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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 a mannee: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 all 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 mine a preliminary report was prepared for 
limited distribution to the interested parties. The present 
report comprises the results of thé  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 aid in exploitation of our 
coal resources, and will result in their more efficient 
utilization to the benefit of both producer and consumer. 

R. E. Gilmore, 
Chief, Division of Fuels. 
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if Chapter I 

DESCRIPTION OF' - COALFIELD AND SEAMS(1) 

In the province of Alberta coal occurs in three geol- - 
ogical series of horizons, namely (a) the Kootenay, (b) the Belly 
River, and (c) the Edmonton. The first lies 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 arbitraily - subdivided by 
J.A. Allan, of the Alberta Research Councila), into 46 areas or 
coal districts w12.içh were subsequently increased in 1940 in a 
revised coal mapt 2 ) to 49 areas (See Figure I). Each area was 
named after some mining centre, town or geographical feature 
within its boundaries, and although the boundaries are more or 
less ailsitrary they were based,upon the geological and chemical 
characteristics of the coalst3). The Coal Sales Act, 1925 
(Statutes of Alberta, 1921, Chapter 21) assented to April 10, 
1925, legalizes the coal areas insofar as they are used in the 
sale of coal. 

The Drümheller area is 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 lower members of 
the formation outcrop on either side of the structure in the 
foothills  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 650 feet of beds are exposed in the badlands along the sides 
of the valley. 
'(1) "Geologs of Drumheller Coal Field, Alberta": John A. Allan, 

Report No. 4  - Scientific and Industrial Research Council of 
Alberta, 1224. 

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

• 
(3) "Geology of Alberta 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 net to dark 
crloured 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 it outcrops in the 
Ardley, Big Valley, Carbon and Drumheller coal areas, is 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 14,' 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. 

- 	The Drumheller coal area is situated in the vicinity of 
the town of Drumheller, Some 85 miles east-northeast of Calgary. 
It includes an area of twelve townships and is cut diagonally' 
from.northwest tosoutheast by the valley of the Red Deer River. 
As only the lower two-thirds of the Edmonton strata occur in this 
area, the highest coal seam observed here is the carbon or No. 11 
seam,:which occurs in the nor -ftwest 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.9, 

are exposed along the sides of the Red Deer valley between East 
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. 0: This seam outcrops close to the level of the Red 
Deer River befow -the entrance to the Star mine.: Here the seam is 
about 14 inches thick, but it thins towards the east, and is of 
no commercial importance. 

Seam No. 1: This seam, formerly known as the "Deep or Drum- 
•hell -s7WZ-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. In several of the mines there is 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 little heavier than 
the normal coal. The granular texture is due to the presence of 
innumerable conchordal fracture surfaces, and although not a11mitc- 

1 

1 
1 

1 
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tive on the market, analyses show that its heating value is com-
partible .  to the > tol4Mé.l'ébal. - All  of the mines 'are wpœking the 
upper, bench,.which varies from 5 feet to 6 feet 4 inches in thick-
nesà, whereaé at àome . of - the mines both benches  are mined,.the 
low bench varying froM 18'to 42 inches in thicknese. The coal is 
bright when,freshly mined, but becomes dull when exposed to the 
air, and disintegrates'to some'extent on weathering. 

- 	 • . 	, 
Seam No: 2: -  This 6oal àeam . occuring Some'35 to 50 feet above 

No. 1, varies frOm 22''to '40 inches in thickness with about a half' 
inch band 'of bbne néar 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'lh-that district as'the East Coulee seam. The 
coal; whén freph,=haà.a'dull lustre. 

Seam No. 	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.:  Next to No. 1 seam the No. 5 seam, formerly known 
as the-9777 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 about 4 feet 8 inches of relatively clean coal. Gener-
ally there is one band of bone varying from a mere parting to a 
maximum of 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 carbonaceous shale. 

Seam No. 7: This seam, formerly known as the "Vulcan" and 
"Da1-FT-P-8:m, varies in thickness from less than one foot to a max-
imum of 6 feet 8 inches, but in this case would include about a 
24 inch shale parting. Laterally, 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 coal seam varies in thickness from a fraction 
of an inch to a maximum of 4 feet of clean coal,.but is unimport-
ant commercially. 
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Scam No. 9:. Unimportant - with less than : one foot' of coal. 

Seam No.10: This seam is of no commercial value as it does 
not inUludê-  more  than a few inches of clean coal. 

Seam No.11: This seam, sometimes referred to as the "Carbon" 
seam because it has been mined near Carbon, west of the Drumheller 
area, Is 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  vas  about 
3 feet 7 inches thick. 

Coal mining in this area has been conducted in the five 
seams numbered 1, 2, 5, 7 and 11, but the most productive  opera-
t ions in recent years have been in seams No. 1 and No. 2. 
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Section of Edmonton Formation in Red Deer Valley( 4 ) 

	

Feet 	 _Description 
(Contact overlain disconformably by Paskapoo) 

	

60 	 Sandstone and shale 

	

20 	- No. 14 seam (Ardley) 

	

50 	 Rock 

	

3 	No. 13 seam 

	

170 	 Rock 

	

1 	' 	Volcanic tuff 

	

50 	 Rock 

	

5 	No. 12 seam (Thompson) 

	

90 	 Rock 

	

6 	-. No. 11 Seam (Carbon (Paton) 

	

155 	 Rock 

	

3 	 Corbicula zone 

	

20 	 Rock 

	

3 	 Ostrea zone 

	

85 	 Rock 
Ornithominus zone, 110 ft.above No.9 

	

2 	No. 10 seam (Marker seam) 

	

60 	 Rock 

	

1 	No. 9 seam 

	

15. 	 Rock 

	

2 	No. 8 seam 

	

100 ' 	Rock 

	

4 	No. 7 seam (Daly) 

	

25 	 Rock 

	

2 	No. 6 seam 
• 	70 	 Rock 

	

5 	No. 5 seam (Newcastle) 

	

15 	 Rock 

	

1 	No. 4 seam 

	

10 	• 	Rock 	. 

	

1 	No. 3 seam 

	

10 	 Rock 

	

3 	No. 2 seam 

	

30 	 Rock 
6 • 	No. 1 seam (Drumheller) 

	

40 	 Rock 

	

1 	No. 0 seam 

	

100 	 Rock 
(Bnarnaw shales at base) 

	

TPT 	7ota1 thickness of the Edmonton formation 
(4) Geology: Part V - .1oal Areas of Alberta:- J.A. Allan, Research 

Council of Alberta, Report No. 34, 1943 (Table 5) 
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Chapter II 
_ 	 - 
DESCRIPTION OF TEE MINES 

Coal mining in 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:- Township 29, range 20 -and 21, west of the 4th 
meridian, in the vicinity of the town of Drumheller. 

2. Rosedale:- Township 28, range 18 to 20, west of the 4th, 
. in the vidinity 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 Wayne. 

_ 
3. East Coulee:- Township .27, range 18, west of the 4th 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 Picture 
of'each of the seams being mined. Thus, although in 1946 there 
waF% r '- 11 of some 24 collieries in operation, the survey deals 
ùlyw1fhthirteen of them, as listed below. However,-these-
collieries accounted for almost 75% of the production of the 
whole area. 

List of Mines Invest1gated(5) 
Mine 	 Seam Sec. Tsp. Rg.  W.  

No. 

1 	3 	29 20 114 
1 	7 	29 20 lm 
1 	9 	29 20 Wil. 
1 9 	29 20 Wk  
1 11 	29 20 lelk 
1 10 	29 20 
7 14 	29 20 W21 

Operator 

Drumhellr District 
1. Newcastle Collieries Ltd. 
2. Red Deer Valley Coal Co.Ltd. 
3. Midland Coal Mining Co.Ltd. 
4. Regal Coal Co.Ltd. 
5. Hy-Grade Coal Mining Co.Ltd- 
6. Brilliant Coal Co. 
7. The Minute Coal Co. 
Rosedale District 

Newcastle 
Red Deer Valley 
Midland 
Commander 
Hy-Grade 
Brilliant 
Minute 

UT Rosedale Collieries Ltd. 	Star 	 1 28 
9. Rosedale Collieries Ltd. 	-Rosedale 	 5 28 
10. Arcadia Coal Mines-Ltd. 	Arcadia 	 2 	7 
East Coulee  District 
11. Murray Collieries Ltd. 	Murray 	 2 29 
12. Monarch Coal Mining Co.Ltd Western Crown 	2 20 
.13. Regal_q2a1 Co.Ltd. 	 Atlas 	 2 21 
-(31—"Coal Mines in Canada - Publication No.4-1, January 

Division of Economics, Mines & Geology Branch, Dept. 
Resources. ' 
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DRUMHELLER DISTRICT 

Newcastle Collieries Ltd. 

