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FOREWORD

- This report on subbituminous coals from the Drumheller
coalfield in Alberta is the fifth in the series of publications
on the "Physical and Chemical Survey of Coals from Canadian
Collieries™. The present report is the first of this series
dealing with coals from.the western coalfields, ranging in
‘rank from bituminous to lignite, the earlier reports having
been concerned with bituminous coals only, and from the Mari-
time Provinces.

In general the survey has been conducted in & manner: to
yield such basic data on the physical, physico-chemical, and
chemical characteristics that would be useful to the operator
in mining and preparation, and that could also be used in
comparing the various coals in the same field and with coals
in other fields. In particular the survey was conducted to
ascertain to what extent an improvement in grade might be
effected by sizing, crushing, washing and blending.

Although the survey of' coals from the Drumheller area,
has been quite comprehensive and has included a1l the main
operating seams in the Drumheller, Rosedale, and East Coulee
sub-districts, the coals from thirteen mines only were studied.
These, however, were the typical larger operations which
accounted for approximately seventy-five per cent of the
total output of the area. The samples were collected during
1944, 1945 and 1946, and on completion of the study of the
sample from each mire a preliminary report was prepared for
limited distribution to the interested parties. The present
report comprises the results of the investigations on the
coals from the thirteen collieries, operating on four seams,
together with a comparison of the characteristics of the coals.

The physical and chemical tests were conducted by the

- staff of the Fuel Research Laboratories. The geological in-
formation contained in this report has been abstracted mainly
from published bulletins of the Research Council of Alberta,
Province of Alberta. : '

It is hoped that this publication and others to follow
will serve to acquaint all those interested with the character-
istics of Canadian coals and as an ald in exploitation of our
coal resources, end will result in thelr more efficient
utilization to the benefit of both producer and consumer.

R. E. Gilmore,
Chief, Division of Fuels.
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Chapnter I

. DESCRIPTION CF COALFIELD AND SEAMS(1)

In the province of Alberta coal occurs in three geol-
ogical series of horizons, namely (2) the Kootenay, (b) the Belly
River, and (c¢) the Edmonton. The first liles along the eastern
face of the Rocky Mountains and parallel thereto; the second and
younger lies east of the first and partly up the eastern side of

the province; and the third and youngest along the central portion
of the province. ) '

In 1924 the horizons were arbitrarily subdivided by
J.A. Allan, of the Alberta Research Council(l , Into 46 areas or
coal districts w?iih were subsequently increased in 1S40 in a
revised coal map 2) to 49 areas (See Figure I). Each area was
named after some mining centre, town or geographical feature
within 2ts boundaries, and although the boundaries are more or
less arbitrary they were bas?d upon the geological and chemlical
characteristics of the coals(3). The Coal Sales Act, 1925
(Statutes of Alberta, 1G21, Chapter 21) assented to April 10,
1925, legalizes the coal areas inscfer as they are used in the
sale of coal. '

The Drumheller area 1is one of fifteen which are under-
lain by the Edmonton coal-bearing formation. This formation,
according to Allan, is distributed over the western two-thirds
of the Province of Alberta, and occupies a broad trough-shaped
structure with a north-west trend, so that the lcwer members of
the formation outcrop on either side of the structure in the
foothl1lls on the west, and along the eastern portion of Alberta.
The Red Deer.River has cut its valley through the entire thick-
ness of the Edmonton formation, and in the Drumheller area the

lower €50 fee% of beds are exposed in the badlands alcng the sides

of the valley.

(1) "Geology of Drumheller Coal Field, Alberta": John A. Allan,
Report No.l4 - Scientific and Industrial Research Council of
Alberta, 1024,

(2) coal Areas iap of Alberta, Map No. 18, 1940 - prepared by
J.A, Allan.

(3) "Geology of Albertsa Coal": John A. Allan - Bulletin of the
'~ Canadian Institute of Mining and Metallurgy, No. 156 (April
1925) pp - 387-%405).
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The Edmonton formation is composed of light to dark
ccloured shales, bentonitic clays and sandstones, coal seams, and
carbonaceous bands. These were deposited during the brackish
water period which succeeded the marine invasion of the central
part of the continent during Cretaceous times.

. A complete typical section of the Edmonton formation
.as measured-along the Red Deer Valley, where 1t outcrops 1in the
Ardley, Big Valley, Carbon and Drumheller coal areas, 1s shown
below. The measured section contained 1224 feet of strata with
an aggregate of 62 feet of coal. The coal seams, from the oldest
to youngest, have been numbered from 1 to 1lu4, respectively. They
vary in thickness from less than one foot to a maximum of about 20
feet, and in themselves vary laterally throughout the formation.

- B The Drumheller coal area 1s situated in the vicinitv of
" the town of Drumheller, some 85 miles east-northeast of Calgary.
It includes an area of twelve townships and is cut dlagonally’
from northwest to southeast by the valley of the Red Deer River.
As only the lower two-thirds of the Edmonton strata occur in this
area, the hlghest coal seam observed herée 1is the carbon or No. 1l
seam, which occurs in the northwest quarter of section 33, town-
ship 27, range 21, about 3 miles north of Rosebud River.

All of the coal seams, from the lowest up to seam No.Q,
are exposed along the sides of the Red Deer valley between Fast
Coulee at the mouth of Kneehills Creek, a distance of about 20
miles. .The various seams occurring in this area have been des-
cribed by Allan as follows:-

~ Seam No. O: This seam outcrops close to the level of the Red
Deer River below the entrance to the Star mine., Here the seam 1is
about 14 inches thick, but it thins towards the east, and is of
no commercial importance.

’ Seam No. 1: This seam, formerly known s the "Deep or Drum-
‘heller™ seam, is the lowest workable seam. It is the thickest
seam in the area and ranges on the average from 4 to 7 feet in
thickness. The true dip of the seam is in a west-southwesterly
direction at the rate of about 20 feet to the mile. It is divided
into two benches by a band of bentonite varying in thickness from
a fraction of an inch up to twenty inches. In some places this
band of impurities is too wide to warrant its extraction in order
to work the lower bench. 1In several of the mines there 1is also a
band of hard "granular" coal near the top of the lower bench, as
well as below the bentonite parting in the lower bench. This
granular coal is fine textured, hard, and a litple heavier than
the normal coal. The granular texture is due to the presence of
Innumerable conchordal fracture surfaces, and although not atimac-
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tive on the market, analyses show that its heating value is com-
parable to the normal coal. All of the mines ‘are working the
upper, bench, which varies from 5 feet to 6 feet 4 1inches in thick-
ness, whereas at some of the mines both benches are mined, .the

lowv bench varying from 18-to 42 inches in thicknéss. The coal is
bright when freshly mined, but becomes dull when exposed to the
air, and disintegrates to some extent on weathering.-

n
;

, Seam No. 2:  This coal seam’ occuring some 35 to 50 feet above
No. I, varies from 22°to 40 inches in thickness with about a half"’
inch band of bone near the centre. The coal seam mined at East
Coulee, which was formerly considered to be the No. 1 seam, has
been correlated in recent years with the No. 2 seam. It is now
often referred to 'in that district as the East Coulee seam. The
coal, when fresh has a dull lustre.

Seam No. 3: This seam is seldom more than one foot thick and
is of no commercial value.

Seam No. 4: This seam is about one foot thick and only use-
" ful as a marker.

Seam No. 5: Next to No. 1 seam the No. 5 seam, formerly known
as the "Top" or "Newcastle" seam, was the most important commer-
cial producer in the Drumheller area. It varies in thickness from
3 feet 6 inches to 5 feet 5 inches, and the average thickness where
mined was abcut 4 feet 8 inches of relatively clean ccal. Gener-
ally there is one band of bone varying from a mere parting to a
maximum cf 12 inches, but on the average is less than 3 inches in
thickness. The coal as mined is shiny and irregular in size and
shape, and slacks readily but not uniformly. The seam thins to the
east and south. Although in 1921 there were eleven mines working
the seam, mining has been discontinued near Drumheller, and has
been confined to small operations near Willow Creek, and more
recently at Rosedale.

Seam No. 6: This seam varies from 6 inches to 37 inches in
thickness and is mainly a carbcnaceous shale.

Seam No. 7: This seam, formerly known as the "Vulcan" and
"Daly™ seam, varies in thickness from less than one foot to a max-
fmum of 6 feet 8 inches, but in this case would include about a
24 inch shale parting. ILaterally, this seam changes in thickness
and quality very rapidly, and at present is only being worked at
one mine near the mouth of Michichi Creek in a very small operation.

Seam No. 8: This ccal seam varies in thickness from a fraction
of an inch to a maximum of 4 feet of clean ccal, but is unimoort-
ant commercially.
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Seam No. 9: ﬁnimportant - with less than“one foot‘of coai

Seam No.10: This seam is of no commercial value as 1t does
not 1include more than a few inches of clean ccal. ' '

Seam No.1l: This seam, sometimes referred to as the "Carbon"
seam because it has been mined near Carbon, west of the Drumheller
area, 1s the uppermost seam that has been recognized in the Drum-
heller area. Limited mining in this seam has been conducted about
3 miles north of the Rosebud River where the coal seam was about

3 feet 7 inches thick.

: Coal mining in this area has been conducted 1in the five
seams numbered 1, 2, 5, 7 and 11, but the most productive cpera-
H tions 1n recent years have been in seams No. 1 and No. 2.




5. _
Section of Edmonton Formatibh in Red'Deer’Valley(n)

Feet . . Description
(Contact overlain disconformably by Paskapoo)
60 . Sandstone and shale
20 ' - No. 14 seam (Ardley)
50 o Rock
o ) No. 13 seam
- b8 170 " Rock
W 1 Volcanic tuff
- N 50 Rock ' '
& 5 No:. 12 seam (Thompson)
90" = Rock o -
-6 No. 11 Seam (Carbon (Paton)
155 Rock
3 - Corbicula zone
20 : Rock
3 o Ostrea zone
85 Rock '
‘Ornithominus zone, 110 ft. above No.9
2 No. 10 seam (Marker seam)
60" : Rock
1 No. 9 seam
5. - Rock
2 ~ ° No. 8 seam
100 ¢ : Rock
y - . No. 7 seam (Daly)
25 - Rock -
2 No. 6 seam
70 Rock
5 No. 5 seam (Newcastle)
15 Rock
No. 4 seam
10 Rock .
1 : No. 3 seam
10 Rock
3 No. 2 seam
30 . Rock
6 - No. 1 seam (Drumheller)
4o . Rock
1 - No. O seam
100 Rock
e (Bparvaw shales at base)
1224 Total thickness of the Edmonton formation

(4) Geology: Part V - Zoal Areas of Alberta:- J.A. Allan, Research
Council of Alberta, Report No. 34 1943 (Table 5)
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5 Chapter II
' DESCRIPTION OF TEE MINES ~

Coal mining 1n the Drumheller area centres around four
towns along the Red Deer River, namely, Drumheller, Rosedale,
Willow Creek, and East Coulee, from northwest to southeast, re-
spectively, and at Wayne on the Rosebud River (see Figure 2).
For convenience of investigation the area may be divided into
three main districts as follows-- :

1 "Drumheller:- Townshin 29, range 20 and 21, west of the 4th
meridian, 1n the vicinity of the town of Drumheller

2. Rosedale:- Township 28, range 18 to 20, west of the hth
~in the vicinity of the towns of Rosedale and Willow Creek;
and townshi~ 27 and 28, range 19 and 20, west of the 4th
~‘meridian, in the vicinity of the town of Vayne.

3, East Coulee:- Townshin 27, range 18 west of the U4th meri-
dian, in the vicinity of the town of East Coulee.

The physical and chemical survey of the coals from the
Drumheller area was over a period of years beginning in 1944, and.
was confined to several typical larger operations in each of the
above districts with a view to obtaining a cross-sectional pnicture
of each of the seams he’ng mined. Thus, although in 1946 there
was ¢ *~+tnl of some 24 collieries in operation, the survey deals

anly Wwith thirteen of them, as listed below. However, these-
collieries accounted for almost 75% of the ‘production of the
whole area.

List of Mines Investigated(5)

Operator Mine Seam Sec. Tsp. Rg. V4.
‘ No.

S e e et o et i St P

Drumheller Districf

1. Newcastle Collieries Ltd. Newcastle 1 3 29 20 W4
2. Red Deer Valley Coal Co.Ltd. Red Deer Valley 1 7 29 20 W4
3.. Midland Coal Mining Co.Ltd. Midland 1 9 29 20 W4
4, Regal Coal Co.Ltd. Commander 1 9 29 20 W4
5. Hy-Grade Coal Mining Co.Ltd. Hy-Grade 1 11 29 20 VWi
6. Brilliant Coal Co. Brilliant. 1 10 29 20 V4
7. The Minute Coal Co. Minute 7 14 29 20 Wi
Rosedale District ' o ) o
- B. Rosedale Collieries Ltd. ' Star 1 28 28 19 Wi
9. Rosedale Collieries Ltd. Rosedale 5 28 28 19 w4
10. Arcadia Coal Mines- Ltd. Arcadia 2 7 28 18 Wi
" East Coulee District
v 11. Murray Collieries Ltd. Murray 2 29 27 18 wi
12. Monarch Coal Mining Co.Ltd Vestern Crown 2 20 27 18 4
.13. Regal Coal Co.Iltd. Atlas 2 21 27 18 Wk

(5) "Coal Mines in Canaca™ - Publication No.%4-1, January 23,1946,
Division of Economics, Mines & Geology Branch, Dept. of Mines &
Resources.




7.
DRUMHELLER DISTRICT
Newcastle Collieries Ltd.

This comnany, with an output of over 11, 000 tons of coal
during 1944, and oreviously known as the Alberta Block Coal Co.
Ltd., operates the Newcastle mine (Alberta mine No.620) at a point
about one mile sovuthwest of the town of Drumheller, in the No.l
seam. During the period when the samples were collected in 1945
the mine was entered by a shaft 100 feet deep, the main level
having been driven .both southwest and southeast, the latter for a
distance of about 6200 feet.

The thickness of the seam worked at this mine averaged
about 5 feet 6 inches. A typical section of the seam consisted
of the following: 1 to 2 feet of top coal and bone; 1 to 3 inches
of bone or clay; 4 to 5 feet of coal, with a bone intrusion in
places varying up to 8 to 10 inches; and 4 to 6 inches of clay
and bone. Throughout a large part of the seam there is a bottom
bench of 3 to 4 feet of rather dirty coal which is not mined.

The advance room and pillar method of mining was employed, with
rooms approximately 25 feet wide being driven at 45-foot centres,
leaving 12 to 15 foot pillars which were not extracted. The coal
was machine-mined by undercutting in the 4 to 6 inch bentonite
bed, and then shearing.

The coal was hand-loaded into 1700 to 1300 1b. capacity
cars and hauled by horse to the levels, where a main and tail
haulage system brought the cars in trips of 45 to the bottom of
the shaft to be elevated by means of a steam-operated, balanced-
cage hoist to the surface.

Bankhead

At the tiople the coal was discharged by the end dump
cage onto a 11 1in. bar screen (popularly known in the area as the
'mine screen' ), 15 feet in length. The oversize was weighed in a
weigh-pan and then dumped onto a steel conveyor-type picking
table. The hand-picked +15 in. lump was then fed to a single
decked shaker screen fitted at the head end with 1 in. rd.,
followed by a 2 or 27 in. rd. hole screen, and at the discharge
end with a 4 or 5 .in. rd. hole screen, resulting in the prepara-
tion of the following sizes:-

a) Plus 4 or 5 in. lump
b) 2 or 2% - 4 or 4% in. stove or egg
c) 0 - 2 or 2% in. slack (Degradation from lumps)

The 0 - 1% in. slack from the "mine screen was coll-
ected in a bin, and in admixture with the 0 - 2 or 2% in. slack
from the above screening, was elevated to a rotary screen equlpped
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from feed to dischar e end with the following screens: (a) 5/8 1in.
or 3/4 in. sq. mesh 2/3 of length of screen), and (b) 1-3/8 1n.
sq. mesh (remaintng 1/3 of screen) _This”ecreening resulted in the

following sizes:-

(a) 1-3/8 in.sq. to 2 or 2% in.sq. Range Nut

(hand picked on short belt conveyor)

: é ; 5/8 or/}/h to 1-3/8 in.sq. Nut Pea’ %Stoker)
c) 0to5 8 or 3/4 in.sq. Slack

In addition to the above sizes, the plus 1% 1n. lump
coming over the 13 1in. mine screen" was sometimes loaded direct
as 'singled screened lump ., .Thus the various comnercial sizes
produced at this mine, and trade named Newcastle and:A.B.C., were

as follows:

1. Double screened lump -+ Plus 4% or 5 in. rd.

2. S3ingle screened lump ~ Plus 1% 1in. bar.

3. Stove or egg 2 or 25 to 4 or 5 in.rd.

L, Range nut . - _ .tl/j /8 in.sq. to 2 or 22 in.rd.

5. Nut pea (Stoker) 8 /% in.sq. to -3/8 in.sq.
6. Slack - . S 0 to 5 8 3/4 in.sq. or 1% 1n bar.

, ae‘d Deer Valley'Coal Co. Ltd.

v

_ <" This company, which rroduced over 188,000 tons of eoal
during 1944 operates the Red Deer Valley mine (Alberta mine No.
402) near Nacmine, Alta., Just wesc of the town of Drumheller

T

The coal was: mined in the No. 1 seam, which lies about -
800 feet below,the surface in this area, the mine being entered
by a shaft. The seam varies from 5 to 6 feet in thickness, and
was mined by the room and pillar system using undercutting and -
shearing machines. The coal was brought to the surface by means
of a balanced-cage hoist in 3200 1b. capaclity cars. .

Bankhead -

During 1944 when the samples for this survey were coll-‘
ected, the coal was dumped by means of an end duwmp tippling -
arrangem°nt onto a lé bar screen (mine sereen). The oversize was
weighed ln a weligh pan and then discharged onto a double-decked,
double acting marcus shaker screen, fitted on the upper deck with

a 15-foot section of eliptic-holed screens, 3-3/4:x 4% 1in., &nd on
the lower deck with 2 in. rd. hole screens. This 1initial screen-

ing. resulted in the following products.

2 in.rd. - U4 or 51n. egg or stove
0 -2 1n. slack (degradation from lump)

b

gai Plus -4 or 5 in. (approximate rd hole) lumD
o b 4
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Normally the 2 - 4 or 5 in. size and 0 - 2 in. degrad-
ation slack in admixture with the 0 - 1% in. slack from the 'mine
screen' were conveyed by belt to an elevator and then elevated to
a triple-decked plato-vibrating screen, the upper deck being fitt-
ed with a 2 in. sq. mesh screen, the middle deck with a 1% in. sq.
mesh screen, and the low deck with a 1/2 in.sq. mesh screen. As
a result of this screening the following sizes were produced:

a) 2 in.sq. - 4 or 5 in. (approximately) - egg
b) 1% - 2 1n.sq. - nut

c) 1/2 - 1% in.sq. - stoker

d) 0 - 1/2 in.sq. - slack

o The lump coal may be rescreened at the end of the marcus
screen on a 10 in. screen to produce the following:

g 3 Plus 10 in. - large or ‘'super' lump
b) 4 or 5 - 10 in. - shovel lump.

All the lump coal was handpicked on a steel apron con-
veyor, whereas the minus I} in. coal was handpicked on a belt con-
veyor. ' ‘

The lump coal was loaded direct to cars by an Ottunmwa
box car loader, whereas the smaller sizes were fed by spiral chutes
to bins and loaded sepa—ately by means of a reciprocating loader,
after being rescreened, using a 2 in.rd. screen for the egg, and
a 1l in.rd. screen for the nut, and a 1/2 in.sq. for the stoker
size. Only one of these smaller sizes could be loaded at a time.

Thus the various commercial sizes, trade named "Glocoal"
and "10-5", which could be produced at the mine were as follows:

1. Super lump Plus 10 in.

2. Shovel lump 4 or 5 - 10 1in.

3. Double screened lump Plus 4 or 5 in.

4. Egg or stove 2 in.rd. - 4 or 5 in.
5. Nut 1% itn.rd. - 2 1n rd.
6. Stoker - 1/2 in.sq. - 1% in.rd.
"T.

Slack 0 -1/2 in.sq. or O - 1+ in.bvar

Midland Coal Mining Company, Ltd.

This covnany, pperating the Midland mine No. 2 (Alberta
mine ¥ 367), near Midlandvale. Alta., about U4 miles west of -
Drumheller, produced almost 274,000 tons of coal during 1944,

This mine, opened in 1929, was entered by a shaft 125
feet deep to the top of the coal seam. The main haulage level was
about 4500 feet long in a northwest direction at the time the coal
sample for the survey was collected in 1944.
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The No. 1 seam worked at this mine varied from about U4 ft.
6 in. to 7 ft. in thickness, with an average of about. 5 ft. 6 in.
In general the seam from top to bottom consisted of 6 in. coal;
2 in. clay; 4 ft. 9 in. coal gwith a bone parting varying from U to
10 in.); 8 in. granular coal (irregular); 4 in. coal (sometimes
clay); and 5 ft. bony coal. The bottom five feet of" dirty coal,
which ccmnrises the 1ower bench of the seam, was not befng mined.'

" Mining is conducted by the room and pillar method with -
rooms about 27 ft. wide at 45 foot centres, the pillars being with-
drawn on retreating. The coal was extracted by undercutting in the
clay band above the bottom bench, and by vertical shearing.

All the 2o0al was hand loaded into 2400 1b. capacity cars,
horse haulage and battery locomotives being employed from the face,
and for subsidiary haulage, while main and tail haulage as well as
the endless rope type was employed in the main levels. The coal
was brought to the surface by means of an electric hoist with
self-tripping balance cages.

Bankhead

- In the tipnle the cars of coal were dumped onto a 13 in.
bar screen ("mine screen "), from which the oversize was passed to
‘a weigh pan. The 10 in. lumps and the 1% in. ~lack then vassed
together -onto a reciprocating single-decked marcus screen fitted
usually with a 4 in. rd. hole screen, but when required, with
larger screens up to 6 in.., The plus % in. lump passed passed over
a reciprocating steel plcking table where the impurities were
picked out by hand and placed on a central elevated_trough attached
to the main table, and discharged onto a scraper conveyor to a bin
for disposal.  When required the plus 4 in. lump could be screened
at the tail end of the marcus on a 10 in. screen to produce plus
10 in. large lump and ¥ to 10 in. lump. L

The 0 - 4 in. coal dropped onto a conveyor belt and was
delivered to the first of two rntary screens fitted at the head
end with a 1 or 1- 5/16 in.sq. mesh screen, and at the discharge
end with a 1- 7/% in. sq. mesh screen resulting *n the production
of the following sizes:- - ,

§a) 1-7/8 - % 4n. Egg (hand-picked on a conveyor belt)
b) 1 or 1-5/16 - 1-7/8 in. Nut
(¢) 0 - 1 or 1-5/16 Slack (stoker slack)

The slack was ccnveyed by belt to a second rotary screen
fitted with a 1/2 in. sq. mesh screen at the head end, and a 5/8
in. sq. mesh screen at the tail end, resulting in:-

§a§ 5/8 - 1 or 1-5/16 1n. Stoker
b) 0 - 5/8 in. Slack
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The lump coal was loaded direct to box cars by an Ott-
umwa loader, whereas the smaller sizes were stored in bins prior
to loading with portable loaders. v .

THus the Yarious commercial sizes, marketed under the ,
trade name "Midland", which were or could be produced, were as. _ 1
follows: ' ' ' :

1. Large lump Plus 10 in.
2. Lump 4 - 10 in.
3. Double screened lump Plus 4 in. rd.
4. Egg or stove 1-7/8in.sq. - 4 in.rd.
5. Nut 1 or 1-5/16 - 1-7/8 1in.sq.
6. Stoker (Pea) 5/8 - 1 or 1-5/16 1in.sq.
7. Slack 0 - 5,/8 in., or 1, or 175/16
' in.sq., or 0 - 1-1/2 in.bar

The 1ndications were that depending upon market demands
and production factors changes In the various screens were made
from time to time and thus, although coal was sold according to a
definite trade slze deslignation, the screen limits were not nece-
ssarily constant. ‘

Some so-called "granular lump" was also reclaimed for

local sales. This coal was not the typical “granular™ coal known
in the area, but was more or less a bony coal.

Regal Coal Co. Ltd. - Commander Mine

The Commander Coal Mine (Alberta Mine No. 422), owned
and operated by the Regal Coal Co., Ltd., situated west of Drum-
heller near the Midland mine, was a new mine. In 1944, when
samples were collected for this survey, it was still in the devel-

~opment stage. The mine was entered by a shaft from which the main

haulage way was struck off for about 5300 fect.

The No. 1 seam ntned at this colllery was very similar
to that occuring in the Midland mine, and had an average thickness
of about 5 ft. inches, with lateral variation from about 4 feet
6 inches to 7 feet. The seam occurred in two benches, with about
5 feet of mineatle coal in the top bench, and about the same thick-
ness of inferiocr c¢ual in the lower bench.

Mining was effected by the room and pillar system, the
coal being undercut in the band of bentonite or bony coal separat-
ing the two benches of the coal seam. The coal was hand-loaded
into 4% or 5 ton capacity cars and delivered by trolley locomotive
to the bottom of the shaft. Here-a balanced-cage holst brought
the cars of coal to the surface.
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At the time the mlnes was visited the tipple was not
completed. The coal was end dumped onto a 13 inch bar screen,. the
oversize being weighed 1n a weigh pan prior to being screened on

~a series of shaker screens. The ultimate aim was to arrange the
equipment so as to produce various commerclal sizes normally pro-
duced in the Drumheller field, such as lump, stove or egg, nut,
stoker, and slack. It was indicated that the mine would be. dev-
eloped for an output of about 1500 tons per day. During 1944 the
mine produced somewhat more: than 69,000 tons of coal.

Aﬁxfcrade Coal Mining Co. Ltd.

" This conpany, formerly operating on No. 5 seam, opened
~a new mine (Alberta Mine No. 1421) in 1933 on No. seam. This mine, B
for a short time operating under the name of Fireside Coal Co. Ltd., |
is situated about one mile west of Drumheller on the north side of k¥
Red .Deer River, directly opposite the Newcastle mine, which is on
the other side of the river.

The mine was entered by an 8 x 16 foot shaft, 100 feet
deep to the coal seam. A main level in the coal was driven about
4000 feet north. The workings in 1944 were all to the east of the
main level. The east level was struck off the main level some
1800 feet from the shaft and extended northeast about. 5400 feet,
the workings being carried on to the north and south.

The coal seam was about U4 feet 6 inches thick, and an
average section from roof to floor was as follows: coal 6 inches;
bentoniteselay 1 inch; coal 3 feet, parting 1 inch; "granular" coal
14 inchésY*bentonite 6 inches; "granular" coal 10 inchesé(not
uniform); bone 6 inches; coal 2 feet. -The 6 1inch bentonite. band
splits the seam into two benches. In most places only the top
bench was being mined, but north of 5 East both benches were being
mined, the low coal being of somewhat better quality.

. The coal is mined by the room and pillar system, the

. rooms being about 27 feet wide and the pillars, which are not ex-
tracted. from 12 to 15 feet 1in width.. The coal is worked on the
advance, the cut being r2de in the © inch bentonite band separat-
ing the upper and lower coal benches. After being shot down the
coal is hand-loaded into one ton capacity wooden cars ~nd hauled to
the main level by horse. The cars, in trips of about 35, are then
brought to the bottom of the shaft by a mailn and tail haulage sys-
tem, and subsequently to the surface by an electrically operated
single drum hoist, using balanced cages.
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In the preparation house the coal was dumped onto a 13
inch bar screen (miner's screen), the oversize passing to a weigh
pan. After being weighed the plus 1% in. lumps were discharged
onto a reciprocating quadruple decked balanced shaker screen, of
the Marcus type, in which the upper decks had a forward moving
action, and the lower decks a backward moving action. The top
deck was fitted in the upper section with 1% in. slot screens, U
ir. rd. hole, and 3 in. rd. hole screens, in succession from~ the
head end, and with 1% in. slotted screens in the bottom deck.

Thus on the upper decks there was produced plus 3 or 4 in..lump, -
and 12 to 3 or 4 in. egg size. The lump was handpicked and loaded
direct to cars by means of a retarding type steel conveyor. The

egg 8ize was also handpicked, after being by-passed to a side
picking table.

The 0 - 1% in. coal from the above passed to the top
deck of the lower section of the screen fitted with a 3/4 1in. -
slotted screen producing 3/4 to 13 in.. nut, which was by-passed
onto a side steel picking table and then loaded direct to cars..

o213 o R IR 4B 4% n | P e T

The 0 - 1% in. slack from the "miner's screen" was
mixed with the 0 - 3/4 1in. degradation product, from the lump
screening, in a bin. VWhen stoker coal is prepared this slack mix-
ture was elevated by bucket to a rotary screen fitted with a 3/4
in. mesh square screen making 3/4 - 1% in. nut-pea or stoker, and
0 - 3/4 in. slack. The nut size was somevhat larger than the
stoker size as it was screened entirely on slotted screens. All
the small sizes were locaded by means of & special chute.

o v - 44 e ety At

Thus ‘the various commercial sizes prepared for market-
ing under the trade name "Hy-Grade" during 1944 were as follows:

1. Double screened lump Plus 3 or 4 in. rd. hole

2. Single screened lump Plus 12 in. bar

3. Egg or stone in. slot - 3 or 4 in. rd.

4. Nut 37# - 1% in. slot

5. Stoker (nut pea) M in.sq. - 13 in, bar

6. Slack - 3/4 in. sq., 1% in. bar,
or larger

The single screened lvmn is somet imes referred to as
yine Run because it consists of all the lumps passing over the
'mine screen" (1% in. bar screen).

The average output of this mine varied from 300 to 400
tons per day and during 1944 produced almost S$3,000 tons of coal.
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Brilliant Coal Company

: The above company 1is the successor to the Drumheller _
Consolidated Collieries, which started overations in 1928 1in the.
No. 5 seam. 1In 1932, after the company reorganization, operations
were terminated in No. 5 seam-because the. coal was of inferior
quelity. The shaft was deepened and since that time coal from' No.
1 seam has been produced. In 1944 the mine produced over 93 000

tons of coal.

. The m.’me (A}.bertd Mine ‘No. 1258) 1is situated near Mid-
landvale, about 12 miles west of Drumheller on the south side of
Red Deer River, and is entered by a shaft 125 feet deep to the

'bottom of the seam.

- The No. 1 seam here, as in other locations, occurs in-
two benches, with only the top bench containing suitable coal.
This top bench, vhich averages about € feet 1in thickness, has a
typical section from top to bottom as follows:- 2 in. clay, about
3 ft. 6 in. coal; 2 to 4.1n- shale and bone; 12 to 15 1n. "granu-
lar" coal; and 6 in. *bentonite. The granular coal 1s 1rregu1ar
and 1ntru510ns of 1ronstone appear from place to place.-

Mining was carried on by the room and pillar system, the
rooms being about 25.ft. wide, with the pillars varying from 12 to
15 feet in width. The cut.vas made in the 6 1n. bentonite band
.and. the coal was sheared vertically. The coal was hand loaded into
‘about 2800 1b. capacity cars, hauled tc the main ‘entries by horse,

‘and drawn in trips of about 45 cars by battery locomotive to the
bottom of the hoist, a distance of about 1% miles. The workings
were to the north and south of the main haulage way. '

Bankhead ) - o :;

: The coal was brought to the tipple by a balanced cage

hoist, and each car was end dumped onto a 13 1in. bar screen

- ("miner's screen"). The oversize, after being weighed in a weigh

pan, was discharged to a shaker screen fitted from head to tail

end with the following-screens: 1 in. rd.’ hole, 2 in..rd hole, and

4 in. rd. hole. The plus 4 in. lumo, which was hand picked, was
loaded direct to cars:.with the aid of a portable drag conveyor ;
loader. The minus 4 in. coal together with the 12 in. slack from -
the miner's screen passed by chute to a belt conveyor, taking the -
coal to a subsidlary screening house. Here the coal was passed

over a short stationary 5/8 in. bar screen, where fine slack was
removed In order: to take some load off the screens. The coal

passing over the 5/8 in. bar screen was separated 1into various

sizes by means of a rotary screen fitted from head to discharge

end with the following square mesh screens: 1 in. and 1-13/16 1in.
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The following sizes were thus prepared:-

a) 1-13/16 - 4 1in. Egg . g
b) 1 - 1-13/16 1in. : Nut : @
c) 0 -1 in. Slack

The above sizes were stored 1n’bins prior to being loaded into
cars. :

- The varlous commerclal sizes produced at this mine, and
marketed under the trade name "Brilliant" were as follows:-

- 1. Double screened lump Plus 4 1in. rd.
2. Single screened lump Plus 1% in. bar
3. Stove or egg 1-13/16 1in. sq. - 4 in. ra.
4. Nut 1 - 1-13/16 1in. sq,
5. Slack ' 0 - 1 in. sq. or 1% in. bar

‘Although the output of the mine was absut 400 tons per ‘
day, 1its capacity was sald to be 500 - 1,000 tons per day. ;

[ —

The Minute Ccal Co.

This small mine (Alberta mine No. 1520), with an output
in 1944 of just over 8,000 tons, is situated about 1% miles north
of Drumheller and is operating on No. 7 seam. At the time the
survey samples were collected in 1944, the mine was entered by a
drift- into the seam, the entry being driven in abocut 250 feet.
This was a new opening, the earlier working at a nearby location,
and in about 3,000 feet, having been abandoned.

The No. 7 coal seam at this mine was about 5 ft. 8 in.
thick with a band of bone about 12 to 16 in. in thickness occuring
about 22 1inches from the floor. Due to the nature of the seem it
vas apparsntly difficult to mine this coal cleanly. ;

The seam was worked by the room and pillar system with
‘the cut being made at the bottom. The ccal was hand loaded Into
small wooden cars and hauled by horse cut of the mine to the head
of a chute leading to the tipple.

