-mine coal the smaller is the proportion of fine sizes
produced and the greater is the quantity of large lump. This
is also clearly shown in the following table.

Average +4% in. 1% in. -1/8 in.” Dust

District Seam particle Jlump slack fines -48 mesh
: size ‘
inches % % % %
Westville. Second...... 3.83 47.3 32,0 6.8 2.0
Stellarton Fleming..... 3.21 35.8 46.3 7.3 1.6
Westville. Main........ 2.94  31.6 44,0 10.9 3.2
Thorburn.. George McKay 2.87 29.9 45.6 8.0 2.5
Stellarton Foord....... 2.85 29.7 46.0 10.4 3.1
Stellarton Cage........ - 2.82 26.4 50.2 7.0 1.9
Thorburn.. Six-Foot.... 2.22 . 15.3  34.4 7.6 2.2
Stellarton Third....... 2.03 18.7 67.8 13.5 3.7
Stellarton Four-Foot... 1.96 17.0 63.4 14.5 3,2
Stellarton McGregor.... 1.73 14.7 72.4 18.1 4.4

As judged by the quantity of 11 inch slack present in
the run-of-mine coal, in only three cases can the coals be con-
sidered to be very friable in comparison to the others, namely:
the McGregor seam, Third seam and Four-Foot seam coals, all in
the Stellarton district.

II 4
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The quantity of fines, that is material passing a 1/8
inch screen, and of dust, that is material passing a 48 mesh

screen, varies considerably from seam to seam,

and the varis-

tion is only roughly proportional to the average particle size
of the coal as mined.

Density

The apparent specific gravity, bulk density and 'void!
for each of the various sizes passing the 4-inch screen from the
ten coal seams are shown in Table I under the respective seam

designations.

The following table gives the minimum and maximum
values obtained for these characteristics.

Apparent Bulk Void Ash
Seam specific density

gravity 1b. /cu.ft. % %
Main......... 1.32-1.35 41.50-44.00 46.7-50.3 10.7-15.0
Second..... 1.40-1.45 45.00-46.00 48.0-49.7 19.1-21.5
Foord...... 1.33-1.40 43,08-44 .25 47.0-50.5 14.6-17.2
Cage.vearosnns 1.31-1.38 42.50-42.75 48.1-50.4 12.1-14.5
Third....... 1.29-1.35 41.00-42.00 47.9-50.5 11.9-15.9
Four-Foot.... 1.32-1.37 41.75-43.50 48.8-49.9 12.2-18.5
Fleming...... 1.24-1.40 43.,75-44 .50 43.6-50.0 12.9-16.6
McGregor..... 1.29-1.38 42.50-44.00 46.6-49.0 14.4-21.2
George McKay. 1.37-1.39 39.50-45.25 47.5-54.2 15.0-16.8
Six-Foot..... 1.37-1.41 42,00-44.00 48.6-50.9 17.1-20.0

The above results indicate some variation in density
characteristics for the various sizes of the same coal and sub-
stantial variation in the corresponding sizes of the different
coals. Broadly speaking for coal in general, it may be said
that the apparent specific gravity increases mainly with an in-
crease in ash, whereas the bulk density is influenced not only
by the ash content but also by the size and shape of the parti-
cles. However, when the ash is fairly high, as in the case of
the coal from the Pictou coalfield, the high-ash coals show de-
finitely not only higher apparent gravity but also higher bulk
density. ,

'Void!, which is the volume of free space between the
particles of coal, depends upon the apparent gravity of the coal
as well as on the bulk density, thus implying the influence of
size, shape, total moisture and ash. It should be noted that
the smaller individual sizes usually show a lower void than the
larger lump sizes. Where there is a mixture of large and small
coal the percentage of void is lower than for the corresponding
sizes. Except in the case of the very fine coal, the smaller
mixed sizes, as in the case of the single sizes, show a lower
void than the larger sizes.

!
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Size Stability (by Drop-shatter Tests)

. The size degradation, after a standardized amount of
handling, of the various sizes and size mixtures of the ten
coals 1s shown in Table II under the respective seam designa-
tions. Shatter tests on the 2 to 3 inch and the 3 to 4 inch

. 8ilzes were made in order to obtain a comparison of the relative
size stability of the coals. The following table summarizes
these data. - ‘

olze Stability Per Cent

District Seam (After 2 Drops)
2 - 3 inch 3 -« 4 inch

coal coal

Westville. Maln........ 82 75
Second......: 87 80

Stellarton Foord....... 84 77
| Cage.veeesnn 84 . 78
Third....... T2 67

Four-Foot... . 82 75

Fleming..... . 80 72

o McGregor.... . . 81 73
Thorburn.. George McKay 80 78
Six-Foot.... 81 72

The above values indicate that, based on the calcula-
ted average particle size of the coal before and after the stan-
dard shatter test for either of the sizes tested, the Third seam,
Stellarton, coal is the least stable, and the Second seam, West-
ville, coal is the most stable. It should be noted that the 2
to 3 inch size of the other coals is fairly uniform insofar as
its stability to handling is concerned. The stabilities of
mixed sizes, after 4 drops, are shown below.

Size Stability Per Cent

" District Seam (After 4 drops)

3/4 -4 in., O - 4 inch
coal o coal

Westville. Main.eeeoeeos 75 91

Second...... 85 90

Stellarton Foord....... 81 83

' Cageeeeveees 84 86

Third....... 73 88

Four-Foot... 83 88

Fleming..... 75 85

' McGregor.... 80 86

Thorburn. . George McKay 77 88

, Six-Foot.... 82 88

] | | :
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As is to be expected, the Third seam coal, when the
lump sizes without the fines (that is, the 3/4% - 4 inch coal)

are tested, exhibits the lowest size stability. In addition,

it may be noted that four drops of the mixed 3/4 - 4 inch lumps
of this coal do not affect the size stability of the mixture to
any greater degree than two drops of the individual 2 to 3 inch
size. This result indicates the cushioning effect of the small
lump sizes. The results of the shatter tests on the 0 to ¥ inch
mixtures show to even a greater extent the cushioning effect of
the small lumps and fines. The size stabilities of the various
0 to 4 inch coal mixtures tend to be uniformly high.

Grindability

The Hardgrove indices of grindability for three size
mixtures of the Pictou county coals are shown in Table III under
the respective seam designations. The table below, giving the
Hardgrove indices (new) of the O to 3/4 inch slack, shows that
there 1s a substantial variation in the grindability characte-
ristics of the different seams. The higher figures represent
greater amenability to grinding, and it will be noted that those
coals with the lowest moisture content are generally the most
easily pulverized. The influence of moisture on the ease of
grinding is praticularly noticeable in the case of the George
McKay seam coal, where the Hardgrove index has dropped to 59.
There is a tendency for the low-ash coals to bhe tne most readily
ground. This tendency is more marked in the different sizes of
the same coal than it is in the different coals. Only the coals
from the Main, Second, Foord and Four-Foot seams may be conside-
red as fuels which can be ground with relative ease. The other
coals, either by reason of thelr high moisture and/or ash con-
tents or due to the inherent structure of the coal, cannot be
considered as very amenable to grinding, as judged by the Hard-
grove test.

Hardgrove Mois- “Ash

District Seam - Grindability Index ture
0 - 3/4 inch slack % %
Westville... Main...... .. 82 2.2 16.1
Second...eve 77 1.4 20.5
Stellarton.. Foord....... 78 1.5 15.3
Cage.cossees 61 2.4 13.6
Third...... . 68 1.6 12.4
Four-Foot... 81 1.3 13.2
Fleming..... 13 1.6 13.8
McGregor.... 68 1.7 14.6
Thorburn.... George McKay 59 3.4 17.9
Six-Foot.... 57 2.7 20.8

—
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Chemical Properties

Proximate Analyses

The proximate analyses of the various screened sizes
and composites of the screen sizes for the Pictou County coals
are shown in Table IV under the respective seam designations.
As the values obtained for the run-of-mine composites may be
considered to be representative, these results are used for
comparative purposes as shown below. ‘ ‘

It should be noted that the ash contents are fairly
high, ranging from 12.6% for the Main seam coal to 20.9% for
the Second seam coal, both being Westville coals. It should
_also be noted that on the average the Stellarton district cpals
are lower in ash than are the coals from the other two districts.