This company, with an output of over 11,000 tons of coal 
during 1944, and previously known as the Alberta Block Coal Co. 
Ltd., operates the Newcastle mine (Alberta mine No.620) at a point 
about one mile southwest of the town of Drumheller, in the No.1 
seam. During the period when the samples were collected in 1945 
the mine vas  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 lb. capacity 
cars and hauled by horse to the ievels, 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 tipple the coal was discharged by the end dump 
cage onto a li in. 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 +1-1 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 2.-It 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:- 

la  Plus  oll,  / or 2ki 	5.  1011-1:  lump  
.fr n. stove or egp 

c 0 - 2 or 2 -1 in. slack (Degradation from lumps) 

The 0 - li in. slack from the "mine screen" was coll-
ected in a bin, and in admixture with the 0 - 2 or 2i in. slack 
from the above screening, was elevated to a rotary screen equipped 
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from feed to discharge end with the following screens: (a) 5/8 in. 
or 3/4 in. sq. mesh (5/3 of length of screen), and (h) 1-3/8 in. 
sq. mesh (remaining  1/3  of screen). This screening resulted in the 
following sizeS:- 

(a) 1-3/8 in.sq. to 2  or 21.in.sq. Range'Nut 
(hand picked on short belt conveyor) 

. 
 

(ID) 5/8 or-3/4 to 1-3/8 in.sq. Nut PealStoker) • . (c) 0 to 5/8 or .3/4 in:sq. Slack' 

. In addition to.the above sizes, the plus 11 in: lump - 
coming . over the 11 : in.,"mine screen".'was sometfmes loaded direct 
as 1.'singled:screened lump". .Thus the various commercial*sizes 
produced at this-mine, and.trade named Newcastle andA.B.C., were  
as follows: 

1.-Doub1e screened lump 
2. Single screened lump 
3. Stove . or egg 
4. Range nut t. 
5. Nut pea (Stoker) 
6. Slack • 	 -  

-Plus 4 or 5 in. .rd. 
Plus lt in. bar. 
2 or 2 -à--  to 4 or 5 in.rd. 

. 173/8 in.sq. to 2 or 2i in.rd. 
5/8 or 3/4 in.sq. to 1-3/8 in.sq. 
0 to 5/8, 3/4 in.sq or 11 in:bar. 

Red Deer. Valley «Coal Co. Ltd. 	 . 

This company, which produced over 188,000 tons - of coal 
during 1944,, operates- the Red Deer Valley mine (Alberta mine No. 
402),near Naomine, Alta., just west of the town of Drumheller. 

The coal was-mined in the No. I seam, which lies about - 
800 feet below:the surface in this area, the mine being entèred 
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  vas  brought to the surface by means 
of a balanced-cage hoist in 3200 Ib. capacity cars. 

Bankhead 

During 1944 when the samples for this survey were coll-
ected, the coal was dumped by means of an end dump tiPpling 
arrangement onto a 11 bar screen (mine sereen). The oversize was 
weighed in a weigh pan and then-discharged onto a double-decked, . 
double acting marcus shaker screen, fitted on the upper deck with 
a 15-foot section of eliptio-holed.soreens, 3-3/4 , x 4i in., and Cn 
the lower deck with 2 in. rd. hole screens. This initial screen-
ing,resulted in the following products: 

• 
a Plus-4 or 5 in. (approXimate rd.. hole) lump 

• b 2 in.rd.. - 4.or 5 - 1n. egg or stove 
c  0-  2 in. slack (degradation from lump) 
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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-I 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: 

1 

la îl in.rin 7s  . 	ti  4or 5n. (approximately) - egg 

c 1/2 - 1* in.sq. - stoker 
d 0 - 1/2 in.sq. - slack 

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

(a) 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 4 in. coal was handpicked on a belt con-
veyor. 

The lump coal was loaded direct to cars by an Ottumwa 
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 1* 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 
2. Shovel lump 
3. Double scrPened lump 
4. Egg or stove 
5. Nut 
6. Stoker 
7. Slack  

Plus 10 in. 
4 or 5 - 10 in. 
Plus 4 or 5 in. 
2 in.rd. - 4 or 5 in. 
1* in.rd. - 2 in.rd. 
1/2 in.sq. - 1* in.rd. 
0 - 1/2 in.sq. or 0 - 1* in.bar 

minu.11 1_rinIns_22nnu_Lilq- 
. This conpany, operating the Midland mine No. 2 (Alberta 

mine N'Y: 367), near MidlandvalP. Alta., about 4 miles west of . 
Drumheller, produced almost 224,000  tons of  coal during 1944. 

This mine, opened in 1929,  vas  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 4 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 iwith a bone parting varying from .4 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 comprises the lover  bench of the seam, was not being 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 coal was hand loaded into 2400 lb. 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 tipple the cars of coal were dumped onto a 1 in. 
bar screen ("mine screen"), from which the oversize was passed to 
a weigh pan. The 17% in. lumps and the 1-1-* in. 'lack then passed 
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 4 in. lump Passed passed over 
a reciprocating steel picking 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 tall end of the marcus on a 10 in. screen to produce plus 
10 in. large lump and 4 to 10 in. lump. 

The 0 - 4 in. coal dropped onto a conveyor belt and was 
delivered to the first of two rotary screens fitted at the head 
end with a 1 or 1-5/16 in.sq. mesh screen, and at the discharge 
end with a 1-7/8 in. sq. mesh screen resulting in the production 
of the following sizes:- • 

a) 1 -7/ - 4 dn: Egg (hand -picked on a conveyor belt) 
it)) 1 or 1-5/16 - 1-7/8 in. Nut 
(c) 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:- . 

5/8 - 1 or  1 -5/16 in. 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. 

Thus the various commercial sizes, marketed under the 
trade name "Midland", which were or could be produced, were as 
follows: 

1. Large lump 	Plus 10 in. 
2. Lump 	 4 - 10 in. 
3. Double screened lump Plus 4 ln. rd. 
4. Egg or stove 	1-7/8in.sq. - 4 in.rd. 
5. Nut 	 1 or 1-5/16 - 1-7/8 in.sq. 
6. Itoker (Pea) 	5/8 - 1 or 1-5/16 in.sq. 
7. Slack 

	

	 0 - 5/8 in., or 1, or 1-5/16 
in.sq., or 0 - 1-1/2 in.bar 

The indications 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 size designation, 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 Igranular" coal known 
tn the area, but was more or less a bony coal. 

Regal Coal Co. Ltd. - Commander Mine 

The Commander  Goal Mine (Alberta Mine No. 422), 'owned 
and operated by the Regal Coal Co., Ltd., situated west of Drum-
heller near the Midland mine, vas 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 feet. 

The No. 1 seam mined at this colliery was very similar 
to that occuring in the M/dinnd mine, and had an average thickness 
of about 5 ft. 6 inches, with lateral variation from  about  4 feet 
6 inches to 7 feet. The seam occurred in two benches, with about 
5 feet of mineable coal  in the  top bench, and about the same thick-
ness of inferior coal in the lower bench. 

Mining was effected by thé 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  vas  hand-loaded 
into 4-1 or 5 ton capacity cars and delivered by trolley locomotive 
to the bottom of the shaft. Here a balanced-cage hoist brought 
the cars of coal to the surface. 
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At the time the mines was visited-the tipple was not 
completed. The coal was end dumped onto a l , inch bar screen, the 
oversize being weighed in 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 commercial 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 bedev-
eloped for an output of about. 1500 tons per day.. During 1944 the 
mine produced somewhat more. than 69,000 tons of coal. 

.Hy'-Grade  Coal Mining_Co. Ltd. 