The cars were end dumped onto a long wooden chute and the
coal was released vty a gate at the bottom of the open chute onto a
single decked shaker screen fitted from head to tail end with the
following rd. hole screens: 3/4 in., 2 in., and 4 1in, In this
wanner the following commercial 'sizes, marketed under the name

Good Quality" were produced:- - ' :

1. Lump Plus 4 in. rd.
2. Egg or stove 2 - 4 in. rd.
3. Nut 3/} - 2 in. rd.
4. Slack 0 - 3/4 in. rd.
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The lump was handpicked and stored in a long inclined
chute, whereas the smaller unpicked sizes were stored in bin-type
chutes, prior to delivery by truck to the railway for loading into

cars.
The output was about 30 tons pef day,wbut'wasfsdfsequent-
ly increased to about 60 tons per day. I

ROSEDALE DISTRICT

" Rosédale Collieries Ltd. - Star Mine (No. .1 Seam)

This companyloperatiﬁg the Star Mine (Alberta mine No.
436) on the north side of the Red Deer River rear.Rosedale, Alta,

produced almost 123,000 tons of coal during 194%.. .

This mine, opened -in 1914, is entered by a drift in the
coal, which. in 1944 was to a distance of about 10,000 feet. This
single-tracked main haulage way proceeded in a northwest direction,
side entries being driven off to the east and west . every 1,600 to
2,000 feet: - o T . o - : -

The No. 1 seam worked at this mine consisted, on the
average, in sections from'floor to roof of the following:- 5 in.
bone; 1 ft. 6 in. coal; 2 1. bone; 2 ft. 6 in. coal; 1 ft. 2 1in.
"granular"” coal; 8 in. bentonite; 3.ft. 6 in. coal. -The 6 in.
bentonite’ separates-the seam into two benches. There is quite a
lateral variation in. the .seap, the upper bench varying from 4 ft.
to 8 ft. 1in thickness, whereas the low bench may. in some cases be
absent, ‘and :in-others vary: from a very thin streak to-33 ft. In
the upper bench the above noted 2 in. bone parting may increase to
over 12 in. 1in thickness. - In 1944 when samples were collected for
this survey only the top bench was being mined, including the
"granular" coal. - . R A e

Mining was conducted by the room and pillar system, with

25 ft. rooms at 35:ft. centres, the 10 ft. pillars not being ex-
tracted. The coal was undercut in either the 6 in. bentonite band
or'in the "granular™ coal, using Sullivan & Goodman machines. A
duckbill loader was used in conjunction with the cutters in driving
entries, the coal being loaded into 1800 1b. capacity cars. .
Horses and battery locomotives were used for subsidiary haulage .
whereas the main and tail system was used in the main haulage way.

- Bankhead

s

The cars of .coal were brought from the main éntry,uﬁfa

slope by creeper to the top of the tipple where they were dumped
by means of a single rotary tipglerfonto a reciprocating feeder, b
which delivered the coal to a 1i in. bar screen ("niiner's’ screen"). -
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The oversize, after being weighed in a welgh pan, passed over a
double decked, balanced shaker screen 13 ft. long and 5 ft. wide.
The top deck was fitted frcm head to tail end with 3 in. rd. and’
} in. rd. hole screens in succession, followed by a dead-plate
section used for hand picking the plus 4 in. lump. The minus 3
in. cval fell onto the bottom deck, which was equipped with 2 1in.
rd. hole screens, making a 2 - 3 in. size. This coal, by means
of a deflecting plate placed midway, on the lower deck, was de-
livered to a 20 in. wide steel picking plate attached to the upper
deck of the shaker, and thus moving the coal in the opposite
direction. The coal passing the 4 in. screen of the upper deck of
the shaker, and thus retained cn a 3in. screen, dronped onto the
sceond section of ‘the bottom deck fitted with a scereen having
slots 1 in. wilde and & in. long. This screened 3 - U4 1in. size
met the 2 - 3 in. coal on the o-cklng olate, and was loaded to
care as 2 - 4 in. egg., Vhen g"anular’ coal occured in the lunp
coal 1t wvas removed by hand and placed on the blind plate of the
batton deck for delivery to cars.

The ‘0 - lu in. slack passing the "miner's screen" was
rescreened on-a 12 in. bar screen to remove some of the flat
oversize pleces, which were delivered to the lower deck of the
shaker to be included with the egg size. The undersize, mixed
vith the 0 - 2 in. degradation from the lump screening, was then
loaded airpct to oars for shipment, and sold as 0 - 2 1n. slack.

Thus the various commercial sizes marketed under the
trace name "Rosedale vere as follows:-

1. Lamp. Plys & 1in.
2. Egg or stove 2 - 4 in. rd.

Rcsedale Collierlies Ltd. - Rosedale Mine (No. 5 Seam)

In April 1945 thils company made
No. 5 seam, about 1700 feet from the Star
time this new development was sampled, in
ectry had been driven in to a distance of

a new drift opening in
Mine tipple. At the
November 1946, the main
about 1500 feet, and

there was one side entey about 1000 feet long.

The seam var‘ed between 42 inches to 54 inches in thick-
ness, and containeé a discontlinuous parting of bone and/or clay

varying to some degree in thlckness, but averaging about > in.

‘This new developnent was mined by unaercutting, a Duck-
bill being employed for loading. At the end of 1946 the maximum
output was about 50 tons per day, and it was delivered to the
Star Mine tipple and admixed 1in preparation with this latter
mine's output.
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Arcadia Coal Mines Ltd.

. This mine, the Arcadia No. 2 .(Alberta mine‘No, 1589),, .
owned and operated by the Bullock .Coal Sales Ltd., of Calgary,
Alta, was .ovened in August 1943, and during 19”4 only produced .
slightly over 8,000 tons of coal. The mine is situated about two
miles northwest of East Coulee in. the Willow Creek coulee and op-
erates on No. 2 seam. The No. 1 mine was situated about one-half
mile down the creek, and cecased operation in 1942,

The No. 2 mine 1is entered by means of a drlft on the
seam, the main level having been driven a distance of about 700
feet at the time the mine was sampled in August 194k.

The No. 2 seam in the development area- averaged about
% ft. 10 in., and in.section showed the following from roof to
floor —410 in. bone, 3 ft. 6 in. coal.

One longwall wvas in ooeration in 1944, this being about
160 ft. in length. The coal was undercut and loaded onto a Mavor
and Coulson shaker pan conveyor for loading the pit cars. The 10
in. of bone:over the coal was used as a roof. v

Bankhead

o : The coal was brought to the surface and end- -dumped 1into
a. chure, from wvhich it-was loaded 1into trucks for del*very to the
tipple at the No. 1 mine. Here the trucks were side dumped, the
coal being .delivered by means of a stoker feeder to an 1nc11ned
double-decked shaker screen. The top deck of the screen was fitted
at the tail end with 3 x 11 in. slot screens and 33 in. rd. hole
screens resulting in the production of so-called plus 4 in. lump,
vhich was loaded direct to cars. At the head end of the top deck
there was 2 2 in. rd. hole screen. The coal passing the 4 in.
screen and retained on the 2 in. screen was delivered without any
further treatment to cars for loading as egg or stove size. The
material passing this 2 in, screen dropoed onto the head end of
the bottom deck. fitted with a 3/4 in. slot screen, making 3/4 to
2 in. nut, and O - 3/4 1in. slack. These smaller sizes were also

loaded direct to cars.-

The varisus commercial sizes produced were thus as

follows:-
1. Tump Plus 4 <n.
2. Egg or stove 2 in. rd. - 4 in.
3, Nut - .3/4 in. - 2 in. rd.
4. Silack - 3/2:r 1n. or 13 in. bar

_ During 194% the output of this mine was ]ust over 3,000
tons. .- .
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FAST COULEE DISTRICT

: ',~-Mufra§ Colliéries‘Lfd;

This company'opened the mine (Alberta mine No, 14901)
from wh'ch the samples for this survey were collected neat East
Coulee, south of the Red Deer River in 1936. The mine, operating
on the No. 2 seam, was entered by a drift into the seam in a
westerly direction. The main haulage way was somewhat over a mile
long, and all the workings were to the southwest.

The seam averaged.about 5 ft. 5 in. in thickness, and
consisted of fairly clean coal with very few thin intrusions of
shale. The bottom few inches was, in some locations, of a bony
naturs. This seam, at this locat ion, underlies the No. 3 seam by
about 14% ft. and overlies the No. 1 seam by about 25 feet, the No.
1 being merely ‘a thin marker seam, and the No. 3 consisting of
from 2 to 2% ft: of clean coal. In the strata above No. 3 seam,
No. 5 and No. 7 seams occur in very thin beds..

, The..coal at this mine was extracted by the room and
pillar system, with 23 ft. rocoms and 17 ft. pillars. The entries
to the rooms were about 10 ft. wide, allowing 90 ft. pillars for
support. Usually none of the pillars were extracted because of the
- bad roof and floor conditions. The coal was cut at the bottom
etlther in the Ttone or coal, and then vertically sheared in the
middle. The shot c¢oal was hand loaded into metal-lined wooden
cars with a 3509 .1b. capacity, and hauled by horse to the main
haulage way. : From here the ccal.was hauled either by trolley or
battery locomotive to the mine entry, which was situated about 200
ft. above the level of the valley.

Bankhead

At the mine entry the coal was dumped.by means of a rot-
ary tippler onto a 1% in. bar screen, The oversize was weighed in
a welgh pan and then remixed with- -the slack and carried by scraper
conveyor to a 36 in. belt conveyor, whilch brought the coal down a
fairly steep incline a distance of 700 fcet to the main prepara-
tion house 1n the valley. Here the cocal was first separated on a
hanging shaker.screen into plus % in. lump and O - 4 in. slack and
smalls. - The plus % in. was:-loaded direct to cars whereas the O -
L in. coal was conveyed by belt to a second shaker screen sitted
from head to.tail end with:-the following screens:- 5/8 in. rd.,

1 in.-s8lot, and 2 in: rd. The propducts prepared as a result of
this screening were: 2 - 4 in. rd. egg, 1 in. slot - 2 in. rd.
nut, -5/8 in. rd..ta.l in. slot stoker, and 0 - 5/8 in. rd. slack.
All these sizes were conveyed to bins from which they were 1loaded.
The' egg, nut,. and stoker sizes.were rescreened on loading over a
1/2 in. screen. The box car locaders were of the scraper conveyor
type.

T O A
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The varibus c mﬂercial sizes produced at this mine, and
8old under the name New Murray" were thus as follows:

1. Double screened’ lump Plus 4 1in. rd.

2. Egg or stove o S 2 - 4 in. rd.

3. Nut 1 in. slot - 2 in. rd.
4. Stoker 5/8 in. rd. - 1 in. slot
5. Slack 0 - 5/8 in. rd.

Ihen required, the lump was at times further separated
on a 10 or 12 in. screen to produce a so-called Cobble size

(4 to 10 or 12 1in.).

o During 1945 the outout of the mine was about 500 tons
per day, but the capacity was sald to be about 1000-1200 tons per

day.

" The Monarch Coal Mining Co Ltd. - Western Crown Mine

.Thls company onened fhe Western Crown Mine (Alberta
mine No. 1573) on No. 2 seam in 1940. The mine, which was in an
advance development stage in 1944 when samples were taken for the
survey, was entered by a drift the main entry being about 3,000

feet -long. -

o The seam worked at this mine was in typnical section from
roof to floor as follows:- 5 ft. 6 in. coal, 10 in. bone, 2 ft.
sandrock, 3 {t. bone and coal. As the seam was being developed the
sandrock decreased and In some locations petered out, while the
bottom bench of bone and ccal appeared to improve in quality. It
was thus ant1cvpated that flnally there would be about & ft. to

9 ft. of coal, with "granular"” coal appearing. discontinususly in

the bottom bench.

During the development stages the coal was cut in the
bottom bench, but once rooms were developed it was proposed to
make the cut in the 10 in. band of bone between the two benches.
The c¢oal will be mined by the room and pillar system with 24 ft.
rooms and 10 ft. non-extractable pillars.

Bankhead

As this mine was still in the development stage in 1944
the tipple was rather rudimentary. The coal was broughf to a
surface chute from which 1t was delivered by truck to the tipple
at railway level some 400 ft. away. Here the coal was elevated
to a single decked shaker screen fitted with 4 1n. rd. hole screens,
resulting in the production of plus 4 in. lump and O - 4% in. coal.
This latter was elevated to another single decked shaker screen
fitted with 2 in. rd. hole screcns meking 2 - 4 in. egg or stove
and 0 - 2 in. slack. Eventually the tipple is to be completely
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equipped 8o as to produceLlumﬁ, égg,mnut, stoker aﬁa slack.

Dur ing 1944ithis minévproduced just under 21,000 tons of
coal. . o ’ ’

Regal Coal Co. Ltd. - Atlas Miné

The Atlas mine (Alberta mine No. 143%4), owned and oper-

ated by the Regal Coal Co. Ltd., was situated about one-half mile .
east of East Coulee. The mine was entered by a drift 1in the seam.

In 1944, when the samples for this study were collected, the main
haulage way on the seam was about 6000 feet long. :

The No. 2 seam mined at this colliery was aoproximately
5 ft. 6 in. thick and contalned no extensive bone partings. .
"Granular" coal avpears rather patchy and sccurs near the top of
the seam. o

The coal was mined by the room and pillar method with;'f 
25 ft. rooms and 10 ft. non-extractable pillars. The cut was made

at the bottom »f the seam and the coal was loaded either by hand
or by means of Duckbill 1oaders into 2 ton capacity cars. These -
vere hauled to the main level by horse, and then to the surface
by electric trolley and battery locomotives.

Bagggead

At the mine entry the coal was dumned by means of a
rotary tippler onto a 13 in. bar screen ("miner's screen"), the
oversize beilng weighed in a welgh pan. The recombined slack and
oversize were then carried by a 36 in. belt conveyor a distance
of about 500 feet down the hillside to the tipple in the valley
where the coal was discharged onto an inclined double-decked
shaker screen. The top deck was fitted with a ¥ fn. rd. hole
screen making 4% in. lump, which was delivered to box cars without
further preparation. The 0 - 4 in, coal was conducted by a 36 in.

belt conveyor to a secondary screening house where the coal passed .

over a triple-decked inclined shaker screen. This shaker was
fitted as follows:- top deck - 2 1in. rd. hole screen; middle deck
- varying size screens from 3/4 to 1% in.; bottom deck - 3/8 in.
rd. hole screen. The sizes prepared:were thus‘— 2 - 4 in, egg;
3/4%, 1, or 1% - 2 4n. nut; 3/8 - 3/4, 1, or 1t 1n. stoker: and

slack. All the above sizes were stored in b1ns prior to "loading,

the 2 - 4 in. size being fed to its bin by a specilal chute, and
the smaller sizes by Humphrey ladders in order to reduce breakage.

The various commercial sizes produced at this mine and
801d under the trade name "Atlas" were thus as follows: -
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' 1. Lump Plus 4 in. rd.
2. Stove or egg .2 - 4 in. rd.
3. Nut © 3/4,1,0r 1,‘-?1n rd.
4., Stoker 3/8 - 3/4, 1,01 1% 1in. rd.
5. Slack 0 -3%/8,1,1%, or 2 1in. rd.

During 1944 this mine produced over 15?,000 tons of coal.
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Chapter III o
PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE COALS

FROM THE DRUMHELLFR AREA

All the samples of coal from the Drumheller area used in
this investigation were taken at the mlnes in the presence of
mine offlclals, 'and under the supervision of E. Swartzman, of the
‘Division of Fuels.

' Approximately 2,000 pounds of run-of-mine coal, reoresent—
ative of the day's output was collected at each colliery at the
tipple, and either bagged or boxed for shipment to Division of’
Fuels laboratory at Ottawa. Acknowledgement {8 due to the Fuel
Department of the Canadian National Railways for their cooperation
in connection with the collection ana shipment of all the samples.

" The run-of-mine samples, unmcdified and not prepared in
any manner, were delivered to the laboratory in as fresh a state-
as possible and with the minimum amount of ‘handling.  They were ..
tested as soon as possible so that the physical and chemical
properties of the coal could be determined before any serious
change could take place as a result of weathering and handling.

The data obtained as a result of test? ng the coals‘from"'
each colliery are presented in the following serles of tables, as
listed below:- : _

Physical Tests:

Table I - Screen analyses, bulk density and annarent
specific gravity.

Table II - Size stabllity.
Table III -  Crushing tests.
Table IV - Grindability.

Chemlcal Analyses:

Table V - Proxz?mate analyses, calorific value and ash
Jasibility; also Classiflication by Rank.
Table VI -~ T'ltimate analyses.

Table VII - Chemical analysis of ash.
Coking Tests:

Tabie VIII- Swelling and cak%ing propertiés.‘
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- Washing Tests:
Table IX - Float- and-sink data on 1% in. slack.
Table X - Chemical analyses and fusibility of ash of

float-and-sink fractions of 1% in. slack.

Float-and-sink data on 1% - 4 in. lump.

Float-and-sink data on plus 4 in. lump..

(crushed to pass 4 in.)

Table XIII- Chemical analyses of raw coal, clean coal, and

: refuse 0 - 1% in. slack.

Table XIV - Screen and chemlcal analyses of sizes’ prepared

: from 12 in. slack, and analyses of the clean

coal and refuse of these sizes.after washing at
a selected gravity.

Table XI
Table XIT

Washability Curves, based on the float-and-sink data arc
presented for each of the coals listed.

A full discussion of the tests used in this study, and
‘their significance, is presented in the Appendix to this report.
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DRUMHELLER DISTRICT
-NO..-1 SEAM
NFWCASTLE MINF NEWCASTLE COLLIERIES IED
, DRUMHELLER, AIBERTA
-——-—,———--o ————————

SCREFN ANALYSIS SPECIFIC GRAVITY AND BULK DFNSTTY

-,l- .

_ o As Received , - Bulk L
Screen Sizes*. - ‘ %  Specific Density - Ash
_ . Cunmu- Gravity . 1lbs.per. o
lative - ecu.ft. %

- 24,3 . A .. hl1.0 - 10.9
2.7, .38 46.6 . 11.7 .
78.1 8 L 4h€6- 11.5
82.1 .37 4303 13.5
838.3 Co B3 116
90.9 ho, k4 11.5
93.9 4503 0 12000
o7.1 . k501 0 13,9 0
98.6 45,0 15.4 .
10C.0 ‘ . . 28.1

TNe ceoee
in. .....
in., .....
in. .....
in. .....
in., ..eeco
iMe essee
in.e ...
in, .....
ine seese

* e 5 0 690 80 0

W
Q0 4= |-
=0t

=
DRV O AN O &=

e
O H U D OV

-

o AN = D
FENIONNN
N

O3k
(@)
L] L 4 . * * *

Mine Run .... 100.0 , 12.1
CPlus 13 in. ..... 82,1 11.3
o - 17 in. 17.9 13,2 -
1/2 - 1% 1in. 11.8 . 11.7
0 - 1/2 1in. 6. 48,8 18,7

_ B .o : . As Received
Average S'I.ZG Of RunfOf-}'ﬂine EIE A IR IS IE R I IR IR B B A Y '].no .50 191

*A1l Screens 1/6 in. and larger are round-hole screens. No. Iy
is Tyler 48-mesh with ‘nominal anerture of - 0. 295 mm,

TABIE II. ~81ize Stability

Screen Analysis Before and
After Drop-Shatter Test
Screen dizes 2 = % in.
Before After After
Test 2 drops 4 drops
o ;
el
in. .0 62.0
in. 11.5
in. 11.5
. ]'.l'l. . .
0 ,b/ll’ in. .
- 1/2 in. .
Av!g Size in .2.50
Size Stability %

i=
@9

o
OV OO0 0o oMM

]
L] L] . L] L]

O = N OYOWI\A
=

o
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NO. 1 SEAM - NEWCASTLE MINE

TABLE III. Crushing Tests
(Crusher set _at 13 inch)

Size Crushed Plus 8 inch lump 4-8 inch lump
Screen Sizes Screen Analysis © _Screen Analysis
) Before = = After - Before. - After

Crushing Crushing Crushing Crushing
z % R __ %

AN 2 OAN U1 OV

8 - 10 in. ..... 100.0 : _
7 b 8 11’1- T..o.loca . 29.2‘

- 7 11’1. s o 0 00 25.2

- 6 i-n. oo s 00 - ‘ 23-2 . .

- 51in. ..... 1.0 22.4 0.6

- 4in. ..... 10.3 11.8

- % 1in. ..... 27.0 22,2

2 ~ 2 1in. ..... 14.7 21.4
- 1% 1in. ..... 12.6 14.3
/4 - 1 ino R 7-5 8.5
1/2° - 3/% 1in. ..... 7.0 6.6
1/% - 1/2 in. ..... 8.0 6.9
1/8 - /4% in. ..... 5.4 4.0
0 =-1/8 in:~..... 6.5 3.7
Av'g part. size in. 9.00 '1.65 6.11 1.70
Size reduction ...% 18.3 27.8
TABLE IV. Grindability
Screen Size of ' Hardgrove
Coal Tested : 7 Index*
. .Mine Run ...... o 39.5
0 - 1% in. ..... 38.0

0 - 12 1in. .... ‘ “34.5

*See: appendix.
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. NO. 1 SEAM -- NEWCASTLE MINE

Proximate Analyses, Calorific Value and Fusibility of Ash

' Dry Basis ' o : ' : Sof'ten- :
' Ksh -Vola- Fixed Sul- Calo-. Initial Soften-. Fluid Melt- ing Flow
Screen Sizes " "t1le Carbon phur rific Deform- ing-Tem- Tempe- 1ing Inter- Interval
‘ . Matter - -Value - ation perature rature Range val
%% Btu/Ib. °F. F. °F. _°F._ _°F. °F.
Plus 8 in. 10.9 36.2 52.9 5 ——e 2180 2300 2430 250 120 130
4 - 8-in. 11.3 35.8 52.9 11,700 2200 2320 24ko 240 120 120
2 - k. in. 11.5 35.5 53.0 - 2210 2340 2460 250 130 120
13 - 2 in. 13.5 35. 50.9 --- 2210 2320 2470 260 110 150
1 - 13 1n. 11.6 35.6 52.8 --- 2200 2300 . 2480 280 100 - 180
3/4 - 1 in. 11.5 36.1 52.4 . ——— 2200 2320 2470 - 270 120 150
1/2 - 3/4 1in. 12,0 36.% 51.6 ——— 2200 2320 2470 270 120 150
1/4 - 1/2 in. 13.9 33.2 52.9 ——— 2200 2290 © 2460 260 90 170
1/8 - 1/4 1in. 15.4 34,7 49.9 -— 2200 2300 2500 300 100 . 200
#48 - 1/8 1in. 20.4 31.7 47.9 --- 2210 - 2320 2500 290 110 - 180
0 - #48 ... 28.1 31.1 40.8 -—- 2200 2300 2480 280 100 - 180
Mine Run 12.1 36.1 51.8 11,645 2200 2310 2480 280 110 170
Plus 1% in. 11.3 35.9 52.8 11,820 2210 2330 2510 300 120 180
0 - 1% in. 13.2 35.0 51.8 11,270 2210 2320 2hgo 280 110 170
1/2 - 13 in. 11.7 35.9 22.4 11,590% 2220 2320 2500 280 100 180
0 =-1/2 1n. 18.7 35.5.  145.8 10,455. 2220 2320 2520 300 100 200

* Calculated.

A.S.T.M.

Classification of Coal by Rank
- 118-Black Lignite

Specific‘Volatile Index
classification

Subbituminous B tovA



NO. 1 SEAM -= NEWCASTLE MINE
TABIE VI. Ultimate Analyses

“(Mine Run) -
Carbon Hydrogen Sulphur Nitro- Oxy- Ash Molsture
gen gen
% % % % % % %
As Received 5520 BT 0.5 1.2 11.6 9.,9. "17.9
Dry Basis . 6].2 . 4.5 0.6 1.%  ° 1k, 2 1l2.1

‘ TABIE VII. Ghemical Analysis ‘of “Ash

o éample'Q 8102 FegOB A1203 a0 Mgl ¥n0 Nap0 ¥a0 P2 05 TiOg 303 Tofal
| % % % % %' % 5k _Z % % %__
Mine Run 54.8 4.8 23.2° . 7.0 2.2 0.03 3.9 0.7 .1.0 0.% 1.5 99.53

. ©  TABLE VIII. Swelling and Caking Properties:

1. Cokiﬁg}Pererties by "swelling" Index Test (13" slack)

Swelling I'fldeX .O.-...O.t.-o'....--00000. "140
Sectlon on Coke Classification Chart .... . XIII.
Physical Properties of By-Product Coke .o NON-COKING

2.. Caking Properties by Gray s Method (Mlne Run) “«_  - N

Gray Caking IndeX . e o". ' s 00 o e's o oia. e o 8 0 0.0 .' NON CAKING




NO. 1 SEAM -- NFWCASTLE MINF-----ﬁ

TABIE IX. Float and Sink Data on 12 in. Slack

3

- -Ash- .
S Guralative ' +.10 Specific Gravity
Specific Gravity - Weight Ash . _KFloats Sinks : Distributlon
N Weight Ash = Weight Ash . Gravity Calculated
. % % % % <§ % Ordinate
Floats 1.33 35.2 5.0 35.2 ° 5.0 100.0 13.2 1.40 94.8
SﬁnVs 1.33 " 1.40 47.8 8.2 83.0 6.8 64.8 17.6 1.45 30.5
1.4 " 1.50 7.0 21.3 90.0 8.0 17.0 44,1 1.55 4.8
" 1.50 " 1.60 1.8 32.5 91.8 - 8.4 10.0 60.1 1.65 2.3
" 1.60 8.2 66.1 100.0 - 13.2 8.2 66.1 1.75 1.5
Curve No. h 2 1,2,4 1 3 3 5 5

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractlons of lé" Slack
' (Dry Basis) |

L e i e T s e e e e aa

Vola- Initlal 3oft- Fluld Melt— Soften- Flow

Specific Gravity Ash tlile Fixed Cokinez  Sulphur Deform- ening Tempe- 1ng ing In- Inter-
‘ Matter Carbon Propefrties ation PoLnt rature Renge terval val .

% % % % °F.  _°F._ _°F. °F, °F. °F, .

Floats 1.33 5.7 37.9 56.% N.A.* 0.6 1950 2050 2120 170 100 70 1

Stnks 1.33 " 1.%0 9.4 38.1 52.5 N.A.* 0.5 2210 2320 2530 320 110 210 i
1.00 " 1.5023.9 33.2 L2.9 N.A.* 0.5 2400 2540 2750+ 350+ 140 210+

" 1.0 " 1.60 36.4 27.2 36.4 N.A.* 0.4 2220 2560 2740 520 -340 180 ;

" 1l.60 4.9 14,2 10.9 N.A.* 0.2 2250 2480 2750+ 500+ 230 270+
*N.A. - Non-agglomerate. j

i

|

!
N
0
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Figure 2 - Washability Curves for 13 1n. slack - No.l seam,
Newcastle Mine.

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

Curve 3 - Cumulative refuse-ash percentage (sink).
Curve 4 - Specific gravity.

Curve 5 - + .10 Specific gravity distribution.




NO. 1 SEAM -- NEWCASTLE MINE
TABIE XI. Float and Sink Data on 13-4 1in. Lumps
- Ash -

Cumulative
Specific Gravity Welght Ash Floats Sinks
We?%ht Ash Weight Ash
2

% % %
Floats 1,33 47.8 5.1 47.8 5.1 100.0 9.8
Sinks 1.33 " 1.40 40.1 10.3 87.9 7.5 52.2 14,1
" 1.40 " 1.50 8.2 21.7 96.1 8.7 12,1 26.8

" 1.50 " 1.60 1.4  30.4% 097.5 9.0 3.9 37.5

" 1.60 2.5 41.5 100.0 9.8 2.5 41.5
Curve No. 4 : 2 1,2,4 1 3 3

TABLE XII. Float and Sink Data on Plus 4 tn. (Crushed to pass U4 1n. )

- Ash -
Cumulative
Specific Gravity Weight Ash Floats Sinks
Weight Ash Welght Ash
| s 3 4 4

Floats 1.33 25.4 5.4 25,4 5.4 100.0 9.3
Sinks 1.33 " 1.40 67.9 9.4 93.3 8.3 4.6 10.7
" 1.%0 " 1.50 6.5 23.1 99.8 9.3 6.7 23.6
" 1.50 " 1.60 0.2 39.7 100.0 9.3 0.2 30.7

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




NO. ¥ SKEAM

TABILE XIII. Chz=micszl An

0

alyses

S1

: of Raw Coal,
1% Inch

ack

- NEWCASTLE MINE

Fa s BN
Claan

Conl and Refuse

Raw Zlean Ciaw Reiuse
,Crﬁi Floats 1.5 Siuks 1.50
WELENE vevevnersvecncnenennnneeen B 100. 36.0 10,0
Proximate AnulyhlS (dry vasis)
ASH i ir ittt ittt B 15,2 9.4 2.1
Volutile Matber veeeieieeenenens.® 35.0 37,2 13,4
Fixed Carbon ceeeieeeeansrecnaecsd =1.8 52,9 8.5
Sulphur . ieiiiereritennncensseeed 0.5 0.5 0.3
Calorific Value ........B.T.U./1h. 13279 11847 LTS
Fusion Point of Ash ...........°F. 2320 2233 2540
Melting Rangs of Ash ..........°F. =80 310 210
Coking Propertles ...ieececncecenan N.A.* N.AL* N.A.*
*Non-agglomerate o
TABLE XIV. Screcen and Chemical Analyses of Sizes Frzpared from 5 i, Slak and Aunliyses
of the Clean Coal and Refuse of Thwwee OSlzes aller Vashiing -0 & erand LS 185G
T Flomus T Stuis T Jam. -

Screen Sizes V“ight Ash F.P.A. VWelpnt Asii F.E.A, Welght Welght  Ash Sulphar F.F.A.
———— }7{’ °F. 2 .._(dé_ ...Q.F' % — ._.d% %_ — % ‘JF.;.-__.
1/2 - 1% in. 88 Y 5.3 2240 11.6 68.- 26:0  55.9 65,9 11.7 0.5 2320
0 -1/2 in.. 84.6 8.3 2020 15.4  7i.% 2470 34,1 100.0 18.7 0.5  £320-
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DRUMHELLER DISTRICT
NO. 1 SEAM
RED DEER VALLEY MINE, RED DEFR VALLEY COAL CO., ITD.
NACMINEF, AIBERTA
________ Jemm—m————
TABIE I. Screen Analysis, Specific Gravity, and Bulk Density

SRR TIRERPAEY

As Received Bullkt
Screen Sizes* % % Specific Density Ash
by Cumu- Gravity 1bs .per

weight lative cu.ft. %

Plus S in.. 24.3  24.3 1.34 52.1 7.8

¥ - 8 din.. 32.2 50.5 1.33 49.3 8.9

2 - % dn.. 21.4%  77.9 1.33 45.6 10.3

13 - 2 in.. 4.1 82,0 1.34 43,0 10.0

1 - 1% in.. 6.1 988.1 1.3% 43,9 11.%

3/4 - 1 in.. 2.9 gl.0 1.33% 43.0 11.4

1/2 - 3/% in.. 3.2 oh.2 1.34 43.5 12.5

1/4 - 1/2 in.. 3.1 87.3 1.37 43.0 2.5

1/2 - 1/% 1n.. 1.%  G6a.7 1.37 BRI T- I 14,1

#48 - 1/0 tn.. 1.0 99.7 2 - 2 e n 19.8
o - 48 0.3 100.0 1.33 9.0 26.7 |
Mine Run 100.0 55.% 2.6 g
Plus 1% in.. f2.0 8.2 |

o - 1z in.. 15.0 42,3 12.6

1/2 - 1z in.. 12.2 L L 11.7

o - 1/2 4n.. 5.8 45.6 14%.9

As Received
Average alze of Run-of-Mine .......... cerenn in. 5.51%5

N
v
“All scrcens 1/8 in. and iarger are round-hole screens. No. 48
s Tyler 48-mesh with nominal aperture of 0.2%5 mm.

TABILE II. Size Stability

Screen Analysis Before and
After Dron-Shatter Test

Screen Sizes 2 - 3 inch H
Before After After :
Test 2 Drops It Drops
o of ;
22 i y ;
2 - 3 1n. 100.0 5€.5 53.5
14 - 2 1in. 1%.5 15.5
1 - 1% in. 10.5 12.5
3/4% - 1 1in. 3.0 4.5
) 1/2 - 3/% 1n. 2.5 5.0
o - 1/2 in. 4.0 G.0
Av'g Size 1in. 2.50 2.08 1.86
Size Stability 33.2 Th.E




NO. 1 SEAM -- RED DEER VALLEY MINE

TABER TIT. Crushing Tests
(Crusher set at 12 inch)

Flus & ineh Lump 4-% 4inch Lump

Size Crushed - Screen Analysis Screen Analysils

Screen Sizes Before After Befcre After
Crushing Crushing Crushine Orushing

ll*l’- 16 1’[’1. e e 602000 00a0e 25.1
12 - lll‘ 1[1. ®©. 6 08 200 e0ecaeace 10-3

10 = 12 dNe ceeccocscoos 20.6

B = 10 INe ceetcacocees Wi, o

7 - B ine ceeeeecenaea 28.6

65 - T INe eeceoevnenns 19.9

5 - O 1Ne vevevanacone D77

4 - 5 iNe cevessecccnn ' 29.8 )

3 - 4 Ine vieieeeeann. , 4,2 6.3

2 - 31n~ . e 60 s s ®e 0o s 39.6 39-3

12 = 2 i0. eiiieieaann , 6.8 18.3

1 = 1% INe eevencneannn 12.0 12.72
3/4% - fMle eeeevaocecas 7.1 6.3
1/2 = 3/4% tne cieeavinnen. 5.0 5.5
14 = 1/2 Ine ceceececoses £.8 5.5
1/8 = 1/4% 1ne wevecinnenns 3.6 2.9

0_1/8 'ln. ®es 00000 < z 9 301
Av'g part.size in. ....... 11.330 1.716 5.974 1.805
Size Reduction .....c....% 15,2 0.2

R

TABIE IV. Grindability

Screen slze of : Hardgrove
Coal tested Index*
Mine Run 35.5

0 - 1z in. 34.5

> - 1/2 in. 35.2

+*See appendix

-




NO. 1 3EAM -- RED DEER VALLEY MINE

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

Mois~-
ture Vola- Fixed Sul- Calo- Initial Soften~ Fluld Melting Softening Flow
Screen Sizes (as Ash tile Carbon phur rific Deform- 1ing Tem- Tempe- Range Interval Interval
rec'd) Matter Value ation  perature rature

- % I K 4% 4 Btu/1b  °F. °F. °F. °F. °F. °F.