Proximate énalzseé-

District - Seam Moisture Dry basls
as Volatile Fixed Ash

recelved matter carbon
Westville. Main............% 1.1 27.1 60.3 '12.6
' Second..........% 1.6 23.9 55.2 20.9
Stellarton Foord...........% 1.5 27.9 56.2 15.9
(07:- -S4 2.4 29.9 57.0 13.1
Third...........% 1.9 28.3 58.7 13.0
Four-Foot.......% 1.4 29.4 55.5 15.1
Fleming.........% 1.7 27.6 58.0 14.4
. McGregor........% 1.9 27.6 55.7 16.7
Thorburn.. George McKay....% 3.9 29.3 53.8 16.9
Six-Foot........% 3.1 28.6 52.8 18.6

Generally speaking, the larger the coal the higher 1is
the ash content, but it should be noted that in most cases there
is not a very great variation in ash content from size to size.
The table below, which shows the ash contents of a composite of
lumps and of a composite of fines, indicates the uniformity in
ash content of the various sizes for each coal and also shows
that in only three cases do the fines contain more ash than the
lump sizes.
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Ash (Dry Basis)

District ] Seam - 3/4 - 4 inch 0 - 1/8 inch
coal coal
Westville. Main.....eoee...%® 12.6 18.0
Second....cov...% 21.5 " 19.8
Stellarton Foord...........% 16.8 13.4
(07:Y- 23N 4 14.5 13.7
Third...eeeeo...? 13.9 12.2
Four-Foot.......% 16.8 12.4
Fleming.........% 16.4 .. 14,0
McGregor........% 16.9 14,4
Thorburn.. George McKay....% 16.0 20.0
SiX-FOOt...v....% 19.2 22,4

The moisture contens of the Westville and Stellarton
districts coals are uniformly low, ranging from 1.1 to 2.4 per
cent for the run-of-mine size, whereas the coals from the Thor-
burn district exhibit comparatively higher moisture contents.

On the dry, ash-free basis, the proximate analyses of
the 0 to ¥ inch coals from the ten seams are as follows:-

District Seam Volatile matter Fixed carbon
Westville. MaiN......eee...® 31.0 69.0
Second...eeeen..® 30.2 69.8
Stellarton Foord...........% 33,2 66.8
CaBeteerereass 34,4 65.6
Third....cco....® 32.5 67.5
Four-Foot.......% 34.6 65.4
Fleming.........% 32.2 - 67.8
McGregor........% 33.1 | 66.9
Thorburn. . George McKay....% 35.3 64,7
Six-Foot........% 35.1 64.9

The change in the volatile matter contents of the
coals from district to district is noteworthy, there being an
increase from west to east. In this connection, it should be
noted that the Thorburn district coals, which have the highest
volatile matter, are the youngest. These coals do not occur in
elther the Stellarton or Westville districts, the measures in
which they occur having been eroded. The difference between
the volatile matter contents of the Westville and Stellarton
coals indicates that none of the seams in the one district are
repeated in the other, as has been suggested from a geological
study of the districts.
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Calorific Value

The calorific values of the various composites of
screened sizes are shown in Table IV referred to above. Cal-
culated to the dry, ash-free basis, these values are as follows.

Calorific Value--B.t.u./lb. (Dry, ash-free Basls)
Seam 0-4 1/86-% 3/4-4 0-3/4 0 - 15 0-1/0 Average
' inch inch inch inch inch inch

Westville .

~ Mein........ 15,145 15,125 15,150 15,190 14,990 15, 010 15, 100
Second...... 15,000 14, 995 15, 005 14, 815 1%, 900 14, 930 1%, 940

Stellarton '

Foord....... 15,400 15, 350 15,275 15,265 15,290 15, 380 15, 325
Cage........ 14,790 14,850 14, 740 14, 825 14,680 14,645 14, 755
" Third....... 15,105 15, 075 15,060 15, 055 15, 000 15, 010 15, 050
Four-Foot.. . 15, 105 15, 200 15,120 15,185 15,100 15, 060 15, 130
Fleming..... 15,110 15,160 15,120 15,135 15,195 15, 025 15, 125
McGregor.... 14, 975 15, 005 15, 005 14, 925 14, 935 14, 975 14, 970
Thorburn
George McKay 14, 665 14, 715 14,630 14, 660 14,665 14, 460 14, 630
Six-Foot.... 14 685 14, 610 14,560 14, 550 14, 615 14, 430 14, 575

The average values for the ten coals indicate that the
Thorburn district coals are lower in calorific value than the
coals from the other two districts. It should also be noted
that the Foord seam coal in the Stellarton district exhibits the
highest heating value on the dry, ash-free basis, whereas the
Cage seam coal shows the lowest heating value.

The average calorific values for the run-of-mine com-
posites of the above coals are as follows:

Calorific Value

District Seam (B.t.u./1b.) Mois- Ash,
As Dry Dry, ture dry
received basis ash-free basis

basis
Westville. Main........ 13010 13 155 15,050 1.1 - 12.6
. Second...... 11,610 11,800 14,920 1.6 20.9
Stellarton Foord....... 12,755 12,950 15,400 1.5 15.9
cage..ooe... 12,500 12,810 14,740 2.4 13.1
Third....... 12,870 13,120 15,080 1.9 13.0
Four-Foot... 12,605 12,785 15,050 1.4 15.1
Fleming..... 12,745 12,965 15,140 1.7 14.4
McGregor.... 12,270 12,510 14,980 1.9 16.7
Thorburn.. George McKay 11,705 12,180 14,650 3.9 -16.9
Six-Foot.... 11,545 11,915 14,640 3.1 18.6

IIII |
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The above data confirm the observation made above,
that the Thorburn district coals are lower in heat value than
the coals from the other districts. This difference must be
constitutional, as 1t cannot be accounted for by a difference

in either the quantity or quality of the mineral matter asso-
clated with the coal. ; .

Ultimate Analyses

The ultimate analyses, that is the carbon, hydrogen,
sulphur, nitrogen and oxygen contents of the coals from the
Pictou coalfield, are shown in Table V under the respective
seam deslgnatlions. In order to correlate these data, the values
obtained for the composites of screen sizes passing a U4-inch
round-hole screen and retained on al/8-inch screen are shown
in the following table. '

Ultimate analyses (dry basis)
Dlstrict and Seam .Carbon Hydrogen Sulphur Nitrogen Oxygen Ash
Westville ,
Main..........% T74.3 4.5 1.0 2.1 b4 13,7
Second........% 67.8 4.3 1.7 1.8 3.4 21.0
Stellartan
Foord.........% 72.3 4.8 0.9 2.0 3.7 16.3
Cageeveeess...B T2.5 by 1.7 1.9 5.1  14.4
Third.........% 74.9 ° 4.8 1.4 1.8 y.7 -12.4
Four-Foot.....%Z 72.2 4.5, 1.4 1.8 4.5 15.4
Fleming....... % 72.8 L, 1.3 1.6 4.6 14.9
McGregor......% 70.8 4.6 1.3 1.8 y2 17.3
Thorburn _
George McKay..% 70.5 4.9 0.9 1.9 5.6 16.2
Six-Foot...... % 67.8 4.7 0.7 1.8 6.2 18.8

For comparative purposes, the ultimate analyses on the
dry, ash-and-sulphur-free basis are more indicative of the qua-
lity of the pure coal material, as shown below.