• This company, formerly operating on No. 5 seam, opened 
- a new mine (Alberta Mine No. 1421) in 1933 on No. seam. This mine, 
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 
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 
11.000  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 shaftand extended northeast about 5400 feet, 
the workings being carried on to the north and south. 

The coal seam was about 4 feet 6 inches thick, and an 
average section from roof to floor was as follows: coal 6 inches; 
bentonite4elay 1 inch; coal 3 feet; parting 1 incil; "granular" coal 
14 inchesebentonite 6 tnches; "granular" coal 10 inchese:(not 
uniform); bone 6 inches; coal 2 feet. .The 6 inch 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 in width.. The coal ià worked on the 
advance, the cut being rede in the 6 inch bentonite band separat-
dng the upper and lower - coal benches. After being shot down the 
coal is hand-loaded into one ton capacity wooden cars 'Ind 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 main 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 
inch bar screen (miner's screen), the oversize passing to a weigh 
pan. After being weighed the plus 	in. lumps were discharged 
onto a reciprocating quadruple decked balanced shaker screen, of 
the Màrcus 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 1-1 in. slot screens, 4 
In.  rd. hole, and 3 in. rd. hole screens, in succession from the 
head end, and with  i in. slotted screens in the bottom deck. 
Thus on the upper decks there was produced plus 3 or 4 in..lump, - 
and 1 -1 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 size was also handpicked, after being by-passed to a side 
picking table. . 

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

'The 0 - le in. slack from the "miner's screen"  vas 
 mixed with the 0 - 3/4 in. degradation product, from the lump 

screening, in a bin. When stoker coal is prepared this slack mix-
ture  vas  elevated by bucket to a rotary screen fitted with a 3/4 
in. mesh square screen making 3/4 - 1 -1 in. nut-pea or stoker, and 
0 - 3/4 in. slack. The nut size was somewhat larger than the 
stoker size as it was screened entirely on slotted screens. All 
the small sizes were loaded by means of a special chute. 

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

1. Double.screened lump 
2. Single screened lump 
3. Egg or stone 
4. Nut 
5. Stoker (nut pea) 
6. Slack  

Plus 3 or 4 
Plus 1.1 in. . là- in. slot 
3/4 - 1-1 in. 
3/4 in.sq. 
0 - 3/4 in. 

in. rd. hole 
bar 
- 3 or  k in. rd. 
slot 
1-1 in. bar 

sq., 1-1 in. bar, 
or larger 

The single screened lumn Is sometimes referred to as 
Mine Run because it consists of all the lumps passing over the 
11  mine screen" (1-1 in. bar screen). 

The average output of this mine varied from 300 to 400 
tons per day and during 1944 produced almost 93,000 tons of coal. 
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Brilliant coal_221pAny 

The above company is the successor to the Drumheller 
Consolidated Collieries, which started operations in 1928in:the: 
No. 5 seam. In 1932, after the company reorganization, operations 
were terminated in No. 5 seam - because  the.  -coal was of:inferior 
quality. The- shaft was deepened and pince that time eds.]. froe No. 
1 seam has been produced. In 1944 thé mine poduced .  over 93,000 
tons of coal, 	• 

.The mine (Alberta Mine No, 1258) is situated near Mid-
landvàlé, about  1 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, which averages about . 6 feet in thickness, has a 
typical section from top to bottom as follows:- 2 in , clay; about 
3-  ft. 6 - in. coal; 2 to 4.in; shale and bone; 12 to 15,in. "granu-
lar" coal; and 6  in. bentonite. The "granular" coal is irregular 
and:intrusions of - ironstone apriear from place'tO place.: 

Mining  was  carried on by the room and pillar system, the 
rooms being about ?5f  t.  wide, with the pillars varying from 12 to 
15 feet in width. The cut.was made in the  6 in.  bentonite band 
and thé  coal was sheared Vertically..  The coal was hand loaded into 
'about 2800 lb -. capacity cars, hauled to 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 l miles. The workings 
were to the north and south:of the main haulage way. 

Bankhead 

The coal was brought to the tipple by a balanced cage 
hoist, and each car was end dumped onto a 	in, bar screen in t 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. lump, 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 l in ,  slack from 
the miner's screen passed by chute to a belt conveyor, taking the 
coal to a subsidiary screening house. Here the coal was passed 
over a short stationary 5/8 in. bar screen, where fine slork was 
removed in order to take some load off the screens. The coal 
passing over the 5/8 in. bar screen was separated into 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 in. 



1-13/16 - 4 in. 
b 1 - 1-13/16 in. 
C 0 - 1 in. 

Egg 
Nut 
Slack 

15. 

The following sizes were thus prepared:- 

The above sizes were stored in bins prior to being loaded into 
cars. 

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

1. Double screened lump 
2. Single screened lump 
3. Stove or egg 
4..Nut 
5. Slack 

Plus 4 in. rd. 
Plus 1 -1 in. bar 
1-13/16 in. sq. - 4 in. rd. 
1 - 1-13/16 in. sq. 
0 - 1 in. sq. or 	in. bar 

Although the output of the mine was about 400 tons per 
day, its capacity  vas  said to be 500 - 1,000 tons per day. 

The Minute Coal Co. 

This small mine (Alberta mine  No. 1520), with an output 
in 1944 of just over 8,000 tons, is situated about 1-1 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 about 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 inches from the floor. Due to the nature of the seam it 
was apparently 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 coal was hand loaded into 
small.wooden cars and hauled by horse out of the mine to the head 
of a chute leadinF to the tipple. 

The cars were end dumped onto a long wooden chute and the 
coal was releasee.1 by a gate at the bottom of the open rhute 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 in. 	In this 
manner the following commerCiarsizes, marketed under the name 
"Good Quality" were produced:- 

1. Lump 
2. Egg or stove 
3. Nut 
4. Slack  

Plus 4 in. rd. 
2 - 4 in. rd. 
3/4 - 2 in. rd. 
0 - 3/4 in. rd. 



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 rallway for loading into 
cars. 

The output was aboUt 30 tons per day,Hbut' was SUbsequent-
ly increased to about 60  tons per day. 	 _ - • 	' 

ROSEDALE DISTRICT 

• --Rosédale-Collieries Ltd. -;- -Star Mine No. I Seam.), 
- 

This company operating the Star Mine (Alberta mine No. 
436) on the north.side of the  Red Deerliiver rear.Rosedale, Alta, 
produced almost.123,000 tons of coal during 1944.. 	 • 

This mine, Opened ln 1914, is entered by a .drift in the 
coal, 'which.in 1944 was to a distance of about 10,000feet. 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; - 	 . 

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 in. bone; 2 ft; 6 in. coal; 1 ft. 2 in. 
"granular" coal; 8 in. bentonite; 3 ft. 6 in. coal. The 6 in.•

bentonite'separates the seam into two benches. Tbere is quite a 
lateral variation in,the seam, the upper bench varying from 4 ft. 
to 8 ft. in thickness, whereas the low bench may in some case's be 
absent, and in othemvary from a very thin streak to• 3-1.- ft. In 
the upper bench the above noted 2 in. bone parting may increase to 
over 12 in. in thickness, 	1944 when samples were collected for 
this survey only the top bench was being mined, including the ITgranular' coal. 

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  vas  used in conjunction with the cutters in driving 
entries, the coal being loaded into 1800 Ib. 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 
• - 	 '1 	. 	 • 	- .. 	 . _ 	 . 

• The cars of :coal were brought_from the main entry . .up . a. 
slope-by-creeper to the top  of the  tipple where they were dumped 
by means of a single rotary tippler , onto a.reciprocating  feeder, 
which delivered the coal to a lt in. bar screen ("iiiinerls' 'screen"). 
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The oversize, afte‘r being weighed in a weigh pan, passed over a 
double decked, balanced shaker screen 18 ft. long and 5 ft. wide. 
The top deck was fitted from head to tail end with 3 in. rd.  and  
4 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. coal fell onto the bottom deck, which was equipped with 2 in. 
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 
2eck of the shaker, and thus moving the coal in the opposite 
direct ion. The coal passing the 4  in  screen of the upper deck of 
the shaker, and thus retained on a 3m,  screen, drooped onto the 
second section of the bottom deck fitted with a screen having 
slots I in. wide and 6 in. long. This screened 3 - 4 in. size 
met the 2 . -  3 in ,  coal on the oicking plate, and was loaded to 
cars as 2 - 4 in. egg. When egranularl' coal occured in the lump 
coal it was removed by hand and placed on the blind plate of the 
bottom deck for delivery to cars. 