‘lus 8" 16.0 7.8 36.5 55.7 0.5 12365 2120 2270 2380 260 150 110
y - 8" 15,8 8.9 37.0 54,1 0.5 2120 2300 2420 300 180 120
2 - u 15.6 10.3 36.4 53.3 0.5 2110 2250 2370 260 140 120
1y - o" 15.9 10.0 35.8 54,2 0.5 2110 2210 2350 240 100 140
1 - i 15.5 11.4% 35.7 52.9 0.5 2120 2220 2400 280 100 180
3/4 - 1" 15.5 11.4 35,1 53.5 0.4 2130 2240 2420 290 110 180
1/2 - 3/4" 15.9 12.5 35,2 52.3% 0,4 2130 2270 2370 240 140 100
1/% - 1/2"  16.1 12.4 34.6 53,0 0.4 2130 2250 2420 290 120 170
1/8 - 1/4" 15.4 14.1 34.6 51,3 0.4 2100 2200 2310 210 100 110
#48 - 1/8"  13.8 19.8 33,0 47.2 0.4 2100 2220 2380 280 120 160
0 #48 10.3 26.8 31.5 U41.7 0.4 2110 2250 2370 260 140 © 120
Mine Run 15.6 8.6 35,9 55.,5- 0.5 12150 2100 2220 2340 240 120 120

Plus 1%" 15.5 8.2 36.7 55.1 0.5 12190 2010 2210 2360 350 200 150
o - 13" 15.9 12.6 34.8 52.6 0.5 11420 2110 2200 2350 240 90 150
1/2 - 1%" 15.4 11.7 35.2 53.1 0.5 11570% 2110 2220 2380 270 110 160
0 - 1/2" 15.1 14,9 34,0 51.1 0.4 11140% 2110 2240 2350 240 130 110
*Calculated

Classification of Coal By Rank

Specific Volatile Index 117 - Black lignite
A.3.T.M. Classification Subbituminous B

Qe

- 0 S oo 7

e




NO. 1 SEAM -- RED DEER VALLEY MINE :

TABILE VI. Ultimate Analyses
(Mine Run)

Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture

gen gen

_ 2 __ % % & 3 _8
As Received 57.7 4,0 0.4 1.2 13.9 7.2 15.6
Dry Basis 68.4 4.8 G.5 1.4 16.%3 8.6

TABIE VII. Chemieal Analysis of Ask

Sample 3102 FepO3 ‘AIQOB Ca0 Mg0 DMnG Nan0 Kz0 PgOS T10o 803 Total
; o % b A o o o % % % %

Ja ’ (] /0 fO _ — v /O (o] - -

Minz Run 51.2 4.7 - 20.7 .7 2.4 0.2 E<6 NS 1.k 0.4 5.0 T100.%2

TABLE VIIT. Swelling and Caking Propertiies

1. Coking Properties by "Swelling” Index Test (12" Slack)

Swelilng IndeX « v o ¢ v o o« v & o « o « -175
Section . Cows Claceificalt ion Chart . . . XIII

Physical Propeities of By-Product Coke . . NON-COKING

2. Caking Properties by Grav's Method (Mine Run)

Gray Caking Index . . . . . « . « . « . . NON-CAKING

g6




NO. 1 SEAM -- RED DEER VALLEY MINE
TABIE IX. Float and Sink Data on 11" Slack

- Ash -
Cumulative +.10 Specific Gravity
Specific Gravity Welight Ash Floats Sinks Distribution
Weight Ash WVeight Ash Gravity Calculated
% % % % % % Ordinate
Floats 1.33 52.1 4.4 52,1  4.% 100.0 13.5 1.40 oh.6
Sinks 1.33 1.40 33%.2 8.5 85.3 6,0 47.9 23,}4 1.45 13.9
. 1.%0 " 1.50 3.6 20.4 88,9 6,6 14.6 57.4% 1.55 2.3
" 1.50 " 1.60 0.8 40.8 89.7 6.9 11.1 68.8 1.65 1.5
" 1.60 10.3 71.0 100.0 13.5 10.3 71.0
Curve No. 4 2 1,2,4 1 3 3 5 5

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of 1 - 1/2 Inch Slack

Vola- Coking Initial Soft- Fluid Melt- Soften- Flow
Specific Gravity Ash ti1le Fixed Prop- Sulphur Deform- ening Tempe- 1Ing 1I1ng In- Inter-
Matter Carbon perties ation Point rature Range terval val
% % % % °F. °F. °F. °F. °F. °F.
Floats 1.33 4.9 40.7 54.4 N.A.* 0.5 1970 2040 2180. 210 70 140
Sinks 1.33 1.40 9.5 38,6 51.8 " 0.4 2190 2250 2410 220 60 160
1.%0 " 1.50 22.% 34.2 434 " 0.4 2130 2250 2360 230 120 110
" 1.50 " 1.60 44.0 26.0 30.0 " 0.3 2130 2280 2390 260 150 110
" 1.60 77.0 16.7 6.3 " 0.1 2140 2270 2370 230 130 100

*Non-agglomerate
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Figure 3 - Washability Curves for 1% in. slack - No 1 seam,
Red Deer Valley lMine.

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

Curve 3 - Cumulative refuse-ash percentage (stnk).
Curve 4 - Specific gravity.

Curve 5 -

+ .10 Specific gravity distribution.




NO. 1 SEAM -- RED DEER VALLEY MINE

TABIE XI. Float and Sink Data on 13-4 in. Lump

- Ash -
Cumulative
Speciflc Gravity Weight Ash Floats Sinks
Welght Ash  Welight Ash
% % % %
Floats 1.3%5% 52.1 5.0 52,1 .0 100.0 9.1
Sinks 1.33 " 1.40 44,0 8.7 96.1 6.7 47.9 13.5
"o1.40 " 1.50 0.7 28.% 96.8 6.9 3.9 67 4
1.6 3.2 75.9 100.0 9.1 3.2 75.9
Curve No. ! 2 1,2,4 1 3 3 .

TABLE XII. Float and Sink Data on Plus 4 in. Lump (Crushed)

- Ash -
Cumulat lve
Specific Gravity Weilght Ash Floats Sinks

Weight Ash Welght Ash

P 3 7 7
Floats 1.33 55.50 .3 B5.50 k.8 T00.00 5.3

Sinks 1.33 " 1.40 42.90 8.5 93.40 6.4 45,50 .4
" 1.0 " 1.50 1.08 23.9 99.48 6.6 1.60 32.4
" 1.50 " 1.60 0.07 26.2 99.52 6,6 0.52 50.0
" 1.60 0.48 52.0 100.00 6.8 0.48 52.0

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

"6¢




NO. 1 SEAM -- RED DEER VALIEY MINE

TABLE XIII. Chemical Analyses of Raw Coal, Clean Coal and Refuse

-0-to 15 .Inch. Slack

Refuse

' ) Coal Floats 1.50 Sinks 1.50
Welght . .veeieereecacooansnnsnsnnaoas® 100.0 - 91.5 - 8.2
Proximate Analysis (Dry Basig) :

Raw Ciean Coal

ASh cueiiiiieieterenanennienennaa B 12,6 7.% 73.6 -
Volatile matter v...veeeesceeccaaB 34.8 _ 35,6 16.0
Fixed carbon e.oeeeeces. ceeeeceie B -B2,6 - - BT.L 10.4
SULPHUL v vevecerenscososonnsncanas % 0.5 0. 5 0.1
Calorific Value ..........B.T.U./1b 11,420° 2,265 2,350
Fusion Polint of Ash ..vevervnnnn °F. 2,200 2 100 ..-;,2,5gc
Melting Range of Ash ........ LL°FLD 240 2170 440
Coking Properties ...cccceccioocoves. N,AK N.A ¥ N.A*
*Non~agglomerate - , -

TABIE XIV. Screen and Chemical Analyses of S'lzes Prepared Trom 1% tr. Slseck and Analyses of the

Clean Cosl and Refuse of these Sizes after washing at a Gravity of 1.50

‘ “Cum . o _ Fioats T8inks
Screen Sizes Welght Wsight  Ash 3ulpmir F.F.A. Weight Ash F.F.A. Welght  Ash F.P.A.
B 5. k. & __%&._ .. F... _A__ PF % z . lF._ __

i/2 - 1% ineh 67.8 67.8 11.7° 0.5 - 2220 93.3 7.6 2170 6.7  B80.4 2300
0 _ - 1/2 inch .'32.2 LO)WQN 14.9 0.k 22 7.2 2160 = 9 2.4 2320

2240 90,3

el 12
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DRUMHELIER DISTRICT
NO. 1 SEAM
MIDLAND NO, 2 MINE, MIDLAND COAL MINING CO. LTD.
MIDLANDVALE AILBERTA

S Y ¢ S
. . PR r v

TABLE I. Screen Analysis, Specific Gravity, and Bulk Density
. .- _As Received = - Bulk - | -
Screen Sizes* = % % Specific: Density Ash
L . by ,,1Cumu- Gravity - lbs.per
3 e Weight lative cu.ft.

~Plus .8 in. 16.8 ~16.8 1.34 52.4, 8.2
Y - 8 in. 32.6 h9,L 1.37 - 5I.6° 9.7
2 - 4 in. 18.2 67.6. 1.38 u6.8‘; 12.6
12 - 2 1in. 5.8  73.4 1.39 46.3 © 14,5
1 - 1% in. 2.1 81.5 1.%40 45.3 15.0
Z/4 -~ 1 4n. 3.6 85.1 1.40 4,2 - 12.6
1/2 - 3/4 1in. 4.5 89.6 1.4 44,5  13.3
1/4% - 1/2 in. 4.9 9kh.5 1.41 43,5 - 13.8
iﬁg - 1?% in. 2.6 97.i 1.43 bo.7 . 16.7
; - 1/8 1n. 2.3 99.4: T, 21.3
0~ 448 0.6 100.0 {1'”7 §47i1 ;30,1
Mine\Run 100.0 58.9 °. 12.6
Plus 10 in. 73.1“’ i 10.0

0o = 1? in. 26.6 50.8 . 15.2
1/2 « 13 in. 16.2 46.3 1%4.0
0 - 1/2 in. - 10.% 46.8 17.4

_ As Received
Average Size of Run-of-Mine .......1n. Bohoh o

*411- secreens 1/9 in. and larger are Found-hole screens.
‘No. 4£ is Tyler UL8-mesh with nominal aperture of 0.2G5 mm.

TABLE 11.’ 81ze Stability

Screen Analysis Before and
“After Drop-Shatter.Test

Screen Sizes 2 = 3 in. .
Bef' ore After 4;gfter
. . Test - 2 Drops T OPS
5 T Tooe  ehn  ESEe
12 - 2 in. ‘ 12.5 17.0
1 - 1% in. 10.5 11.5
3/4 - 1 ino 3.5 500
1/2 - 3/% in. 3.0 4,0
0 -1/2 in. 4.5 9.0
Av'g Size 1in. 2.50 2.06 1.87
Size Stability % R2. 4 74.8
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NO. 1 SEAM -- MIDLAND NO, 2 MINE

TABLE III. Crushing Tests
(Crusher set at 1% inch)

Plus & inch Lump _ - 4<8 inch Lump -
Size Crushed Screen Analysis - -  Screen InaIx;is,
creen Sizes Before After Before After

Crushing Crushing Crushing Crushing
i 4 AR

12 1in. 8.3

- 14 .

10 - 12 in. 44.6

8 - 10 in. 47.1

7 - 8 il’l. 1906

6 - 7 in. 32.5

5 < 6 in. : 26.4

4 - 5 1n. . 21.5 0.5
3 - 4 11’1:» 3-7 2.8 ‘
2 .- 3 in, 31.5 38.2
1% - 2 in. 17.8 18,4

1 - 1% 1n. 13.6 14,1
3/4% - 1 1n. 8.4 7.0
1/2 - 3/4 1n. 7.0 6.0
1/4% - 1/2 in. 8.2 6.5
1/8 - 1/4 1in. y.u 3.3
0 - 1/8 1in. 5.4 3.2
Av'g part.size in. 10.224 1.560 6.003 - 1.704%
Size Reduction % 15,3 28.4

TABLE 1IV. Grindability

3creen Size of Hardgrove
Coal Tested Index*
Mine Run 35.9

0 - 1% in. S 37.3

0O =-1/2 1in, 36.9

»*

See Appendix




NO. 1 SEAM -- MIDLAND NO. 2 MINE
TABLE V. Proximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry Basis Soft-
ture Ash Vola- Fixed Sul- Calo- Initial Soften- Fluid Melt- ening Flow
Screen Sizes (as tile Carbon phur rific Deform- ing Tem- Tempe- 1ing Inter- Inter-

Rec'd) Matter Value ation perature rature Range val val

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

Plus 8 in. 15.1 8.2 37.0 54.8 0.5 12,100 1940 2050 2250 310 110 200

4 <« 8 in. 15.5 9.7 32.9 57.4 0.5 2160 2260 2420 260 100 160

2 - 4 in. 14.9 12.6 34.7 52,7 0.5 2100 2200 2320 220 100 120

14 - 2 in. 15.1 14%.6 33.8 51.6 0.5 2100 2300 2480 380 200 180

1 - 1% in. 15.5 15.0 34,0 51.0 0.5 2080 2270 2500 420 190 230

3/4 - 1 in. 15.0 12.6 34.7 52.7 0.5 2060 2230 2410 350 170 180

1/2 - 3/4 in. 15.2 13.3 36.2 50.5 0.5 2100 2250 2420 320 150 170

1/4 - 1/2 in. 15.% 13.8 34,9 51.3 0.5 2150 2270 2450 300 120 180

1/8 - 1/4 in. 15.1 16.7 32.% 50.9 0.5 2200 2300 2460 260 100 160

#48 - 1/8 in. 13.0 21.3 32.2 46,5 0.5 2230 2333 2480 250 100 150

0 - #48 6.9 30.1 28.9 41.0 0.5 2280 2350 2440 160 70 90

Mine Run 14,9 12.6 35.0 52.4 0.5 ‘11,435 2020 2280 2450 W30 260 170

Plus 1% in. 15.2 10.0 35.6 54,4 0,5 11,795 2160 2250 2370 210 90 120

0o - 1 in. 16.0 15.2 34.0 50.8 0.5 11,000* 2250 2320 2420 170 70 100

1/2 - in. 15.4 1.0 34,1 51.9 0.5 11,135 2120 2260 2420 300 140 160

0o - 1/2 in. 15.3 17.4% 33.8 48.8 0.5 10,690 2020 2300 2440 420 280 140
*Calculated

Classification of Coal by Rank

Specific Volatile Index 113-Black Lignite-
A.3.T.M. Classification Subbituminous B

~
(.




NO. 1 SEAM -- MIDLAND NO., 2 MINE

TABIE VI, Ultimﬁte Analyses
(Mine Run )

Carbon Hydrogﬁn uuiphur Nitrec- Oxy~ Ash Moisture
S ' 7 gen - pen
kB B BB B &

A® Received 54 A 1.1 12.2 10.4 17.7
Dry Basis = 66 5 1.2 14.8 12.6

TABLE VII. Chemical Ansmlysis of Ash

Sample S1G," Fey035 AJ;05 Cal0 MgO MnO Nay0 KpO Fply Ti0p 503
' %

Total

2 % % % % % _% % _3 75

‘Mine Run - 48.% 9.6 20.1 8.8 2.0 0.1 MQQﬂ; 0.5 0.6 o.

98.1

TABIE VII1I. 8Swelling and Caking Properties
1. Coking Properties by "5weljing" Indey Test 13" Siack

Swelling Index . . . . -190
Section on Coke Clasaiiication Ch&rt . X111
Physical Properties of By-Product Coke NON-COKING

2. Caking Properties by'Grgy“a Method (Mine Rumn)

‘ Gray Caking Index . . . . .-. e« « o « o NON-CAKING

h




NO. 1 SEAM -- MIDLAND NO. 2 MINE

TABIE IX. Float and Sink Data on 13" Slack
- Ash -
(A= Received Basis)

Cumulat ive +.10 Specific Gravity
Specific Gravity Weight Ash Floats Sinks Distribution

Welght Ash Weight Ash Gravity Calculated

% % % 2 % Ordinete
FlOﬂtu 1.33 Ly .3 4.1 4L .3 . 100.0 12. 1.40 9%.5
SinVs 1.33 1.40 38.0 7.0 82.3 5.4 55.7 19.1 1.45 20.2
1.40 " 1.50 5.6 18.0 87.9 6.2 17.7 45.0 1.55 4,2
" 1.50 " 1.€0 2.3 29.6 90,2 6.8 12.1 57.5 1.65 2.2
" 1.60 9.8 64,0 100.0 12.4 9.8 64.0 1.75 2.0
Curve No. L 2 1,2,4 1 3 3 5 5

TABLIE X. Chemicel Analysis and Fusibility of Ash on Float and Sink Fractions of 11" Slack

Vola- Coking Initial Soft- Fluid Melt- Soften- Flow
Specific Gravity Ash tile Fixed Proper- Sulphur Deform- ening Tempe- 1ing 1ing In- Inter-
Matter Carbon ties atiun Point raturc Range terval val
% . . % °F. °F. °F. °F. °F. °F.
Floats 1.33 4,8 36.5 58.7 N.A,* 0.5 1950 2000 21K0 200 50 150
Sinks 1.33 1.40 8.2 36.1 55.7 ! 0.5 2060 2160 2220 160 100 60
1.40 " 1.50 20.5 32.9 46,6 " 0.6 2210 2310 2400 190 100 90
" 1,50 " 1.60 33.2 29.2 37.6 " 0.5 2420 2500 2540 120 - 80 4o
" 1,60 71.3 16.7 12.0 " 0.2 2520 2630 2700 180 110 70

*Non-agglomerate
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Figure 4 - Washability Curves for 13 in. slack - No.l seam,
Midland No.2 Mine.

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

Curve 3 - Cumulative refuse-ash percentage (sink).
Curve 4 - Specific gravity. _

Curve 5 - + .10 Specific gravity distribution.




NO. 1 SEAM -- MIDLAND NO. 2 MINE
TABIE XI. Float and Sink Data on 13-4 in. Lump

- ash -
Cumulative
Specific Gravity Weight Ash Floats Sinks

Weight Ash VWeight Ash

% % % % % %
Floats 1.33 40.7 4.8 40.7 4.8 100.0 10.0

Sinks 1.33 1.40 47.6 8.1 88.3 6.6 59.3 13.5
1.40 " 1.50 7.7 22.1 96.0 7.8 11.7 35.4

* 1,50 " 1.60 1.1 33.8 97.1 8.1 - 4,0 61.1
" 1.60 2.9 71.4 100.0 110.0 2.9 Tl.4

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

TABLE XII. Float and Sink Data on Plus 4 in. Lump (Crushed)

- Ash -
' Cumulative
Specific Gravity Weight Ash Floats Sinks
Weight Ash VWeight Ash
% % % %
Floats 1.33 29.0 4., 4 29.0 b,y 100.0 9.0
Sinka 1.23 _ 1.40 55.8 7.3 84.8 6.3 71 0 10.9
1.40 " 1.50 12.1 20.9 96.9 8.1 5.2 24,0
" 1.50 " 1.60 2.8 34,7 99.7 8.9 3.1 36.2
" 1.60 SR 0.3 50.4 100.0 9.0 0.3 50.4.
curve No. ) 2 1,2,4 1 3 3

Lt




NO. 1 SEAM -- MIDLAND NO. 2 MINE

TABLIE XIII. Chemical Analyses of Raw Coal, Clean Coal, and Refuse
0 to 1% inch Slack '

Raw Clean Coal Refuse
Coal Floats 1.50  Sinks 1.50
Weight .g.oooonoo'oooooooo-tooooooocooc% 10000 ‘ 88-5 : ’ 1105
Proximate Analysis (Dry Basis) ‘ _
Ash ..'.OCOOOOOOOI,'.....0..'0..0.....% 1306 (a) 7.5 ) 6007
VOl&tilO Ma,tter o.oo..coooo.ttoOVOOQCQ'% 32*.6 37- . 2105
Fixed carbon ooocooo-o.-t.oaonoooacoo% 51.8 55.5 1708
Sulphur .......I.'.O...............0.% o¢5 0.5 003
Calorific Value ceseseceseaess.Btu/lb. 11,005 11,880 4,200
Fusion Point of Ashe.ecvinnnnnn....F, 2,320 2,150 2,850+
Melting Range of Ash S A 170 280 . 150+
Coking Properties S s s et ac e ec a0 N.A.* N.A.* N.A.*

(a)Calculated
* Non-agglomerate

TABLE XIV. Screen andg Chémical Analyses of Sizes Prepared from 11 in. Slack and Analyses of the
Clean Coal and Refuse of these Sizes after washing at a Gravity of 1.50

: Cum. Floats Sinks
Screen Sizes Weight Weight Ash Sulphur F,.P.A. Weight Ash F,P.A. Weight Ash F.P.A.
_Z % % °F. % °F. % % _°F.

1/2 - 1% in. 60.9 60.9 14.0 0.5 2260 89. .7 2140
0.

0 =-1/2 in. 39.1 100.0 17.4

0 7 11
5 2300 82.9 7.0 2090 17.
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DRUMHELIER DISTRICT
N NO. 1 SEAM
COMMANDER COAL MINE, REGAL COAL CO. LTD.
DRUMHELLER, AIBERTA
_________ [ PRPR

- TABIE I. Screen Analysis, Spec¢ific Gravity, ahd'Bulk Dens ity

As Received Bulk
Screen Sizes* ~ % 4~ Specific Density  Ash
Eyﬁt 1Cumiu- Gravity lbs.per
Weight lative cu.ft. %

Pius 8 in. 30.7 30.7 1.38 51.06 T
u - 8 1n0 32-6 63.3 1.35 1}8.3 9.1}
2. - 4 in. 14.2 77.5 1.35 45,5 10.1
14 - 2 in. 3.5 81.0 1.35 43,3 11.5
1 - 13 in. 5.3 86.3 1.36 43,3 12.9
3/4 - 1 in. 2.8 89.1 1.37 42,4 13.9
1/2 - 3/4 in. 3.2 92.3 1.36 41.8 12.8
1/4 - 1/2 in. 3.6 95.9 1.36 41,0 11.6
;{g - 1;% in. i.g 97.9 1.36 41,2 1§.1
' -1 in. . 99-5 14.0
0 - #48 0.5 100.0 21'37 5”8-” 17.9
Mine Run 100.0 58.6 9.6
" Plus 1% in. 81.0 9,2
o - 1z in. 19.0 50.5 12.1
1/2 - 13 in. 11.3 45,3 13.1
0 - 1/2 in. 7.7 47.6 12.7

As Received

Average size of Run-of-Mine . . . . . . . 5.872

¥A11 screens 1/8 in. and larger are round-hole screens. No.
48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II. Size Stability

Screen Analysis Before and
After Drop-Shatter Test
Screen Sizes 2 - 3 in.
Before After After
test 2 Drops 4 Drops
% % %

2 - 3 4n. 100.0 46.5 30.5
14 - 2 1n. 17.0 18.0
1 - 13 in. 15.0 18.5
3/4 - 1 in. 6.5 9.0
1/2 - 3/4% 1n. 6.0 8.0
0 -1/2 in. 9.0 16.0
Av'g size 1in. 2.50 1.77 1.48
Size stability % 70.8 59,2




e 50
_NO. 1 SEAM -- COMMANDER COAL MINE - -

| TABLE III. Crushing Tests
(Crusher set at 134 inch)

. Plus 8 iﬁch Lump_ 4-3 inch Eump
Size Crushed = _ Screen Analysis Screen Analysis
Screen Sizes : Before After Before - Af'ter

Crushing Crushing Crushing Crushing
. . __Z___ % %

14 1ne ... 22.5
- 13°im...... 41.7
10 in. .... 35.8
in. .... ' 2
in. .... 3
2

2

k|
o M |

in. ....

in. ....

in. ....

in. ....

1no eesce

in. ‘}...

in. '.....

3/4 in. ....

1/2 in.. ....

1/4 in. ....

0 -1/8 tn. .... - \
Av'g particle size 10.734
81ize reduction ..%
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TABLE IV. Grindability

Screen Size of . . g Hardgrove
Coal Tested Index*

Mine Run o : 42.8
0: .1’-’ 1% 1'[1. o Z'-, 4205
o ~-1/2 in. . 42,1

*See Appendix




NO. 1 SEAM -- COMMANDER COAL MINE
TABIE V. Proximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry Basis o .
ture Ash Vola- Fixed Sul- Calo- Initial Soften- Fluld Melt- Softening Flow
Screen Sizes (as . tille Carbon phur rific deform- ing tem- tempe- 1ing Interval 1inter-
rec'd) Matter Value ation perature rature Range val
% % 4 % Btu/lb, _°F, °F. °F, °F. °F. °F.
Plus 8 1in. 14.5 7.7 36.9 55.4% 0.4 12150 1900 2000 2130 230 "100 150
Y - 8 tn. 13.5 . 9.4% 37.2 53.4 0.% . 2150 2230 2260 110 80 30
2 - 4 in. 12.8 10.1 35.9 54.0 0.4 2200 2200 2350 150 100 50
1t - 2 in. 11.2 1.5 36.7  51.8 0.4 2180 2270 2330 150 90 60
1 - 1% in. 13.0 12.9 36.8 50.3 0.4 2230 2320 2390 150 90 70
3/% - 1 in. 13.0 13.9 36.1 ' 50.0 0.% 2150 2250 2320 170 100 0
1/2 - 3/4% in. 1%.3 12.8 35.4 51.8 o.4% . 2190 2260 2320 130 70 . 60
1/4% - 1/2 in. 13.1 11.6 36.5 51.9 0.4 2100 2290 2320 220 190 30
1/8 - 1/4 1in. 13.9 12.1 36.1 51.8 0.4 2190 2310 © 2360 170 120 50
#48 - 1/8-1n." 10.7 14%.0 35.5  50.5 0.4 2100 2190 2330 230 90 " 140
0 - #u48 . 5.3 17.9 34.1 48.0 0.4 2070 2170 2440 370 100 270
Mine Run’’ 13.8 9.5 Bg.o. 53.% 0.4 11840 2070 2150 2220 150 80 0
Plus 1% 1n. 13.7 9.2 36.9 53.9 0.4 11870 2120 2200 - 2360 240 80 160
0 - 1% in. 14.3 12.1 34.7 53.2 0.4 11405 2300 2370 - 2460 150 - - 70 90
1/2 - 1% in. 14%.5 13.1 36,2 ~ 50.7 0.% 11445% 2200 2285 2355 155 85 70
0 =~-1/2 in. 14.0 12.7 36.0 51.3 0.4 11315. 2210 2310 2400 190 100 90
*Calculated

Classification of Coal by Rank

Specific Volatlile Index 113-Black lignite
A.3.T.M. Classification Subbituminous B

ng




NO. 1 SEAM -~ COMMANDER COAL MINE

TABIE VI. Ultimate Analyses
(Mine Run) )
Carbon Hydrogen Sulphur Nitro- Oxy~- Ash Moisture
- gen gea : :
_Z 5 % % . % _ % %
As Received 59.7 4,0 0.3 . 1.1 - 12.9 8.2 13.8
Dry Basis 69.3 4.7 0.4 1.3 14,7 9.6 .
TABLE VII. Chemical Analysis of Ash
Sample 310y Fep0; Aly05 Ca0 Mg0 MaO Nap0 K30 Pp0s T10p 303 Totel
% % % % 2. % . % % % % _%
~Mine Run 42.9 15.0 21.2 8.3 2.3 0.3 =.5 1.6 1.6 0.4 %.0 100.1
TABLE VIII. Swelliug and Caking Propertises
I. Coking Propertiss by "Sweiiing" Index Test (13" slack) = : -
Sweliing Index ocoucccccoeooc~c¢;ouonoooo "180
Section on Coke Cliassiiication Chart .. XITI1
Physical Properties of By-Product Coks. NORN=~COKING
II. Caking Properiies by Gray' s Method (Mine Ruu} -
Gray Caking IndeXx ..ccocccoccoocoscoosc NON-CAKING \g'
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Figure 5 - Washability Curves for 1% in. Slack - No.l Seam Figure 6 - Washability Curves for Plus 4 in,Lump (Crushed) - No.l Seam
Commander Coal Mine. : Commander Coal Mine,

SO

Curve 1 - Cumulative ooal-ash percentage (float).
Curve 2 - Actual ash percentage.

Curve 3 - Cumulative refuse-ash percentage (sink).
Curve 4§ - Specific gravity.

Curve 5 - + .1C Specific gravity distribution.




NO. 1 SEAM -- COMMANDER COAL MINE
TABIE TX. Float and Sink Date on 13" Siack

- As}: -
‘ _ e Cumulative - +.10 Specific Gf;vity~
Specific Gravity @ VWeightt Ash ___Flcats _Sinks ~  Distributiocn
' fght Ash Weight 4sh Gravity Calculated
L g % %G % % Ordinate
Flcats 1. 35 50.5 4.9 50,5 4.9 -100.0 9.9 1fd0 95.8
Sinks 1.35 1.4%0 37.6 8.3 88,1 6.4 49 5 15.0 1.45 45.1
" 1,40 " 1.50 5.3 20,2 93.4% 7.1 1.9 36,3 1,50 7.2
" 1,80 " ° 1.60 1.7 28.8 95,1 7.5 6.6 49,2 1.55 3.8
" 1,60 4,9 56,3 100,0 9.9 4,9 56,3 1.65. 2.6
Curve No. 4 2 1,2,4 1 3 2 5 5

TABIE X. Chemical Analys‘s and Fusibfli%y of Ash 3n Flcat and Sink Fractions of 13" Slack
A Dry Basls

Vola~ ' Initial Soft- Fluid Melt- Soften- Flow
Specific Gravity Ash tile Fixed Coking Sul- deform- ening tempe~ 1ing 1ing in- inter--

’ Matter carbon Froperties phur ation point rature range terVal val

% _ % % Z °F. °F._ _°F. °F. °F. °F.

Floats 1.35 5.7 37.5 56.8 Non-agglcmerate 0.5 1680 2080 2130 150 100 50

Sinks 1.35 " 1.40 9.5 35.9 54,6 Non-agglomerate O.4 2070 2300 2380 31¢C 230 80
1.40 " 1.50 21.9 32.9 45,2 Non-agglomerate O.4 2100 2240 2470 370 140 230

" 1.50 " 1.60 31.0 31.3 37.7 Non-agglomerate 0.4 2100 2270 2490 390 170 220

" 1.60 59,6 22,6 0.3 2360 2470 2540 180 - 110 70

17.8 Non-agglomerste




NO. 1 SEAM -- COMMANDER COAL MINE
TABIE XI. Float &nd Sink Data on 1i-4 in. Lump

- Ash -
- Cumulative

Specific Gravity Welght  Ash Floats Sinks

Weight Ash Weight Ash
- p: g 4 _2 -

Floats 1.35 19.7 5.0 19.7 5.0 100.0 7.8
Sinks 1.35 1.40 78.0 7.5 97.7 7.0 80.3 8.5
1.40 " 1.50 0.0 0.0 97.7 T.0 2.3 - 40.8
" 1.0 " 1.60 1.5 34.8 99.2 7.4 2.3 40.8
" 1.60 0.8 52,0 100.0 7.8 0.8 52.0

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

TABIE XIJ. Float and Sink Data on Plus 4 in. ILump (Crushed)

- Ash -
___Cumulative +.10 Specific Gravity
Specific Gravity Weight Ash Floats Sinks Distribution
WQ?gﬁt Ash Weight Ash Gravity Calculated
i1 % ‘__g ‘ ordinate
Floats 1.35 34,3 5.4 34,3 5.4 100.0 6.8 1.40 99.6 -
Sinks 1.35 1.40 64.6 7.2 98.9 @ 6.6 65.7 7.5 1.45 65.3 -
"oo1.40 " 1,50 0.7 21.2 99.6 6.7 1.1 26.2 1.50 0.6
" 1.50 " 1.60 0.1 28.0 99.7 6.7 0.4 35.1 1.55 0.5
" 1.60 " 0.3 37.4 100.0 6.8 0.3 37.4
Curve No. 4 2 1,2,4 1 ) 3 5 2




NO. 1 SEAM -- COMMANDER COAI, MINE

- TABIE XIII. Chemical Analyses of Raw Coal, Cleen Coal ang Refuse
. 0 to 1% Inch Slack .
Raw Clean Coal Refuse
‘ : . Coal Floats 1.50 8Sinks 1.50
Weight .l......0'..0...‘.""0'..4'0‘000% 100'0 92.2 . 7.8
Proximate Analysis (Dry Basis) o - - \ C
ASh 00.0'.0.0‘0..-...00;oov‘onoooono% E 12.1 8.2 6106 _
Volatile Matter R T T TR 35.4 27.7 -
Fixed c&I’bOI’l oootooono-ooooo-oo..% 53.2 56."“ 16.7
Sulphur o-coo.oooo.oooo‘oooiooo‘ﬁu% 0.’4 0.4 002
Calorific Value .......B.t.u./Ib. 11405 11955 ————
Fusion Point of Ash ceseseecssoF., 2370 2090 24k
Melting Range of Ash .........°F. 160 200 . 320
Coking Properties ceceroscecsseecss N.A,* N.A,* N.A.*

*Non-agglqmqrate

TABLE XIV. Screen and Chemical Anslyses of Sizes prepared from 1% 1n.

of the Clean Coal and Refuse of these Sizes after washing at a Gravity of 1.50

Slack and Analyses

Cumu- Floats Sinks
Screen Sizes Weight Weight Ash Sullphur FeP;A; ght. I T 5 ht Ash FaP.A.
) % % % _F. % %_ _°F. % % F.
1/2 - 1% in. 39.5 59.5 13.1 0.4 2285 93,3 8,7 2160 6.7 T73.5 2700+
0 ~-1/2 1n. k0.5 100.0 127 0.4 2310 92,5 8.1 2220 7.5 57.5 2470.