Ultimate analyses
District Seam (dry, ash-and-sulphur-free basis)
Carbon Hydrogen Nitrogen Oxygen

Westville. Main..........%2 87.1 5.3 2.5 5.1
Second........Z 87.7 5.6 2.3 4.y
Stellarton Foord.........% 87.3 5.8 2.4 4.5
Cage..........% 86.%4 5.2 2.3 6.1
Third.........%& 86.9 5.6 2.1 5.4
Four-Foot.....% 86.8 5.6 2.2 5.4
Fleming.......% 86.9 5.7 1.9 5.5
T McGregor......é gg.g g.g. g.g 2.%
horburn.. George McKay.. .0 . 2. .
_— Six-%oot......% 84.2 5.8 2.2 7.8
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o These values show the same trend as do the results of
the proximate analyses and calorific values. The Thorburn dis-
trict coals are lowest in carbon and highest in hydrogen and
oxygen. The Westville district coals have the highest carbon
and lowest oxygen, although the difference between these coals
and those from the Stellarton district is not very marked.

It should be noted that the sulphur for all these coal
is generally low, ranging from 0.7 to 1.7 per cent.

Fusibility of Ash

The fusibilities of ash, which include the temperature
of initial deformation, the softening temperature and fluid tem-
perature, as determined by the gas furnace method in a reducing
atmosphere, are shown in Table IV under the respective seam de-
signations. The temperature intervals between the above empiri-
cal points are also shown in Table IV. For comparative purposes,
the results obtained on the composite samples of mine-run of
each coal are shown below. '

Ash Fusiblllity
Initial DSof'ten- Fiuld Melt- OSoften- Flow
deform- 1ing tem- tempe- ing ing in- inter-

ation perature rature range terval val
°F. °F. °F.. °F. °F. °F.
Westville :
“Main........ 2210 2300 2450 240 90 150
Second...... 2460 2520 2610 150 60 90
Stellarton
Foord....... 2700 2780 2835 135 80 55
Cage..oovn.. 2210 2450 2570 360 240 120
Third....... 2360 2530 2630 270 170 100
Four-Foot... 2250 2350 - 2560 310 100 210
Fleming..... 2240 2500 2610 370 260 110
McGregor.... 2600 2755 2780 180 155 25
Thorburn. ' :
George McKay 2470 2750 2850+ 380+ 280 100+
Six-Foot.... 2720 2780 2820 100 60 40

There is apparently an appreciable variation in the
softening temperatures of the ashes of the various seams, ran-
ging from a low of 2300°F. to a high of 2780°F. This would in-
dicate that there is quite a variation in the constitution of
the mineral matter associated with the different coals. Refer-
ence to Table IV shows that in most cases the ash of the fines
has a lower softening temperature than that of the lump sizes.
In those coals where the softening temperature of the ash is low
to medium, the fusibility of the ash i1s fairly uniform for all
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the sizes with the exception of the fines. Where the coals ex-
hibit a high softening temperature of ash, the fusibllity tends
to decrease with a decrease in the size of the coal. It should
be noted that the Thorburn district coals examined showed a
higher softening temperature of ash than the coals from the
other districts, with the exception of the Foord and McGregor
seam coals. ‘ :

Chemical Analyses of the Ash

Table VII for each of the Pictou coals shows the che-
mical analyses of the ashes. For comparative purposes and in
studying the relationship of the various ash "¢omponents, the
four-component system, S105-Al503-Fep0z-Ca0, has been found to
yield the most valuable information. he ash analyses of the
1/8 to 4 inch composites of the ten coals are presented in the
following table, calculated on the four-component basis.

- Ash Analyses Softening
8102 Alp03 FepOz CaO. SiOo+ temperature
AI%OB _Of ash

% % % % °R.
Westville : : :
T Main.....c00.... 63.3 24.8 7.6 4.3 88.1 2350
Second..c.eoev... 5T.4 32,2 7.6 2.8 89.6 2600
Stellarton .
Foord....eeove.. 59.7 31.6 6.9 1.8 91.3 2800
Cage.oeeresseee. BHT.4 26,0 14.4 2.2 83,4 2450
Third........... 61,2 24,3 13,6 0.9 85.5 2530
Four-Foot....... 60.% 23,9 10.8 4.9 84.3 2360
Fleming......... 54.4 28.0 15.1 2.5 82.4 2400
McGregor........ 56,3 30.8 11.9 1.0 87.1 2640
Thorburn
eorge McKay.... 60.9 30.5 6.2 2.4 91.4 2800
Six-Foot........ 63.4 29.5 4.5 2.6 92.9 2750

It will be noted that, although all the coal ashes
contain more than 80 per cent total Si0» and Al»03, they vary
from 82.4 to 92.9 per cent. The softening temperatures of the
ashes vary roughly with the total amount of refractory consti-
tuents, the higher the S109+A1l203 compenents the higher the ash
softening temperature. This effect is tempered by the 1influence
of thg relative proportions of lime and iron oxlide, as for in-
stance in the case of the Main seam coal ash. In this ash there
is 88.1 per cent total S10p+Al203, but because the lime content
i1s relatively high, namely: 4.3 per cent, the softening tempe-
rature of the ash has dropped rather 1oq to 2350°F.
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Sulphur Forms

The distribution of the forms in which the sulphur oc.
curs in the coals, that 1s, the sulphate, pyritic and organic
sulphur, 1s shown in Table VI under the respective seam designa.
tions. The comparative results for the composites of screen
sizes making up mine-run coals are shown below.

: _ Sulphur Forms .
District Seam Total Sulphate Pyritic Organic
- _ sulphur sulphur sulphur sulphur

‘As -Percentage of Coal

Westville. Main.........% 1.22 0.00 0.58 0.64
*Second.......% 1.55" 0.02 0.71 0.82

Stellarton Foord........% 0.71 0.00 0.17 0.54
Cage.........% ~1.49 0.05 0.66 - 0.78
Third........% 1.33 0.00 0.44 0.89

- Four-Foot....%Z 1.36 0.02 0.66 0.68
Fleming......% 1.18 0.00 0.41 0.77
McGregor.....% 1.24 0.00 0.47 0.77

Thorburn.. -George McKay.% 0.87 0.01 0.40 0.46
Six-Foot.....% 0.70 Trace 0.25 0.45

As Percentage of Total Sulphur

Westville. Main.........% 100.0 0.0 7.5 52.5
*Second.......% 100.0 1.0 46,1 52.9

Stellarton Foord........% 100.0 0.0 23,9  76.1
cag€....v....®% 100.0 3.6 4y 1 52.3
Third...... ..% 100.0 0.0 33,1 66.9
Four-Foot....% 100.0 1.1 48.9 50.0
Fleming......% 100.0 0.0 34,7 65.3

_ McGregor.....% 100.0 0.0 37.9 62.1
Thorburn.. George McKay.% 100.0 1.3 45.9 52.8
Six-Foot.....% -100.0 Trace 35.7 64.3

* Analyses on O to 4 inch composite of screen sizes.