The0 - lk in. slack passing the "miner's screen" was 
rescreened onla 1 -1' in. bar screen to remove some of the flat 
oversize pe.eces, which were delivered to the lower deck of the 
shaker to be included with the egg size. The undersize, mixed 
with the .0 - 2 in degradation from the lump screening, was then 
loaded direct to  cars for shipment, and sold as 0 - 2 in. slack. 

Thus the various commercial sizes marketed under the 
trade name "Rosedale" Were as f5llows:- 

1. LUMD 	Plys 4 in. 
2. Egg Or stove 2 - 4 in. rd. 
3. Slack 	0 -*2 in. 

Rosedale Collieries Ltd. - Rosedale Mine (No.5 Seam  

In April 1945 this company made a new drift opening in 
No. 5 seam, about 1700 feet from the Star Mine tipple. At the 
time this new development was sampled, in November 1946, the main 
entry had been driven in to a distance of about 1500 feet, and 
there was one side entry about 1000 feet long. 

The seam vared between 42 inches to 54 inches in thick-
ness, and contaec-.1 a discontinuous parting of bone and/or clay 
varying to some degree in thickness, but averaging about 3 in. 

- This new development-was mined by undercutting, 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 in preparation with this latter 
mine's output: 



. Arcadia Coallenes Ltd. 

- - This mine, the Arcadia No. 2-(Alberta mine No, 1589), 
owned and operated'by,the Bullock,-Coal Sales:Ltd.,  of ,  Calgary, 
Alta,  vas ,opened in August 1943, and during 1944 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 ceased operation in 1942. 

Mie No .. 2 mine is entered by means of a drift on the 
seam, the main level having been driven .a distance of about 700 
feet at the time the mine was sampled in August 1944.- 

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

One longwall  vas in operation in 1944, this being about 
160 ft. in length. The coal was undercut and loaded onto a Mayor 
and Coulson shaker pan conveyor for loading the pit cars. The 10 
In. of bone'over the coal»was used as a roof. 

Bankhead 

The coal was brought to the surface and end-dumped into 
a chute, from which it was loaded into trucks for delivery 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 inclined 
double-decked shaker screen. The top deck of the sciieen was fitted 
at the tail end with 3 x 11 in. slot screens and 31 in. rd. hole 
screens resulting in the production of so-called plus 4 in. lump, 
which was loaded direct to cars. At the head end of the top deck 
there was a 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 dropped onto the head end of 
the bottom deck. fitted with a 3/4 in. slot screen, making 3/4 to 
2 in. nut, and 0 - 3/4 in. slack. These smaller sizes were also 
loaded direct to cars. 

The variOus commercial sizes produced were thus as 
follows:- 

- 1: .  Lump 	Plus 4 in. 	 - . _ 
2. Egg or stove 2 in. rd. - 4 in. 	. 
3.Nut 	,.., 	- 	.3/k in. - 2. in. rd. 
4. Slack 	0 - 3/4 in. or 1-1 in. bar 

During 1944 the:outputof'this  mine  was just over 8,000 
tons. 
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EAST COULEE DISTRICT 

nirrai_2211ieries Ltd. 

This company opened the mine (Alberta mine No. 1491) 
from which the samples Cor this survey were collected'neat East 
Coulee, south of the Red Deer River in 1936. Thé mine, operating 
on the No. 2 seam)  was entered by a drift into the seam in a 
westerly direc -U:on. 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 
nature. This seam, at this location, underlies the No. 3 seam by 
about 14 ft.-and -overlies the No. 1 seam by about 25 feet, the No. 
1 being nlerely -a thin marker seam, and the No. 3 consisting of 
from 2 to 2-h-  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 
ptllar system, with 23 ft. rooms and 17  ft. pillars. The entries 
tn 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 
either in the bone or coal, and then vertically sheared in the 
middle. The shot Goal was hand loaded into metal-lined wooden 
cars with a 3500 lb. capacity, and hauled by horse to the main 
haulage way. From here the coal 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-h.  in. bar screen, The oversize was weighed in 
a weigh pan and then remixed with the slack and carried by scraper 
conveyor to a 36 in. belt conveyor, which brought the coal down a 
fairly steep incline a distance of 700 feet to the main prepara-
tion house In the valley. Here the coal was first separated on a 
hanging shaker screen into plus 4 in. lump and 0 - 4 in. slack and 
smalls.- The plus 4 in. was loaded direct to cars whereas the 0 - 
4 in. coal was conveyed by belt to a second shaker screen sitted 
from head t,ortail end with the following screens:- 5/8 in. rd., 
1 in. slot, and 2 in. rd. The products prepared  •as a result of 
this screening were: 2 - 4 in. rd. egg, 1 in. slot - 2 in. rd. 
nut, 5/8 in. rd. to 1  iii.  slot stoker, and 0 - 5/8 In. rd. slack. 
All these sizes were conveyed to bins from which they were loaded. 
The egg, nut, and stoker sizes were rescreened on loading over a 
1/2 in. screen. The box car loaders were of  the scraper  conveyor 
type. 
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The various commercial sizes produced at this mine, and 
sold under the name "New Murray" were thus as follows:- 

1. Double screened lump 	Plus 4 in. rd. 
• 2. Egg or stove 	 f 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. 

When 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 in.). 

• . 	During 1945 the output of the mine was about 500 tons 
per day, but the capacity was said to be about 1000-1200 tons per 
day. 

•The Monarch COal MininE Co Ltd. - Western Crown  Mine 

.This company opened the 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.' 

The seam worked at this mine was in tynical section from 
roof,  to floor as follows:- 5 ft. 6 in. coal, 10 /-1. bone, 2 ft. 
sandrock, 3 ft. bone and coal. As the seam  vas  being developed the 
sandrock decreased and In some locations petered out, while the 
bottom bench of bone and coal appeared to improve in qualit. It 
was thus anticipated that finally there would be about 8 ft. to 
9 ft. of coal, with "granular" coal appearing discontinuously 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 coal 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 brought to a 
surface chute from which it was delivered by truck to the tipple 
at railway level  corne  400 ft. away. Here the coal was elevated 
to a single decked shaker screeirfitted with 4 in. rd. hole screens, 

• resulting in the production of plus 4 ln, lump and 0 - 4 in. coal. 
This latter was elevated to another single decked shaker screen 
fitted with 2 in. rd. hole screens making 2 - 4 in. egg or stove 
and 0 - 2 in. slack. Eventually the tipple is to be completely 



equipped so as to produce luMp, egg,-nut, stoker and slack. 

During 1944 this mine produced just under 21,000 tons of 

Regal  Coal Co. Ltd. - Atlas Mine 

The Atlas mine (Alberta mine No. 1484), owned and oper-
ated by the Regal Coal Co. Ltd., was situated about one-half mile 
east of East Coulee. The mine vas  entered* by a drift in 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  vas  approximately 
5 ft. 6 in. thick and contained no extensive bone partings. 
"Granular" coal appears rather patchy and occurs near the top of  
the seam. 

The coal  vas  mined by the room and pillar method with 
25 ft. rooms•and 10 ft. non-extractable pillars. The cut was made 
at the bottom If the seam and the coal was loaded either by hand 
or by means of Duckbill loaders into 2 ton capacity cars. These 
were hauled to the main level by horse, and then to the surface 
by electric trolley and battery locomotives. 

Bankhead 

At the mine entry the coal was dumped by means of a 
rotary tippler onto a 1 -1= in , bar screen ("miner's screen"), the 
oversize being weighed in a weigh 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  vas  discharged onto an inclined double-decked 
shaker screen. The top  deck  vas  fitted with a 4 in. 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 in. 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 lk - 2 in. nut; 3/8 - 3/4, 1, or 111- in. stoker: and 
slack. All the above sizes were stored in bins prior to loading, 
the 2 - 4 in. size being fed to its bin by a special chute, and 
the smaller sizes by Humphrey ladders in order to reduce breakage. 

The various commercial sizes produced at this mine and 
sold under the trade name "Atlas" were thus as follows: - 

coal. 