DRUMHELLER DISTRICT
NO. 1 SEAM
HY-GRADE MINE, HY-GRADE COAL MINING CO., LTD.
DRUMHELLER, ALBERTA
......... o SR
TABLE I. Screen Analysis, Specific Gravity, and Bulk Density

As Recelved Bulk
Screen Sizes* 4 % Specific DBnsity Ash
- by Cumu-~ Gravity lbs.per '
weight lative cu. ft. %

Plus 8 in.. 25.5 = 25,5 1.36 54,5 8.4
4y - 8 in.. 38.5 64,0 1.36° 51.3 8.4
2 - u 111.. 1902 83.2 1.37 43.9 8¢7
1% - 2 ino. 305 86.7 1037 ) 4 .0 9.6
1 - 1% in.. 5.4 g2.1 1.38 43.8 9,3
3/4 = 1 in.. 2.1 94,2 1.38 - 42,3 9.3
1/2 - 3/4 in.. 2.0 96.2 1.38 42,0 9.5
1/4 - 1/2 in.. 2.0 98.2 "1.38 42,0 10.0
1/8 - 1/4 in.. 0.9 99.1 1.38 42,0 12.3
#48 - 1/8 4in.. 0.7 99.8 s 15.4
0 - #48..... 0.2  100.0 1.%0 23.9
Mine Run 100.0 56.0 9.4

Plus 1% in.. 86.7 8.4
0 - 1% in.. 13.3 48.3 11.6
1/2 - 11‘1.. 905 . 9.3
0 -1/2 in.. 3.8 14.1

- As Received
Average Size of Run-of-Min€....cceocecceccessceedin, 5,058

¥AIT screens 1/8 In. and larger are round-hole screens. NO.4Q
‘1s Tyler 48-mesh with nominal apersure of 0.295 mm.

TABLE II. Size Stability

. Screen Analysis Before and
After Drop-Shatter Test
- Sereen Sizes 2 - inch

Before ter After

Test 2 Drops 4 Drops
-2t - 3 in. 00.0 5 .0 700
14 - 2 in, 16.5 18.0
1 - 1% in. 11.0 11.5
3/4 - 1 1nc uos 700
1/2 - 3/1; 1no 305 505
- 1/2 in. 5.5 11.0
Av'g Size 1in. 2.50 1.98 1.[6

Size Stability % 79.2 70.




NO. 1 SEAM - HY-GRADE MINE

'TABLE ITI. Crushing Tests
(Crusper(set”gt'1§>1nch)

TESB fiich Tump

S1ze Crushed  Plus

~ocreen clzes _Screen Analysis  Screen Analysis
| - Before After = Before K%?er
Screen Sizes Crus;ing Crus;ing Crus;ing Cruﬁging
12 - . la_Inooodoo 501
10 . - 12 in.éooo ° 39.?
8 - 10 111.0970 [N ] ‘ 5@0
7 - 8 11’1.5.'.. . T 31'2
6 e 7 in..ooo' 2803
5” - 6 1noooooo : . 23'5
l" - 5 inoooooo 1.2 1700 lo7
3 - 4 1!1...... 1505 1202
2 - 3 1ncooooo 32.3 32.9
1% - 2 inoooooo 14.7 1502
l - 1%' in...... 11.6 12.!"
3/4 = 1 1noooooo 604 6.8
1/2 had 3/)"’ inoooooo 5.5 508
1/"" - 1/2 11’1...... \ 6.1 ' 693
1/8 - l/ll' 1noooooo 303 303
0 - 1/8 1nooooo-o 302" 3."’
Av'g part.size in. 9.89%4 1.927 6.238 1.876
-Size reduction...¥ - 19.5 30.1

TABLE IV. Grindability

Screen Size of Hardgrove*

NO. 1 SEAM - HY- GRADE MINE

Coal Tested Index
Mine Run.'.... 7. 3502
0 - 1-1/2 in.. 34,5
.o 0 - 1/2 inoo 3502

* See Appendix




NO. 1 SEAM - HY- GRADE MINE )
TABLE V. cProximate Analyses, Calorific Value and Fusibility of Ash

Mois- Dry Basis Soften-
' ture Ash Vola- ixed Sul- Calo- Initial Soften- Fluid Melt- ing = Flow

Screen Sizes (as tile Carbon phur rific Deform- ing-Tem- Tempe- 1ing Inter- Interval

rec'd) Matter Value ation perature rature Range val '

' % % % 4 Btu/lb. °F °F. °F. .. °F. °F, °F.

Plus 8 in.. 15.7 8.4 36,5  55.1 0.6 ,1900 2220 2350° 450 320 130

- 8 in.. 15.4 8.4 37.9 53.7 0.6 12,205 1900 2200 2340 440 300 140

2 - 4 1in.. 15.0 8.7 36.4 54,9 0.5 .. .- -1900 --- 2210 2360 460 310 150

134 - 2 in.. 14.8 9.6 36.7 53.7 0.6 1900 2220 2350 450 320 130

1 - 13 in.. 14.1 9.3 36.2 54.5 0.6 1900 2210 2360 460. 310 150

3/4 -~ 1 in.. 16.3 9.3 35.6 55.1 - 0.6 1900 . 2200 2340 440 300 - 140

1/2 - 3/4 in.. 16.6 9.5 37.3 53.2 0.6 1010 - 2180 2350 440 270 170

1/4% - 1/2 in.. 17.1 10.0 37.8 52.2 0.6 1920 2190 2360 440 270 170

1/8 - 1/4 in.. 12.3 12.3 36.1 51.6 0.6 11930 2200 2380 450 . 250 180

#48 - 1/8 in.. 11.1 15.4 36.1 48.5 0.5 2100 2280 2450 350 180 170

0O -#48 .... 6.4 23.9 -30.7 45.4 0.6 2100 2320 2490 390 220 170

Mine Run.... 15.4 9.4 36.5 54.1 0.6 12,065 1900 2220 2350 450 320 130

Plus 1% in.. 15.6 8.4 37.2° 54,4 0.6 12,110 1930 2100 2240 310 170 - - 140

0O - 1% in.. 15.8 11.6 35.9 52.5 0.6 11,485 1920 ~ 2220 2350 430 300 130

1/2 - 1% 1in.. 1gt3 - 9.3 36.3 54,4 0.6 12,005*% 1920 2210 2340 420 - 290 130

0 -1/2 in.. 14.8 14.1 36.4° 49.5 0.6 11,080 1930 2210 2350 420 280 140

*Recalculated

Classification of Coal by Rank

Specific Volatile Index -~ 118-Black Lignite
A.3.T.M. Classification . Subbituminous B




NO. 1 SEAM - HY-GRADE MINE

TABLE VI. Ultimate Analyses
(Mine Run)

Carbon Hydrogen SuIbhur Nitro- Oxy- Ash Moisture -

As Recelved —Qzﬂ__ __izb_' _'625— —Iﬁé-"ll'%";"' -719 T'Sﬁﬁ_'

Dry basis - T70.2 1.

TABLE VII. Chemical AnAlysis of Ash

Sample  S105 Fe203 A1203 Ca0 Mg0 MnO Nas0 Kp0 PQO T102 505 “Tota1

mmﬁo—-s%—n%—ﬁm%—%r—sﬁr%% - o

TABLE VIII. Swelling and Caking Properties

1. Coking Properties by "swelling" Index Test (1%" S1ack)

Swelling Index.......0.....00...‘....00..‘. -145
Section on Coke Classification Chart..... XIII

Physical Properties of by-Product Coke... NON-COKING
Caking Properties by Gray's Method (Mine Run)

Gray caking indeX....ceecececeocecessesss  NON-CAKING

NN A OT'ANM . TV _NADPDATIY MTAITD




~ NO. 1 SEAM - HY-GRADE MINE

TABLE IX. Float and Sink Data on 1% in. Slack
-Ash- o : o
S -Ash- Cumulative T.10 Specific Gravity
Specific Gravity Weight Ash Floats Sinks Distribution
welght  Ash Weight  Ash Gravity = Calculated
T&é_ __Ei | % ' AR Ordinate
'FIOats 1.33 3. .5 4.5 100.0 1,40 95.5
Sinks 1.33 1.40 43.9 7.5 87.5 6.0 56.4 1.3 1.45 24.8
m-o 1,40 " 1.50 5.6 20.9 93.1 6.9 12.5 38.1 1.55 4oy
" 1,50 " 1.60 2.4 33,3 95,5. . 7.6 6.9 52.1 1.65 .2.0
" 1.60 4.5 2.2 100.0 10.0 ¥.5 62.2 1.75 1.0
Curve No Y 2 1,2, 4 1 3 3 5 5
"TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of 1%" Slack
- (Dry Basis) ‘
Vola- Initial Soft- Fluid Melt- Soften- Flow
Specific Gravity Ash tille FPixed Coking Sulphur Deform- ening Tempe- 1ing 1ing In- Inter-
Matter Carbon Properties ation Point rature Range terval "nal
% % - % °F. . °F. °F. °F. °F. °F.
Floats 1.33 5.3 3%.‘6' '55.%‘ N.AF 0.6 2000 2020 2110 110 -~ 20 90
Sinks 1.33 F1" 1.40 8.7 35.7 55.6 N.A.* 0.6 2010 2220 2270 260 110 50
1.40 " 1.50 23.6 32.2 Wy 2 N.A.* 0.6 2000 2350 2500 500 350 150
" 1.50 " 1.60 37.2 28.5 34.3 N.A.* 0.6. 2000 2560 2750 750 560 190
" 1.60 68.8 18.6 12.6 N.A.* 0.3 2250 2320 2710 460 70 390

¥Non-agglomerate.
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fFigure 7T - Washability Curves for 1% in., slack - No.l seam}
.~ Hy~-Grade Mine.

Cumulative coal-ash percentage (float).

Curve 1 =

Curve 2 - Actual ash percentage.

caorve 3 - Qumulative refuse-ash percantage (sink).
Curve 4 =~ upecifiﬂ gravity.

.10 Specific gravity distribution.

Curve 5




~NO. 1 SEAM - HY-GRADE MINE

TABLE XI. Float and Sink Data on 1i-4 in. Lump
-Ash-

Cumulative

Specific Gravity Weight Ash Tloats STnks
' : Weight  Ash Welght  Ash

Floats 1.33 9.7 5.2 69.7 5.2 100.0 7.8
Sinks 1.33 - " 1l.40 20.8 8.3 90.5 5.9 30.3 13.8
" 1.40 " 1.50 7.6 23.1 98.1 7.2 9.5 25.8
" 1.50 " 1.60 1.7 23.3 99.8. T.7 1.9 36.7
" 1.60 " 0.2 65.2 100.0 7.8 0.2 65.2
Curve. No. 4 2 1,2, 4 1 3 3
TABLE XII. Float and Sink Data on Plus 4 in, Lump;Crushed
-Ash- |
K * Cumulative
Specific Gravity Welght Ash ~Floats - Sinks
Weight  Ash Weight  Ash
Floats 1.33 ’BS??‘ ’B%? ‘6325‘ ‘5?9 ‘Iﬁ%?ﬁ‘ ‘7?8
Sinks 1.33 1.40 33.4 10.0 96.6 = 7.3 36.8 11.1
" 1.40 " 1.50 2.6 19.4 99,2 7.6 3.4 22,2
" 1.50 " 1.60 0.8 31.3 100.0 7.8 0.8 31.3

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




NO. 1 SEAM - HY-GRADE MINE |
'TABLE XIII. Chemical Analyses of Raw Coal, ‘Clean Coal and Refuse
| 0 to 1-1/2 Inch Slack

~Raw  Clean Goal — Refuse

e S " Coal Floats 1. 50 Sinks "1.50
weightoooo.oooooooooou.oooooooo..% 10000 . 93'8 602
Proximate Analysis (dry basis) ; ' i

ASN..ieevsssesssesscssaneccecas®d . 11.6 8.2 ‘ 57.1
Volatile matter.....c.ceeeveeee.%  35.9 37.% - - 22,6
Fixed COrbON...ecosvccvsvnasae D 52.5 54,5 20.3
SUIPhUr .t veveececesscncasnncees 0.6 0.6 0.4
Calorific value.......B.T.U. /1b. 11, 485 12, 000 4; 930
Fusion Point of Ash..........°F. - 2220 2150 2650
Melting Range of Ash...iec0... F. 430 - 340 330
Coking PropertlesS...ceeeeseeeest N.A.* N.A.*~ ' N.A.*

* Non-agglomerate - - R

TABLE XIV Screen and Chemical Analyses of Sizes Prepared from
14 in. Slack and Analyses of the Clean Coal and Refuse of
these Sizes after Washing at a Gravity of 1.50

Cum. ' Floats Sinks

Screen Sizes Weight Welght Ash Sulphur FéP.A. Weight Ash F P,A., VWelght Ash FéP.A
_ % % F. % % _°F. % % F. -
1/2 - 1-1/2 inch 72.0 72.0 9.3 0.6 2210 92.0 B.1 2120 8.0 6l.1 2750+
0 - 1/2 inch 28.0 100.0 14.1 0.6 2210 87.0 8.1 2090 12.0 = 56.7 2410
ko

3 A A A A A s R s Y B i ek St b




- DRUMHELLER DISTRICT
NO. 1 SEAM '
BRILLIANT MINE, BRILLIANT COAL CO.
DRUMHELLER, ALBERTA
| mmmamm——— O
TABLE I. Screen Analysis, Specific Gravity, and Bulk, Density

As Received Bulk
Screen Sizes¥* % % Specific Density Ash
by Cumu- Gravity lbs.per
weight lative cu. ft. %
Plus 8 in..  15.6 15.6 1.37 57.0 9.9
4 - 8 in.. 49,1 64,7 1.37 49.6 11.5
2 - 4oin.. 18.1 82.8 1.38 45.0 12.1
1 - 4 in.. 3.6 8€.4 1.38 44,0 12.3
1 - 1l in.. 4.4 90.8 1.37 43,6 12.5
3/4 - 1 in.. 1.9 92.7 1.38 by y 11.9
/2 - 3/4 in.. 2,2 94,9 1.37 42.8 12.2
/4 - 1/2 in.. 2.4 97.3 1.37 43,0 13.5
;ﬁg - 1?@ in.. 1.3 98.2 ( 1.38 42.5 13.5
- 1/8 in.. 1.2 99, +18.

0 - #48 ... 0.2  100.0 ( 1.k E 45.0 25.0
Mine Run 100.0 49.0 11.6
Plus 1? in.. 86.4 ———— 10.9
0o - 1§ in.. 13.6 50. 5 14.6
1/2 - 13 in.. 8.5 43 .2 12.3
0o - 1/2 in.. 5.1 Ly 3. 15.0
N As Received

Average Size of Run-of-Mine......ce0c00.0cs..1in. 5.20

*A1l screens 1/8 in. and larger ere round-hole screens. NoO.
48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II. Size Stability

Screen Analysis Before and

After Drop-Shatter Test

Screen Sizes 2 - 3 inch -
» e?ore After After
Test 2 Drops 4 D;ops

%
2 - 3% in.. 100.0 oF.0 B2.0
14 - 2 in. . 10.5 12.5
1 - 1% in. 10.5 13.0
3/4 - 1 in. 4.5 5.0
1/2 - 3/4 1in. 3.0 6.0
0 - 1/2 in. 7.5 11.5
Av'g Size in. 2.50 1.99 1.75
Size Stability.% 79.6 70.0

65.




NO. 1 SEAM - BRILLIANT MINE

TABLE III. ‘Crushing Tests . =,
(Crusher set at ‘1% inch)

Size Crushed Plus © inch Lump - 4-3: inch Lump  --
T Screen Analysis _Screen Analysis
B o Before After Before = After
Screen Sizes . Crushing Crushing Crushing Crushing
- % % %
10 - 12 in...... 53.2
8 - 101in...... 46.8 _
7 .- 8in...... 29.7
6 - Tin...... 24 .4
5 - 6 1in...... . 19.1
b - 51in...... 0.6 26.8 2.0
3 - Y in...... 10.5 9.1
2 - 3 INeeeces 39.6 4o.s5.
12 - 2 in...... 12.7 12.4
1 - 12 in...... 13.3 12.9
3/ « 1 in...... 5.8 5.6
1/2 - 3/4% in...... 6.0 6.0
1/% - 1/2 in...... 5.8 5.6 £
1/8 - 1/4 in...... 2.9 3.0 £
0 -1/8 in...... 2.8 2.9 :
) . 2
Av'g purt.size in. 10.054 1.891 6.071 1.915 =
S1ize reduction...® 18.8 - 31.5 s
. ) : s
i
. TABLE IV. ' Grindability ;
Screen Size of = Hardgrcve* %
Coal Tested Index -
Mine Run...... 36.6 §
0 - 1-1/2 in.. 36.6 §:z

0.~ 1/2 in.. 36.6

* See Appehdik"
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NO. 1 SEAM - BRILLIANT MINE

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

T

Mois- Dry Basis ‘ Soften-
ture Ash Vola-" Fixed Sul- Calo- Initisal Soften- Fluid Melt- ing Flow
Screen Sizes (as tile Cerbon phur rific Deform- ing-Tem- Tempe- ing Inter- Interval
rec'd) Matter Value  ation perature rature Range val ’
% % % % Btu/lb. °F. °F. °F. _°F. °F. °F.
- Plus 8 1in.. 15.1 9.9 36.8 53.3 0.5 2160 2260 2440 280 100 180
i - 8 in.. 14.5 11.5 37.1 51.4 0.6 11,680 2150 2260 2460 310 110 200
2° - hi4n.. 145 12.1 37.2 50.7 0.5 2200 2300 2460 260 100 160
13 - 2 in.. 13.7 12.3 37.5 50.2 0.5 2220 2350 2480 260 130 130
1 - 1% in.. 14.2 12.5 36.7 50.8 0.4 2230 2310 2470. 240 80 160
3/4 - 1 in.. 14.5 11.9 35.2 52.9 0.4 2220 2320 2410 190 100, 90
1/2 - 3/4% in.. 14.0 12.2 35.6 52.2 0.5 2210 2320 2410 200 110 90
1/% - 1/2 in.. 14.5 13.5 325.7 50.8 0.5 2220 2300 2420 200 80 120
1/8 - 1/4% in.. 12.7 13.2 35.5 51.3 0.5 2220 2310 2430 210, 90 120
#48 - 1/8 in.. 13.2 18.8 32.8 48.4 0.4 2240 2310 2460 220 70 150
0 -#48 ..., 7.5 25.0 32.6 yo .4 0.6 2200 2290 2400 200 90 110
Mine Run.... 14.9 11.6 37.2 5l.2 0.4 11,615 2200 2300 2400 200 100 100
Plus 1% in.. 14.9 10.9 37.6 51.5 0.4 11,670 2210 2310 2410 200 100 100
0 - 15 in.. 15.0 14.6 35.3 50.1 0.5 11,115 2210 2310 2410 200 100 100
1/2 - 1% in.. 1.2 12.3 36.1 51.6 0.4 11,400 2200 2300 2410 210 100 110
0 - 1/2 in.. 14.7 15.0 35.6 49.4 0.5 10,965 2250 2340 2460 210 90 120
Classification of Coal by Rank
Specific Volatile Index 116-Black Lignite
A.S.T.M. Classification Subbituminous B

.L9




NO. 1 SEAM - RRILLIANT MINE
TABLE V1. TUltimate Anaslyses

‘ {Mine Run)
Cerbon. Hyirogen Sulphur Nitro- Oxy=-  Ash Moisture
' gern gen- .
2 $ . B _E__ B _E %
As Received 55.0 s 0.4 1.1 11.G 9.4 18.4
Dry basis 67 .4 h.6 0.4 1.3 14,7 11.6

| TABLE3VII-‘ ChemiqaliAnglysis of Ash

Sample ) 5102 Fe 03 Al 0-3 CRQ Mg0 MnO N&ﬂo K 0 P205 %02 803 Total
A % .
T s 7% s Froh v & 5 o A o
TABLE VIII. Swelling and Ceking Properties
1. Uoking}Properuies by "swelling” Index Te=zt (IT“'slack)

Swelling Inde’{,s.oooo...,a.a,...@o.u‘u.o. '175
‘Section on Coks Classification Chart..... XIII
Physical Properties of by-Product Coke... NON-COKING

Caking Properties by Gray's Méthod (Mine Run)-

GI’&Y Caking index--occoocovooioo'oocoo-.o L NON"CAKING
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NO. 1 SEAM - BRILLIANT MINE

TABLE IX. Float and Sink Data on 1} in. Slack

-Ash-
_ . Cumulative ¥.10 Specific Gravity.
Specific @ravity Weight  Ash Floats Sinks Distribution
Weight  Ash Welght Ash Gravity Calculated
: : % o Ordinate
Floats 1.32 27 .2 5.2 ~27.2 5.2 . 11.5 ~1.50 96.73
Sinks 1.32 " 1.40 56.8 7.7 84.0 6.9 72.8 13.5 1.45 ' 44,6
ho 1,40 0" 1.50 = 9.6 20.2 93.6 8.3 16.0 34.1 1.55 5.2
"o.1.,50 " 1,60 1.7 31.5 95.3 8.7 6.4 55.1 1.65 . 1.5
" lo60 4.7 63.6 100-0 llo} 407 63.6 1075 0.9 :
Curve No. 4 N 2 1,2, 4 1 3 3 5 5

TABLE X. Chemical Analysis and Fusibili%y~of Ash ?n Float and Sink Fractions of 14" Slack.
. , Dry Basis

Vola- Initial Soft- Fluid Melt- Soften- . Flow
Specific Gravity Ash tile Fixed Coking Sulphur Deform- ening Tempe- 1ing 1ing In- Inter-
_ Matter Carbon Properties ation Point rature Range terval val
4 % % % °F. °F. °F. °F. °F. °F,
Floats 1.32 6.0 38.1 ~55.9 T.AF 0.5 2040 2130 ~2230 190 90 100
Sinks 1.32 " 1.40 8.9 38.1 53.0 N.A.* 0.5 2160 2290 2440 280 130 . 150
" 1.40 " 1.50 22.4 32.6 45,0 N.A.* 0.4 2370 2570 2700 330 200 130
"o1.50 " 1.60 33.9 29.6 36.5 N.A.* 0.7 2280 2440 2560 280 160 . 120
" 1.60 68.5.20.1 11.4 N.A.* 0.3 2300 2450 2560 260 150 110
*Non-agglomerate.

.69
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Figure 8 - Washability Curves for 13 in. slack - No. 1 seam,

Brilliant Coal Mine.

Curve 1 - Cumulative coal-ash percentage (float).

Curve 2 - Actual ash percentage.
Curve -3 - Cumulative refuse-ash percentage (sink)
Curve 4 - Specific gravity.

Curve §

+ .10 Specific gravity distribution.




NO. 1 SEAM - BRILLIANT MINE
TABLE XI. Float and Sink Data on 13-4 in. Lump
~-Ash-

Cumulative .
Specific Gravity Weight Ash Floats Sinks

‘ Weight Ash Weight ‘Ash
Floats 1.32 L 00.0

3 5.
Sinks 1.32 n 1.%0 48.2 7.5 66.9 1
" 1.%0 " 1.50 17.2 9.2 18.7 1
" 1,50 .5 9.6 1.5 &4

5 .
9.0 81.
17.3 98.
40.8 100.

Curve No. : 2. 1,2,

9.
1.8
9.2
0.8

1.3
5
0
y

1 2 2

TABLE XII. Float and Sink Data on Plus 4 in. Lump-Crushed

~-Ash-
Cuﬁnlative
Welight Ash ¥loats Sinks

Specific Gravity Welght  Ash Welght  Ash
Floats 1.32 23 ? 6. 9 §§.§ 6.9 7I100.0 10.1

Sinks 1.32 " 1.40 52 Y 9.1 75.6 - 8.4 76.8 11.0
" 1.40 " 1.50 23.3 13.9 98.9 9.7 24.4 15.1

" 1.50 1.1 4o.3 100.0 10.1 1.1 40.3

Curve No. 4 | 2 1,24 1 3 3

"I




NO. 1 SEAM - BRILI.JANT MTNT
TABLE XIII. Chemical Analyses of Raw. Coal, Clean Coal and Refuse
0 to 1- 1/2 Inch Slack

Raw  Clean Coal Refuse

B ' Coal Floats 1.50 Sinks 1.50
Wolghterrrerr s e riieeoos® "100.0 9T.5 8.5
Proximate Analysis (dry basis) ‘ C C

Ashooooo.ooo.oooooo.toooooo.o.o% 14.6 1005 58.8
Volatile matter.cececececeesses®d 35,3 36,4 22.0
Fixed CABrbON.escseccocscsssesssd 50.1 53,1 . 19.2
SULDhUr e teteerercascssncesceessd 0.5 0.5 0.2
Calorific value.......B.T.U. /lb. 011,115 11, 500 - 4,670
Fusion Point of Ash....ess...’F. 2310 2250 . 2320
Melting Range of Ashe.eeeee.o F. - 210 260 280"
- Coking Prqperties............... N.A.* N.A.* N.A,*

*N*n-aggibmerate

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from
* 1% 1in. Slack and Analyses of the Clean Coal and Refuse of
these Sizes after Washing at a Gravity of 1.50

Cum., ‘ R “Floats Sinks
Screen Sizes Wé;ght We;ght Ash’ Sulphur F.P.A. 'Welght 7Ash F, P K. Weight ~ Ash F.P. K.

F. : _F.__
~1/2 - 1-1/2 inch ~62.5 62.5 % 3 ““%W“o. = TB300 1‘6%" 2330 _825" EK?;B ~5150
0 - 1/2 inch 37.5 100.0 15.0 0.5 2340 85 8. 2290 14.2 = 63,4 2320




- DRUMHELLER DISTRICT
NO. 7 SEAM
MINUTE MINE, MINUTE COAL CO.

NORTH DRUMHELLER, ALBERTA
............ o [

TABLE ;. Screen Analysis, Specific Gravity, and Bulk Density

o As Recelved ] Bulk
Screen Sizes* % % Specific Density Ash
by Cumu-~ Gravity 1bs.per

weight lative cu. ft. %
Plus 8 1in.. 10.9 10.9 1.36 52.7 17.0
4y - 8 1in.. 20.8 31.7 1.36 51.1 14,1
2 - 4 in.. 21.1 52.8 1.39 45.0 15.5
13 .- 2 1in.. 5.7 58.5 1.40 45.4 12.7
1 - 1% in.. 11.2 69.7 1.39 44.8 4.4
3/4 -~ 1 in.. 5.6 75.3 1.39 43.5 . 13.6
1/2 - 3/4% in.. 7.1 82.4 1.39 43,3 11.6
i/% - 1/2 1in.. 8.1 90.5 1.39 42.8 13,2
1/8 - 1/4% 1n.. 4.4 94.9 1.39 41.5 15.7
#48 ~ 1/8 1in.. 4.1 99.0 § y § 16.6 20.5
0 - #48 .... 1.0 100.0 1.43 . 29.8
Mine Run 100.0 54.0 15.8
Plus 1% in.. 58.5 15.8
0 - 1z in.. 41.5 54%.3 15.7
1/2 - 1% in.. 23.9 45.0 1%.0

0 -1/2 in.. 17.6 48.5 17.
. As Received

Average Size of Run-of-Mine.......e¢cc.e...dn. 3.174

*All screens 1/6 in. and 1érger are round-hole screens. NoO.
48 1s Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II. Size Stability

Screen Analysis Before and
After Drop-Shatter Test

Screen Sizes 2 - 35 inch
Before After After
Test 2 Drops 4 Drops
) % ' '
2 - 3 in. 100.0 56.5 3.5
14 - 2 1in. 14.0 14.0
1 - 1% in. - 10.0 12.5
3/4 - 1 in. © 5.0 7.0
i/2 - 3/4 in. 5.5 7.0
0 - 1/2 1in. 9.0 16.0
Av'g Size 1in. 2.50 1.88 1.63
Size Stabillity.% 75.2 65.2




NO. 7 SEAM -~ MINUTE MINE Th.

TABLE III. Crushing Tests
(Crusher set at 13 inch)

Size Crushed Plus & inch Lump 4-8 inch Lump
4 R Screen Analysis . _ocreen Analysis
C I .Before After -~ Before ~ After
Screen Sizes Crushing Crushing Crushing Crushing
: _ i % %
10 - 12 inooooo . 11'9
8 - 10 inooooo 8801 »
7 - 8 in..... ‘ 15.4
6 - 7 in-oooo i 27’9
5 - 6 in..... 22.1
II’ - 5 incoco- 3"‘.6 ’
3 - .4 din..... .0 4.7
2- - 3 1no‘.ooo 30.9 29.3
13 - "2 1in..... 17.9 21.4
1 - 11 4n..... 14 .3 15,2
3/4 - 1 in..... 8.6 8.3
1/2 - 3/4 1n..... 7.4 6.8
1/4% - 1/2 in..... 8.0 7.6
1/8 - 1/4 in..... 4.1 3.4
0 -1/8 in..... _ 4.8 3.3
Av'g part.size in. 9.238 1.567 5.742 1.616
Size reduction...® 17.0 28.1

- TABLE IV. Grindability

Screen Size of  Hardgrove*

Coal Tested Index
Mine Run...... 36,6
0 --1-1/2 1in.. 35.9

0 - '1/21in..  37.3

* See Appenqix ‘




NO. 7 SEAM - MINUTE MINE

TABLE V. Proxiuate Analyses, Calorific Value and Fnsibility of Ash
Mois- Dry Basis Sof'ten-
ture Ash Vola- Fixed Sul- Calo- Initial Soften- Fluid Melt- ing -
Screen Sizes (as Carbon phur rific Deform- ing-Tem- Tempe- 1ing Inter- Interval
rec'd) Value  ation perature rature Range val '
% % Btu/lb. °F. °F. °F. °F. °F.
15.0 33%.9 49.1 0.5 10,720 2350 2500 2600 250 150
15 34.3 51, 0.6 2350 2430 2530 180 80
- 15.0 33.7 50.8 0.5 2250 2310 2430 180 60
- 15.9 344 52.9 0.6 2280 2370 2460 180 90
- 15.8 35.2 50.% 0.6 2270 2330 2460 190 60
- 15.1 34.4 52,0 0.6, 2270 2350 2430 160 80
- 16.0 35.1 53.3 0.6 2250 2300 2420 170 50
- 16.5 34.5 52.3 0.6 2200 2300 2500 300 100
- 14.7 34,7 49.6 0.6 - 2220 2330 2530 310 110
- 12.5 31.7 47.8 0.5 2280 2390 2460 180 110
- 4.7 28.9 41.3 0.5 2230 2330 2540 310 100
Mine Run.... 15.3 33.9 50.3 0.6 10,820 2230 2420 2520 290 190
Plus 13 in.. 15.6 34,7 49.5 0.6 10,940 2310 2380 2500 190 70
15.5 34,3 50.0 0.5 10,885 2200 2370 2530 330 170
1% in.. 15.3 34.9 51.1 0.5 11,085 2230 2330 2520 290 100
-1/2 in.. 15.1 32.5 49.8 0.5 10,555 2230 ~2360 2540 310 130

Specific Volatile Index
A.8.T.M. Classification

Classification of Coal by Rank -
108-Black Lignite
Subbituminous B



NO. 7 SEAM - MINUTE MINE

TABLE VI. Ultimate Analyses
(Mine Run)

Carbon Hydrogen Sulphur Niltro- Oxy- Ash Moisture

gen gen ,
As Received - 23h8 5.7 0.5 0.9 1%03 13 E 15,3
Dry basis 3.4 Ly 0.6 1.1 - 14,7 15.8 "

‘TABLE VII. Chemical Analysis of Ash.

e Sampléf "S105 F3203 A1203 Cal MgO Mn0 Na0 Kp0 Pp05 T10, S50z Total

‘ Mﬂ.ne ‘Riin -~ 55%5 - 3% E%— j‘é“‘ 3‘7.% I% : 0%3 0%8 Eﬂl ‘§§_j

TABLE VIII. Swelling and Caking Properties

Coking Properties by "swelling" Index Test (15" silack)

SWelling INAeX....eoseecsecesacssocoannss 200
Section on Coke Classification Chart..... - XIII
Physical Properties of by-Product Coke... NON-COKING

2. - Caking Properties by Gray's Method (Mine Run)

Gray caking IndeX..ceeeeeeeseseecasssoose NON-CAKING




7 SEAM - MINUTE MINE

TABLE IX. Float and Sink Data on 14 in. Slack
Cumulative :.10_§pecific'Gravity
Specific Gravity " Weight Sinks Distribution
Welght Ash Gravity Calculated
% % % % Ordinate
Floats 1.5%5 . . . 1.80 9.2
Sinks 1.33 1140 28.3 8.4 52.0 21.3 1.45 31.4
"1.40 1.50 12.9 22.4 23.7 36.7 1.55 8.7
" 1.50 1.60 3.6 30.6 10.8 53.8 1.65 1.5
" 1.60 7.2 65.4 7.2 65.% 1.75 - 0.7
Curve No. I 3 3 5 5
TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of 1L Slack

(Dry Basis)

' Vola- Initlal Soft- KFluild Flow

Specific Gravity Ash tile Sulphur Deform- ening Tempe- ing ing In- Inter-
' p Matter Carbon Properties ation Point rature Range terval .ygl
% % "% - ' °F. °F. °F.- °F. .
Floats 1.350 5.5 ~38.% N.A.¥ 0.6 1950 2080 2140 190 T30 60
Sinks 1.30 " 9.7 36.1 * 0.6 2150 2250 2420 270 100 170
1.40 " 25.2 31.1 * 0.6 2450 2600 2680 230 150 80
150 " 33,7 28.3 * 0.4 2460 2630 2730 270 170 100
" 1.60 69.1 17.2 * 0.2 2340 2700 360 110 250

Melt- Soften-

*Non-agglomerate.