Generally, in low sulphur coals, the proportion of py-
ritic sulphur is quite low. Sulphur over and above 0.7 to 0.8
per cent is mainly due to the presence of pyrite. The coals 1n
the Pictou coalfield are considered as medium to low sulphur .
fuels, and it will be noted that their pyritic sulphur contents
are fairly low, ranging from 0.17% to 0.66% as a percentage . of
the total coal. The organic sulphur is more uniform, ranging
from 0.45 to 0.89 per cent.
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Fusain

The distribution of fusain in the ten coals studied is
also shown in Table VI. The following summary indicates the
distribution of the fusain in the different (composite) sizes of
these coals. ' '

Fusain as Per Cent of Pure Coal

District Seam Composite Composite Composite
O -4%4in. 1/8 - 4 in. 0 -1/8 in.
Westville. Main........ 3.05 3,16 .77 -
. Second...... 4,76 4,28 . 11.86
Stellarton Foord....... 3,26 3.42 ° 4. .82
Cage.ceenene 5.77 5.62 11.27
Third....... 6.10 5.95 9.79
Four-Foot,.. 5.76 - 4.82 10.98
Fleming..... 5.8 5.12 '10.86
McGregor.... 6.06 5.7 11.64
Thorburn.. George McKay 4.69- 4.50 10.23
Six-Foot.... 4,52 4,38 11.26

The fusain contents of all the coals but two are uni-
formly high, ranging from 4.52 to 6.10 per cent for the O to 4
inch composites. There 1s an appreciable concentration of fu-
sain in the fines of all the coals, with the exception of the
Main and Foord seam coals. It should be noted that these latter
have the lowest fusain content, namely: 3.05 and 3.26 per cent
in the 0 to 4 inch coal, and show only a proportionately small
increase in the fines.

Classification By Rank

The ranks of the coals in the Pictou coal area, ac-
cording to both the S.V.I. (Specific Volatile Index) and the
A.5.7.M. (American Society for Testing Materials) systems of
classification, are shown in Table XII under the respective seam
designations. The S.V.I. classification is considered specially .
suitable for use in the by-product coking industry, and that de-
signated as A.S.T.M. is the general classification recently
adopted (internationally) for the scientific classification of
North American coals. The table below is a comparison of the
rank of these coals by the two systems of classification.
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S.V.I. A.S.T.M.
Classification Classiflication
(12 in. slack) (1% in. slack)
S.V.I. Group
Westville
Main........ 179.2 F : Orthobituminous Medium Vol. Bit.
Second...... 179.5 G : Orthobituminous Medium Vol. Bit.
Stellarton
Foord....... 181.4 F : Orthobituminous High Vol. A Bit.
Cagé........ 163.2 D : Parabituminous High Vol. A Bit.
Third....... 171.8 E : Parabituminous High Vol. A Bit.
Four-Foot... 168.2 E : Parabituminous High Vol. A Bit.
Fleming..... 165.8 E : Parabituminous High Vol. A Bit.
McGregor.... 169.1 E : Parabituminous High Vol. A Bit.
Thorburn
George McKay 155.9 C & D: Sub to Para- High Vol. A Bit.
bituminous
Six-Foot.... 157.6 C & D: Sub to Para- High Vol. A Bit.
bituminous

According to the S.V.I. classification, the coals vary
in rank from borderline sub- to parabituminous coals to orthobi-
tuminous. The Westville coals are highest in rank and those in
the Thorburn district are lowest in rank, bordering on the sub-
bituminous. All the Stellarton coals, with the exception of the
Foord seam coal, are parabituminous gas coals, whereas the Foord
coal is a natural by«product coking orthobituminous coal. This
is in accordance with the various chemlical and physical charac-
teristics of the four coals discussed above.

According to the A.S.T.M. method of classification,
the coals are either medium volatile bituminous or high volatile
A bituminous. This clsssification does not appear to separate
the coals as completely as the S.V.I. classification. However,
examination of the moist mineral-matter-free calorific values of
the coals upon which the A.S.T.M. classification is dependent
would indicate a far greater difference between the coals than
is evident from their position in the table.

Washing Characteristics

Laboratory washing tests on the coals from the ten
seams in the Pictou County coalfield were conducted in the stan-
dard manner on the l% inch slack, as described in the Appendix.
The results obtained are reported in a series of tables and cur-
ves shown in Chapter III.
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Float and Sink Data

The Qata obtained by the float and sink tests with
respect to ash’and sulphur are given in Table VIII under the
respective seam designations. The inherent ash and sulphur con-
tents, as indlcated by the analyses of the fractions floating

at a speciflic gravity of 1.30, are as follows.

’ Inherent Ash ~ Coal recovery Ash in
District Seam and sulphur at 1.30 unwashed
Ash Sulphur specific gravity coal

Per cent of total Per cent

Westville., Main........ 5.3 0.8 23.4 15.2
Second...... 5.8 1.0 6.0 20.7

Stellarton Foord....... 4.6 0.8 7.1 15.5
Cage.iceeeeee 5.3 1.2 5.7 13.5
Third....... 5.1 1.5 21.0 12.7
Four-Foot... 4.9 1.0 24.0 14.3
Fleming..... 7.6 1.0 2.8 13.9
McGregor.... 5.6 1.1 11.7 15.8

Thorburn.. George McKay 3.8 0.6 5.5 17.6
' Six-Foot.... 5.9 0.7 4.5 19.7

The inherent ash contents of the ten coals are fairly
high and more or less uniform, whereas the inherent sulphur is
low., The yield of relatively pure coal is comparatively low, a
condition usually associated with high inherent ash. :

The complete chemical analyses and ash fusibilities of
the fractlons separated at the various gravities are shown in
Tables VIII and IX under the respective seam designations. In
all cases, the heavier the material, that is, the higher the mi-
neral matter, the lower are the volatlile matter and fixed carbon.
In addition, the coking properties of the fractions, as judged
by the volatile matter button obtained at 950°C., decrease fair-
ly rapidly with increase of gravity of separation. A study of
the ash fusibility results indicates that in all cases, with the
exception of the coal from the Six-Foot seam, the inherent ash
has a substantially higher softening temperature than the extra-
ngous material represented in the coal sinking at a specific
gravity of 1.60. In the case of the Six-Foot seam coal, this
condition is apparently reversed.

¥Washing at Selected Gravity

Simple wet washing, as indicated by the +0.10 speci-
fic gravity distribution curves, was effected for all the coals
by separation at a specific gravity of 1.60 in the case of seven
of the coals, and at 1.50 in the case of the remaining three
coals.,
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The results of washing the 12 inch slacks at the se-
lected gravities are presented in Table X which shows the ana-
lyses of the clean coal and refuse fractions. The table below
shows the ash contents of the ten coals before and after washi;
together with the quantity of clean coal reclaimed.

District Seam . . .Ash content Clean Coa.
Raw coal C(Clean coal  Reclaimed
Westville... Main..........% 15.2 9.9 88.0
' Second........% - 20.7 15.3 ~ = 85.9
Stellarton.. Foord.........% 15.5 12.4 87.9
: Cageeeeeeeeaed 13.5 11.5 93%.9
Third.........% 12.7 10.3% - 93.2
Four-Foot.....% 14.3 11.5 -~ 092.0
Fleming.......% 13.9 12.5 = - 93.6
McGregor......% 15.8 o 12.3% - - 89.0
Thorburn.... George McKay..% 17.6 13.0 = -~ 84.3
Six-Foot......% 19.7 15.9 91.6

It should be noted that, 1n all cases, the ash reduc-
tion was not very great, irrespective of the quantity of ash
present in the raw coal. This is due to the fact that the in-
herent ash 1s high and that there is a large high-ash middlings
fraction. Very little reduction in sulphur content was obtalne
because the sulphur content in the raw coal is relatively low
and present to a large degree in the organic form.

Table X, showing the fusain contents of the clean
coal, refuse and unwashed coal for each seam, indicates that,
although there is always some concentration of this material ir
the refuse, in most cases the reduction in the clean coal has
not been very high, except in the case of the Thorburn coals.

Table XI presents in detall the results obtained by
washing various screened sizes of the ten coals at the selectec
gravities. Generally speaking, the finer sizes show a greater
ash reduction with an attendant greater loss as refuse than do
the coarser sizes of the 13 inch slack. However, it should be
noted that fines, material passing a 1/8 inch screen, are not
readily cleaned by ordinary dry or wet washing processes, so
that the results indicate only those which may be obtalned by
some process like froth flotation. M
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Coking Properties

The coking properties of the coals from the Pictou
area, &8s 1ndicated by laboratory tests, are shown in Table XII
under the respective seam designations.