1. Lump 
2. Stove or egg 
3. Nut 
4. Stoker 
5. Slack 

22. 

Plus 4 in. rd. 
2 -,4 in. rd. 
3/4,1,or lk 	in. rd. 
3/8 -3/11,1 1 or - li-  in. rd. 
0 - 3/8,1,117, or 2 in. rd. 

During 1944 this mine produced over 152,000 tons of coal. 
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. 	Chapter III 

PHySICAL AND CHEMICAL CHARACTERISTICS'OFTHE COALS - 

FROM THE DRUMErELLER AREA 

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

Approximately 2,000 pounds of run-of-mine coal, represent- . 
ative of the daylp output, was collected at each colliery at the > 
tipple, and either bagged or.  boxed for shipment tO Division of  
Fuels laboratory at'Ottawa. Acknowledgement is due to the. Fuel 
Department of the,Canadian National Railways for their cooperation 
in connection with the collection and shipment of ali the samples. 

The run-of-mine samples, unmodified and not prepared in 
any manner, were delivered to the laboratory in as fresh a state> 
as possible and with the minimum amount ofliandling. 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 takè place as a result of weathering and handling. 

. The data obtaineq as a result oftesting the coals from ' 
each colliery are presented in the following series of tables, as 
listed below:- • 

Physical Tests: 

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

Table II - Size stability. 
Table III-  Crushing tests. 
Table IV - 

Chemical Analyses: 

Table V - 

Table VI - 
Table VII - 

Pro7mate analyses, calorific value and ash 
...1.sibt1ity: also Classification by Rank. 
Tiltl.nate analyses. 
Chemical analysis of ash. 

Coking Tests: 

Table VIII- Swelltng and caking properties. 



Table IX - 
Table X 	-7 

Table XI - 
Tablc XII - 

Table XIII- 

Table XIV - 

24. 

• Washing Tests: 

Float-and-aink data on  1* in. slack. 
Chemical  analyses ,and  fusibility of_ash of 
float-and-sink* fractions' of 1* in. slaCk. 
Float-and-sink data on 11 - 4 in. lump. 
Float-and-sink • data on plus' 4 in. lump. 
(crushed to pass 4 in.) 
Chemical analyses of raw coal, clean coal, and 
refuse 0 - . 1* in: slack. 
Screen and chemical analyses of sizes prepared 
from 1* in. slack, and analyses of the clean 
coal and refuse of these sizes.after washing at 
a selected gravity. 

*Washability Curves, based on the float-and-sink data are 
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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DRUEHELUT DISTRICT 
-- :N0,-1 SEAM 

NEWCASTLE MINE; NEWCASTLE COLLIERIES"LTD. 
DRUMHELLER, , ALBERTA  
	 6 	 

117 .ABLE "I 
- 

:SCREEN -ANALYSIS, SPECIFIC GRAVITY AND  BULK DENSITY 

welEnt 
24.3 
38.4 
15.4 
4.0' 
6.2 
2.6 
3.0 
3.2 
1.5 
1.2 
0.2 

lative 
24.3 
62.7 
78.1 
82.1 
88.3 
90.9 
93.9 
97.1 
93.6 
99.8 

100.0 

As Received 

by 	Cumu- 

Bulk 
Specific D'enbity Ash 
Gravity lbs.Der . 

- 	cu.ft. 
1.36 
1.38 
1.38 
1.37 
1.40 
1.37 
1.41 
1.41 
1.39 

1.42 

10.9 
11.3 
11.5 
13.5 
11.6 
11.5 
12.0 
13.9 
15.4 
20.4 
28.1 

•51. -0 
46.6 
44.6 

•43.3 
44.3 
42.4 
45.3 
45.1 
45.0 

47.1 

Mine Run 
Plus l 

 0 - 1-
f 

 
1/2-  17 
0  -1/2  

100.0 
82.1 
17.9 
11.8 
6.1 

54.0 

50.5 
44.5 
48.8 

12.1 
11.3 
13.2 
11.7 
18.7 

in. 
in. 

in. 

• • • 

Screen Sizes*- 

Plus 3 in. 
4 	8 in 	. 	 
2 	- 4 in 	 
11-  -; 	21n, 	 
1 	- lIn. 	 
3/4-  1 in 	 
1/2 - 3/4 in 	 
1/4 7 1/2 in 	 
1/8 	in 	 
#48 -- 1/8 in 	 
0 - #48 	 

As Received 
Average Size of Run- of 7Mine 	. 	 in. 5.177---7--  

iF-n. - and larger are round-hole screend7--N67 147-  
is Tyler 48-mesh with:nominal aperture of - 0.295 mm. 

TABLE II. -. Size•Stability 

-n7éJfirig.1ysis Bel-87
After DroD7Shatter Test 

Screl.,..n Sizes 	 in- 
Before 	After 	After 
Test 	2 drops 	4 drops 

100.6-  b2.0 	48.0 

	

11.5 	13.0 

	

11.5 	15.0 

	

5.0 	6.0 

	

3.5 	6.0 

	

6.5 	12.0 

	

.2 	- 	3m.  
2i.  

	

1 	- 1-1 in. 
3/4 -  lin.  
1/2 - 3/4 in. 
"0 - 1/2 in. 
Av'ge Size in 	• 2.50 	1.98 	1.74 

69.6 Sizé Stability É 	79. 2  



29.2 .  
25.2 
23.2 
22.4 

6.11 

1.0 
10.3 
27.0  
14.7 
12.6 
7.5 
7.0  
8.o 
5.4 
6.5 

1.65 
18.3 

0.6  
11.8 
22.2 
21.4 
14.3 
8.5 
6.6 
6.9 
4.0 
3.7 

1.70 
27.8 

• • 0 • • 
• • 0 • • 

•' • • • • 

100.0 

• • • • • 
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NO. 1 SEAM - NEWCASTLE MINE 

TABLE III. Crushin Tests 

Size Crushed 	Plus 8 
Screen Sizes 	Screen 

Before . 	. 
Crushing 

IL12.1.1-11.1112_ 
Analysis__ 

After-
Crushing 

k-8 inch lump  

Before 	-After 
Crushing Crushing 

8 	- lo in.  
7 	-  8 1n.  
6 	-  7 1n.  
5 	- 6 in. 

- 	5 1n.  
3 	- 4 in. 
2 	- 	3 m.  

- 2 in. 
1 - ]-.1- -in. 
3/4 -  l in.  
1/2' - 3/4 in. 
1/4 - 1/2 in. 
1/8 - 1/4 in. 
0 	- 1/8 in: 1 -̀  

Av , g part. size in. 	9.00 
Size reduction ...% 

TABLE IV.  Grindability 

Screen Size of 
Coal  Tested 

Mine Run .... 
0 - lb.  in. ... 
0- 
*See appendix. 

Hardgr  ove 
Index*  

39.3 
38.0 



Prz_gml2 
olà=--Fuéa Sul- Calo 

-tile Carbon phur 'rifle 
Matter 	• 	. Value  

%  

Soften- 
Initial Soften- Fluid Wit- ing 
Deform- ing-Tem- Tempe- ing Inter- 
ation perature rature Range val 

. 	°F. 	°F. 	°F. 	°F. 

Mois- 
ture =- 

Screen Sizes 	(as 
rec'd) 

- 

, NO. 1 SEAM -7 NEWCASTLE MINE 

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

Plus 8 in. 
L. 	- 	8-in. 
2 	- 

- 	2m.  
1 	- iin.  
3/4 - 1 in. 
1/2 - 3/4 in. 
1/4 - 1/2 in. 
1/8 - 1/4 in. 
#48 - 1/8 in. 
0 - 

Mine Run 
Plus 11  in 

0 - 1-2-  in. 
1/2 - 1* in. 
a - 1/2 in. 
* Calculated. 