2450
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Figure 9 - Washability Curves for 1% in. slack - No. 7 seam,
Minute Mine.

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

Curve 3 - Cumulative refuse-ash percentage (sink)
Curve 4 - Specific gravity.
Curve 5 - + .10 Specific gravity distribution.




NO. 7 SEAM - MINUTE MINE

TABLE XI. Float and Sink Data on 1i-% in. Lump

hAsh-
' Cumulative
Specific Gravity Welght Ash Floats Sinks
o Wel ht Ash Welght Ash
Floats I1.353 ‘59L.3 ' "3%;.7" "“5923". —zﬂ. ro_io.o _gﬁu_
Sinks 1.33 " 1.40 15.4 9.5 T4.7 4.9 ho.7 17.7
" 1.40 " 1.50 23.7 22.3 98.4 9.1 25.3 22.7
" 1.50 " .1.60 1.6 29.4 100.0 9.4 1.6, 29 4
Curve No. 4 2 1,24 1 3 3
TABLE XII. Float and Sink Data on Plus 4 in. Lump-Crushed
-Ash-
‘ Cumulative
Specific Gravity Weight  Ash Floats Sinks
p Weight Ash Weight Ash
' Floats 1.33 26.8 3.8 ~20.8 _328 100.0 12.3
Sinks 1.33 1.40 4y 4 9.6 T1.2 T.4 3.2 15.4
" 1.40 v 1.50 22.6 22.0 93.8 10.9 28.8 24.5
" 1.50 " 1,60 5.0 30.6 98.8 11.9 '6.2 33,4
" 1.60 1.2 45,1 100.0 12.3 1.2 45,1
Curve No. 4 2 1,2, 4 1 3 3

‘6L




NO. 7 SEAM - MINUTE MINE
TABLE XIII. Chemical Analyses of Raw Coal, Clean Coal and Refuse
0 to 1-1/2 Inch Slack

*Non-agglomerate
(2} Calculated

Raw Clean Coal’ Refuse
. L R _Coal Floats 1.55 Sinks 1.56 .
Wefghtnoo..oeo0.00-0"oooucoouon-o% IGG.G 90.7 ) : 9.3
Proximate Analysis (dry basis) . , :
Ash...ooi Liiliioiiciocvunens B 1%.0(a). 8.7 ' 65.0
Volatile Matter. . ... .......% 35.2 - 35.1 18.6
Flzed carbon «vvvns cvvvieone..B 50.8 56.2 16.4
Sulphur. .......c.0 o..... « o B . 0.6 0.6 _ 0.3
Calorific Value.. ....B.T.U./1b. 11,000 11, 665 35 935
Fusion Point of Ash......c...°F. 2370 2300 2530
Meiting Range of Ash... ....,.°F. 330 280" - 380"
Coking Properties.......occeves. N.A % N.A.* N.A.*

TABLE XIV. Screer and Chemical Analyses of Sizes Prepared from

1% in. Slack and Analyses of the Clean Coal and Refuse of
these_Sizes aftar Washing at & Gravity of 1.50

Cum. Floats . Sinks ‘
Screen Sizes Weight Weight Ash Sulphur FJP.A. Weight Ash F.P.A. Weight Ash FJP,KT

1/2 = I%/2 Inch 57.56 57.6 Tﬁgﬁ *‘6?3" 'Egiﬁ‘ .0 ‘B?E. ';§§6“~ "E%%" 63?6 ‘E%ﬁ"

C - 1/2 inch  42.4 100.0 17.7 0.5 2360 81.8 8.5 2150  18.2 63.6 2420




ROSEDALE DISTRICT
‘ - NO. 1 SEAM
STAR MINE, ROSEDALE COLLIERIES LTD.
ROSEDALE, - ALBERTA
. | e e . ———— 0 ________
TABLE I. Screen Analysis, Specific Gravity, and Bulk Density

As Recelved Bulk
Screen Sizes* % B3 Specific Density Ash
by Cumu~ Gravity  1lbs.per

wveight lative cu. ft. %

~ Plus 8 in.. 2.1 2.1 1.35 52.5 9.2
Y - 8 in.. 38. 62.3 1.34 49,2 9.3
2 - 4 in.. 18.9 81.2 1.35 45,2 9.1
11 - 2 in.. 4.2 85.4 1.35 44 .3 8.6
1 - 1% in.. 4.9 90.3 1.36 43.9 9.8
3/4 - 1 in.. 2.1 92.4 1.36 45.0 9.7
1/2 - 3/4 in.. 2.6 95.0 1.36 42.9 11.0
1/4 - 1/2 in.. 2.6 97.6 1.36 42,3 11.4
;ﬁg - 1;% in.. 1.1 98.5 1.37 37.2 1ﬁ;g

- 1/8 in.. 1.1 99. 14,

0 - #48 .... 0.2 100.0 2 1.39 h2.5 20.8
‘Mine Run 100.0 55.6 10.1
Plus 1% in.. 85.4 8.8

o - 1? in.. 14.6 48.5 11.5
1/2 - 1z in.. 9.6 46.1 10.1
0 -1/2 in.. 5.0 41,2 12.7

As Receilved
5.51

Average Size of Run-qf-Mine................1n.'

¥A1l screens 1/8 1n. and larger are round-hole screens. No. 48
is Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II. Size Stability

Screen Analysis Before and
After Drop-Shatter Test

Screen Sizes 2 - 3 inch
. Before After After
Test 2 Drops 4 Drops
2 - 3 in. 100.0 63.0 6.5
1L - 2 in. 12.0 15.0
1 - 1% in. 11.0 15.5
3/4 - 1 1in. 5.0 6.5
1/2° - 3/4 in. 3.5 5.0
0 -1/2 in. 5.5 11.5
Av'g Size in. 2.50 2.00 1.74
Size Stability.% 80.0 69.6




82.
NO. -1 SEAM - STAR "MINE

TABLE: III Crushing Tests
(Crusher set at 1% inch)

“~§1ize Crushed ~ Plus. 8-1nch Tump. §-8. inch Lump _

Screen Analysis Screen Analysis
) - Before ~ Af'ter Before After
‘Screen Sizes - Crushing Crushing Crushing Crushing.
: S Z % %
12 -« 14 in..... 26.6
10 - 12 in..... - 31.5
8 - 10,"11’1..... 4109 '
7 - 8 in..... 17.8
6 = 7 in..... 22.%
5 - 6 1in..... 23.8
y - 5 in..... : 36,1
3 - 4 in..... 3.2 5.0
2 - 3 in..... 32.8 . 38.7
13 - 2 in..... 15.2 18.4
1-- 1% in..... S 12.4 12.3
3/4 - 1in..... 7.9 - - 6.7
1/2 = 3/4% in..... 7.9 6.1
1/4 - 1/2 in..... 8.8 6.4
1/8 - 1/4 in..... 5.3 3.2
o 1/8 in..... 6.5 3.2
Av'g part.size in. 10.694 1.519 5.718 : 11,746
Size reduction...? 14,2 %0.5

[TABLE IV. Grindability

Screen Size of Hardgrove*
Coal Tested - Index

_,Mine Run...... %6.9
0 - 1-1/2 in..  33.4
0 - 1/2 1in.. 33,8

*See Appéndix7




NO. 1 SEAM - STAR MINE

TABLE V. Proximate Analyses, Calorific Value and Fusibility of Ash
Mois- Dry Basls , Soften-
ture Ash Vola- Fixed Sul- Calo- 1Initial Soften- Fluid Melt- 1ing Flow
Screen Sizes (as tile Carbon phur »rific Deform- ing-Tem- Tempe- 1ing Inter- Interval

rec'd) Matter Value ation perature rature Range val
: % % Btu/lb. _°F. °F. °F.  °F. _°F. °F.
Plus 8 in.. 16.4 9.2 37.5 53.3 0.7 11,940 2100 2200 2390 290 100 190
b - 8 in.. 16.2 9.3 37.1 53%.6 0.6 2050 2180 2350 300 130 170
2 - 4 in.. 15.0 9.1 37.1 53.8 0.7 2050 2160 2350 300 110 190
11 - 2 in.. 14.% 8.6 36.5 54.9 0.8 2040 2130 2300 260 90 170
1 - 14 in.. 14.7 9.8 36.1 54.1 0.9 2060 2200 2310 250 140 110
3/4 - 1 in.. 14.0 9.7 36.6 53.7 0.9 2060 2190 2290 230 130 100
1/2 - 3/4 in.. 15.4% 11.0 36.5 -52.5 0.9 2070 2180 2300 230 110 120
1/4% - 1/2 in.. 12.5 11.4 35.6 53.0 0.8 2070 2170 2300 230 100 150
1/8 - 1/4 in.. 11.6 12.9 35.8 51.3 0.8 2070 21%0, 2300 230 100 130
#48 - 1/8 in.. 10.8 14.8 35.5 49,7 0.8 2070 2160 2300 230 110 120
0 - #48 .... 6.4 20.8 34.3 44,9 0.7 2150 2250 2330 180 100 80
Mine Run.... 15.5 10.1 36.0 53.9 0.7 11,870 2160 2260 2340 180 100 80
Plus 1% in.. 15.8 8.8 37.6 53.6 0.7 12,025 2070 2160 2350 280 90 190
0 - 1% in.. 15.2 11.5 37.0 51.5 0.9 11,500 2080 2180 2380 300 100 200
1i/2 - 1% in.. 14.9 10.1 37.0 52.9 0.9 11, 825% 2100 2220 2300 200 120 80
0 - 1/2 in.. 13.9 12.7 36.6 50.7 0.8 11,200 2120 2230 2380 260 110 150

*(Calculated

Classification of Coal by Rank

Specific Volatile Index

A.SQT .M'

Classification

115-Black Lignite
Subbituminous B




NO. 1 SEAM - STAR MINE
TABLE VI. Ultimate Analyses

(Mine Run)
, ~ - Carbon Hydrogen Sulphur Nitro- 0xy~- Ash Moisture
o ) f o R gen gen . fl':, ,
g % _# N SRR S
As Received . 4,0 0.0 1.2 2 0,0 15.5
Dry Basis 68.5 4.8 0.7 1.4 14.5 10.1

TABLE VII. Chemical Analysis of Ash

‘Sample '5102 F3203 A1203 Ca0 Mgo MnO Ne.20 K20 P205 'IriOQ 303 Total

m%ﬁnl"eizw Lo B it s s T o 7ﬁ‘—j§‘8

TABLE VIII. Swelling and Caking Properties

1. Coking Properties by "swelllng™ Index Test (1s" Slack)

ll swelling Index.oaoooooooo-coooooo-oenoooo -175
Section on Coke Classification Chart..... XIII
Physical Properties of By-Product Coke... NON-COKING

~ Caking Properties by Gray's Method (Mine Run)

Gray caking indeX..eo.voeeeeicoonscscsoss NON-CAKING
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Figure 10 - Washability Curves for 13 in. slack - No. 1 seam,
Star Mine.

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

Curve 3 - Cumulative refuse-ash percentage (sink).
Curve 4 - Specific gravity.

Curve 5 -

+ .10 Specific gravity distribution.




NO. 1 SEAM - STAR MINE

TABLE IX. Float and Sink Data on 1% in. Siant

~Ash- : T e
Cumulative T.10 Specific Gravity
Specific Gravity Welght Ash Floats ___oSinks Distribution _
: Weight  Ash - Weilght™ Ash Gravity Calculated
% % % % 2 - % Ordinate
: Floats 1.53 55.0F 5.0 55.% 5.0 0. . 1,40 97 .4
Sinks 1.33 1.40 37.0 8.6 92.4 6.4 44.6- 13,8 1.45 ' 13.1
" 1.40 " 1.50 . 3.6 19.2 96.0 6.9 7.6  38.9 1.55 . 1.5
" 1.50 " 1.60 1.0 31.6 97.0 7.2 4.0 56.6  1.65 1.0
" 1.60 3.0 64.9 100.0 8.9 3.0 64,9 ‘
Curve No. y 2 1L,2,4 1 3 3 - 5 .5

TABLE

X, Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of 13 Slack

(Dry Basis)

e » wﬁVoIa- Initial Soft- Fiuid Melt- Soften- "Flow
Specific Gravity Ash tile  Fixed Coking Sulphur Deform- ening Tempe- ing ing In- Inter-

o Matter Carbon Properties ation Point rature Range terval val

% ‘;%’ % °F. °F. °F. °F. °F.  °F.

Floats 1.33 .0 37 560.1 N.A.* 0.9 2050 §ISO 2300 250 IOO 150

Sinks 1.33 . "~ 1.40 10.1 35.6 54.3 N.A.* 0.8 2140 2270 2310 170 130 4o

1.40 " 1.50 21.8 35,2 43,0 N.A . * 0.7 - 2140 2240 2320 180 - 100 80

" 1.50 " 1.60 34.1 29.0 36.9 N.A, % 0.9 2170 2280 2370 200 110 90

n 1.60 70.6 7v.9. 10.5 N.A,* 1.5 2020 2120 2170 150 100 - 50

T 7=

" *Non-agglomerate
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NO. 1 SEAM - STAR MINE
TABLE XI. Float and Sink Data on 1i-4 in. Lump
-Ash- _
Cumulative
Specific Gravity Weight  Ash Floats Sinks
ngght Ash Weight™ Ash

Floatsfr:3§;’. 2 *ﬁ?s 51.1 2

61.1 .8 0. 7.
Sinks 1.33 " 1.40 34,2 9.5 95,3 6.5 38 9 11.4
1.40 " 1.50 4,1 18,0 99,4 7.0 4,7 25,6
" 1,50 " 1.60 0.0 99.4 7.0 0.6 177.6
1,60 0.6 T77.6 100.0 7.4 0.6 T77.6
Cur?e No. 4 2 1,2, 4 1 ) 3
TABLE XII. Float and Sink Data on Plus 4 in. Lump-Crushed
-Ash-
Cumulative
Specific Gravity Weight  Ash _ Floats oinks

TR T WY Ry W 5y o 1z

staks 1,33 " 1,B0 46.6 7.6 95.9 6.6 50.7 8.6
1.5 " 1.50 41 20.5 100.0 7.2 4.1 20.5
Curve No. 4 2 1,2, 4 1l 3 3

'L8




_NO. 1 SEAM - STAR MINE
TABLE XIII. Chemical Analyses of Raw Coal, Clean Coal and Refuse
0 to 1-1/2 Inch Slack

Raw Clean Coal Refuse
Coal Floats 1.45 Sinks 1.45
weighf.'.....'.'.Q......O.'......% Iﬁa.‘ﬁ 9‘47"87 5.?
Proximate Analysis (dry basis) ‘ .
ASh0.00..0.00..00.....'000...;' 11.5 7-7 66.9
Volatile Matter..eiceeiesesesssd  37.0 36.9 19.0
Fixed CArbONeciceceeccscsossees® 51.5 55.4 14.1
Sulphur........’..’..0....'..0.% 008 . 0.8 008
Calorific Value.eee...B.T U./ib. 1, 500 11, 990 3, 345
Fusion Point of AShecevessess  F, 2180 2060 2470
Melting Range Of ASh.ccees...’F, 300 270 200
Coking PropertieS.cccosceccossses N.A % N.A * N.A.*

¥Non-agglomerate

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from
14 in., Slack and Analyses of the Clean Coal and Refuse of
these Sizes after Washing at a Gravity of 1l.45

Cum. - ¥loats Sinks '
Screen Sizes Weight We{%ht Ash Sulphur F P.A. Welght Ash F‘P A Wei_ht Ash F‘;P.A°
1/2 - 1- l]? inch g 65. T 10 1 0.9 2220 00.1 7.8 2070 3.9 60 9 2080
0 - 1/2 inch 3 100.0 12.7 0.8 - 2230 90.5 7.6 2150 9.5 54,8 2270

0]
jo¢)




ROSEDALE DISTRICT
ROSEDALE MINE,

NO. 5 SEAM

ROSEDALE COLLIERIES LTD.
ROSEDALE, - ALBERTA

........ Orecccnea
TABLE I. Screen Analysis, Specific Gravity, and Bulk Density
T : As Recelved Bulk
Screen Sizes¥* % Specific Density Ash
by Cumu- Gravity lbs.per

welght lative cu. ft. %

- Plus 8 in.. 20.6 20.6 1.36 53.4 12.9
4y . 8 in.. 33, 54,2 1.35 51.8 10.2
2- - 4 in.,. 15.1 69.3 1.35 45.6 11.5
14 - 2 1in.. 3.8 73.1 1.36 45.5 11.8
1 - 1% 1in.. 5.2 78.3 1.36 45.5 11.2
3/4 - 1 in.. 3,2 81.5 1.35 43,6 11.0
1/2 - 3/4% 1in.. 4.4 85.9 1.38 43.5 11.9
1/% - 1/2 1in.. 6.2 92.1 1.39 42.5 13.4
;ﬁg - 1;% in.. 3.7 98.8 1.41 41,5 15.3
- 1/8 in.. 3,2 99,0 21.5

0 - #48 .... 1.0  100.0 s 1.41 2 46.8 31.5
Mine Run 100.0 56.8 13.3
Plus'l% in.. 73.1 o 12.9

o - 1§ in.. 26.9 53.8 14.8
1/2 - 1% in.. 12.8 45.5 11.4
0 -1/2 1in.. 14,1 51.0 17.0

Average Size Of Run"of-Minec.oo.cooooooacooo.in\.

As Recelved

h.o17

*A11 screens 1/8 in. and larger are round-hole screens. No.
48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II.

Size Stability

Screen Analysis Before and
After Drop-Shatter Test

Screen Sizes 2 - 3 inch .
Before After After

Test 2 Drops 4 Drops
2 - 3L ino 160.0 55.5 05
11 - 2 in. 14.0 13.0
1 - 1% 1n. 11.0 13.0
3/4 - 1 in. 5.5 7.0
1/2 - 3/4 1n. 6.0 9.0
0 - 1/2 1in. 8.0 17.5
Av'g Size in. 2.50 1,88 1.57
Size Stabili@y.% 75.1 62.8




NO. 5 SEAM - ROSEDALE MINE

TABLE III. Crushing Tests
(Crusher set at 13 inch)

Silze Crushed Plus 8 inch Lump - 4-8 inch Lump
_Screen Analysis Screen Analysls
' Before After Before After
Screen Sizes "Crushing Crushing Crushing Crushing
‘ % % %
10 - 12 in..... 59.7
8 - 10 in..... 40.3

7 - 8 in..... 28.3

6 - 7 in..... 25.0

5 - 6 1in..... 24,1
y - 5 1in..... 1.1 22.6 1.0
3 - ‘hian..... 10.6 7.6
2 - 3 An.eeeo 29.1 35.1
14 - 2 in..... . 9.7 12.0
1 - 1% in..... 14.3 15.2
3/4 - 1 in..... 7.8 7.9
1/2 - 3/"" in.cooo 9'1 9‘0
/4% - 1/2 in..... 9.2 8.0
1/8 - 1/% in..... h.7 3.4
0 -1/8 in..... 4.4 2.8
Av'g part.size in. 10.09% 1. 669 6.091 1.708
Size reduction...% 16.4 2¢.9

TABLE IV. Grindability
Screen Size of Hardgrove*

Coal Tested Index
Mine Run...... 38.0
0 - 1-1/2 in.. 38.6
0 - 1/2 inoo 45.6

* See Appendix




NO. 5 SEAM - ROSEDALE MINE

TABLE V. Proximate Ansalyses, Calorific Value and Fusibility of Ash

Mois- Dry Basis Sof'ten-
ture Ash Vola- Fixed Sul- Calo- Initial Soften- Fluid Melt- ing Flow
Screen Sizes (as tile Carbon phur rific Deform- ing-Tem- Tempe- ing Inter- Interval
rectd) Matter Value ation perature rature Range val -
% % Btu/lb. °F. °F. °F. °F, °F, °F.
Plus 8 in.. 16.8 12.9 34.6 52.5 0.5 11,275 2300 2400 2420 120 100 20
- 8 in.. 16.7 10.2 36.2 53.6 0.6 11,665 2240 2400 2430 190 160 30
2 - 41n.. 15.7 11.5 34.9 53.6 0.5 2240 2340 2360 120 100 20
1% - 2 1in.. 15.9 11.8 36.2 52.0 0.5 2240 2350 2360 120 110, 10
1l - 1% in.. 15.8 11.2 35.1 53.7 0.5 2220 2310 2330 110 90 20
3/4 - 1l in.. 15.8 11.0 35.9 53.1 0.6 2220 2300 2330 110 80 30
1/2 - 3/4 4n.. 16.9 11.9 34,2 53,9 0.5 2230 2320 2340. 110 90 20
1/4% - 1/2 in.. 17.4 13.4 34,1 52.5 0.6 2250 2420 2500 250 170 80
1/8 - 1/4 in.. 16.8 15.3 33.7 51.0 n.5 2220 2310 2330 110 90 20
#48 - 1/8 in.. 12.5 21.5 30.7 7.8 0.5 2200 2290 2370 170 90 80
0 -#48 .... 5.5 31.5 28.2 40.3 0.k 2200 2260 2310 110 60 50
Mine Run.... 16.4 13.3 34.6 52.1 0.5 11,175 2300 2400 2450 150 100 50
Plus 1% in.. 16.1 12.9 35.4 51.7 0.6 11,180 2300 2390 2440 140 90 50
0 - 15 in.. 18.4 14.8 33,4 51.8 0.5 10,955 2300 23395 2465 165 95 70
1/2 - 14 in.. 16.0 11.4 35.0 53.6 0.5 11,370*
0 - 1/8 in.. 15.6 23.8 31.2 45,0 0.5 9,675 2300 2410 2475 175 110 65
*Calculated.
Classification of Coal by Rank
Specific Volatile Index 109-Black Lignite
A.S.T.M. Classification Subbituminous B

*16




NO. 5 SEAM -~ ROSEDALE MINE

TABLE VI. Ultimate Analyses
' (Mine Run)

Carbon Hydrogen Sulphur Nitro- Oxy- Ash Molsture
gen gen '

As Recelved ‘3??7‘ T35 o%u- , I%;E o ‘“"?0.%‘”
Dry Basis 66.1 43 0.5 1 5 1.3 13

TABLE VII. Chemical Analysis of Ash

Sample 510, Fep05 A1203 ~Ta0 Mgo MnO D! 0“K90’ F,05 Ti0; 505 Total

MIHE‘HGH'FB?Z 1%9 26 7?8 1.1 O. 02 7.0 6z7 'ﬁzG “%E 6%“ §§%§§

TABLE VIII. Swelling and Caking Properties

1. Coking Propertles by "swelling" Index Test (l1%" Slack)

Swelling Index.ooo'o0.000000000.0..0900.. "’125
Section on Coke Classification Chart..... XIII
' Physical Properties of By-Product Coke... NON-COKING

2. Caking Properties.by Gray's Method (Mine Run) .

Gray Caking Index.oocooo'_.-oooooccoooooco , NON-CAKING




NO. 5 SEAM -~ ROSEDALE MINE

TABLE IX. Float and Sink Data on 1/8 - 1% in. Smalls
-Ash- B '
, Cumulative T T0 Specific Gravity
Specific Gravity Weight  Ash Floats Sinks Distribution
Weight  Ash Welight Ash Gravity Calculated

% % © Ordinate
Tloats 1.32 5.0 '3?5 7‘5?6‘ ’3?5 . IE%U .70 96.2
Sinks 1.32 " 1.0 79.3 6.3 '84.9 6.1  94.4 12.5 1.45 23.4
"o1,40 M 1.50 7.2 21,9 92.1 7.% 15.1 45,1 1.55 4.3
1.0 M 1.60 0.9 37.5 93.0 7.6 7.9 66,2 1.65 0.6
" 1,60 7.9 69.9 100.0 12.0 7.0 69.9 1.75 0.9
Curve No. b 2 1,2, 4 1 3 3 5 5

TABLE X. Float and Sink Data on 48 Mesh - 1/8 in. Fines
-Ash-

J Cumulative
tpecific Gravity Weight Ash Floats Sinks
Welght Ash Welght Ash

» % A
- Filoats 1.35 15.1 “E?? 15.1 4.7 00.0 18?3
Tasrs 1,35 " 1.40 59.2 7.6 T4.3 7.0 84,9 20.7
" 1,40 " 1.50 7.2 22.8 81.5 8.4 25.7 51.0
" 1.50 " 1.60 2.0 32.8 83.5 9.0 18.5 62.0
" 1,60 16.5 65.5 100.0  18.3 16.5 - 65.5
Curve No. 4 2 1,2, 4 1 3 3
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Figure 11 - Washability Curves for 1/8 x 1% in. size - No.5 seam,

Curve 1
Curve 2
Curve 3
Curve 4
Curve 5

1O 20O S0 4O 50 6O% ASH
<4 SPECIFIC GRAVITY

IS & 17 &)

Rosedale Mine.

Cumulative coal-ash percentage (float).

Actual ash percentage.

Cumulative refuse-ash percentage (sink).

Specific gravity.

+ .10 Specific gravity distribution.
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NO. 5 SEAM - ROSEDALE MINE

TABLE XI. Float and Sink Data on 1%-4 in. Lump

-Ash-
Cumulative
Specific Gravity Welght Ash Floats Sinks
: : g Weight  Ash Weight  Ash
Floats 1.352 ~1%.0 3.0 13.0 3.6 T00.0 8.3
Sinks 1.32 " 1.40 77 .4 6.5 90.4 6.1 87.0 9.0
" 1.40 " 1.50 7.3 18.8 97.7 7.0 9.6 29,
" 1.50 " 1.60 0.1 40.5 97.8 7.1 2.3 .61.4
" 1.60 2.2 62.4 100.0 8.3 2.2 62.4
Curve No. Y 2 1,2,4 1 % 3
TABLE XII. Float and Sink Data on Plus 4 1in. Lump-~-Crushed
. -Ash-
' ' Cumulative
Specific Gravity Weight  Ash Floats Sinks
Welght  Ash Weigﬁt Ash
“Floats 1,32 11.9 3.9 11.9 3.9 00.0 3.4
Sinks 1.3%2 " 1.4%0 69.1 6.5 81.0 6.1 88.1 10.2
noo1.40 " 1.50 17.6 21.0 98.6 8.8 19.0 23.6
" 1.50 " 1.60 0.5 32.4 99.1 8.9 1.4 56.4
" 1.60 0.9 69.8 100.0 9.4 0.9 69.8
Curve No. Yy 2 13,2, 4 1 % . 3




NO. 5 SEAM - ROSEDALE MINE
TABLE XIII. Chemical Ahalyses of Raw Coal, Clean Coal and Refuse

Raw Clean Coal* Refuse*
: Coal Floats 1.45 Sinks 1.45
Weight....................o«.-oj% IGG.G 93-0 ’ 7.0
Proximate Analysis (dry basis) ' LT T
Ash.oo:oncnooooooobooooa'ocoo.o% 12.6 9.0 76.0
Volatile Matter....ccoceeoecc.o® 34.5 35.9 9.5
Fixed CAYDON.cceeeee cesnssessh 52.9 55.1 14.5
Sulphur.s'.o..........0.0....'% 005 005 0'1
Calorific Value.......B.T.U./1b. 11,265 11,730 3, 095
Fusion Point of Ash......... F. 2310 2310 : 2630
Melting Range of Ash........°F. 110 110 250
Coking PropertiesS......oeoeeeat N.A. *% N A *% N.A *# #

TABLE XIV. Chemlical Analyses of Raw Coal, Clean Coal and Refuse
1-1/2 to 4 Inch Lump

Raw Clean Coal* Refuse¥*
Coal Floats 1.45 Sinks 1.45
weightl'........'.l......lo....% Icﬁiﬁ 97.8 ‘2.2
Proximate Analysis (dry basis) _ S Lo
Ashoooolooo.sof'ooocoto-ooooo.% 11.6 80,4 68;0
Volatile Matter......ceeee-..® 35.2 36.5 12.7
Fixed ca8rbON.ceccescscecscsss® 53.2 55.1 19.3"
sulphurooooooo-oooooooooo"oo% 0-5 001

O.
Calorific Value......B.T.U.!lb. 11, 485 11, 900 4, 155
Fusion Point of Ash...ec.es F. 2340 2300
Melting Range of Ash.......%F. 120 110
__Coking Properties..c.coco-oess N.A ** N.A,** N. A, ¥*¥%
*Calculated :
**Non-agglomerate




" ROSEDALE DISTRICT
_ NO. 2 SEAM .
ARCADIA NO. 2 MINE, ARCADIA COAL MINES LTD.
WILLOVW CREEK, ALBERTA
. eeemeceae- O-rmmmmemee o
TABLE I. Screen . Analysis, Specific Gravity, and Bulk Density

B ~ ~ As Recelved Bulk
Screen Sizes* - - % % Specific Density Ash
. by Cumu- Gravity 1bs.per
- welght lative cu. ft. %
Plus 8 in.. 20.7 20.7 1.34 51.4 6.6
4y - 8 in.. 39.8 60.5 1.34 51.0 7.3
2 - 4 1n.. i6.9 77.4 1.35 Ly y 7.4
13 - 2 1in.. 3.2 80.6 1.35 43.0 10.5
1 - 1% in.. 4.1 84.7 1.35 42.3 11.3
3/4 - 1 in.. 2.0 86.7 1.34 2.6
1/2 - 3/4 in.. 2.6 89.3 1.34 41.4
1/4% - 1/2 in.. 4,0 93.3 1.34 h1a 10.4
#ﬁg - 1?% in.. 3.0 96.3 1.35 41,0 9.?
- 1/8 in.. 2.9 99.2 10.
0 - #48 .... 0.8  100.0 § 1.35 é_ 45.7 16.6
Mine Run ' 100.0 54.9 8.6
Plus 1% in.. 80.6 . 7.3
0 - 1z in.. - 19.4 53.0 10.5
1/2 - 1% 1in.. 8.7 4y .3 9.8
0 -1/2 1in.. 10.7 48.0 11.3
ne—— - As Recelved
Average Size .of Run-of-Mine..................1n. 5.072

¥AI11 3creen 1/8 in. and larger are round-hole screens. No.
48 1s Tyler h5~mesh with nominal aperture of 0.295 mm.

TABLE II. Size Stability

Screen Analyslis Before and
_After Drop-Shatter Test:

Screen Sizes 2 inch
Before A ter “After
Test 2 Drops 4 Drops
2 - 3 in. 7100.0 59. 3.5
11 - 2 in. 15.5 18.5
1 - 1} in. 10.0 14.0
3/4 - in. 4.0 5.0
1/2 - 3/4 in. 3.5 5.0
0 - 1/2 in. 7.5 14.0
Av'g Size 1in. 2.50 1.96 1.70
Size Stability.% 78.4 68.0




- 98.
NO. 2 SEAM - ARCADIA NO. 2 MINE

- TABLE III. Crushing Tests
(Crusher set at 1% inch) -

Size Crushed —__Plus 8 inch Lump F-8 Inch Lump
4 Screen Analysis Screen Analysis
: Before. . After Before - After
Screen Sizes Crushing - Crushing Crushing Crushing
% # %
10 - 12 in..... - 27.1
8 - 10 11’1....- 72.9 .
7 - 8 1in..... 27.4
6 - 7 in.oooo 2409
5 - 6 1in..... 25.6
4 - 5 in..... 0.2 22.1 003
3 - ‘4in..... 2.3 2.6
2 - 3 1in..... 32.1 33.9
11 - 2 in..... 18.5 19.9
1 - 1} in..... 12.4 12.3
3/ - 1 1in..... 7.6 6.2
1/2 - 3/4 in..... 7.2 6.5
1/4 - 1/2 in..... 8.4 8.1
1/8 - 1/4 in..... 5.3 5.1
0 -1/8 in..... 6.0 5.1
Av'g part.size in. = 9.542 1.530 6.077 1.593
Size reduction...% 156.0 26.2

TABLE IV. Grindability

Screen Size of Hardgrove*
Coal Tested Index

Mine Run......: -36.6
0 - 1-1/2 1in.. 35.2
0 - 1/2 in.. 34 .5

*See Appendix
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NO. 2 SEAM - ARCADIA WO. 2 MINE

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

Mois- Dry Basis -~ Soften-
ture Ash Vola- Fixed Sul- Calo- Initial Soften- Fluid Melt- ing Flow
Screen Sizes . (as tile Carbon phur rific Deform- ing-Tem- Tempe- ing Inter- Interval
rec'd) Matter '~ Value ation perature rature Range val

% % % % % Btu/lb. °F, ' °F, °F. °F. °F, °F.