Swelling Index Test

: The results of the swelling index test, which serves
N Bl to predict the physical properties of the by-product coke made

i from a given coal, are given in Table XII. The table below pre-
sents the comparative pertinent data on the washed coals.

Volatile
matter Swelling Gray
at 600°C, Remarks S.V.I. caking
(Dry Basis) index index,
Z
Westville
Main........ 21.8 459 Fair to good coke 179.2 49
] Second...... 19.3 104 Poor coke 179.5 36
Stellarton '
Foord...s... 23.1 238 Fair coke 181.4 46
Cageeeeeeens 23.3 -258 Practically 163.2 25
_ non-coking
# Third....... 23.4 -85 Very poor coke 171.8 44
' Four-Foot... 25.1 -~ 438 Fair to good coke 168.2 49
Fleming..... 23.3 43 g Practically ( 165.8 35
McGregor.... 22.9 -87 non-coking ( 169.1 36
Thorburn
George McKay 24.2 -227 g Practically 2 155.9 12
Six-Foot.... 24,1 -166 non-coking 157.6 12

The coals from this area vary substantially insofar

as thelr amenabllity to by-product coke manufacture in standard
by-product ovens 1s concerned. Amongst the ten coals there are
only two, the Main seam coal in the Westville district and the
Four-Foot seam coal in the Stellarton district, which, after
wvashing, may be considered as suiltable for by-product use when
charged alone. The Foord seam coal would result in only a fair
coke, but it may be satisfactory when blended with other sult-
able coals. Most of the other coals are either poorly coking or
practically non-coking. '

Caking Index (Gray Method)

This test, which at present 1s of doubtful value for
Canadian coals, is included because it is felt that it may be
shown to be related in some way to the reaction of fuels 1in com-
bustion equipment. The results of the tests on coal samples
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from the ten seams in the Pictou coalfield are shown in Table
XII and in the table above for comparison. It will be noted
that the caking index appears to decrease with a decrease 1in
rank as indicated by the Specific Volatile Index.




Appendix

DESCRIRTION AND SIGNIFICANCE OF TESTS EMPLOYED IN .
PHYSICAL AND CHEMICAL SURVEY OF COALS FROM CANADIAN COLLIERIES
(BUREAU OF MINES - MEMORANDUM SERIES) :

The various tests described herein were employed at
the Fuel Research Laboratories for studying the chemical and
physical characteristics of (ton-lot) samples of coal from Ca-
nadian collieries. The data obtained by these tests have served
for making a comparative scientific and economic evaluation of
the coals examined. : :

Tests For Physical Properties

Size Distribution By Screen Analysis

« 39 @

The size distribution of the (run-of-mine) coal sam-
ples was determined, with slight modifications where necessary,
according to the Tentative Method of Test for Screen Analysis
of Coal, A.S.T.M. Designation D 410-35T, as described in the
A.S.T.M. publication "Standards on Coal and Coke" prepared by
Committee D-5, October 1938. Screens from the following series
were used: - ~

1. Round-hole screens:- Plate screens with 4, 3, 2, 13, 1,
3/4, 1/2, 1/4% and 1/8 inch diameter openings; and

2. Sieves:- Wire-cloth Tyler sieves with square openings of
10, 20, 48, 60 and 100 meshes to the linear inch. The
nearest equivalent A.S.T.M. designations for the above
sieves are respectively: 1680, 840, 297, 250 and 149
microns (A.S.T.M. Designation E-11)

It is becoming increasingly evident that the perfor-
mance of mechanical stokers, gas producers, and other coal

burning appliances are dependent not only on the average and
'absolute!' size of the fuel used but also on the size distribu-
tion or range of sizes, and fuel technologists are conducting
considerable research on this subject. Bennett(1l) has shown

how the problem can be attacked by studying the physical nature

of the process of breakage of coal and by making use of Rosin

and Rammler's law, which governs the distribution of size in

the material obtained in the course of its mining and subsequent
breakage. Since the application to coal of that law is still a
subject of discussion, the 'size distribution' and 'absolute .
size' constants have not been generally utilized. However, 1in .
order to compare the screen analyses of the different physical

and chemical survey samples, the average size of the ?oa% has
been calculated according to the method used by Ssmith(2) 5),



where the percentage weight of each screen size 1is multiplied
by its respective average screen hole diameter in inches, the
sum total being the average (particle) size of the coal.

Density

Apparent specific gravity, or 'lump' density, equals
the weight of unit volume of the solid fuel as a lump, including
cracks and fissures. ash and moisture. This physical property
was determined by a modification of the A.S.T.M. method for coke
as outlined under A.S.T.M. Designation D 167-24. The modified
apraratus and procedure, as developed by the Fuel Research Labo-
ratories; has been reported in R.I.C.S. No. 35(3 , as yet unpu-
blished.

Bulk density equals the weight of the dry:. or wet;
fuel contained in a unit volume of packing space. This physi-
cal characteristic was determined according to the Standard Me-
thod of Test For Cubic Foot Weight of Crushed Bituminous Coal,
A.5.T.M. Designation D 291-29.

The bulk density is a characteristic of coal which
has a bearing upron the filling of such spaces as bunkers,
freight cars, coke oven chambers, etc., and uvon the storage of
a given number of heat units within a given volume. The bulk
density of a coal depends upon various factors such as: apparent
specific gravity, particle size distribution, shape of parti-
cles, moisture content, thickness of bed, relation between mean
particle size and dimensions of layer, duration of storage, and
mode of packing (height of fuel, shaking, stamping, etc.%
Hence, as pointed out by Rosin(#%), 1t is evident that bulk den-
sity 1s not a "property of substance and is no exact characte-
ristic" but a resultant of various factors.

The bulk density of a coal will be equal to its lump
density (apparent specific gravity) if the interspaces between
the grains become so small that they are completely filled by
the adherent water retained by the capillary forces acting in
the minute interspaces.

. . 'Void' is the interspace volume between the coal par-
ticles. It is calculated as a percentage from:
4 bulk density
} ( 02.5 x apparent specific gravity ) x 100
and is highest for a bed consisting of particles of equal size.
It increases, however, inversely with the volume factor.

The relations between particle size, moisture, bulk
density and 'void' are of great significance, especially for
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carbonization, on account of their influence on packing, heat
transfer and formation of the plastic layer. These relations
are also fundamental in considering the following:- the de-
vatering of coal by drainage, shaking or centrifuging; the pre-
paration of coal-oil mixtures; the dust-proofing of coal by oil
spraying; the pitch consumption in briquetting; and the deter-
mination of the most economical compromise between the viscosi-

ty of a coal-o0il mixture and the velocity of the reaction in
the hydrogenation of coal.

ce | Size Stability (and Friability)

5= ’ Coal is a brittle heterogeneous material containing

#  cracks and fissures. When a brittle material such as this,
which varies in strength, 1s subjected to forces large enough
to cause fracture, it breaks up into smaller pieces of varying
sizes. This readiness of coal to break into smaller pieces is
termed 'friability', which i1s a complex physical characteristic
implying size degradation. The antonym of 'friability!', as
applied to coal, 1is 'size stability', and this may be conside-
red to be a measure of the handling properties or resistance to
breakage of the coal, either as an aggregate of lumps of the
same size, or as a mixture of sizes. In the vhysical and che-
mical survey reports the term 'size stability' rather than
'friability' has been employed.

Methods for determining the comparative handling pro-
perties of coal were devised and tested at the Fuel Research
Laboratories in connection with the programme of the ‘Coal
Friability" Sub-committee of the American Society for Testing
Materialsl5). The Drop Sha%t r Test for Coal, which is an
A.S.T.M. Tentative Standard(6), has been used in this investi-
gation for determining the comparative size stability (and
friability) of certain sizes and mixtures of sizes. Friability
per cent is 100 - size stability per cent.