	

14.7 10.9 36.2 	52.9 	0.5 	--- 	2180 

	

14.1 11.3 35.8 	52.9 	0.5 11,700 	2200 

	

13.9 11.5 35.5 	53.0 	0.5 	--- 	2210 

	

14.1 13.5 35.6 	50.9 	0.5 	--- 	2210 

	

13.5 11.6 35.6 	52.8 	0.5 	--- 	2200 

	

13.2 11.5 36.1 	52.4 	0.5 	--- 	2200 

	

14.0 12.0 36.4 	51.6 	0.5 . --- 	2200 

	

14.3 13.9 33. 2 	52.9 	0.5 	- 	2200 

	

13.1 15.4 34.7 	49.9 	0.5 	--- 	2200 

	

11.1 20.4 31.7 	47.9 	0.5 	--- 	2210 

	

6.2 28.1 31.1 	40.8 	0.5 	--- 	2200 

	

14.5 12.1 36.1 	51.8 	0.6 11,645 	2200 

	

14.3 11.3 35.9 	52.8 	0 .5 11,820 	2210 

	

14.8 13.2 35.0 	51.8 	0.5 11,270 	2210 

	

14.7 11.7 35.9 	52.4 	0 .5 11,590* 2220 

	

15.0 18.7 35.5 	45.8 	0.5 10,455. 2220 

2300 ' 2430 250 	120 
2320 	2440 240 	120 
2340 	2460 250 130 
2320 	2470 260 	110 
2300 . 2480 	280 	100 
2320 	2470 270 120 
2320 	2470 270 120 
2290 	2460 260 	90 
2300 	2500 300 100 
2320 	2500 290 110 
2300 	2480 280 100 

2480 280 	110 
2510 300 120 
2490 280 110 
2500 280 100 
2520  300  100 

Flow 
Interval 

°F.  

130 
120 
120 
150 
180 
150 
150 
170 

.200 
180 
180 

170 
180 
170 
180 
200 

2310 
2330 
2320 
2320 
2320 

Classification of Coal by Rank 

Specific Volatile Index 	118-Black Lignite 
A.S.T.M. classification 	Subbituminous B to A 



NO. 1 SEAM -  NEW 	MINE 

TABLE VI. Ult imate Analyses 

Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture 
gen 	gen 

_ ____g____ 	%  ..1._ _..g._ ___ 
As Received 	: .55..-2 	.._ •..3,..7.. . 	. 	.0.5 . 	1.2 	11.6 	9:9. . 17.9 
Dry Bas is 	_ 67.2 	. '4-.5 	. 	0- 6 	1.4 ' 14.2 12.1 , 	. 

TABLE VII. Chétnical.  Analysis of 'Ash . 	 . 	_ 
Sarriple 	5 i02 .,Fe2 03 Al203 _ CaO Mg0 • 14n0 Na2 0 K20 . P205 TiO .  503 Total 

_g_ 	__g_ _g_  1.  ,g_ _g_ 
Mine RUn  5k. 8 	4.8 23.2 	• 7.0 • 2.2 0. 03 	3.9 0.7 • 1.0 	Oit-  1.5 99.53 

TABLE VIII.  Swelling and Caking Pr opert ies 

1. C 	o ert 2..._esb.y..2...swei. 1 	 t (L" s la ell 

Swelling Index  	 - 14'0 
Section on Coke  Classification  Chart  	XIII. 
Phys ical Pr opert ies of • By-Product Coke  	NON-COKING 

2. Caking  Properttesi 	Gray s Method  (inèRu  

	

Gray Caking Index  	NON-CAKING 

. 	 . 



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

NO. 1 SEAM -- NEWCASTLE  MINE  

TABLE IX. Float and Sink Data on 1 -1' in. Slack 
-Ash- 

ve . 	+.10 Spectric-CFEirTFF 
--Sinn--  • - 	Distribution 

iler Ash. Uerifir--egrcin-Fle= 
• 	Ord.inate 

emmamm,... 	 ..*emdr- 	 ■••■1••■■•■■•••■•• 

Specific Gravity 

Floats 1.33 
Sinks 1.33 " 	1.40 

" 	1.40 " 	1.50 
" 	1.50 " 	1.60

•" 	1.60  

Weiéht Ash 

	

35.2 	5.0 35.2 	5.0 	100.0 13.2 	1.40 	94.8 

	

47.8 	8.2 83.0 	6.8 	64.8 17.6 	1.45 	30.5 

	

7.0 	21.3 90.0 	8.0 	17.0 44.1 	1.55 	4.8 

	

1.8 	32.5 91.8 	8.4 	10.0 60.1 	1.65 	2.3 

	

8.2 	66.1 100.0 	13.2 	8.2 66.1 	1.75 	1.5 

Cumulati 
--77-7=tb-- 

 weiFE--KFE . Wei 
ce 	. d_ 

,.......1.1•■■■■••■•■...m.o.m.....M.I.Me.MI,■••■•■■•■11■11■•••••■•••••■••■■•■■•■■••■••■■■•• 

TABLE  X. .Chemical Analysis.and Fusrbility of Ash on Float and Sink Fractions of li" Slack 

(Dry Basis) 
------ 	 Vola- 	 Initial Soft- Fluid Melt- Soften- Flow 

Specific Gravity 	Ash tile Fixed Cokinr,  Sulphur Deform- ening Tempe- ing ing In- Inter%- 
Matter Carbon Properties 	 aLion Point rature Range terval val ___g_ 	%  __g___  	 °F. 	° F. , 

	

Floats 1.33 5.7 37.9 56.4 	N.A.* 	0.6 	1950 	2050 2120 	170 	100 	70 i 
Sinks 1.33 " 	1.40 9.4 38.1 52.5 	N.A.* 	0.5 	2210 	2320 2530 	320 	110 . 	210 

" 	1.40 " 	1.50 23.9 33.2 42.9  
" 	1.50 " 	1.60 36.4 27.2 36.4  
" 	1.60 	 74%9 14.2 10.9  

*N.A. -: NOn-aéglomerate. 

%.0 

	

0.5 	2400 	2540 2750+ 350+ 140 	2104 

	

0.4 	2220 	2560 2740 	520 -340 	180 

	

0.2 	2250 	2480 2750+ 500+ 230 	270+ 
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Figure 2 Washability Curves , for  1 in. slack - No.1 seam, 
Newcastle Mine. 

- Cumulative coal-ash percentage (float). 
- Actual ash percentage. 
- Cumulative refuse-ash percentage (sink). 

Specific gravity. 
+ .10 Specific gravity distribution. 

Curve 1 
Curve 2 
Curve 3 
Curve 4 - 
Curve 5 - 

RUM 



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

NO. 1 SEAM -- NEWCASTLE MINE 

TABLE XI. Float and Sink Data on 11-4 in. Lumps 

- Ash - 

Cumulative 
Weight Ash 	Floats 	 Sink's 

Weight Ash 	Wei et Ash 
	 % 	 g 

Specific Gravity 

	

Floats 1.33 	47.8 	5.1 47.8 

	

Sinks 1.33 	" 	1.40 	40.1 	10.3 87.9 
" 	1.4 0 	" 	1.50 	8.2 	21.7 96.1 
" 	1.50 	" 	1.6 0 	1.4 	30.4 97.5 
" 	1.6 0 	 2.5 	41.5 100.0  

	

5.1 	100.0 	9.8 

	

7.5 	52.2 	14.1 

	

8.7 	12.1 	26.8 

	

9.0 	3.9 	37.5 

	

9.8 	2.5 	41.5 

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

- Ash - 

Specific Gravity 

Curve No. 	 4 

Cumulative 
Weight Ash 	Floats 	 Sinks  

	

WeAht_ _A;11 	Weight _A;11 

	

25.4 	5.4 	100.0 	9.3 

	

93.3 	8.3 	74.6 	10.7 

	

99.8 	9.3 	6.7 	23.6 

	

100.0 	9.3 	0.2 	39.7 

2 	1,2,4 	1 	3 	3 

	

Floats 1.33 	25.4 	5.4 

	

Sinks 1.33 	" 	1.40 	67.9 	9.4 
" 	1.40 	" 	1.50 	6.5 23.1 
" 	1.50 	" 	1.60 	0.2 39.7 

‘.).1 

mem.-memme 



NO, 1 SEAM -- NEWCASTLE MINE 

TABU, XIII. Ch7,mic1 Analyses of Raw Coal, Clan Coal and  Refuse  
0 -  1 Inch Slack 

C29an C.,.., 	Rbfuse 
C;li 	Fl_ats 1.' ) SII.s 1.50 

Weight 	 % 1 00 . 0 	O. r) 	ln.G 
ProxiLnate Analybis (Irv-  basi ,, ) 