Plus 8 in.. 15.0 6.6 36.6 56.8 0.7 12,175 1900 1970 2090 190 70 120

4 - 8 in.. 13.3 7.3 37.7 55.0 0.7 2010 2080 2160 150 70 80

2 - 4 1n.. 11.8 7.4 37.8 54.8 0.7 2010 2080 2170 160 70 90

14 - 2 in.. 9.2 10.5 36.1 53,4 0.7 1950 2020 2230 280 70, 210

1 - 14 in.. 9.1 11.3 34.7 54,0 0.7 2020 2090 2250 230 70 160
3/4 - 1 in.. 9.2 0.7 glg

1/2 - 3/4 1in.. 9.4 0.6 1)2060 2160 2280 220 100 120

1/4% - 1/2 in.. 13.6 10.4% 35.6 54.0 0.7 2010 2080 2190 180 70 110

1/8 - 1/4 in.. 1%.5 9.6 36.4 54,0 0.7 2000 2060 2170 170 60 110

#48 - 1/8 in.. 10.6 10.4 35.5 54,1 0.7 2050 2110 - 2170 120 60 - 60

0O - #i18 .... 4,1 16.6 34,1 49.3 0.8 2100 . 2160 2370 270 60 210

Mine Run.... 14.% 8.6 36.0 55.4%4 0.7 11,860 1950 2030 2140 190 80 110

Plus 1% in.. 13.1 7.3 37.0 55.7 0.7 12,100 1920 2000 2100 180 80 100

0 =~ 1? in.. 15.4% 10.5 3*6.9 52.6 0.7 11,605 1970 2050 2180 210 80 130

1/2 - 1% in.. 13.2 9.8 35.5 54.7 0.7 11,795 1930 2060 2190 260 130 130

0 =-1/2 in.. 15.0 11.3 35.9 52.8 0.7 11,380 2050 2120 2250 200 70 130

(1) Proximate Analysis omltted because of unavoidable contamination.

Classification of Coal by Rank
Specific Volatile Index 110-Black Lignite
A.S3.T.M. Classification _ Subbituminous B




NO. 2 SEAM - ARCADIA NO. 2 MINE
TABLE VI. Ultimate Analyses

(Mine Run)
Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture
gen gen
% % % % % % %
As Recelved 59.0 3.7 0.6 1.4 15.5 7. 14,
Dry Basis 68.9 h.4 0.7 1.6 15.8 8.6

TABLE VII. Chemical Analysis of Ash

Sample 510 Fez03 A1203 Ca0 Mgd Mn0 Nay0 K0 FPp05 Ti0; S0 Total

m%—sﬁ 16810312%81‘5‘%076%"‘%'9%58%;7

TABLE VIII. Swelling and Caking Properties

Coking Properties by "swelling" Index Yest (15" S1ACK)

Swelling Index.....o'..tl.‘....!.‘...l..l‘ -165
Section on Coke Classification Chart..... XIII
Physical Properties of By-Product Coke... NON-COKING

Caking Properties by Gray's Method (Mine Run)

Gray caking IndeX...cceeeeseseceosssocnsc NON-CAKING




ssERETR G e

NO. 2 SEAM - ARCADIA NO. 2 MINE

TABLE IX. Float and Sink Data on 13 in. Slack

-Ash-
Cumulative T.10 Specific Gravity
Specific Gravity Welght Ash ¥loats Sinks Distribution
2 Weight  Ash Weight  Ash Gravity Calculated
) , Ordinate
FIoats T.3F ~065.9 "3?6 ‘65?9‘ ‘5?6 Iﬁﬁ?ﬁ“ ‘9?? 1.%%5 97.5
Sinks 1.34 140 28.1 6.8 94.0 5.5 34,1 17.8 1.%40 29.7 .
"oo1.40 n 1.50 0.9 27.7 94.9 5.7 6.0 63.9 1.45 7.1
" 1.50 " 1.60 0.6 41.3 95.5 6.0 5.1 76.6 1.55 0.7
" 1,60 4.5 81.3 100.0 9.4 b5 81,3 1.65 0.1
Curve No. Y 2 1,2,4 1 3 3 5 5

TABLE X. Chemical Analysis and Fusibili%y of Ash gn Float and Sink Fractions of 11" Slack
Dry Basis ‘

, Vola- - “Initial Soft- Fluld Melt- Soften- Flow
Specific Gravity Ash tile Fixed Coking Sulphur Deform- ening Tempe- ing 1ng In- Inter-

p Matter Carbon Properties p ation Point rgture Range terval y;l
°F. F. F. °F. .

Floats 1.34 5.5 3b. 57. - NJA* 0.7 1570 I§50 1970 100 - 80 20
Sinks 1.34 " 1.40 7.6 37.6 54.8 N.A.* 0.7 1880 1960 2100 220 80 140
" 1.40 " 1.50 29.5 31.5 39.0 N.A.* 0.6 2150 2270 2300 150 120 30
n 1.50 w 1.60 43.9 24.8 31.3 N.A.* 0.4 2180 2300 2320 140 120 20

" 1.60 85.0 10.6 4.4 N.A.* 0.4 2130 2310 2700+ 570+ 180 2390+

*Non-agglomerate

P *TO0T




1O

={®

W
O o

A
Q

- PERCENTAGE WEIGHT-FLOATS
0 0
Q Q

J

80O

S0

Figure 12 - Washability Curves for 1% in. slack - No.2 seam,

T

o

\\ | ‘\\‘\
o e e ——— _

Curve
Curve
Curve
Curve
Curve

O 20 30 40 5O 60% ASH
9 18 7 B 5 <+ SPECIFIC GRAVITY

Arcadia Mine.

1 - Cumulative coal-ash percentage (float).
2 - Actual ash percentage.
*3 - Cumulative refuse-ash percentage (sink).

4 - Specific Gravity.
5 - + .10 Specific gravity distribution.




NO. 2 SEAM - ARCADIA NO. 2 MINE

TABLE XI. Float and Sink Data on 14-4 in. Lump
-Ash-

Cumulative

Specific Gravity Weight Ash - Floats STnks
Weight Ash Weight Ash

Floats I1.3%F " 77.2 5%5 TT.2 . Tﬁﬁ?ﬁ‘ ‘7?T

Sinks 1.34 n 1.40 21.9 9.7 99.1 6.4 22.8 12.5

"1.4%0 " 1.50 0.0 99.1 6.4 0.9 81.8

" 1,50 " 1.60 0.0 99.1 6.4 0.9 81.8

" 1.60 0.9 81.8 100.0 7.1 0.9 81.8
Curve No. 4 ‘ 2 1,2, 4 1 3 3

TABLE XII. Float and Sink Data on Plus 4 in. Lump-Crushed

-Ash-
Cumulative
Weight Ash rloats Sinks

Specific Gravity Wéiéﬁt A;h Weight Ash
Floats 1.34 61.9 5.5 01.9 5.5 100.0 6.3

Sinks 1.34 n 1.40 37.9 7.6 99.8 6.3 38,1 7.7
" 1.%0 n 1.50 0.1 18.3 99.9 6.% 0.2 29.0
" 1.50 " 1.60 0.1 39,6 100.0 6.3 0.0 39.6

" 1,60 0.0 100.0 0.0
Curve No. 4 : 2 ,2,4 1l 3 %

*¢0T




NO. 2 SEAM - ARCADIA NO. 2 MINE 7
TABLE XITI. Chemical Analyses of Raw Coal, Clean Coal and Refuse
0 to 1-1/2 Inch Silack

Raw Clean Coal ‘ Refuse

Coal Floats 1.45 Sinks 1.45 ‘

weigh‘toacno-ooaooooooooo-oo--oooo% 100.0 . 92-5 7.2

Proximate Analysis (dry basis) ' -
Ash....."'!'!............."0.% 10'5 65 75.8
Volatile Matter....cceeeeeeeee % 36.9 37.1 12.7
Fixed CArboONecicecvorecscccesesd 52.6 56.4 11.5
SULPNUL . et cevvocvcsssocassensesh 0.7 0.7 0.4
Calorific Value.......B.T.U./lb. 11, 605 12, 015 2, 840
Fusion Point of Ash..........°F, 2050 1960 2320
Melting Range of Ash.........°F. 210 100 510+
__Coking Properties..c.ceceveeeea.s N.A.* N.A.* N.A.*

¥Non-agglomerate

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from
14 in. Slack and Analyses of the Clean Coal and Refuse of
these Sizes after Washing at a Gravity of 1.45

Cum. Floats . Sinks
Screen Sizes Weight Weight  Ash Sulphur F.P.A. Welght Ash F.P.A., Weight Ash
% % __726_

°F. . % °F.
1/2 - 1-1/2 inch 44.9  44.9 9.0 0.7, 1060 92.4 . 2020 e D
0 - 1/2 inch 65.1 100.0 11.3 0.7 2120 92.5 6.2 2030 7.5 T71.1




EAST COULEE DISTRICT
NO. 2 SEAM
MURRAY MINE, MURRAY COLLIERIES LTD.
EAST COULEE, ALBERTA
__________ (o [
TABLE I. Screen Analysis, Specific Gravity, and Bulk Density

As Received Bulk

Screen Sizes* % % Specific Density Ash
by Cumu- Gravity lbs.per

weight lative cu. ft.

in.. 19.3 19.3 51.
in.. 33.3 52.6 50.
in.. 22.2 74.8 46,
in.. 80.1 45,
in.. 86.3 4y,
in.. 89.1 4o.
in.. 92.4 43,
in.. 95.9 4o,
in.. 97.8 4z,
99.6 48,
100.0

100.0 57.
in.. 80.1
in.. 19.9 51.
in.. 12.3% .
in.. 7.6 11.5
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S : As Received
Average Size Of Run-or-mine..........o.......111. 4.645

*A1]l screens 1/8 in. and larger are round-hole screens. No.
48 1s Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II. Size Stabllity

Screen Analysis Before and
After Drop-Shatter Test
Screen Sizes 2 - 3 inch .
Before After + After
Test 2 Drops 4 Drops

%
3 in.. 100.0 -
2 in..

| 15.
1% in.. 13.
7.
5.
8.

1l in..
3/"" ‘in. .
1/2 1in..

Avig 8ize in.. 2.50 1.8
Size Stability.% 72.




NO. 2 SEAM - MURRAY MINE

TABLE III. Crushing Tests
(Crusher set at 1% inch)

wlze Crushed Plus & inch Lump 4-8 inch Lump
- Screen Analysis Screen Analysis
' ' Before After Before After
Screen Sizes Crushing Crushing Crushing Crushing
: % . %
10 - 12A1n-ooao 21'8
8 - 10 1n;ac;o 78.2
7 - 8 11’1..@.. 16.8
6 - 7 in..... 30.6
5 bt 6 11’1‘..... 17'7
y o 5 in..... . 34,9
3 - 4 in..... L.y 2.5
2 - 3 1in..... 32.3 36.4
14 - 2 in..... 16.2 19.0
}4 - 1% in..... 11.8 12°ﬁ
3 - l 1nsaooe 703 7.
1/2 - 3/4% 4n..... 7.3 6.6
1/4 - 1/2 in..... 8.7 7.2
1/8 - 1/4 in..... 5.6 4.3
0 -1/8 in..... 6.4 4.2
Av'g part.size in. 9.436 1.551 5.794 1.630
Size reduction...% 16.4 28.1
TABLE IV. Grindability
Sg§:§nT§i€:dOf Hardgrove Index*

' Mine Run...... 35.9** 35.9#
0 - 1-1/2 1in.. 37.3%% 35 Of#
0 - 1/2 in.. 36,6%*

See Appendix '
** Standard test - containing 6.5% moisture
# Tested as received with 17.2% moisture
#H# Tested as received with 17.6% moisture




NO. 2 SEAM - MURRAY MINE
TABLE V. Proximate Analyses, Calorific Value and Fusibility of Ash

Mols- . Dry Basis - Soften- ‘
ture Ash Vola- Fixed Sul- (Calo- Initial Soften- Fluid Melt- 1ing Flow
Screen Sizes (as tile Carbon phur rific Deform- ing-Tem- Tempe- ing Inter- Interval
rec'd) Matter Value ation perature rature Range val ‘
% % % Btu/lb. °F. °F. °F. °F. °F.

1920 2020 2100 180 100
11, 840 1920 2000 2080 .160 80
1960 2060 2140 180 100
1950 2050 2140 190 100
1940 2040 2100 160 100
2040 2140 2250 210 100
2040 2150 2300 260 110
2040 2150 2250 210 110
1950 2050 2140 190 100
1960 2060 2150 190 100
2050 2200 2350 290 140
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U1 OW O —1 O\ OV —1—1 OO CO—I\n

O\ SYTRI00\0 N o

<

et el nd ol el s
HPOMMO ONOHNOO O
» L]
AC AR IACTAN AU AN I AC A A AN AN |
RN
V1 00\0 © N o0 = O HW”

<

11, 785 1910 2020 2220 310 110
11,750 1610 2020 2200 290 90
21, 495 1900 2000 2200 300 100
21, 140 1900 2000 2200 300 100
11, 320 1930 2030 2200 270 100

L * >

0
1/2 - 1% 1in..
0 -1/2 in..

.

5
0
4
9
8
"
5
7
6
0
5
0
l
8
5
9

OCO0OO0OO00O0 OOOOHOOOOOO

e
4= &I
OO H =

Classification of Coal by Rank
Specific Volatile Index 110-Black Lignite
A.S3.T.M. Classification Subbituminous B




NO. 2 SEAM - MURRAY MINE

TABLE VI. Ultimate Analyses
(Mine Run)

Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture
‘ gen gen

As Recelved %g. 3. 2 I?l 12, 7.5 19.7

Dry Basis

0 0.6
5 4.4 0.7 1.3 16.0 9.1

TABLE VII. Chemical Analysis of Ash

Semple 5107 Fe505 AI"U3 Ca0 Mgd Mn0 Nay0 K0 Po05 Ti0; 805 Total

Mine Run 3%3.

10%2 23 4 13%3 —Z_ ﬁzg —6?5 Téﬁ 0?7 0%5 8?3 97?6—

TABLE VIII. Swelling and Caking Properties

Coking Properties by "swelling" Index Test (15" Slack)

Swelling Index.&l.‘.O..9..000:-000-)@'.9.... 110
Section on Coke Classification Chart..... XIII
Physical Properties of By-Product Coke... NON-COKING

Caking Properties by Gray's Method (Mine Run)

Gray Caking Index.oo.»oooaoooo-ooooo-oooo NON-CAKING




NO. 2 SEAM - MURRAY MINE

Float and Sink Data on 1% in. Slack

TABLE IX.
~-Ash- )
Cumulative T,10 Specific Gravity
Specific Gravity Weight  Ash Floats ' Sinks Distribution .
Welght  Ash Welght Ash Gravity “Calculated
_ % % % % % Ordinate
Floats 1.33 29.98 5.6 29.8 5.6 100.0 10.0 1.40 90.8
Sinks 1.33 " 1.40 54.6 7.2 84.4 6.6 T70.2 11.9 1.45 49.5
" 1.40 " 1.50 10.0 14.7 94. 4 7.5 15.6 28.2 1.55 5.5
" 1.50 ® 1.60 1.6 24,7 96.0 7.8 5.6 -52.4 1,65 1.3
" 1.60 4.0 63.5 100.0 10.0 4.0 63.5 1.75 0.6
Curve No. 4 2 1,2,4 1 3 3 5 5

TABLE X. Chemical Analysis and Fusibili%y of Ash ?n Float and Sink Fractions of 14" Slack
’ Dry, Basis

Initial Soft- Fluid Melt- Soften- Flow

Vola-

Specific Gravity Ash tile Fixed Coking Sulphur Deform- ening Tempe- 1ing ing In- Inter-
Matter Carbon Properties ation Point rature Range terval val

% : % °F. °F. °F. “F.  °F. °F.

Floats 1.33 6.4 38.2 55.9 N.A.* 0.9 1970 2100 2200 230 130 100

Sinks 1.33 " 1.40 8.3 37.9 53.8 N.A.* 0.6 2040 2140 2210 170 100 70

" 1.4%0 " 1.50 16.5 35.5 48.0 N.A.* 1.4 2090 2140 2420 330 50 280

* 1.50 " 1.60 26.9 30.6 42.5 N.A.* 2.0 2000 2140 2360 360 140 220

" 1.60 67.0 21.1 11.9 N.A.* 0.6 2090 2140 2400 310 50 260

*Non-agglomerate

- °60T
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Figure 13 - Washaﬁiltty Curves for 1% 1n. slaék - No.2 seam,

IO 20 30 40 5O 60ZASH
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Murrey Mine.

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

Curve 3 - Cumulative refuse-ash percentage (sink).
Curve 4 - Specific gravity.

Curve 5 - + .10 Specific gravity distribution.



NO. 2 SEAM - MURRAY MINE

- TABLE XI. Float and Sink Data on 13-l in. Lump
-Ash-

Cumulative
Specific Gravity Weight  Ash ~Floats Sinks

Floats 1.35 . . .

Sinks 1.33 " 1.40 °  50.4 8.0 92.5 6.9 57.9 8.6

"o1.40 " 1.50 7.5 12.8 100.0 7.3 7.5 12.8
Curve No. y 2 1,2,4 1 3 3

TABLE XII. Float and Sink Data on Plus 4 in. Lump-Crushed

~Ash-

~Cumulative
Speciflc Gravity Welght Ash Floats Sinks

Floats 1.33 . 5.7 . 00.

Sinks 1.33 " 1.40 68.2 6.6 93.4 6.4 74.8 7.4
"o1.40 " 1.50 6.6 15.9 100.0 7.0 - 6.6 15.9
Curve No. L 2 1,2,4 1 3 3

"I1T




NO. 2 SEAM - MURRAY MINE »
TABLE XIII. Chemical Analyses of Raw-Coal, Clean Coal and Refuse
| 0 to 1-1/2 Inch Slack

Raw 'CIean Coal Refuse -

' . _GCoal Floats 1.50 Sinks 1.50
wvightaoocoocecoocetooooocou..o.o% -1’6.000‘ 94.4 5.6
Proximate Analysis (dry basis) - ' ‘ o - :

Ashco-cooooocoo.ooooo-.o-cooooo% 10.9 81 ) . 5903
Volatile matter.ieeseeeececeee®d 37.3 35 5 ' 22.7
Fixed COrbhON...eeevecccocncescesd 51.8 18.0
STV I o) s 10 b PP 0.7 0 7 . 1.9
Calorific Value.......B.T.U./1b. 11,495 11,990 L, 395
Fusion Point of Ash..ecvvee. . F. 2000 2000 2110
Melting Range of Ash.........°F. 300 160 200
Caking PropertieS...ceecccoveesss N.A.* N.A,* N.A *

*Non-agglomerate

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from
13 in. Slack and Analyses of the Clean Coal and Refuse of
these Sizes after Washing at a Gravity of 1.50

Cum. Kloats Sinks

Screen Sizes Welght Weight  Ash Sulphur FaP.A. Welght  Ash F P I” Wei%ht Asﬁf F P A,
0 - 1/2 inch  38.2 100.0 11.5 0.7 2030 90.9 8.3. 1980 .1 57 4 2120

*elt




E . “EAST COULEE DISTRICT
NO. 2 (EAST COULEE) SEAM ‘
WESTERN CROWN MINE, MONARCH COAL MINING CO.,

LTD. o
EAST COULEE, ALBERTA
.......... [ PR, ,
TABLE TI. Screen Analysis, Specific Gravity, and Bulk Ders ity
‘ - As Recelved . - Bulk
Screen Sizes* z % Specific Density Ash
: ' by Cumu- Gravity 1bs.per

welght 1lative cu. ft. %

Plus 8 in.. 10.0 10.0 1.35 49.6 8.6

y - 8 in.. 3.7 by 7 1.%6 50.0 9.9
2 - 4 1n,, 25.1 69.8 1.36 45,0 10.8
13 - 2 1in:. 5.8 75.6 1.37 43.9 12.8
1 - 1% in.. 7.0 82.6 1.38 4y 3- 12.2
3/4 - 1 in.. 3.6 86.2 1.38 4y .5 12.6
1/2 - 3/4 1in.. 3.9 90.1 1.38 42.6 12.5
1/4 - 1/2 in.. . 4.y 94 .5 1.38 43,0 12.0
;{g - 1?% in.. 2.5 97.0 1.38 41.8 1%.2
‘- 1/8 1in.. 2.2 99,2 15.7

0 - #48 .... 0.8  100.0 ﬁ 1.%0 i 47.1 21.1
Mine Run 100.0 58.2 1.1
Plus 13 in.. 75.6 . 10.1

0 - 1% in.. . 24 .4 51.3 13.2
1/2 - 13 in.. 14.5 45.8 11.9
0 -1/2 in.. 9.9 48.4 14.1
As Recelved

Average Size of Run-of-Mine......e.ee0ceeceein. _4,016.

*All screens 1/8 in. and larger are round-hole screens. No.
48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II. Size Stabllity

Screen Analysis Before and
After Drop-Shatter Test
Screen 3izes 2 =3 inch
Before After = After
Test 2 Drops 4 Drops

% in. 12%?35‘ 55.0

2 - .
13 - 2 in. 13.0 20.5
1 - 15 in. 16.5 18.0
3/4 = 1 in, 3.5 7.5
1/2 - 3/4 in. 5.0 7.0
0o -1/2 7.0 13.5
Av'g Size in. 2.50 1.89 1.56
Size Stability.% 75.6 62.4




. 114.
NO.' 2 {EAST COULEE) SEAM - WESTERN CROWN MINE

TABLE III. Crushing Tests
- (Crusher set at 13 inch)

- o1lze Crushed ~~ Plus O inch Lump ~4-8 inch Lump
e ‘ Screen Analysis Screen Analysis
o Before After Before After
Screen Sizes Crushing Crushing Crushing Crushing
L . % % %
10 - 12 inoooo- u’eoo
8 - 10 1n..... 58.0
7 - 8 1no.ooo 18014'
6 - 7 in..... , 21.3
5 - 6 in..... 32.0
u' - 5 1n..... 28-3
3 - 4 4n..... 3.4 2.8
2 - 3 INevoeo 28.1 - 31.0
1¥ - 2 in..... 16.6 18.3
1 - 1% in..... 13.8 15.8
3/4 - 1'in..... 9.3 8.9
1/2 - 3/‘4»11’1..... 8.8 707
1/4 - 1/2 1in..... 9.6 7.8
1/8 - 1/4 1in..... 5.0 3.8
0 -1/81in...... 5.4 3.9
Av'g part. size in. 9.840 1.470 5.798 1.556
Size reduction...® 14.9 26.8

TABLE IV. ‘Grindability

Screen Size of Hardgrove®
Coal Tested ~ Index

Mine Run...... 35.5
0 - 1-1/2 in.. 35.5
0- 1/2 in.. 35,2

*See Appendix




NO. 2 (EAST COULEE) SEAM - WESTERN CROWN MINE

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

MoIs- Soften-

ture Ash Vola- Fixed Sul- Calo- Initial Soften- Fluid Melt- ing - Flow
Screen Sizes (as tile Carbon phur rific Deform- ing-Tem- Tempe- 1ing Inter- Interval

rec'd) Matter Value ation perature rature Range val :
% % % % Btu/ib. °F. °F. °F. °F. °F. °F.

Plus 8 in.. 15.8 8.6 38.2 53%.2 0.9 11,875 1980 2070 2140 160 90 70

y - 8 in.. 15.1 9.9 38.5 51.6 1.0 1990 2080 2150 160 90 70
2 - 41in,. 14.1 10.8 37.1 5H2.1 1.2 2000 2100 2160 160 100 60
14 - 2 in.. 13.4 12.8 36.0 51.2 1.1 2010 2120 2200 190 11o0 80
1 - 1% in.. 15.2 11.2 37.4 s51.% 1.0 2010 2100 2160 150 90 60
3/4 - 1 in.. 15.%4 12.6 36.4 51.0 1.2 1950 2050 2220 270 100 170
1/2 - 3/4 in.. 16,0 12.5 36.4 51,1 1.3 2010 2130 2230 220 120 100
1/4 - 1/2 in.. 14.5 12.0 35.6 52.4% 1.2 2090 2100 2210 210 100 110
1/8 - 1/4 in.. 16,1 13.2 34,9 51.9 1.2 2030 2150 2260 230 120 110
#48 - 1/8 in.. 11.4 15.7 34, 2 49,8 1.4 2040 2160 2260 220 120 100
0 - 448 .... 5.6 21.1 33. 45.5 1.2 2020 2140 2250 230 120 110
Mine Run.... 15.6 11.1 36.1 52.8 1.0 11,570 1980 2100 2170 190 120 70
Plus 1% in.. 15.5 10.1 36.5 53.4 0.8 11,670 1980 2100 2170 190 120 70

0O - 1% in.. 15.0 13.2 36.9 49.9 1.1 11,220 1970 2060 2250 280 90 190
1/2 - 1% in.. 15.6 11.9 36.9 51.2 1.2 11, 375* 2060 2140 2220 160 80 80
0O -1/2 in,. 16,6 14.1 35.8 50.1 1.5 11,100 2000 2110 2190 190 110 80

#Calculated

‘ Classification of Coal by Rank
Specific Volatile Index ) J04~Black Lignite
A.S.T.M. Classification Subbituminous B




NO. 2 (EAST COULEE) SEAM - WESTERN CROWN MINE

TABLE VI. Ultimate Analyses
(Mine Run)

Carbon Hydrogen Sulphur Nitro- Oxy- ;Ash Molsture
gen gen

Dry Basis 67%2 % 1% l%ﬁ '%—8' TIZL' .___EL__
0

4.0 0
As received 56.7 3.9 .9 1.1

.

TABLE VII. Chemical Analysis of Ash

Sample 5102 Fe203 A1263 Ca0 Mg0 MnO Nap0 K20 P205 TiOg 803 Total

Ff"'?ﬁﬁiﬁfzg' Iﬁﬁi‘ “‘ﬁﬁ‘ "%E ‘zE 'Zé' ‘Kzg T%§ 0.5 ‘E?E 7?T A§7%6"

TABLE VIII. Swelling and Caking Properties

1. Coking Propertlies by "swelling™ Index Test (13" Siack)

Swelling IndeXOOOOOOOOOOCO......O.l'.'... -165
Section on Coke Classification Chart..... XIII
- Physical Properties of By-Product Coke... NON-COKING

2. Caking Properties by Gray's Method (Mine Rﬁn)

Gray Caking 1ndex'ooo.o.ooo.-oo.t.oooo-oo . NON"CAKING

—
[
()




NO. 2 (EAST COULEE) SEAM - WESTERN CROWN MINE

TABLE IX. Fioat and Sink Data on 1% in. Slack
-Ash-

, Cumulative T.10 Specitic Gravity
Weight Ash _Floats Sinks Distribution
Weiéht Ash Wei%hf Ash Gravity Calculated

S : , Ordinate .
‘Floats 1 35 05,3 . . 1.%0 - oL.0
Sinks 1.33 1.40 83.6 .5 7.3 1.45

1.40 n 1.50 90.3 U 8.4 1.55

1.50 " 1.60 . 93.9 .3 2.1 1.65

1.60 . 100.0 11.8 5.2 1.75

No. 1,2, 4 1 3 5

1
:
6

X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractlons of 1%" Slack
‘ (Dry, Basis)
_ Vola- Tnitial Soft- Fluld MeIt- Soften- Flow
Specific Gravity Ash tile Fixed Coking Sulphur Deform- ening Tempe-~ 1ing ing In- Inter-
Matter Carbon Properties ation Point rature Range terval = val
% °F. °F., °F, F. °F. °
3G.4 5. * . 1940 2070 2150 ~200 130
Sinks 1.33 : 36.9 . . 1960 2060 2150 190 100
1.4%0 35.3 . 1. 2040 2160 2240 20C 120
wo1,50 " 31.0 . o . 2060 2130 2210 150 70
no 1,60 16.6 . A, 2130 2200 2270 140 70
*Non-agglomerate
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Figure 14 - Washability Curves for 1% in. slack - No.3 seam,
Western Crown Mine.

Curve 1 - Cumulative coal-ash percentége (float ).
Curve 2 - Actual ash percentage.
Curve 3 - Cumulative refuse-ash percentage (sink).

Specific gravity.
+ .10 Specific gravity distribution.
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Curve 5




NO. 2 (EAST COULEE) SEAM - WESTERN CROWN MINE

TABLE XI. Float and Sink Data on 14-% in. Lump

-Ash-
Cumulative
Specific Gravity Welght Ash ‘Floats Sinks
Wei%ht A%h Wéighf" Ash
Floats 1.33 'BB?I" ’B?g “50.1 5.9 7100.0 Iﬁ?ﬁ
Sinks 1.33 1.40 36.6 9.3 86.7 7.3 49.9 14,5
1.40 " 1.50 10.1 20.5 96.8 8.7 13.3 28.7
" 1.50 n 1.60 0.8 35.1 97.6 8.9 3,2+ 54,5
" 31,60 2.4 61.0 100.0 10.2 2.4 61.0
Curve No. ' Y ‘ 2 1,2, 4 1 3 3
TABLE XII. Float and Sink Data on Plus 4 in, Lump-Crushed
-Ash- | o |
: Cumulative
Speciflic Gravity . Welght  Ash Floats Sinks
p Weiéht Ash Weight Ash
Fioats 1.33 ‘37?§‘ 5.5 57.9 5.5 100.0 ’8??
Sinks 1.33 1.40 32.8 8.9 90.7 6.7 42.1 12.0
1.40 " 1.50 8.8 22.2 99.5 8.1 9.3 23,0
." . 1.50 " 1.60 0.3 32.3  99.8 8.2 . 0.5 37.1
" 1,60 0.2 44,2 100.0 8.2 0.2 44,2
Curve No. 4 2 1,2,4 1 3 3

*6TT




. NO. 2 (EA$T COULEE) SEAM - WESTERN CRVE)'WN“MINE ST e j
TABLE XIII. Chemical Analyses of Raw Coal, Clean Coal and Refuse
| 0 to 1-1/2 Inch Slack

Raw Clean Coal Ref'use

| ~_Coal Floats 1.55 Sinks 1.55
wei@t......‘.l.‘..v..l"....?......% IGO.G . / .2 R 6'6 N
Proximate Analysis (dry basis) .

'AShooooooovoo'oot-ovoooooooooo'o 13.2 9'2 55.8
Volatile Matter.....vvvveoeees % 36,9 - 36,0 22.4
Fixed cArbON.eciceeeescscnnceess 49.9 " 54.8 21.8
Sulphuro.ooooono-ooooooooo»oo.'% 1.1 0.9 ) 401
Calorific Value.......B.T.U./1b. 11, 220 11, 590 5, 065
Fusion Point of AShe.evecee..’F. 2060 2070 2150
Melting Range of ASh...eeee..’F. 280 130 200
Coking Propertles..cssceesccsast N.A.* N.A.* N.A,*

*Non-agglomerate

TABLE XIV. Screen and ChémicallAnalyses of 3izes Preparsd from
1% in. Slack and Analyses of the Clean Coal and Refuse of
these 31zes after Washing.at a Gravity of 1.55

- Cum. Floats Sinks _
Screen Sizes Welght Welght Ash Sulphur F.P.A., WelIght  Ash F.P.A. Weight Ash F.P.A.
2 2 % % S 2 g g Sp.
1/2 - 1-1/2 inch 59.4 59.4 11.9 1.2 2140 .. 92.2 9.2 2080 7.0 3.2 23®
0 - 1/2 inch 40.6 100.0 14.1 l.5 2110 89.5 8.3 2040 10.5 60.8 2160

02T




. EAST COULEE DISTRICT
NO. 2 (EAST COULEE) SEAM s
REGAL COAL CO., LTD.

ATLAS MINE,
. EAST COULEE, ALBERTA
__________ [ PR
TABLE I. Screen Analysis, Specific Gravity, and. Bulk Density
A } As Hecelved Bulk
Screen Sizes* o Specific  Density Ash
: by ~ Cumu- Gravity lbs.per
welght lative cu. ft. %
Plus 8 in.. 30.2 30.2 1.35 51.0 9.2
4 - 8 in.. 23.1 53.3 1.36 50.3 9.5
2 - 4 in.. 15.0 68.3 1.37 44.0 8.8
11 - 2 in..- 5.5 73.8 1.37 44.6 - 10.0
1 - 1% in... 7.5 81.3 1.38 43.5° 10.1
3/4 - 1 in.. 3.7 85.0 1.37 42.6 10.3
1/2 - 3/4 in... 4.3 89.3 1.39 39.3 10.7
1/4% - 1/2 in.. 4.9 94 .2 1.37 41.8 10.7
;{g - 1;% in.. 2.7 96.9 1.38 40.0 10.8
- 1/8 in.. 2.3 99.2 .- ‘ 12.0
0 - #8 ... 0.8  100.0 é 1.39 é 4.0 166
Mine Run 100.0 55.8 9.9
Plus 1% in.. 73.8 = 9.7
0 - 1lg in.. 26.2 49.0 10.8
1/2 - 1% in.. 15.5 43.8 10.6
0 =-1/2 in.. 10.7 47.3 12.1
e -As Recelved
Average Size of Run-of-mine......c¢eeceeeee.in. 5.551
*III’screens.l/B in. and larger are round-hole screens. No.

48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

TABLE II.

Size Stahility

Screen Analysis Before and

After Drop-Shatter Test

Screen Sizes 3 inch
Before E?ter After
Test 2 Drops 4 Drops
% %
5 - 3 in., 100.0 52.5 35.2
14 - 2 in. 13.9 17.8
1 - 1% in. 14.9 17.8
3/4 - 1 in. 5.4 7.4
1/2 - 3/4% in. 5.4 6.9
0 -1/2 in. 7.9 14.9
Av'g Size 1in. 2.50 1.84%3 1.559
Size Stability.® 73.7 2.4




' 13 : 122 v
’ NO. 2 (EAST COULEE) SEAM - ATLAS MINE

TABLE III. Crushing Tests
(Crusher set at 1% inch)

- 7 8fze Crushed __ _ Plus 8 inch Lump —_ 0T-8 inch Lump ___
o Screen Analysis Screen Analysis

' X “Before = After “Before After
Screen Sizes Cruéging Cruiging Crushing Crushing

e

14 - 1.6 inoeoo 1199
12 - 14 in.... "31.1
10 - 12 in.... 27.5
10 in.... = 29.5
8 in....
T in....
6 in....
h in....
RIS § s PP
>
2
3
1

¢ b i
NN
0= OV
oo

v

inc.oo
. 1no o0 9
1n°00°
in....
3/4 in....
1/2 in....
1/4% in....
1/8 in....