Grindability

The grindability, or ease of pulverizing a material,
i1s not a single physical property but is a composite factor
dependent upon a combination of such properties as strength,
brittleness, hardness, etc. This factor was determined by the
Tentative Method of Test for Grindabllity of Coal by the Hard-
grove-machine Method, A.S.T.M. Designation D 409-37T. The me-
thod gives a measure of the relative grindabllity of any coal
in comparison with a standard coal chosen as 100 grindability.
The coal chosen as a standard is a low volatile run-of-mine
product from Jerome mine, Upper Kittamning bed, Somerset county,
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Pennsylvania. The method is based on Rittinger's 1aw(7), which
states ‘The work done in pulverizing is proportional to the new
surface produced”. A sized sample receives a definite amount
of grinding energy in a miniature pulverizer and the new surface
is determined by sieving, greater resistance to grinding being
indicated by lower values.

Grindability figures refer only to any given or con-
stant grinding system and cannot be generalized to include other
systems. Inasmuch as the term 'grindability' implies a combi-
nation of a group of physical properties and technical factors,
the latter prevailing to a marked extent, no absolute scale of
grindability for all grinding machines can be established.
According to Rosin(#4), 'certain relations exist between particle
size, power consumption and throughput, but they are greatly mo-
dified and completely masked by the machine factor, 99 per cent
of the power consumption in pulverizers not being utilized for
disintegration”.

Some of the factors, other than 'grindability!', that
influence industrial capacity of pulverizers are moisture and
size of coal. According to an article "Factors in Economical
Grinding and Pulverizing"(B), wvhen mills of any type are opera-
ted without air-drying of the coal '"the effect of the surface
moisture becomes important, as increase in moisture decreases
the output disproportionately. The general effect is to cause
clogging of the fine material and prevent its removal by the
air current so that the efficiency of the mill is lowered.".
The effect varies with different types of mills, being greatest
with slow-speed mills of the ball-mill type and smallest with
the impact or beater pulverizers. Increasing the size of the
feed normally tends to decrease the output and the efficiency
of pulverizers.

Tests For Chemical (and Physico-chemical) Properties

The various screened sizes of coal and the so-called
'composites' (re-assembled screened sizes) were subjected to
chemical and physico-chemical analyses, as outlined below.

Proximate Analyses

According to Bone(10), "the usefulness of any given
coal for a particular purpose depends largely upon the yield of
combustible 'volatile' matter expelled when it is carbonized
under certain specified conditions and upon the character of
the resulting carbonaceous residue. From a properly conducted
laboratory test (ordinarily known as 'proximate analysis') much
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valuable information may be gained respecting the economic va-
lue of a given coal®. A.S.T.M. Designation D 121-30, Standard
Definitions of Terms Relating to Coal and Coke, defines proxi-
mate analysis as the determination, by prescribed methods, of
moisture, volatile matter, fixed carbon and ash. :

The American Society for Testing Materials has devised
standard methods for proximate analysis, which are published as
Standard Methods of Laboratory Sampling and Analysis of Coal and
Coke, under A.S3.T.M. Designation D 271-37. The Fuel Research
Laboratories, however, for various reasons, have retained slight
modifications of these methods of analysis, but they do not vary
to any great degree from the standards adopted by the A.S.T.M.

Moisture-- For determining the moisture of a coal,
that 1s the moisture retained after sufficient drying to allow
for crushing and grinding, one-gram quantities of the finely
pulverized coal were dried for 105 minutes in small metal cap-
sules. The drying was effected in a suitably constructed oven
heated with toluene vapour at a temperature of between 105 and
108°C., with a current of preheated and dried carbon dioxide
sweeping over the coal samples. The A.S.T.M. standard specifies
alr instead of COp, otherwise the method used corresponds to
the published standard.

: In the survey, only the moisture, as determined above,
has been included, although the influence of surface or extra-
neous moisture on the use of coal for various purposes is of
real importance. As this extraneous moisture is, however, de-
pendent upon many factors such as storage, drainage, change of
atmospheric conditions, etc., a study of the surface moisture
of the seam samples in a general survey would not be of any
significance.

Ash-- The ash was determined according to the standard
method described under A.S.T.M. Designation D 271-37. One gram
of the finely pulverized coal is ignited in an electric muffle
at a controlled temperature between 700 and 750°C. The residual
incombustible matter, which is a complex mixture of compounds
resulting from the dehydration and ignition of the inorganic
impurities present in the coal, 1is reported as ash.

Volatile Matter-- The volatile matter of the coal was
determined according to the A.S.T.M. method Designation D 271-
37, with the exception that a Chaddock gas burner was employed
in preference to either a Meker burner or a vertical electric
furnace. The method consists of placing one gram of the sample
in a covered platinum crucible and heating it over the Chaddock
burner for a period of exactly seven minutes, the flame being
30 regulated as to give a temperature of 950°C. +20°C. The loss
of weight minus the moisture equals the volatile matter. :
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Fixed Carbon-- The fixed carbon; which is that mate-
rial remaining after the evolution of the moisture and volatile
matter exclusive of ash, is calculated as follows:

100 - (moisture + ash + volatile matter)= percentage of fixed carbon

Ultimate Analyses

In A.5.T.M. Designation D 121-30, ultimate analysis
is defined as the "determination of carbon and hydrogen in the
material, as found in the gaseous products of its complete com-
bustion, the determination of sulrhur, nitrogen and ash in the
material as a whole, and the estimation of oxygen by difference’.

Total Sulphur-- The total sulrhur content of the coals
was determined according to the Eschka method as described under
A.S5.T.M. Designation D 271-37, with the exception that the sam-
ple was ignited at 700 to 750°C. instead of at the specified
800°C. #25°C. with the Eschka mixture. The sulvhates were then
leached out and determined gravimetrically by preciritation with
BaS0y., as specified.

Carbon and Hydrogen-- The determination of carbon and
hydrogen was made by a procedure corresponding to A.S.T.M. De-
signation D 271-37, using an electrically-heated combustion fur-
nace.

Nitrogen-- The Kjeldahl-Gunning method, as recommended
under A.S.T.M. Designation D 271-37, was employed for determi-
ning the nitrogen in the coals.

Oxygen-- As there is no satisfactory direct method for
determining oxygen, 1t was estimated by subtracting the sum of
the percentages of hydrogen, carbon, nitrogen, sulphur and ash
from 100. This result is, of course, affected by any errors in-
curred in the other determinations.

Calorific Value

The gross calorific value of coal, according to A.S.
T.M. Designation D 307-35T, is "the heat produced by combustion
of unit quantity, at constant volume, in an oxygen bomb calori-
meter under specified conditions’. This value was determined
with the Emerson bomb according to the method described under
A.S.T.M. Designation D 271-37.

The calorific value of a coal is an important factor
in its evaluation for steam raising purposes, as well as for the
determination of its rank. The purchase of coal on a heat value
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basis for steam raising hag %enerally given satisfaction, and
as aptly statéd by Grumell(10) "the knowledge and experience
acquired by systematic evaluation leads to better control of
subsequent fuel deliveries and, in most cases, to more effi-
cient performance in the boiler plant"”. The average calorific
value of a coal seam, calculated to the dry ash-free (or mine-
ral-matter-free) basis, can be generally used as a check on
commercial determinations. It should be noted, however, that
calorific value alone 1s not entirely sufficient for compara-
tive purposes, as the satisfactory use of a coal often depends
upon other factors as well, such as: moisture, ash, volatile
matter, coking properties, size, friability, and possibly the
melting point of ash. _ o ;

Fusibility of Ash

The fusibility of the ashes of the coals was deter-
mined by the standard method outlined in A.S.T.M. Designation
D 271-37, using a modified Remmey fusion test furnace heated
with acetylene and oxygen. By means of this method, three dif-
ferent physical states of the ash cone under the influence of
increasing temperatures are recorded.