Ash. . ......... .... ........ 	% 	"JD.2 	9.'„4  „, — , Volatile Matter 	 70 35. 0 	37. 2  
Fixed Carbon 	 of -1 P 

	

p 	_...,, 	17,',-, 0) 

	

,_._ 	18.5  
Sulphur 	 , % 	:).5 	0 '7 

	

., 	c-', .3 

	

Calorific Value . ...... B.T.U./1.1-. ill70 	1154  
Fusion Point of Ash 	 °F. 2320 	-.,,,•;., 

	

‘4_,,,u 	 2 590 
Melting  Range .„,17 Ash 	 °F. 	:80 	3 10  
CokIng Preperties  	N.A.* 	N.A.* 	nA.* 

*I\ion-agglumrite 

	

TABLE XIV. Screen and Chemical Analyses of Size Preipared from 	in, Slak anC 'Anlyses 

	

of the Clean Coal an0 Refuse of Theu Sizes after Washinp. 	a 	 1‘50 

Screen Sizes Wight Ash F.P.A. W-wpi Auh F.F.A. 	 Ast Sulp'ar F.F.A. 0 	 0 	of __F. 
1/2 -  1 in. 	88.4 	;. 3 2240 	11.6 68., 262 J 	 6,.9 	11.7 0.5 	2320 
0 	- 1/2 in. 	8A.6 	8.3 2020 	15.4 71.4 21470 	34.1 100.0 	18.7 0.5 	2320- 



Screen Sizes* 

Plus 
4 

- 
- 

1 	- 
3/4 - 1 
1/2 - 3/4 
1/4 - 1/2 
1/3 - 1/4 
,Y4P, 
0 

in.. 
in.. 
in.. 
in.. 
in.. 
in.. 
in.. 
in.. 
in.. 
in.. 

0 

4 

1 42- 

_111 , 0 49.0 1.33 

_e___ 
7.8 
8.9 

10.3 
10.0 
11.4 
11.4 
12.5 
12.4 
14.1 
19.P 
26. 2  

2 	- 3  
- 	2 

1 	- 11-  
3/4- 	1 
1/2 - 3/4 
0 	-1/2 

in. 
in. 
in. 
In.  
in. 
in. 
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DRUMHELLER DISTRICT 
NO. 1 SEAM 

RED DEER VALTEY MINE, RED DEER VALUY COAL CO., LTD. 
NACMINF, ALBERTA 

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

As Received 

by Cumu- 
weirht lat  ive 

	

24.3 	24.3 

	

32.2 	56.5 

	

21.4 	77.9 

	

4.1 	82.0 

	

5.1 	nq.1 

	

2.9 	91.0 

	

3.2 	94.2 

	

3.1 	97.3 

	

1.4 	93.7 

	

1.0 	99.7 
0.3 100.0 

Bulk 
Specif"_c 	De,nsity 	Ash 
Gravity 	lbs.Der 

cu ft • 	• 

	

1.34 	52.1 

	

1.33 	49.3 

	

1.33 	45.6 

	

1.34 	43.0  

	

1.34 	43.9 

	

1.33 	43.0 

	

1.34 	43.5 

	

1.37 	43.0 

	

1.37 	42.4 

Mine Run 
Plus it In.. 

]q› in.. 
1/2 - 1 -à-  in.. 
0 - 1/2 in..  

100.0 	 55.3 
n2.0 
-2).0 
12.2 
5.8 

o r 
.0 

8.2 
12.6 
11.7 
14.9 

42.3 
44.4 
45.6 

As Received 
Average size of Run-of-gine 	 in. 	5.51b 

:3creens 178 in. and larger are round-hole screens. No. 7i8 
is Tyler 48-mesh with nominal aperture of 0.295 mm. 

TABLE II. Size Stability 

Screen Sizes 

Screen Analysis Before and 
After Drop-Shatter Test 

2 - 3 inch 
Before 	After --After 
Test 	2 Drops 	4 Drops 

cl 	 cf  _e__ 
-77 100.0 	3,;.5 	53.5 

	

13.5 	15.5 

	

10.5 	12.5 

	

3.0 	4.5 

	

2.5 	5.0 

	

4.0 	9.0 

Av'g Size in. 	2.50 	2.03 	1.86 
Size Stability 	 83.2 	74.4 



NO. 1 SEAM -- RED DEER VALLEY MINE 

TABLE III.  Crushing Tests 
(Crusher set at 14 inch) 

Plus 8  inch  Lun 
Size Crushed 	 Screen Analysis  
Screen Sizes 	 Before 	After 

nri„Ishine 	Crushinr 

	

14 - 16 in.  	25.1 

	

12 - 14 in.  	10.3 

	

10 - 12 in.  	2 0 .6 

	

8 - 10 in.  	44.0 

inch Lump 
Screen Analisis 
Before After 
nrushing Crushing 
____e___ 

	

7 - 	8 in. 
6 -  7 in. 

	

5 - 	6 in. 

	

4_ 	5 in. 

	

3 - 	4 1n.  

	

2- 	3 m.  
14-  - • 2 in. 
1 -  1 in. 

3/4- lin. 
 1/2 - 3/4 in. 

1/4 - 1/12 in. 
1/8 - 1/4 in. 

0 - 1/8 in. 

Avlg part.size In 
Size Reduction 	 

19.9 
e-1 1 7 

29. 8 

11.330 

4.2 
39.6 
1(.8 
12.0 
7.1 
6.o 
6.3 
3.6 
7 9 

1.716 
15.2 

5.974 

6.3 
39.3 
18.8 
12.3 
6.3 
5.5 
5.5 
2.9 
3.1 

1.805 
30.2  

TABLE IV. Grindability 

Screen size of 	Hardgrove 
Coal tested 	 Index* 

Mine Run 	 35-5' 	. 
O  - 1-1 in. 	• 	34.5 

- 1/2 in. , 	35. 2  
*See appendix 



lqu. 1 3EAM -- RED DEER VALLEY MINE 

TABLE V. Proximate Analyses, Calorific Value and Fus  ibility  of Ash 

Mois- 
ture 	Vola- Fixed Sul- Calo- Initial Soften- Fluid Melting Softening Flow 

Screen Sizes (as 	Ash tile Carbon phur rifle Deform- ing Tem- Tempe- Range Interval Interval 
rec'd) 	Matter 	 Value ation perature rature __g___ %._  __%,  _j 2,4_ Btlillb 	°F. 	° F. 	°F. 	°F. 

	

'lus 8" 	16.0 	7.8 36.5 55.7 0.5 12365 	2120 	2270 	2380 	260 	150 	110 
4 	- 	8" 	15.8 	8.9 37.0 54.1 0.5 	 2120 	2300 	2420 	300 	180 	120 
2 	- 	4" 	15.6 	10.3 36.4 53.3 0.5 	 2110 	2250 	2370 	260 	140 	120 
11 - 	2" 	15.9 	10.0 35.8 54.2 0.5 	 2110 	2210 	2350 	240 	100 	140 
1 	- li" 	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 
1/4 - 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 41.7 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 le 	15.5 	8.2 36.7 55.1 0.5 12190 	2010 	2210 	2360 	350 	200 	150 
0 	- le 	15.9 	12.6 34.8 52.6 0.5 11420 	2110 	2200 	2350 	240 	90 	150 
1/2 - lr 	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 

Spec if ic  Volatile Index 	 117 - Black lignite 
A.3.T.1.  Class ification 	Subbituminous B 

u.  



NO. 1 SEAM -- RED DEER VALLEY MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture 
gen gen 

_g_ 
As Received 	57.7 	4.0 	0.4 	1.2 	13.9 7.2 15.6 
PEL.11.1m1!_ 	68.4 	4.8 	(J.5___ 1.4 	16.3  8 .6 

- TABTE VII. Chemical Analysis of Ash 

Sample 	5102 Fe203 Al203 CaO MgO Mn0 Na20 K20 P20 5  TiO2 SO3 Total 

—a-- —g - 	 .4 	d 	cf 	1' 	g 	_ 	_g 	g ege._;_. _..L.___ 	,i_r 	_,,e, 	i2 „.. 	._,, r. 	..„( 	- 	-, 	7- s7,- Mine Run 	51.2 4.7 - 2û.( 	.(3.7 2. 	U.2 	4.,) J.4 	1.5 	O. 	D.0 100.'02 

TAB TR VIII. Slling and Cakl.ng Properties 

1. Cokinfr„Pr2ertie by "Swel:tne  Iri1P7 Test 

SwelIin iriax 	  

Section. ,,-- Cok Classificatlon Chart . . 	 
Phyoicaï Prope:uties of By-Product Coke . 	 