= N\
N0y LVIVIO\OvooWT1 D O

N

=

(TR ST ~SK B ICR YRRt IS
O+~ N =0 NWOOOWO

c © o ¢

¢ o

Q&N I

LI R S T T T A A
(o)

PRV '
O NN NN B U OV 00

N
e o ¢
=
N«
o ¢ ¢ 4

= o
o

5.929

MO 4L W0 O UL

Avig partasize in. 11.508
Size reduction...®

- - -

©

TABLE IV. Grindability

Screen Size of Hardgrove#®
_Coal Tested _ Index

Mine Run.c.o.o 35,2
0 - 1-1/2 in.. 37.3
0 - 1/2 in.. 39.3%

il S *See Appendix




NO. 2 (EAST COULEE) SEAM - ATLAS MINE

TABLE V. Prqximate Analyses, Calorific Value and Fusibility of Ash

Molis- Dry Basis Soften-
ture Ash Vola- PFixed Sul- Calo- Initial Soften- Fluid Melt- 1ing Flow
Screen Sizes (as tile Carbon phur rific Deform- ing-Tem- Tempe- 1ing Inter- Interval
rec'd) Matter Value ation perature rature Range val

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

Plus 8 in.. 16.4 9.2 39.4 51.4 0.5 11,620 1950 2000 2020 70 50 20

l - '8 in.. 16.0 9.5 35.7 ' 54.8 0.5 1980 2040 2110 130 60 70
2 - 4 in.. 13.6 8.8 37.1 54.1 0.5 1860 2020 2050 190 160 . 30
1% - 2 in.. 12.5 10.0 36.1 53.9 0.6 1920 2010 2070 150 90- 60
1l - 14 in.. 13.3 10.1 36.0 53.9 0.6 1920 2000 2150 230 80 150
3/4 - 1 in.. 13.2 10.3 36.1 53.6 0.7 1900 1970 2060 160 70 90
1/2 - 3/4 in.. 14.5 10.7 36.2 53%.1 0.7 1900 2000 2140 240 100 140
1/4 - 1/2 in.. 15.2 10.7 35.7 53.6 0.8 1920 2010 2160 240 90 150
1/8 - 1/4 in.. 16.3 10.8 35.6 53.6 0.7 1960 2010 2030 70 50 20
#48 - 1/8 in.. 11.0 12.0 35.3 52.7 0.8 1940 2020 2150 210 80 130
0 - #48 .... 4.6 16.6 34,0 49.4 0.5 1950 2060 2170 220 110 110
Mine Run.... 15.6 9.9 36.6 53%.5 0.6 11,615 1940 1990 2140 200 50 150
Plus 1% in.. 15.3 9.7 3T.4 52.9 0.6 11,490 1950 2000 2140 190 50 140

0 - 1% in.. 16.0 10.8 36.2 53.0 0.7 11,410 1960 2010 2150 190 50 140
1/2 - 1% in.. 15.6 10.6 36.2 5%.2 0.7 11,540 1950 2000 2150 200 50 150
0 - 1/2 in.. 16.8 12.1 36.2 51.7 0.7 11,245 1980 2020 2030 50 40 10

Classification of Coal by Rank
Specific Volatile Index 106-Black Lignite
A.3.T7.M. Classification - Subbituminous B




NO. 2 (EAST COULEE) SEAM - ATLAS MINE
- TABLE VI. Ultimate Analyses

(Mine Run) |
Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture
% % 5 % % % _ g
As Recelved 5T7. 3.0 0.5 1.2 3. 8.3 15.0
Dry Basis 67.7 4.5 0.6 1.5 15.8 9.9

TABLE VII. Chemical Analysis of Ash

Sample Feplz Alp03 Cal Mg0 MnO Nap0 KpO0 PpOg TiOp S03 Total

M%%?T%‘irﬁ%%ﬁ%%o9‘ﬁzs‘ﬁzﬂﬂ%§ﬁ7_‘

TABLE VIII. Swelling and Caking Properties

1. Coking Properties by '"swelling" Index Test (13" Slack)

Swelling IndexO'.."..O‘l..‘-Q ® 5 8 000 0 00 00 190
Section on Coke Classification Chart..... XIII
Physical Properties of By-Product Coke... NON-COKING

2. Caking Properties by Gray's Method (Mine Run)

Gray Caking Index“"....‘..‘Q.....".O... NON-CAKING

)
n
+=




NO. 2 (EAST COULEE) SEAM - ATLAS MINE
TABLE IX. Float and Sink Data on 14 in. Slaclk

-Ash- '
Cumulative T.10 Specific Gravity
Specific Gravity Weight Ash Floats Sinks Distribution
Weight  Ash Welght  Ash Gravity Calculated
% % % 2 Ordinate
¥Floats 1.33 30.0 5.5 30. .5 00. 0. 1.40 97.2
Sinks 1.33 " 1.40 55.7 - 8.1 91.7 7.1 64.0 12.9 1.45 4.4
" 1.40 " 1.50 3.0 17.8 Q.7 7.4 8.3 45.0 1.55 2.1
1,50 " 1.60 1.0 31.0 95.7 T.7 5.3 60.% 1.65 1.0
" 1.60 4.3 67.2 100.0 10.2 4.3 67.2
Curve No. 4 2 1,2,4 1 3 3 5 5
TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of 14" Slack’
- (Dry Basis)
Vola- - Initial Soft- Fluid Melt- Soften- Flow
Specific Gravity Ash tile Fixed Coking Sulphur Deform- ening Tempe- ing ing In- Inter-
Matter Carbon Properties ation Point rature Range terval val
% % % % °F. °F. °F. °F. °F. °F.
¥Floats 1.33 6.0 37.1 56.9 N.A.* 0.0 2000 2030 2160 160 40 120
Sinks 1.33 " 1.40 9.1 35.5 55.4 N.A.* 0.6 1940 1890 2010 70 50 20
" 1.40 " 1.50 19.1 35.7 45,2 N.A.* 1.3 1950 2000 2020 70 50 20
" 1.50 " 1.60 32.7 28.% 38.9 N.A.* 2.0 2160 2280 2520 360 120 240
" 1.60 69.2 21.6 9.2 N.A.* 1.1 2000 2060 2480 480 60 420

*Non-agglomerate

il{ TA
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Figure 15 - Washability Curves for 134 in. slack - No.3 seam,
Atlas Mine.

Cumulat ive coal-ash percentage (float).

Curve 1 - A

Curve 2 - Actual ash percentage. :

Curve 3 - Cumulative refuse-ash percentage (sink).
Curve 4 - Specific Gravity.

Curve 5 - + .10 Specific gravity distribution.




NO. 2 (EAST COULEE) SEAM - ATLAS MINE

TABLE XI. Float and Sink Data on 13-4 in. Lump

-Ash-
Cumulative
Specific Gravity Weight Ash Floats Sinks
Wéléht Ash Welght Ash
%_—
Floats 1.35 4§5.2 5.2 45,2 5.2 100.0 8.2
Sinks 1.35 " 1.4%0 52,2 8.9 97.4 7.2 54.8 10.7
" oo1.%0 " 1.50 1.2 18.7 98.6 7.3 2.6 47.7
n 1.50 " 1.60 0.0 0.0 98.6 T.3 1.4 72.6
i 1.60 - 1.4 72.5 100.0 8.2 1.4 72.5
Curve No. 4 2  1,2,4 1 3 3
TABLE XII. Float and Sink Data on Plus 4 in. Lump-Crushed
-Ash-
Cumulative
Specific Gravity Weight Ash Floats Sinks

y « WeI%hf _f%; Wei%ﬁt _ﬁ%; :

Floats 1.35 31.6 5.8 ~31.6 5. 100.0 g.

Sinks 1.35 " 1.40 65.7 7.6 97.3 7.0 68.4 .2

"oo1.4%0 " 1.50 . 0.9 16.8 98.2 7.1 2.7 22.6

" 1.50 d 1.60 1.0 21.0 99. 7.2 1.8 25.4

" 1,60 0.8 31.0 100.0 7.4 0.8 31.0
Curve No. h 2  1,2,4 1 3 3




NO. 2 (EAST COULEE) SEAM - ATLAS MINE

TABLE XIII. Chemical Analyses of Raw Coal, Clean Coal and Refuse
0 to 1-1/2 Inch Slack

Raw Clean Coal Refuse

Coal Floats 1.50 8Sinks 1.50
weighf L] ® 0 0 DO O e e S B0 N0 e R % IO0.0 93:1‘ b.6

Proximate Analysis (dry basis)

"ASN.iteeetetcosrerercrcnnseeeaesd 10.8 7.8 - 57.9
Volatile Matter.........o.....% 36.2 36.6 24.9
Fixed cAIrbON.ccccecccocecosos D 53.0 55.6 17.2
Sulphur..t‘..b....0.0000000000% 007 006 106
Calorific Value...... B.T.U./1b. 11,410 11,725 4, 545
Fusion Point of Ash... A N 2010 2020 2010
Melting Range of Ash.oo.oooo°F. 190 190 130

Coking Properties.....ceeccees N.A.* N.A.* NJA.*

*Non-agglomerate

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from
14 in. Slack and Analyses of the Clean Coal and Refuse of
these Sizes after Washing at a Gravity of 1.50
Cum. . Floats Sinks .
Screen Sizes Weight Weight Ash Sulghur FJP.A. Weight  Ash F P A, Welght ;Ashu.FJR.A.
' - ' F. i '2 % % . °F.
1/2 - 1-1/2 inch  59.1 59. 10. 0.7 2000 . T 5050 . . © 2000
0 - 1/2 inch 40.9 100.0 12.1 0.7 2020 92.3% 7.3 2020 T.7T . 57.4 2000

‘get




Chapter IV

- SUMMARY AND DISCUSSION OF RESULTS

All the coals mined in the Drumheller Area occur in the
Edmonton formation and are so closely related,

from different seams,
to their physical and chemical properties.

However,

even though coming
that they may be conveniently compared as

in order to

show the slight change or trend in properties from west to east
the data 1is presented according to distript.

Size Distribution

Physical Properties

The size distributions of the run-of-mine samples are
shown in Table I under the respective mine designations. The
average particle size calculated from the screen analyses in
accordance with the method referred to in the Appendix and as
shown in Table A is rather high for a mine-run coal and is in-

dicative of a falirly large quantity of lump.

The average particle

size varies almost directly with the amount of plus 4 inch lump
present, and it 1i1s of 1lnterest to note that for the same seam
there appears to be only a slight variation in size from mine to
mine. However the different seams appear to show a definite var-
iation between themselves as indicated by the values below which
are the average for each seam.

Average Particle +4 1in. Oxls in.
Size Lump Slack
in.
No. 1 Seam 5.30 0. 17.
No. 2 Seam 4.82 52.8 22.5
No. 5 Seam 4,8 54.2 26.9
No. 7 Seam 3,17 31.7 41.5

The average particle size and quantity of plus . 4 inch
lump appears to decrease and conversely the quantity of 0 to 13
inch slack appears to lncrease with the relative position of the
seam i1n the formation from bottom to top in the series.

Densitx

The apparent specific gravity and bulk density for each
of the various sizes of coal from the different seams and mines
are shown in Table I under the respective mine designations.
Table B gives the minimum and maximum values obtained for char-
acteristics for the coals in sizes from plus 4 inch to 1/8 inch.
The results indicate that although there 1is some variation in the
density characteristics for the various sizes of the same coal and
for corresponding sizes of the different coals, the differences are
not very great and not readily related to the ash contents which
appear to vary to a far greater degree than the density character-

istics.
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TABLE A
COMPARATIVE SIZE DISTRIBUTION

: Average +4 in. O0xl3 in. 0x1/8 in.
.. District and Mine Seam Particle Lump Slack " Fines
B Size
in. % % %
Drumheller District _
Newcazitle No.l 5.19 62.7 17.9 1.4
Red Deer Vslley No.l 5.52 56.5 18.0 1.3
Midland No.1l 4 .49 49.4 26.6 2.9
Commander No.1l 5.87 63.3 19.0 2.1
Hy-Grade No.l 5.66 64.0 13.3 0.9
Brilliant No.l 5.26 64.7 13.6 1.4
Minute , No.7 3.17 31.7 41.5 5.1
Rosedale District ~
Star No.1l 5.51 62.3 14.6 1.3
Rosedale No.5 4.82 54.2 26.9 y,2
Arcadia - No.2 5.07 60.5 19.4 3.7
East Coulee District
Murray No.2 4,65 52.6  19.9 2,2
Western Crown No.2 4,02 hy.7 24 .4 3.0
 Atlas No.2 5.55 53.3 26.2 3.1
TABLE B
COMPARATIVE DENSITIES
Apparent ‘Bulk Ash
District and Mine Seam  Specific Density
Gravity 1b./cu.ft. %
Drumheller District
Newcastle . No.l 1.36-1.42 42,4-51.0 10.9-21.5
Red Deer Valley No.1l 1.33-1.38 42.4.52,1 7.8-21.4
Midland No.l 1.34-1.47 40,7-52.4 8.2-23.1
Commender No.l1 1.35-1.38 41.0-51.6 7.7-14%.9
Hy-Grade No.1l 1.36-1.40 42 ,0-54.5 8.4-17.3
Brilliant No.1l 1.37-1.42 42.5-57.0 9.9-19.7
Minute No.7 1.36-1.43 41.5-52.7 17.0-22.3
Rosedale District :
Star No.l 1.34-1.39 . 37.2-52.5 9.2-15.7
Rosedale No.5 1.35-1.41 41.5-56.8 10.2-31.5
Arcedia No.2 1.34-1.35 41.0-51.%4 6.6-12.7
East Coulee District
Murray No.2 = 1.38-1.41 40.6-51.7 8.5-13.7
Western Crown No.2 1.35-1.40 41.8-50.0 8.6-17.1
Atlas No.2 1.35-1.39 39.3-51.0 9.2-13.1
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Blendling the various sizes in different proportions results
in mixtures having varying bulk densities higher than those of the
individual sizes. Generally the bulk densities of the various size
mixtures decrease with a decrease.in the quantity and size of the
larger lumps.

Size Stability (by Drop-Shatter Test)

The size degradation, after a standardized amount of
handling, on a single size of each of the coals examined 1is
shown in Table II under the respective mine designations. Table
C below presents a summary of this data.

TABLE C
COMPARATIVE SIZE-STABILITY

Size Stability Per Cent

District and Mine Seam (2 - 3 in. coal)
After ; drops After ; drops

Drumheller District

Newcastle No.1 79.2 69.6
Red Deer Valley No.1l 83.2 T4 . 4
Midland No.1l 82.4 T4.8
Commander : No.1 70.8 59,2
Hy-Grade : No.1l 79.2 70.4
Brilliant No.1l 79.6 70.0
Minute No.7 ° 75.2 65.2
Rosedale District
Star No.1l 0.0 69.6
Rosedale : No.5 75.1 62.8
Arcadia No.? 78.4 68.0
East Coulee District
Murray No.2 72.4 60.8
Western Crown No.2 75.6 62.4
Atlas No.2 75.7 62 .4

Based on the calculated average particle size of the coal
before and after the standard test, the stabllity of the coals
are medium in value and fairly uniform throughout the whele field
irrespective of the seam from which the samples originated. The
No. 1 seam, however, appears to be somewvhat more resistant, to
handling, as indicated by either the reduction in size after two
or four drops, as shown below.

Size Stabllity Per Cent

After 2 drops After ¥ drqg_
No. 1 Sean 79.7 . 09.7
No. 2 Seanm 75.0 63 .4
No. 5 Seam 75.1 62.8

No. 7 Seam 75.2 €5.2
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In a general way the differences noted in the stability
of the individual size tested is to a certain degree reflected
in the average size of the coal mined, the higher the stability
the larger is the average particle size of the run-of-mine coal.
The relationship naturally is tempered to a greater or lesser
degree by the method of mining, machine mining tending to the
production of lumpier coal.

Crindability

The Hardgrove indices of grindability for three size mix-
tures of the Drumheller coals are shown in Table IV under the
respective mine designations. Table D shows on a comparative
basis these Hardgrove indices for the various sizes tested.

These ccals are not very susceptible to easy grinding as judged

by the Hardgrove index, and it will be noted that there appears

to be very little difference in the grinding characteristics of
the various sizes irrespective of ash content. Also it is of
interest to note that there is no apparent difference in the grind-
ing characteristics of the various seams.

TABLE D
COMPARATIVE GRINDABILITIES

Hardgrove Grindability Index
District and Mine Mine Run 0x13 1n. 0x1l/2 in.

Drumheller District

Newcastle 39.%(12.1 38.0(13.2 34,.5(18.7
Red Deer Velley 35.5( 8.6 34.5(12.6 35.2(14.9
Midland 35.9(12.6 37.3(15.2 26.9(17.4
Commander 42 .8( 9.6 4o .5(12.1 42 ,1(12.7
Hy-Grade 35.2( 9.4 34.5(11.6 35.2(14.1
Brilliant 36.6(11.6 36.6(14.6 36.6(15.0
Minute , 26.6(15.8 35.9(15.7 37.3(17.7
Rosedale District
Star 36.9(10.1 33.4(11.5 33.8(12.7
Rosedale 38.0(13.3 38.6(14.8 45.6(17.0
Arcadia 36.6( 8.6 35.2(10.5 34,5(11.3
East Coulee District
Murray 35,9( 9.1 37.3(10.9 36.6(11.5
Western Crown » 35.5(11.1 35.5(13.2 35.,2(14.1
Atlas 35.2( 9.9 37.3(10.8 39.3(12.1

N.B. Values 1n brackets are the ash percentages on the dry basis.

Crushing Characteristics

The crushing characteristics for two sizes, namely the
plus 8 inch lump, end the 4 to 8 inech lump, for the various coals
are shown in Table III under the respective mine designations.




TABLE E

COMPARISON OF CRUSHING PROPERTIES

Plus & In. Lump 4.8 in.

Lump :
Average Commercial Average Commercial
Particle 8Slze Size __ Slzes Produced Partlicle Size Size _ Sizes Produced
District and Mine Before After Re- Stove Stoker Slack Before After Re- Stove Stoker Slack
Crush- Crush- duc- (1x3 (4x1 (0x3 Crush- Crush- duc- (1x3 (gxl (ox%
ing ing tion in.) in.) 1in.) 1ing ing tion in.) in.)
in. in. % % % % in. in. % %
Drumheller
Newcastle 9.00 1.65 18.3 54.3 14.5 19.9 6.11 1.70 27.9 57.9 15.1 14.6
Red Deer Valley 11.33 1.72 15.2 68.4 13.1 14.3 5.97 1.81 30.2° 70.4 11.8 11.5
Midland 10.22 1.56 15.3 62.9 15.4% 18.0 6.00 1.70 28.4% 70.7 13.0 13.0
Commander 10.73 1.67 15.6 65.7 13.7 15.7 6.02 1.75 29.0 68.7 13.4 12.2
Hy-Grade 9.89 1.93 19.5 58.6 11.9 12.8 6.24 1.88 30.1 60.5 12.6 13.0
Briliiant 10.06 1.89 18.8 65.6 11.8 11.5 6.07 1.92 31.5 65.8 11.6 11.5
Minute 9.2% 1.57 17.0 63.1 16.0 16.9 5.7%4 1.62 28.1 65.9 15.1 14.3
Rosedale :
Star 10.69 1.52 14.2 60.4 15.8 20.6 5.72 1.75 30.5 69.4 12.8 12.8
Rosedale 1b.19 1.67 16.4% s53.1 16.9 18.3 6.09 1.70 27.9 60.3 16.9 1%.2
\ Arcadia 9.54 1.53 15.0 63.0 1%.8 19.7 6.08 1.59 26.2 66.1 12.7 18.3
! East Coulee )
Murray Q.44 1,55 16.% 60.3. 14.6 20.7 5.79 1.63 28.1 67.8 14.0 15.7
Western Crown 9.84 1.47 14.9 58.5 18.1 20.0 5.80 1.56 26.86 65.1 16.6 15.5
Atlas 11.51  1.60 13.9 63.7 .15.1 17.2 5.93 1.61 27.2 67.9 15.3 13.5

T




" coal originated, when tested under the same conditions, the

' in so far as relative quantities of sizes recovered is con-

134,

Table E présents this data for the various coals on a com-
parative basis showing the proportion of commercial sizes,
such as stove (1x3 in.), stoker (ix1 in.), and slack (0x% in.)
that would be produced by crushing under the circumstances
described previously. E :

Considering the plus 8 in. lump it is of 1mpoftance to
note that irrespective of the seam or mine from which the

quantities of the commercial sizes produced on crushing does
not vary to any great extent. This is shown below for the
average for each seam. '

Commercial Sizes from Crushing
Plus 8 in. Lumps - %

~ Stove Stoker Slack
No. 1 Seam 62.3 13.7 167
"No. 2 Seam 61.4 15.7 19.4
No. 5 Seam 53.1 - 16.9 18.3
No. 7 Seam 63.1 16.0 16.9

EXamination of the data in Table E also shows that crush-
ing the 4 to 8 in. lump yields practically the same results

cerned, although there is somewhat more stove size produced-
and a proportionately lower amount of stoker and slack as
shown below for the average.

Commercial Sizes from Crushing
4-8 in Lumps - %

Stove Stoker "Slack
No. 1 Seam 66.5 12.9 . 12.6
No. 2 Seam 66.7 4.7 - 15.7
No. 5 Seam 60.3 16.9 14.2
No. 7 Seam 65.9 15.1 14.3

Chemical Properties

Proximate Analyses

The proximate analyses of the various screened sizes and
mixtures (composites) of the screen sizes for the Drumheller
coals are shown in Table V under the respective mine designations.
As the values obtained for the run-of-mine composites may be
considered as representative, these analyses for the various
mines are shown below in Table F for comparative purposes.

It should be noted that the molisture values indicated on the
"as received" basils, refers to the basis as received at these
laboratories some time after sampling. Table G shows the
moisture of the coals "as mined" and was obtained from fresh
samples shipped in sealed containers to the laboratory.




TABLE F

COMPARISON OF PROXIMATE ANALYSES OF MINE RUN

Proximate Analyses
: Moisture Dry Basis
District and Mine Seam As Volatile ' Fixed Ash
Received Matter Carbon
% %
Drumheller District
Newcastle No.1l 14.5 36.1 51.8 12.1
Red Deer Valley No.1l 15.6 35.9 55.5 8.6
Midland No.1l 14.9 35.0 52 .4 12.6
Commander- No.1l 13.8 37.0 535.4 9.6
Hy-Grade No.1l 15.4 36.5 54.1 9.4
Brilliant No.1 14.9 37.2 51.2 11.6
Minute No.7T 15.3 33.9 50.3% 15.8
Rosedale District
Star No.1l 15.5 36.0 5%3.9 10.1
Rosedale No.5 16.4 34.6 52.1 13.3
Arcadia No.2 4.4 36.0 55.4 8.6
East Coulee
District
Murray No.2 18.0 36.7 54,2 9.1
Western Crown No.2 15.6 36.1 52.8 11.1
__Atlas No.2 15.6 _36.6 53.5 9.9
TABLE G
COMPARISON OF "AS MINED" MOISTURE OF MINE RUN
District and Mine Seam Molisture - %
' As Mined As Receilved
Drumheller District
Newcastle No.l 17.9 14.5
Red Deer Valley No.l 17.6 15.6
Midland No.l 17.7 14.9
Commander No.l 17.7 13.8
Hy-Grade No.1l 17.4 15.4
Brilliant No.1l 18.4 14.9
Minute No.7 20.4 15.3
Rosedale District
Star No.1l 19.1 15.5
Rosedale No.5 20.2 16.4
Arcadila No.2 19.9 14,4
East Coulee District
Murray No.2 19.7 18.0
Western Crown No.? 19.1 15.6
Atlas No.2 20.3 15.6

The data in Table F indicates,
of-mine coal is concerned there appears to be very little
difference in the proximate analysis between the seams and
the mines 1n the three districts.

that in so far as the run-

However the moisture on
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the ' as mined' basis increases the higher the seam lies in
the formation, as indicated below by the averages for the
seams: - ' : EUORRT.

Moisture % - As mined

No. 1 Seam - 18.0
No. 2 Seam 19.7
No. 5 Seam 20.2
No. 7 Seam ' 20.4

It is of interest to note also that the Drumheller coals
appear to lose from 3.0% to 5.0% moisture from the 'as mined!
basis over a period of several months when stored under cover
‘without any apparent change in the appearance or physical
quality of the codl. This would indicate that these coals
could be stored under cover without any serious loss in "form
value" as a result of size degradation.

An examination of the volatile matter calculated to the
dry ash-free basis, as shown in Table H, 1indicates that there
1s very little difference organically between the various
seams.. .

- TABLE H

COMPARISON OF VOLATILE MATTER
ON DRY ASH-FREE BASIS

District and Mine Seam Plus 13 in. =~ Oxls in.
Drumheller District
Newcastle No.1l 40.5 40.3
Red Deer Valley No.l 4o.0 39.8
Midland - No.l 39.6 4o.1
Commander No.1l 4o.7 39.5
_ Hy-Grade No.1l " 40.6 40.6
Brilliant No.1l 42.2 41.3
Minute A No.7 41.2 ho.7
Rosedale District '
Star No.1l 41.2 41.8
Rosedale No.5 39.9 39.2
Arcadia No.2 39.9 41.2
East Coulee District
Murray ) No.2 4% .3 41.9
Western Crown No.2 40.6 42.5
Atlas No.?2 41.4 - 40.6

Generally speaking the ash contents of the various coals
appear to increase to some extent with a decrease in size.
This is evident from Table J below where the ash contents on
the dry basis of the plus 14 in. lumps, 2x12 In., so-called
pea-nut size, and the 0x} in. slack are compared. It is of
interest to note also that with few exceptions there is. a
fairly uniform difference in the ash contents of the various
sizes from the different mines and seams.




TABLE J

COMPARISON OF ASH FOR MIXED SIZES

. ' Pl%? 15 )1n. (éxIé igj ( In)
) and' ’ Lump Pea-nut Slack
Districtiand Mine Seam Ash(Dry gaéiﬁ) p
Drumheller District
Newcastle No.l 11.3 11.7 18.7
Red Deer Valley No.l 8.2 11.7 14,9
' Midland No.1l 10.0 14.0 17.4
Commander No.1l 9.2 13.1 12.7
Hy-Grade B No.l 8.4 9.3 14.1
Brilliant _ No.1l 10.9 12.3 15.0
Minute No.T7 15.8 14,0 17.7
Rosedale District
Star No.l 8.8 10.1 12.7
Rosedale . °  No.5 = 12.9 11.4 19,0%
Arcadia No.?2 7.3 9.8 11.3
East Coulee
District '
Murray No.2 8.8 11.0 11.5
Western Crown ~No.? 10.1 11.9 14,1
Atlas No.? 9.7 10.6 12,1
*Culcoculated.

Calorific Value

The calorific values for the various composites of soereen=
ed sizes are shown in Table V under the separate desipgnated
mines. The average calorifio values for the run-of=mine samples
on the "as received", "dry" and "dry-ash free" bases are shewn
below in Table K.

TABLE K
~ COMPARISON OF CALORIFTO VALUES OF MINE RUN BAMPLES
Ugloritie value ‘ Ash
Distriot, Mine & Seam (B,7.U./1b Meis=

{ Yy, ABA= ture Bas 8
Received _Basls Free Basis 2

Drumheiier Distries

N@n’@&ﬂtl@(ﬁ@ l) 9, 956 11, 6‘45 13; 2&8 14:5 1@: 1
Red Deer Valley '
10,255 12,150 1 ,@gz 12.6 8,
Midland?No 1) Z?% 11,435 13,0 1 .g ig,
Oommander(No.1) 16, 11,840 1%,097 13, 9,
ﬁY*G?éd@( 0,1 10, gz 1@;2 5 i3, ; 1 :‘* ?sg
Brilliant (No. ) 8 11, 615 13, 3 i |9 i1,
Minute(No.7) 9.165 10,820 12,850 15,3 15.8
Rosedale Distriot
Star(No. l 10,020 11,870 13, 204 12.? 10.1
Rosedals(No.5) 9 342 11, ES 12,889 16, 13.%
Arcadia(No.2 10,152 11,860 12,976 14.4 '
East Oculee District
Murray(No.2) 9,664 11,785 12,965 18.0 9.1
Western Orown(No.e) 9,%65 '11,270 13,015 15,6 1l.1
Atlas(No,2) 9, 80 12,891 15,6 9.9
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The calorific values of three size mixtures namely, mine
run, plus. 12 in. Lump and Ox2 in. slack on the.dry, ash-
free basis are presented in Table L.

~

TABLE L
COMPARISON OF CALORIFIC VALUES ON DRY, ASH-FREE BASIS

Calorific Value - B.T.U./1Db.

. (Dry, ash-free basis)
District, Mine & Seam Mine Plus 1% ~ Ox1z Average
Run in. in.
Drumheller District
Newcastle(No.1l) 13, 248 13,326 12, 984 13, 186
- Red Deer Valley .

(No.1) 13,293 13,279 13, 066 13, 213
Midland(No.1l) 13, 084 13,106 12,972 13, 054
Commander(No.1l) 13, 097 13,073 12, 975 13, 048
Hy-Grade (No.1l) - 13, 317 13,221 12,992 13, 177
Brilliant(No.1) 13, 139 13,098 13,015 13, 084
Minute(No.T) 12, 850 12,993 12,912 12, 918

Rosedale District :
Star(No.1) © 13,204 13,185 12, 994 13, 128
Rosedale(No.5) 12, 889 12,836 12, 858 12, 861
.-~ Aprcadia(No.2) 12, 976 13,053 12, 966 12, 998

East- Coulee District : :
- Murray(No.2) 12, 965 12,884 12,901 12, 917
Western Crown(No 2) 13, 015 12,981 12, 926 12, 974
Atlas(No.2)" 12, 891 12,724 12,791 12, 802

Although on the "as received" basis there is a variation
of over 1, 000 B.T.U. between the maximum and minimum values,
these large variations are due mainly to the differénce’in
the moisture and ash contents of the coals, the results for
the mine-run samples on the dry ash-free basis showing only
a maximum variation of 44z B.T.U, v

It is of. interest to note referring to Table K, that in
practically all cases the Ox} in. slack on the dry, ash-free
basis showed: somewhat lower calorific values than the sizes
retained on a3 in. screen. On the average the Plus 3 in.
sizes showed a calorific value of 13, 066 B.T.U./1b. whereas
the 0xi in. fines exhibited a value of 13, 950 B.T.U./1lb.

There also appears to be a difference in calorific value
from seam to seam, the value decreasing, although not regu-
larly, from the bottom to the top seams in the formation,
as indicated by the average calorific values on the dry-ash-
free basis below.




Calorific Value - B.T.U./1b.
Dry-Ash-Free Basis

Seam No.

13,127

* Seam. No. 12, 923
Seam No. 12,861
12,918

-Seam No.

NN

"It should be noted that in so far as proximate analyses
-and calorific values are'concerned, the coal from the No. 5
seam appears to be out. of place. As this sample was taken
from a new development and thus not far from thé outcrop it
is quite possible that it was somewhat oxidized. This would
account for the low volatile matter and calorific value on
the dry-ash-free basis.

For comparative purposes Table M, below, glves the
proximate analyses and calorific values of the mine run
samples of all the coals on the "as mined"basis. On this
basis most of the coals show less than 30% volatile matter,
and less than 10, 000 B.T. U /1b.

Ultimate Analyses

The ultimate analyses, that 1s, the carbon, hydrogen,
sulphur, nitrogen and oxygen contents of the coals from the
various mines are shown in Table VI under the respective mine
- designations. For comparative purposes the values obtalned
for the mine run samples on the dry basls are shown in Table
N, and on the dry-ash- free basis in Table O.

TABLE M

COMPARISON OF ANALYSES OF MINE RUN SAMPLES
ON THE "AS MINED"” SIS

Moié- Ash Volatile Fixed: Calorific

District, Mine & Seam ture Matter Carbon Value
‘ % % % % ' B.T.U./1b.
Drumheller: District '
Newcastle(No.1) 17.9 9.9 29.6 42.6, 9, 561
Red Deer Valley : '
(No.1) 17.6 7.1 29.6 45,7 10, 011
Midland (No.1l) 17.7 10.4 28.8 43,1 9, 411
Commander(No.1) 17.7 7.9 30.5 43.9 g9, T44
Hy-Grade (No.1) 7.4 7.8 30.2 44 .6 9, 966
Brilliant(No.1l) 18.4 9.5 30.4 41.,7: 9, 478
Minute (No.7) 20.4 12.6 27.0  %40.0 8,613
Rosedale District ' '
Star(No.1) 19.1 8.2 29.1 43.6 g9, 603
Rosedale (No.5) 20.2 10.6 27.6 41.6 8, 918
Arcadia(No.2) 19.9 6.9 28.8 by 4 9, 500
East Coulee District ‘ :
Murray(No.2) 19.7 7.3 29.5 43,5 9, 463
Western Crown(No.2) 19.1 9.0 29.2 42,7 9, 360
Atlas(No.2) 20.3 7.9 29.2 42.6 9, 257
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There does not appear to be & very great difference in
the ultimate analyses of any of the coals, there ‘being .very

little variation from mine to mine, or from one seam to another.

. The table below shows a comparison of the average data on the
dry-ash-free basis for the four seams, and is not.sufficiently

indicative of any definite trend.