1. The Initial Deformation Temperature--the temperature at
wvhich the apex of the cone begins to round or bend;

2. The Softening Temperature--the temperature at which the
cone fuses down to a spherical shape; and

%. The Fluid Temperature--the temperature at which the ash
becomes fluld and spreads out over the plague in a flat layer.

The ranges in temperature between these points have
been defined as follows: '

a) Softening Interval--the range in temperature between
the initial deformation and softening temperature;

b) Fluld Interval--the range in temperature between the
softening and fluld temperatures; and

¢) Melting Range--the range 1n temperature between the ini-
tial deformation and fluld temperatures.

Selvig and Fieldner(ll) have arbitrarily sub-divided
the range of ash softening temperatures into three groups, -.as
follows:

Class 1: Refractory ashes, softening above 2600°F.
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Class 2: Ashes of medium fusibility, softening between
2200 and 2600°F.; and

Class 3: Easily fusible ashes, softening below 2200°F.

The relationship of ash fusibility to clinker forma-
tion has been studied for many years, and it is conceded that
the tendency to form clinker is not definitely related to the
softening temperature of the ash. The present status of the
problem has been stated by Nicholls and Selvig(12) in discussing
the results of their work. They conclude that "no simple mea-
sure of the nature of the ash, such as its fusibility determined
by an arbitrary method, can be expected to predict closely, re-
lative values of troubles resulting from a complex ash passing
through a set of conditions in which the temperature, time of
exposure to that temperature, and travel of the ash are undefi-
ned, uncertain and dependent on factors that are also variable’.
Recent investigations conducted at the Fuel Research Laborato-
ries(13) corroborate the above general statement.

Chemical Analysis of the Ash

The mineral matter in coal is composed mainly of com-
pounds of silica, alumina, lime and iron, with smaller quanti-
ties of magnesia, titanium, phosphorus and alkali compounds.
According to Thiessen et al(l¥#), "the minerals comprizing the
inorganic matter in coals are pyrite, calcite, kaolinite, de-
trital clay and silica".

Chemical analyses of the ash, however, show only the
simple constituents present without indicating the manner in
which they exist in the coal as minerals. In such analyses, the
following compounds are usually determined and reported: SiOp,
Al203, Fep03, Cal, MnO, Mg0, Nas0, KpO, TiOp, P205 and S03.
These analyses, which were conducted in the chemical laboratory
of the Division of Metallic Minerals of the Bureau of Mines,
were made with certain modifications according to the methods
outlined in the Third Edition of "Methods Of The Chemists Of The
United States Steel Corporation For The Sampling And Analysis Of
Coal, Coke And By-products” published by Carnegie Steel Company,
Pittsburgh, Pennsylvania, and in 'Methods For The Quantitative
Analysls Of Coal Ash"--Physical and Chemical Survey of the Na-
tional Coal Resources No. 28, Department of Scientific and In-
dustrial Research, England.

Sulphur Forms

The sulphur in coal occurs in two principal forms, de-
pending upon 1ts origin, these being termed inorganic and organic.
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The inorganic sulphur appears in two forms known as' sulphate
sulphur and pyritic sulphur. The organic sulphur is composed
of resinic and humic sulphur which, for all practical purposes,
may be consldered as total organic sulphur. Powell's(§5§ me-
thods for determining quantitatively these sulphur forms were
employed, with slight modifications, for these determinations.

Sulphate sulphur was determined by treating the pul-
verized coal with 3 per cent hydrochloric acid for 40 hours at-
60°C., and estimating the sulphur in the filtrate by precipita-
tion with BaClo. :

Pyritic sulphur was determined by digesting the pul-
verized coal with 1.12 sp. gr. nitric acid for 96 hours at
room temperature, the oxidized pyrite plus the original sul-
phate belng determined by precipitation with barium chloride,
the pyritic sulphur being calculated by subtracting the per-
centage of sulphate sulphur from the total inorganic sulphur.

Organic sulphur was estimated by subtracting the to-
tal inorganic sulphur from the total sulphur.

Information with respect to the distribution of the
forms of sulphur is useful, inasmuch as it indicates the degree
to which the sulphur content of a coal may be reduced by
washing processes. '

Fusain

The importance of fusain with respect to its influence
on the spontaneous combustion of coal, and its effect on the
coking properties, necessitates a study of its quantitative dis-
tribution between the various coal sizes. The method adopted
with certain modificaticns for this determination was that of
Heathcoat?l ). This method takes advantage of the fact that,
in bituminous coals, fusain is more resistant to oxidation than
the other coal constituents. Hence, after oxidizing the inso-
luble humic material to an alkali-soluble humic substance, the
more resistant fusain is collected by filtration, dried and
ignited, and reported as "per cent dry ash-free fusain in dry
ash-free coal". S

A great deal of information with respect to coal
washing may be obtained by studying the distribution of fusain
in conjunction with the distribution of the forms of sulphur.
Inasmuch as fusain is usually very porous in structure, it is
often loaded with pyrite, and by reason of 1ts friable nature
1t is usually concentrated in the fine coal dust. Elimination
of fusain loaded with pyrite, by screening may result in a far
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greater reduction in the total sulphur content of the coal than
would be obtained by a washing process.

The influence of fusain on coke structure is well
known. Mott and Wheeler(1l7) have shown that the addition of
this constituent in moderate amounts (usually about three per
cent) to by-product oven charges of good coking coals permits
the pnroduction of a 'blockier' and stronger coke of larger size.
For coals with poor caking strength, however; the addition of
fusain results in a weaker and sootier coke, and its removal
from the charge is usually considered to be beneficial.

The influence of fusaln on spontaneocus combustion of
stored coals is rather uncertain. Experiments by Stopes and
Wheeler(18) 1led them to consider it improbable that fusain had
a preponderating influence in promoting the actual ignition of
the coal after self-heating had begun. They, however, conside-
red it possible that "the rapid absorption of oxygen by fusain
at low temperatures might be attended by a sufficient evolution
of heat to raise appreciably the temperature of the main mass
of the coal, thereby causing the most inflammable ingredient,
vitrain, to react more rapidly with oxygen".

Classification Of Coal By Rank

A committee of the American Soclety for Testing Mate-
rials (A.S.T.M.) has been studying various methods of coal clas-
sification for a number of years and has recently published
standard specifications* for classification of coals both by
rank and by grade. Prior to this, the Fuel Research Laborato-
ries of the Canadian Bureau of Mines employed the 'specific
volatile index'(19) method of coal classification, and as this
method serves to classify coals for specific purposes, the two
methods have been used for the coals reported herewith.

A.S.T.M. Classification By Rank (Designation D 388-38)

This method classifies coals by rank according to
thelir fixed carbon and calorific values calculated to the mi-
neral-matter-free basis. The higher rank coals are classified
by fixed carbon on the dry basis, whereas the lower rank coals
are classified by the B.t.u. per pound value on the moist basis.
Agglomerating and weathering properties are used to differen-
tiate between certain adjacent groups.

* See A.S.T.M. Designations D 388-38 and D 389-38 in reference
(6), also "Report on the A.S.T.M. Standard Specifications For
Classification of Coals by Rank and by Grade and Their Appli-
cation to Canadian Coals" N.R.C. No. 81l4--National Research
Council of Canada.
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A.3.T.M. Classification By Rank - As Per Designation D 388-38

Limits of Fixed Carbon (F.C.) and
Classes and Groups B.t.u.(mineral-matter-free basis)
and Requisite Physical Properties

I. Anthracitic class
1. Meta-anthracite group Dry F.C., 98 per cent or more.

2. Anthracite group..... Dry F.C., 98 to 92 per cent.
3. Semi-anthracite group Dry F.C., 92 to 86 per cent, non-
agglomerating.