Carbon  Hydrogen  Sulphur Nitr;gen<, Oxy%en
Seam No. 1 T6. 5.2 0.6 1.5 16. %
‘Seam No. 2 75.4 4.9 0.9 - 1.6 17.2
Seam No. 5 ~ 76.2 - 5.0 0.6 1.7 16.5
Seam No. 7 . 75.3 - 5.2 0.6 1.3 17.6
TABLE N

COMPARISON OF ULTIMATE ANALYSES =~

R Ultimate Analyses (Dry Basis)

: l Car- "Hydro- Sul- Nitro- Oxy- Ash
District, Mine & Seam bon gen phur g%n : g;n %,
Drumheller District . - -

Newcastle (No.l) ., 67.2 4.5 0.6 1.4 14.2 12.1
‘Red Deer Valley ) ‘

- (No.1) 68.4 4.8 0.5 1.4 16.3 8.6
Midland(No.1l) 66.4 4.4 0.5 1.3 14.8 12.6
Commander (No.1). 69.3 4.7 0.4 1.3 4.7 9.6
'Hy-Grade (No.1) - 70.2 4.8 0.6 1.4 13.6 9.4
Brilliant (No.1) 67.4 4.6 0.4 1.3 14.7 11.6
“Minute(No.7) - 63.4 4.4 0.5 1.1 14.8 15.8

Rosedale District . '
Star(No.1) 68.5 4.8 0.7 1.4 14.5 10.1
Rosedale (No.5) 66.1 4.3 0.5 1.5 14.3 13.3
. Arcadia(No.?2) 68.9 4.4 0.7 1.6 15.8 8.6
East Coulee District
Murray(No.2) - - 68.5 4.4 0.7 1.3  16.0 9.1
Western CrOWn(No 2) 67.2 4.6 1.0 1.3 14.8 11.1
Atlas(No 2)_;» - - 67.7 4.5 0.6 1.5 15.8 9.9




TABLE O

COMPARISON OF ULTIMATE ANALYSES (Dry-Ash-Free)

District, Mine & Seam

Ultimate Analyses:
(Dry-Ash-Free Basis) .

Caigon Hydrogen Sulphur Nitrogen Oxy%en

Drumheller District

Newcastle(No.1) 76.5 5.1 0.7 1.6 '16.1

Red Deer Valley : ' v
(No.1) 74.8 5.3 . 0.5 1.5 17.9
Midland(No.1) 76.0 5.0 0.6 1.5 16.9
Commander(No.1) 76.7 5.2 0.4 1.4 16.3
Hy-Grade (No.1) T77.5 5.3 0.7 1.5 15.0
Brilliant(No.1l 76.2 5.2 0.5 1.5 16.6
Minute (No.7) 75.3 5.2 0.6 1.3 17.6

Rosedale District _ '
star(No.1) 76.2 5.3 0.8 1.6 16.1
Rosedale(No §) 76.2 5.0 . 0.6 1.7 16.5
Arcadia(No.2 75.4 4.8 0.8 1.8 17.2
East Coulee District :
Murray(No.2) 75.4 4.8 0.8 1.4 17.6
Western Crown(No.2) 75.6 5.2 1.1 1.5 16.6
Atlas(No.2) 75.1 5.0 0.7 1.7 17.5
TABLE F
~ COMPARISON OF ASH FUSIBILITIES °
: {Mine Run_Samples)
. Ash Fusibllity

Initial Soft-. Melt- Soft- Flow

Deform- ening

Flvid 1ng ening Inter-

District, Mine & Seam ation Temp. Temp. Range Inter- val
. val
| - °F. °F. °F. °F. °F. °F.
Drumheller District
Newcastle(No.l) 2200 2310 2480 280 110 - 170
Red Deer Valley
(No.1) 2100 2220 2340 240 120 120
Midland(No.1) 2020 2280 2450 430 260 170
Commander(No.1) 2070 2150 2220 150 80 70
Hy-Grade (No.1) 1900 2220 2350 450 320 130
Brilliant (No.1l) 2200 2300 2400 200 100 100
Minute (No.T) 2230 2420 2520 290 190 100
Rosedale District
Star(No.1) 2160 2260 2340 180 100 - 80
Rosedale (No.5) 2300 2400 2450 150 100 50
Arcadia(No.2) 1950 2030 2140 190 80 110
East Coulee District . : . '
Murray(No.2) 1910 2020 2220 310 110 . 200
Western Crown(No.2) 1980 2100 . 2170 190 120 70
Atlas(No.2) 1940 1990 2140 200 50 150
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Fusibility of Ash

The fusibility of ash, which includes the temperature of
initial deformation, the softening temperature and fluld
temperature, as determined by the gas-furnace method in a
reducing atmosphere, are shown in Table V under the respective
mine designations. The temperature intervals between the
above empirical points are also shown in Table V. For com-
parative purposes, -the results obtained on the run-of-mine
sample of each coal are shown in Table P.

The softening temperatures of the various coals are in the
range of the 1low melting point ashes; and although there
is very little variation between the sizes of the same coal,
there is a definite variation from coal to coal the soften-
ing temperatures ranging from 1990°F. to 2420°F. This
"variation is more or less according to the seam, as shown
below: -

P

: Ash Softening Temp. - °F. Ash
L - Mine Run %(dr%)
No. 1 Seam . 2250 _ + 10,
No. 2 Seam . 2035 ’ 9.7
No. 5 Seam - 2400 13.3
No. 7 Seam - 2420 - 15.8

There 1s no regular increase or decrease in ash fusibllity
with the position of the seam in the geological formation,
but there does appear to be some relationship between the
quantity of ash and the fusibility, the lower the ash content
the lower the fusibility. This would appear to indlcate
- that the extraneous ash maybe assoclated with some of the coals of
a refractory nature and high in ash fusibility. This 1s in-
"dicated by the table below which gives the ash softening temp-
eratures of the inherent and extraneous ashes for the various
coals. (The 1nherent ash is the ash of the coal :floating at
a low gravity in the vicinity of 1.30, and the extraneous ash
is that ash in the material sinking at a gravity of 1.50 or 1.60).
The inherent ashes in all cases show a low ash softening temp-
erature, whereas the extraneous ashes for No. 1 Seam and No. 7
Seam are high and that No. 2 Seam low to medium. Thus the
ash fusibility 1s apparently determlined by the quantity and
"quality of extraneous ash present 1n the coal. )

Ash Softening Tehp. - °F.

- Mine & Seam Inherent Ash Extraneous Ash
“Newcastle(No. 1) 2050 2560
- Red Deer Valley(No.1l) 2040 ' 2270
Midland(No.1l) 2000 - 2630
Commander(No.1) L 2080 2470
Hy-Grade (No.1) 2020 2560
~ Brilllant(No.1l) A 2130 2500
* Minute(No.7) 2080 E 2630
Star(No.1) . 2150 2880
Arcadia(No.2) 1950 _ 2310
Murray(No.2) < - 2100 ' 2140
Western Crown(No 2) : 2070 2200

Atlas(No 2) 2040 ‘ © 2280
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Chemical Analyses of the Ash

Table VII for each of the'Drumheller<coals_shows’the
chemical analyses of the ashes of the mine-run sample. For

comparative purposes the analyses of all the ashes are pre-
sented below in Table Q. : 7 .

Generally speaking the ashes have a fairly high refrac-
tory content judged by the quantity of silica and alumina and
a low 1ron oxlide content. The relatively low to medium ash
fusibility temperature 1s accounted for by the relatively
high lime and alkall content. This type of ash should result
in rather a porous friable clinker. '

TABLE Q

COMPARISON OF ASH ANALYSES
(Mine Run Samples) -

Ash Analyses Soft.
. o Si0 A1203 Fego3 Ca0 MgO Nas0 Temp.
District, Mine & Seam  ° + K20 of Ash
5 % g _ % % _% °F.
Drumheller District
Newcastle(No.I) 54,8 23.2 4.8 7.02.2 4,6 2310
Red Deer Valley '
(No.1) 51.2 20.7 4.7 8.7 2.4 5.0 2220
'Midlsnd(No.1l) 48,4 20.1 9.6 8.8 2.0 2.9 2280
Commander(No.1) 42,9 21.2 15.0 8.3 2.3 5,1 2150
Hy- Grade(No 1) 48.0 21:;0 6.5 10.6 2.0 5.7 2220
Brilliant (No.l) 52.5 22.8 4.9 8.5 2:1 4.7 2300
Minute (No.T7) 55.5 22.8 3.6 6.1 0.5 4.7 2L20
Rosedale District
Star(No.1) 45,4 21.4 6.5 9.0 1.7 5.0 2260
Rosedale(No. 5) 48.3 26.0 1.9 7.8 1.1 7.7 2400
Arcadia(No.2) 4y7.6 16.8 5.0 10.3 1.8 6.3 2030
East Coulee District '
Murray(No.2) 33,8 23,4 10.2 11.3 1.9 7.0 2020
. Western Crown(No.2) 4¥7.2 17.0 10.1 7.4 1.4 5.7 2100
Atlas(Nn.2) 26,7 13.1 25 7 10.0 2.1 5.6 1990

The difference in the ash characteristics of the various
coal seams studied 1s shown below: -

Ash Analyses Sof't.Temp.

_ % FepU3 - Ca g a2 UFK? ,ogpAsh
. o : Y
No. 1 Seam #Q%U §T?§_ —7?K_ 8?7— §%T 477 2245
No. 2 Seam 38.8 17.6 12.8 9.8 1.8 6.1 2035
No. 5 Seam #48.3 26.0 1.9 7.8 1.1 7.7 2400
No. 7 Seam 55.5 22.8 3.6 6.1 0.5 4.7 2420
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T The above data indicates rather clearly the relationship
£ -of the ash constitution to the ash fusibility. No. 2 seam
.. ash with the lowest fusibility contains the lowest quantity
i~ - of refractory and the largest amount of iron oxide and lime.
» Even small differences in ash fusibility within the group of
- coals in the No. 2 seam may be accounted for by the ratio of
b refractories to fluxing materials. It may be assumed, as a
‘ -result of experiments conducted on a series of coals relating
! clinker formation to ash constitution, that the No. 2 seam
f - coals with the higher iron oxide content would yield a some-
what tougher, and less porous ciinker than the coals of the
other seams studied.

Classification by Rank

The ranks of the coals in the Drumheller area as. judged
by the S.V.I. (Specific Volatile Index) system of classifi-
~cation and by the A.S.T.M. method are shown in Table V under
the respective mine designations. The S.V.I. classification
1s usually considered specially suitable for use in classify-

P ing coals for the by-product coking industry, but has been

g found to be very adaptable for general classification, espec-
© . 1ially for certain borderline coals. The A.S.T.M. method,

! .. based on the fixed carbon and calorific value of the pure
.. coal, has been internationally adopted for the scientific

? classification of North American coals. Table R gives a-
comparison of the rank of all the coals by both systems of
classification.

»According to,. the S.V.I. method of classification all the
coals dare so-called Black Lignites, whereas according to the
A.S.T.M. classification all the coals are Subbituminous B,
vith some bordering on the Subbituminous A class.

The specific volatile index allows for some differen-
tiation in rank to be made within the same class or group.
‘The table below shows the average of the rank of coals for
each seam by this index.

Specific Volatile Index

" No. 1 Seam 116
No. 2 Seanm - <107
No. 5 Seam “109
No. 7 Seam 108

PFrom the above it appears that the No. 1 Seam is slightly
higher in rank than the other seams. Insufficient samples
of No. 5 and No. 7 were avaifable to get an average but the
indications are that Nos. 2,5, and 7 seams have the same rank.
This 1is borne out by the other characteristics of the coal
vhich indicate differences in rank such as the "as mined"
molsture and calorific values.
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.COMPARISON OF THE RANK OF THE COALS

R ‘ S, V I. K.S.T.M.
District, Mine.& Seam Classification Classification
: S.V.I. Group ,
Drumheller District o
Newcastle (No.1) . 118 Black Lignite Subbituminous B to A
Red Deer Valley
(No.1) 117 Black Lignite Subbituminous B
Midland(No.1l) " - 113 Black Lignite Subbituminous B
Commander(No.1l 113 Black Lignite Subbituminous B
Hy-Grade(No. l} 118 - Black Lignite Subbituminous B
Brilliant(No.1l 116. Black Lignite Subbituminous B
Minute (No.7) 108 Black Lignite Subbituminous B
Rosedale District Co-
Star(No.1l) - ‘ 115 Black Lignite Subbituminous B
‘Rosedale(No.5) - 109" Black Lignite Subbituminous B
Arcadia(No.2)" 110 Black Lignite Subbituminous B
East Coulee District '
Murray(No.2) . 110 . Black Lignite Subbituminous B
Western Crown(No 2) 104 Black Lignite Subbituminous B
Atlas(No.2) 106 Black Lignite -Subbituminous B

Washing Characteristics

Laboratory washing tests on the coals from the various
mines in the Drumheller coalfield were conducted in the
standard manner on the 1% inch slack, 13 to 4 inch 1umps and
on the plus 4 inch lump crushed in a crusher set at l2 inches.
The results obtained are shown in a series of tables ‘and
curves for each coal in Chapter III.

Float-and-Sink Data for 11 inch Slack

The data obtained by ths fioat and-sink tests with
respect to ash and sulphur for the 12 inch slack sizes are
given in Tables IX and X .under ths respective mine desig-
nations. The inherent ash and sulphur contents, as indicated
by the analyses of the fractions floating at the lowest
specific gravity are shown in the Table S.

The inherent ash contents of the coals are fairly high
and more or less uniform, and the yield of relatively pure
coal is comparatively high but not very uniform. In compari-
son to many bituminous coals tested the separation for the
preparation of the lowest ash coal takes place. at a somewhat
higher gravity. . The inherent sulphur content of all the coals
was very low and approached the total sulphur content of the
raw coal. This is due to the fact that these coals contain
practically no inorganic sulphur.

Float-and-Sink Data for 1% to 4 in. and Plus 4 in.(crushed)
Lumps -

The data obtained by the.float-andfsink tests for these
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two sizes of coal are glven 1n Tables XI and XII respectively .
under the respective mine designations. The inherent ash .
contents and recovery as indicated by the fractions floating
at the lowest specific gravity are shown in Table T.

TABLE S

. COMPARISON OF THE INHERENT ASH AND SULPHUR
(0 - 1% In.Slack)

: ‘ S Inherent Ash Coal recovery at Ash in
District, Mine & Seam _and Sulphur Lowest Specific Unwashed

Ash Sulphur Gravity* Coal
: % % Percent of total %
Drumheller District _ . . »
. Newcastle(No.l) 5.0 0.6 35.2 (1.33) 13.2
Red Deer Valley. .

(No.1) 4.4 0.5 52.1 (1.33 13.5
Midland(No.1l) 4.1 0.5 4.3 (1.33 12.4
Commander(No.1l) 4.9 0.5 50.5 (1.35 29.9
Hy-Grade(No.1) 4.5 0.6 43,6 (1.33 10.0
Brilliant(No.1l) 5.2 0.5 C27.2 (1.32 11.3
Minute (No.7) 3.8 0.6 48.0 (1.33 12.9

Rosedale District
Star(No. 1 5.0 0.9 55.4 (1.33 8.9
Rosedale (No.5) 3.5 0.5 5.6 (1.32 12.0(1)
Arcadia(No. 2? 5.0 0.7 65.9 (1.34 9.4
East Coulee District . :
Murray(No.2) 5.6 0.9 29.8 (1.33 10.0
Western Crown(No.2) 4.8 0.8 Wy .3 (1,33 11.8
Atlas(No.2) 5.5 0.6 36.0 (1.33 10.2
*Specific gravity of separation 1n brackets. Lo
(1) These data are on the 1/8 - 1% in. size.

As in the case of the 1% in. slack the lowest gravity
of separation is rather high, varying from 1.32 to 1.35, and
the irherent ash content is also high, though more or less
uniform for all the coals tested. The quantity of relatively
pure coal recovered varies from low to high depending upon
the relative cleanliness of the raw coal.

Washing at & Selected Gravity

: Simple wet washlng, effected at a gravity as 1ndicated
by a value of 10% on the * .10 specific gravity distribution

curves was conducted on all the 1% inch slacks. The results

of washlng the ‘slacks are presented in Table XIII for each

. of the coals. Table U, below, shows on a comparative basis

the ash contents of the 1% in. slacks beofre and after wash-

ing and also glves the recovery and gravity of separation.

Simple ‘wet washing in practically all cases.was effected
at a gravity of 1.50 with the preparation of a clean coal




TABLE T

COMPARISON OF INHERENT ASH OF LUMP SIZES

District, Mine & Sean

12

— T in., Lump  Plus ¥ in. Lump

Recovery at  Ash
Lowest Gravity

Recovery at Ash
Lowest Gravity

Drumheller District

Newcastle(No.1l) 47.8 5.1 25.4 5.4
Red Deer Valley
(No.1) 52.1 5.0 55.5 4.8
Midland(No.1l) 40.7 4.8 29.0 4.4
Commander (No.1) 19.7 5.0 34.3 5.4
Hy-Grade(No.1) 69.7 5.2 63.2 5.9
Brilliant(No.1) 33.1 5.2 23.2 6.9
Minute (No.T) 59.3 3.7 26.8 3.8
Rosedale District
Star(No.1) 61.1 4.8 49.3 5.7
Rosedale(No.5) 13.0 3.6 11.9 3.9
Arcadia(No.2) 77.2 5.5 61.9 5.5
East Coulee District
Murray(No.2) 42.1 5.6 25.2 5.7
Western Crown(No.2) 50.1 5.9 57.9 5.5
Atlas (No.2) 45,2 5.2 31.6 5.8
TABLE U
COMPARISON OF -WASHED COAL
{0 - 12 In. Slack)
- Ash Content-% Clean Coal Gravity
District, Mine & Seam. Raw Clean Reclaimed of
, Coal Coal Separation
Drumheller District
Newcastle(No.1l) 13.2 9.9 90.0 1.50
Red Deer Valley
(No.1) 12.6 7.3 91.8 1.50
Midland(No.1) 13.6 7.5 88.5 1.50
Commander (No.1) 12.1 8.2 92.2 1.50
Hy-Grade (No.1) 11.6 8.2 93.8 1.50
Brilliant(No.1l) 14.6 10.5 91.5 1.50
Minute (No.7) 14.0 8.7 90.7 1.55
Rosedale District ‘
Star(No.1) 11.5 7.7 94.8 1.45
Rosedale(No.5) 12.6 9.0 93.0 1.60(1)
Arcadia(No.2) 10.5 6.5 92.5 1.45
East Coulee District
Murray(No.2) 10.9 8.1 ol.h 1.50
Western Crown(No.2) 13.2 9.2 93.2 1.55
Atlas(No.2) 10.8 7.8 93.4 1.50
(1) Data for this coal on 1/8 - 15 in. size.
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varying between 6.5% and 10.5% in ash, with an average of
8.3% for all the coals from coal containing on the average
12.5% ash as mined. The quantity of clean coal reclaimed
varied between 88.5% and 94.8% of the .raw coal and on the
average approximately 92.3% of the raw coal. The refuse
varied in ash content from 55.8% to 76.0% with an average
of 63.9% for all the coals. :

, Simple wet washing of either the 13 - 4 in. lumps or the
plus 4 in. crushed lumps at a gravity of 1.60 effected very
little improvement in the coal because of the high inherent
ash and comparatively low total ash of the raw coal. This 1is

" shown in Table W, where in all cases there was very little or

no material sinking in 1.60.

TABLE W

COﬁPARISONVOF WASHED COAL OF LUMP SIZES

-1z - 4 in. Lump +! in,Lump-Crushed

District, Mine & Seam Clean Clean
: Coal Ash - % Coal Ash - %
' Z Clean Raw % - Clean _Raw
Drumheller District
Newcastle(No.1) ~ 97.5 9.0 9.8 99.8 9.3 9.3
Red Deer Valley :

(No.1) . 96.8 6.9 9.1 99.5 6.6 6.8
Midland (No.1l) 97.1 8.1 10.0 99.7 8.9 9.0
Commender (No.1) 99.2 7.4 7.8 99.7 6.7 6.8
Hy-Grade (No.1) 99.8 7.7 7.8 99.2 7.6 7.8
Brilliant(No.1l) 98.5 9,2 9.6 98.9 9.7 10.1
Minute(No.T) 98.4 9.1 . 9.% 98.8 11.9 12.3

Rosedale District ' )
Star(No.1) 99.4 7.0 7.4 100.0 7.2 7.2
Rosedale (No.5) 97.8 7.1 8.3 99.1 8.9 9.4
Arcadia(No.2) 99.1 6.4 7.1 100.0 6.3 6.3
East Coulee District '
Murray(No.2) 100.0 7.3 7.3 100.0 7.0 7.0
Western Crown(No.2) 97.6 8.9 10.2 99.8 8.2 8.2
Atlas(No.2) 98.6 7.3 8.2 99,2 7.2 7.4

Generally speaking it may be concluded that the Drum-
heller coals do not lend themselves readily to cleaning be-
cause of the high inherent ash. Only in cases where large
quentities of free rock may be present would cleaning be
varranted. ' ‘

_ In the above discussion it should be noted that all deta
has been presented on the "as received" basis that is on the
coal with about 15.0% moisture. . :
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N . Swelling and Caking Properties

The coking properties of the coals from the Drumheller
area as indicated by their swelling and caking properties :
are shown in Table VIII under the respective mine designations.

The results of the Swelling Index Test and the Gray
Caking Index are shown on a comparative basis in Table Y.
TABLE Y

COMPARISON OF COKING PROPERTIES
(0 - 15 In. Slack)

Swelling Properties Caking Properties

District, Mine & Seam Swelling .= Remarks Gray Caking
.Indéex Index

Drumheller District _ o
‘Newcastle(No.1l) -140 Non-coking Non-caking
Red Deer Valley

(No.1) -175 Non-coking — Non-caking

Midland (No.1) -190 Non-coking Non-caking
Commander (No.1) -180 Non-coking Non-caking
Hy-Grade (No.1) -145 Non-coking Non-caking
Brilliant(No.1l) -175 Non-coking Non-caking
Minute (No.7) : -200 Non-coking Non-caking

Rosedale District .
Star(No.1) -175 Non-coking Non-caking
Rosedale(No.5) -125 Non-coking Non-caking
Arcadia(No.2? -165 Non-coking Non-caking

East Coulee District

© Murray(No.2) 110 Non-coking Non-caking
Western Crown(No.2) -165 Non-coking Non-caking
Atlas(No.2) 190 Non-coking Non-caking

According to both these tests all the coals are absolutely
non-caking, and according to the Swelling Index Test, -they
actually shrink appreciably in volume and retain their pul-
verized state on pyrolysis in the absence of oxygen.
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Appendix

DESCRIPTION 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. o

Tests For Physical Properties

S3ize Distribution By Screen Analysis

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 1G38. Screens from the following series
vere used:- \

l.vRound-hole screens:- Plate screens with 4,3,2, 14,1, 3/4,
1/2,1/4 and 1/8 inch diasmeter 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
sleves are respectively: 1680, 840, 297, 250 and 149
microns (A.S.T.M. Designation E-11)

It is becomirg 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 (1) 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’
S8ize'! constants have not been generally utilized. However, in or-
der to compare the screen analyses of the different physical and
chemical survey samples, the average size of the coal has been-
calculated according to the method used by Smith (2) (5)s
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:i'wh&re the percentage weight of each screen size is multiplied
. . by its respective average screen hole diameter in inches, the -

sum . total being the average (particle) size. of thelcoal

i ' parent apecificjgravity, or 'lump' density, equals
the” weight unit volume of the solid fuel as & lump, imluding
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
apparatus and procedure as developed by the Fuel Research Labo-
ratories, has been reported in R.I.C.S. No. 35(3), as yet unpu-

..~ 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. S T M. Designation D 291-29.

The bulk density is a characteristic of coal which.

‘has & bearing upon the filling of such spaces as bunkers,

freight cars, coke .oven chambers, etc., and upon the storage of

‘s 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 (4), it is evident that bulk den-
sity is not a "property of substance and is no exact characte-

i_ristic" but a resultant of various factors.: v -

" 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, o e o

’ 'Void' is the interspace volume between the coal par-

ticles. It is calculated as a percentage from: ,
L bulk density '

1 - ( 62 5 x apparent specific gravity X 100

E and.iS'highest for a bed consisting of particles of equal size.

It increases, however, inversely with the volume factor.

Thefrelations between particle size, moisture, bulk
density and 'void’ are of great significance, especlally-for
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carbonization, on accouht 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-0ll mixtures; the dust-proofing of cdal by oil
spraying; the pitch consumption in briquetting; and the deter-
mination of the most economical compromise between the viscosi-
ty of a coal-o0ll mixture and the velocity of the reaction in
the hydrogenatlionn of coal.

Size Stability (and Friability)

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

"Methods for determining the comparative handling pro-
perties oc coal were devised and tested at the Fuel Research
Laboratories in connection with .the programme of the 'Coal
Firability' Sub-Committee of the American Soclety for Testing
Materials (5). The Drop Shatter Test for Coal which is an
A.S8.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. Friadbility
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 combinatién of such properties as strength,
brittleness, hardness, etc. This factor was determined by the
Tentative Method of Test for Grindability 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 grindability of any coal’
in comparison with a standard coal chosend as 100 grindability.
The coal chosen as a standard is a low volatile run-of-mine
product from Jerome mine, Upper Kittanning bed, Somerset county,
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Pennsylvania. ~The method is based on Rittinger's law(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

1s determined by sieving, greater resistance to grinding being
1ndicated 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 !'grindebility! 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 to all grinding machines can be established.
According to Rosin(#? "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
slze of coal. According to an article "Factors in Economical
Grinding and Pulverizing" (8), when mills of any type are opera-
ted without air-drying of the coal "the effect of the surface
molsture 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
alr current so that the efficlency of the mill is lowered."

The effect varies with different types of mills, being greatest
with slow-spped 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
tcomposites! (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 expBlled when it is carboniged
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.5.T.M. Designation D 121-30, Standard
Definitions of ‘erms Relating to Coal and Coke, defines proxi-
mate analysis as the determination, by prescribed methods, of .
moisture, volatile matter, fixed carbon and ash. Ce

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.3.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 is 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-
sudes.  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 specifles
air instead of CO0», 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 1is, however, de-
pendent upon many factors such as storage, dralnage, 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. ' oo :

Ash--The ash was determined according to the standard
method described under A.S5.T.M. Designation D271-37.. One gram
of the finely pulverized coal is ignited inan 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, is reported as ash.

‘ Volatile Matter--The volatile matter of the coal was
determined accordimgto 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 ome 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
SO0 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. S 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 sulphur, nitrogen and ash in the
material as a whole, and the estimation of oxygen by difference.

- Total Sulphur--The total sulphur content of the coals,
was determined according to the Eschka method as described under
A.S.T.M. Designation D 271-37, with the exception that the sam-

_ gle vas ignited at 700 to 750°C. instead of at the specified

00°C. 125°C. with the Eschka mixture. The sulphates were then
leached out and determined gravimetrically by precipitation with
Ba30y, 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. %esignation D 271-37 was employed for determini-

ning the nitrogen in the coals.

Ongen--As there 1s no satisfactory direct method for
determining oxygen, it was estimated by subtracting the sum of
the percentage of hydrogen, carbon, nitrogen, sulphur and ash
from 100. This result is, of course, effected by any errors in-
curred in the other determinations. '

Calorific Value

*he gross calorific value of coal, according to A.S.
T.M. Designation D 407-35T, 1s "the heat produced by combustion
of unit quantity, at constant volume, in an exygen bomb calori-
meter under specified conditions". This value was determined
with the Emerson bomb according to the method described under

A.3.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 & heat value

i
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basis for steam raising has generally given satisfaction, and
as aptly stated by Grumeli(iO) "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, calcuiated 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. :

Fusibilitx_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 & spherical shape; and

3. The Fluid Temperature--the temperature at which the ash
becomes fluid and spreads out ovver the plaque in a flat layer.

The ranges in temperature between these‘points have
been defined as folliows: A

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

‘b)‘Fluid Interval--the range in temperature between the
softening and fluld tempersatures; and

¢) Melting range--the range in temperature between the
initial deformation and fluid temperatures.

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

Class 13 Refractory ashes, softening above 2600°F.;
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e Class 2: Ashes of medium fusibility; softenihg between
2200 and 2600°F., and '

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

R The relationship of ash fusibllity to clinker form-
ation has been studied for many years, and it 1s conceded that
the tendency to form clinker is not definitely relatéd 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 fuslibillity determtned
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 undefl-
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 alkalli compounds.
According to Thiessen et al (14), "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
wvhich they exist in the coal as minerals. In such analyses; the
following compounds are usually determined and reported: 3102,
A1203, Fe203, Ca0, Mg0, Nas0, K0, Ti0p, P205, and: 803
These analyses; which were conducted in the chemical laboratory
of the Division of Metallic Minerals of the Bureau of Mines,
were mede with certaln 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 Carnegle Steel Company,
Pittsburgh, Pennsylvania, and in "Methods for The Quantitative
Analysis 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 its origin, these being termed inorganic and organic.
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The ‘inorganic :sulphur appears 'in two forms known as ' 'sulphate-
sulphur and puritic sulphur.  The organic sulphur is composed

of resinic and humic sulphur which, for all practical purposes,
may be considered as total organic sulphur.  Powell's (15 me-
thods for determining quantitatively these sulphur .forms were. . -
employed, with. slight modifications, for these determinations. gr

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 BaCL2 .

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 being determined by precipitation with barium chloride,
the pyritic.sulphur being calculated by subtracting the per-
centage of sulphur from the total inorganic sulphur, -

: Organic sulphur wvas 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
vashing 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 modifications for this determination was that of
Heathcoat (16). 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" _

A great deal of information with respect to coal
vashing 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 its friable nature
it 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‘reduétion'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 (17) 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 production 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 1ts removal
from the charge is usually considered to be beneficlal.

The influence of fusain on spontaneous combustion of
stored coals 1s rather uncertain. Experiments by Stopes and
Wheeler (18) led them to consider it improbableg 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 ralse 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 Bx'Rank

A committee of the American Soclety for Testing Mate-

rials (A.3.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 coal 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)

o " This method classifies coals by rank according to -
their-fixed carbon and calorific values calculated to the ml-
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 Spe¢ifications For

Classification of Coals by Rank and bg Grade and Their Appli-

cation to Canadian Coals" N.R.C. No. 8l4--National Research

" Council of Canada.
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A.S.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.... Dry F.C., 98 per cent or more.
2. Anthracite......... Dry F.C., 98 to 92 per cent.
3. Semi-anthracite.... Dry F.C., 92 to 86 per cent,
non-agglomerating.

II. Bituminous class _

1. Low volatile....... Dry F.C., 86 to 78 per cent.
2. Medium volatile.... Dry F.C., 78 to 69 per cent.
3. High volatile A.... Dry F.C., less than 69 per cent
‘ and moist B.t.u. 14,000 or more.
4, High volatile B..,.. Moist B.t.u.,1l4, 000 to 13, 000,
5. High volatile C.... Moist B.t.u., 13,000 to 11, 000,

: - elther agglomerating or non-

weathering.

III. Subbituminous class -
1. Subbituminous A.... Moist B.t.u., 13, 000 to 11, 000,
' both weathering and non-
A agglomerating.
2. Subbituminous Bo s 00 M°1St Bo teuo, 11’ 000 to 9’ 5000
3. Subbituminous C.... Moist B.t.u., 9,500 to 8, 300.

IV. Lignitic class
1. Lignite...eceeveees Moist B.t.u., less than 8, 300
(consolidated)
. Brown co8l......... 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-
mulas - -

Determined B.t.u. - (14,500 x weight of fixed carbon)
Per cent of voldtile matter = S8.V.I.

For ordinary purposes, the index is calaoulated 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
Sub-bituminous... 125 - 160 : 35 = 50
Para-bituminous.. 160 € 175 28 - i5
Ortho-bituminous. 175 - 190 21 - 35
Meta-bituminous.. 190 - 210 21 - 28
Semi-bituminous.. 270 - 230 14 - 24
Semi-anthracite.. 230 - 255 9 - 16
Anthracites.ceese 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 is
possible to predict with a fAir degree of accuracy the charac-
teristics of the coal with respect to its behaviour in a by-
products coke oven and the approximate yield of by-product 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, & laboratory test
was developed at the Fuel Research Laboratories of the Canadian
Bureau of Mines and was published by the Mines Branch(20). 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 1is caluulated and, by the
ald of a coke classification chart, shown as Chart II, the coal
is located in a particular group. The various groups are arbi-
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, its value is indicated 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 parts as follows:- "With coal of a
highly-coking nature, the swelling characteristics often have a
great influence on the ability of a stoker to maintain its load
csseeseses.When the use of underfeed stokers is considered, the
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Chart 2. Classification for By-product Cokes according to

their physical properties, employing Volatile
Matter and "Swelling Index" at 600° C. of the coal.
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raté 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 obvieous, 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. . o . . .

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. '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 spplication to the production of
by-product coke, a knowledge of the caking index is of importance
vhen it 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 crucibles 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, 1is designated as the 'caking in-
dex'. The higher the caking index, the greater the caking pro-
perties.

L - . .
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 reliable
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 betwedn these
materials. . By the successive separation of a coal at various
gravities, washability curves ma§ be constructed vhich 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 & series of tables in Chapter
IV, were plotted according to the method outlined by Campbell(23)
of the American Rheolaveur Coroporation. 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 1is made.

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

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

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

According tc 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 proceeses is
summarized in the following table. .

¥ 10 Curve Depree of DIfficult Preparation
Per cent ,
0 7 8imple.sessesessceess Almost any process; high tonnage
7 = 10 Moderately difficult. Efficlent process; high tonnage
: : ' nage |
15 20 Very difficult....... Efficient process; low tonnage
20 - 25 Exceedingly difficult Very efficient process; low.
tonhage .
Above 25 Formidable.ssesseesss Limited to a few exceptionally
' efficient processes

For the study of an ordinary bituminous coal, 10 per
cent on the curve 1s used, and the specific gravity representing
this point is usually selected for the wasing of a:composite
sample, the clean coal and refuse fractions of wvhich are studied

i

1
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for their various properties. If a‘ﬁofizontal line is drawn
from this point on Curve 4 (specific gravity curve), -the points
at which it cuts the other lines represent the following:
Curvell%Zthé;éverqgg:éSh"per cent of the separated coal;
Curve 2, the ac%ual ash per cent of the heaviest piece of
material left in the coal, and likewise the lightest piece of
material in the refuse; and o o S
Curve 3;'thé averagé;ash'per'dentiof the refuse extracted.

ot
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