II. Bituminous class

1. Low volatile group... Dry F.C., 86 to 78 per cent.

2. Medium volatile group Dry F.C., 78 to 69 per cent.

3. Hligh volatile A group Dry F.C., less than 69 per cent
and moist B.t.u. 14, 000 or more

4. High volatile B group Moist B.t.u., 1%, 000 to 13, 000.

5. High volatile C group Moist B.t.u., 13, 000 to 11, 000,
elther agglomerating or non-
weathering.

ITI. Subbituminous class
1. Subbituminous A group Moist B.t.u., 13, 000 to 11, 000,
. both weathering and non-
agglomerating.
2. Subbituminous B group Moist B.t.u., 11, 000 to 9, 500.
3. Subbituminous C group Moist B.t.u.. 9,500 to 8, 300.

IV, Lignitic class

1. Lignite group........ Moist B.t.u., less than 8, 300
(consolidated)

2. Brown coal group..... Moist B.t.u., less than 8, 300
(unconsolidated)

Specific Volatile Index (S.V.I.) Classification

This method is based on the heating value of the vo-
latile matter, the values or indices obtained arranging coals
in increasing value from peats to anthracites according to their
rank. The index is calculated according to the following for-
mula: -

Determined B.t.u. - (14,500 x weight of fixed carbon) _ S.V.1.
Per cent of volatile matter :

For ordinary purposes, the index is calculated on the
dry, or dry ash-free, basis, but when the ash content is over
10 per cent and the sulphur over 1.5 per cent the calculation is
made on the 'unit coal basis' (A.S.T.M. Designation D 388-38T).
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In accordance with this classification, coals are arbitrarily
divided into the following groups.

'"Unit Coal' Volatile Matter Range

S.V.I. Limits Per cent

Brown lignites... 82 - 99 - 4o - 70
Black lignites... 99 - 125 36 - 55
Sub-bituminous... 125 - 160 35 - 50
Para-bituminous.. = 160 - 175 : 28 - 45
Ortho-bituminous. 175 - 190 21 - 35
Meta-bituminous.. 190 - 210 ' 21 - 28
Semi-bituminous.. 210 - 230 14 - 24
Semi-anthracite.. 230 - 255 9 - 16
~Anthracites...... - 255 - 300 3 - 10

By noting the position of a coal on a chart, as per
Chart I, according to its S.V.I. and volatile matter, it 1is
possible to predict with a fair degree of accuracy the charac-
teristics of the coal with respect to its behavious in a by-
product coke oven-and the approximate yield of by-products to
be expected. These characteristics are indicated in the table
inserted in the lower left hand corner of Chart I, in which, it
is to be noted, the data are on the dry ash-free basis.

Coking Properties

Swelling Index Test

In order to predict the physical properties of the
(by-product) coke made from any given coal, a laboratory test
was developed at the Fuel Research Laboratories of the Canadian
Bureau of Mines and was published by the Mines Branch?EO). This
test consists of determining the volatile matter and the per-
centage swelling of the coke button at a temperature of 600°C.
From these data, the swelling index 1s calculated and, by the
aid of a coke classification chart, shown as Chart II, the coal
is located in a particular group. The various groups are arbl-
trarily delimited according to the known physical properties of
the cokes made from coals in these groups.

In addition to the use of this test for the by-product
coke industry, 1its value is 1indicated in other fields. From a
paper given at the A.I.M.E. meeting in 1937 by H.F. Hebley, viz:
"Economics of Preparing Coal For Steam Generation" and reviewed
in the Iron And Coal Trades Review (February 11, 1938, p. 277),
the author may be quoted in part as follows:- "With coal of &
highly-coking nature, the swelling characteristics often have a
great influence on the ability of a stoker to maintain its load
eeses.... When the use of underfeed stokers is considered, the

\
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Matter and "Swelling Index" at 600° C. of the coal.
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rate of combustion has a pronounced effect on the character of
the coke produced during the operation of the stoker...... Some
coals form hard dense coke masses, which fracture and break up
much less readily than others. Other coals contract somewhat
after initial coking, thereby causing fissures through the coke
masses." It is obvious, therefore, that the evaluation of this
swelling and coking property is very important in determining
the suitability of coals for stoker use as well as for coke ma-
nufacture.

Caking Index

It has been shown that those coals which are recogni-
zed as falling within the best coke-producing class are more ca-
pable of withstanding a higher mixture of inert material and
still yield a carbonized residue of definite crushing strength
than are the inferior coals. This phenomenon of f'caking' or
'agglutination' has been thoroughly studied, and methods have
been developed for the determination of the caking index. While
these tests are of uncertain value for the purpose of assessing
a wide range of coals in their application to the production of
by-product coke, a knowledge of the caking index is of importance
when 1t is desired to mix inert carbonaceous material, or non-
coking coal, with coking coals.

] The method developed by Gray(21), in which 25-gramme
mixtures of coal and sand in varying proportion are carbonized
in erucibles at 950°C., has been adopted as a standard at the
Fuel Research Laboratories. The ratio of sand to coal, which
on carbonization will form a sufficiently strong button to sup-
port a weight of 500 grammes, is designated as the 'caking in-
dex'. The higher the caking index, the greater the caking pro-
perties. :

According to Malleis(22), the agglutinating value test
has generally been found to have value for special investigation
such as detecting deterioration of coking properties of coal due
to storage, but it seems to have little value as a relilable
index of the probable caking or coking properties of a coal.

Laboratory Washing Tests

Coal washing, generally speaking, depends on the dif-
ference in the specific gravities of the coal and refuse, and
this difference has been used in the laboratory for many years
by means of float-and-sink tests, to differentiate between these
materials. By the successive separation of a coal at various
gravities, washability curves may be constructed which will in-
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dicate for any given coal the theoretical ash content and yield
of both clean coal and refuse obtainable at any chosen gravity.

The data obtained from such tests on 1% inch slack,
the details of which are shown in a series of tables in Chapter
IV, were plotted according to the method outlined by Campbe11?23)
of the American Rheolaveur Corporation. To these was added the
'specific gravity distribution' curve as suggested by Bird(24)
of the Battelle Memorial Institute. The curves, as constructed,
contain the following information: '

Curve 1, the cumulative float ash per cent curve, repre-
sents the variation of the ash.

Curve 2, the variation in ash per cent of the material with
variation in gravity at which the separation is made.

Curve 3, the cumulative sink per cent according to the re-
covery as 1n Curve 1.

Curve 4, the variation in recovery according to the speci-
fic gravity.

Curve 5, the +.10 specific gravity distribution curve, re-
presents a measure of the comparative difficulty of separation
according to specific gravity at the selected point of separa-
tion.

According to Bird, the degree of difficulty of wet
washing a coal may be predicted from the specific gravity dis-
tribution curve, and its application to standard processes is
summarized in the following table.

+.10 Curve Degree of Difficulty Preraration
Per cent
0 - 7 CSimple..c.ieiveeensane Almost any process:. high tonnage
7 - 10 Moderately difficult. Efficient process: high tonnage
10 - 15 Difficult......cccee. Efficient process: medium ton-
nage
15 - 20 Very difficult....... Efficient process: low tonnage
20 - 25 Exceedingly difficult Very efficient process: low
- tonnage
Above 25 Formidable........... Limited to a few exceptionally

efficient processes

For the study of an ordinary bituminous coal, 10 per
cent on the curve is used; and the specific gravity representing
this point is usually selected for the washing of a composite
sample, the clean coal and refuse fractions of which are studied
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for their various prorerties. If a horizontal line is drawn
from this point on Curve 4 (speciffc gravity curve), the points
at which 1t cuts the other lines represent the following:

Curve 1, the avérage ash per cent of the separated coal;

Curve 2, the actual ash per cent of the heaviest piece of
material left in the coal, and likewise the lightest piece of
material in the refuse; and ‘

Curve 3, the average ash per cent of the refuse extracted.
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