Slackl 

-175 
XIII 

NON-COKING 

2. Caking Properties by   Gras  Method  (Mine Run), 

Gray Caking Index 	  NON-CAKING 



2 	 3 Curve No. 

Iv 	0.1  2140_2270___2 70 230 	130 	100 

NO. 1 SEAM -- RED DEER VALLEY MINE 

TABLE IX. Float and Sink Data on lt. " Slack 
- Ash - 

Specific Gravity 
Cumulative 

Weight Ash _Floats 	Sinks 
7eigHE Asii Weight Asri 

%  

	

52.1 	4.4 100.0 	13.5 

	

85.3 	6.0 	47.9 	23.4 

	

88.9 	6.6 	14.6 	57.4 

	

89.7 	6.9 	11.1 	68.8 

	

100.0 13.5 	10.3 	71.0 

	

Floats 1.33 	52.1 	4.4 

	

Sinks 1.33 	" 	1.40 	33.2 	8.5 
" 	1.40 	" 	1.5 0 	3.6 	20.4 
" 	1.5 0 	" 	1.6 0 	0.8 	40.8 
" 	1.6 0 	 10.3 	71.0 

+.10 Specific Gravity 
Distribution 

Gravity 	CalculateU 
Ordinate 

	

1.40 	94.6 -- 

	

1.45 	13.9 

	

1.55 	2.3 

	

1.65 	1.5 

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

Vola- 	Coking 
Specific Gravity 	Ash tile Fixed Prop- 

Matter Carbon perties 
	  %  	 

Initial Soft- Fluid Melt- Soften- Flow 
Sulphur Deform- ening Tempe- ing ing In- Inter - 

at  ion Point rature Range terval val 
°F. 	°F. 	°F. 	°F. 	°F. 	°F. 

	

4.9 40.7 54.4 	N.A.* 	0.5 	1970 2040 	2180 	210 	70 	14 0  

	

9.6 38.6 51.8 	If 	 0.4 	2190 2250 	2410 	220 	60 	160 

	

22.4 34.2 43.4 	tt 	0.4 	2130 2250 	2360 	230 	120 	110 

	

44. 0 26.0 3 0 . 0 	It 	0 .3 	213 0  2280 	2390 	26 0 	150 	110 
" 	1.6 0 	 77.0 16.7 	6.3 

*Non-agglomerate 

Floats 1.33 

	

Sinks 1.33 	" 	1.40 
" 	1.40 	" 	1.50 
" 	1.50 	" 	1.60 
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Figure 3 - Washability Curves for l in. slack - No.1 seam, 
Red Deer Valley Nine. 

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. 



3 3 

	

100.00 	UT3 

	

45.50 	9.4 

	

1.60 	32.4 

	

0.52 	50.0  

	

0.48 	52.0  

6.4 
6.6 
6.6 
6.8 

NO. 1 SEAM -- RED DEER VALLEY MINE 

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

Cumulative 
Specific Gravity 	Weight 	Ash 	Floats 	 Sinks 

	

Weight Ash Weicht 	AsE 
_i__ 	 c4 	e _2 A 	g_ 

	

Floats 1.33 	52.1 	5.0 	52.1 	5.0 	170. -(5- 	9.1 

	

Sinks 1.33 	" 	1.40 	44. 0 	8.7 	96.1 	6.7 	47.9 	13.5 
" 	1.40 	" 	1.50 	0 .7 	28.4 	96.8 	6.9 	3.9 	67 4 
" 	1.6) 	 3.2 	75.9 100.0 	9.1 	3.2 	75.9 

Curve No. 	 4 	 2 	1 2,4 	1 

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

■•••■•••■••■•■•• 	 1■••■•••III■■•■••••••••••■•11111•1■100,M10.'■•••■■■• 

Cumulative 
Weight Ash 	Floats 	Sinks 

Weight Ash Weicbt 	--Ash 

	

Sinks 1.33 	" 	1.40 42.90 
" 	1.40 	" 	1.50 	1.08 
" 	1.50 	" 	1.60 	0.07 
" 	1.6 0 	 0.48 

Curve No. 	 4 	 2 1 2 4 1  

Specific Gravity 

1.33 55.50 	--4-%7 Floats 1.33 55.50 •d 55.50 
8.5 9(3.40 

23.9 99.48 
26.2 99.52 
52.0 100.00 

■.),1 



NO. 1 SEAM -- RED DEER VALLEY MINE 

TABLE XII-I.  Chemical Analyses of Raw Coal, Clean Coal and Refuse 
• 	-Orto.li_Inch:Slack 	. • 	. 	. 

Raw Clean Coal 
Coal F1')ats 1.50 
	---% 1537b  

Refuse 
Sinks 1.50 

Weight 
Proximate Analysis (Dry Basis) 

ASh 	 e '12 6 . /0 	. . 	7-3 
Volatile matter - 	' 	 %. 34.8 _ 	35.6 
Fixed carbon 	

. --
%'52.6 - 	57.1 

Sulphur  	% 	0.5 	0.5 
Calorific Value 	 B T U  /rb 11,420 	,12,265 
Fusion Point of Ash, 	 °F. 2,-200 -. 2,100 
Melting Range of Ash ..... ... -:- 	°F, -. 2 -40 	-.170 

	

__22kIng ProE2ErLes ................, N.A.* 	 
*Non-agglomerate  

73.6 
16.0 
10.4 
0.1 

2 ,35 0  
2 ,320 

 440 
N.A.* 

TABLE XIV. Screen- .and Chemical Ana1yse8 of Sl_zs Prepared from 1:1 tc. Slack and Analyses of the 
Clean'Coal and Refuse of these Sizes after washing•at- a Gravlty oe 1,50 

' Cum 	 Floats 
Weight Weight Agh 	 F.P.A. Weight — Ash F.P.A7 

1/2 - 1 .1.' inch 67.8 	67.8 	11.7 	0.5 	2220 	93.3 	7. 6 	2170 
0 	1/2 inch .',52.2 	lop.o 	1.4,19 	0.4 	22140 	90.2_ 	7.2 	2160 	9.7 	72.4___=_ 

o 

Screen Sizes 
Sinks 

Weight 	AsE F.P.A. 
d 	d 	oF  

6.7 • 80.4 	23 00  



0 

Av'g Size in. 
Size Stabilit 

2.50 1.87 2. 06  
82.4 74.8 

Sizes Screen 

2 	- 	3 m.  
- 	2 m.  

J. 	- 	in. 
3/4 - 	lin.  
1/2 - 3/4 in. 
0 	-1/2  in. 

4 1. 

DRUMHELLER DISTRICT 
NO. 1 SEAM 

MIDLAND NO. 2 MINE, MIDLAND COAL MINING'CO. LTD. 
MIDLANDVALE, ALBERTA 

TABLE I. Screen Analysis, Specific Gravit and Bulk Density 

Scréen Sizes -W 

_Plus .13717 
4 	- 	8 m.  
2 	- 	4 in. 

2m.  
1 	- 1-1. in. 
3/4 - 	lin.  
1/2 - 3/4 in. 
.1/4 .- 1/2 in. 
1/8 - 1/4 in. 
#48 7 1/8 in. 
0 	#48 

Mine s.  
Plus 1 -1 in. . 	t 0 	r. .1•• in. 

1/2  r 	in. 
0 	-1/2  in.  

As Received 

by 	Cumu- 
II_Eljt lat  ive 

	

 

32.6 	49.4 49.4 

	

18.2 	67.6 

	

5.8 	73.4 

	

8.1 	81.5 

	

3.6 	85.1 

	

4.5 	89.6 

	

4.9 	94.5 

	

2.6 	97.1 

	

2.3 	99.4 
0.6  100.0 

100.0 
73.4 
26.6 
16.2 

- 10.4 

Bulk . 	- 
Specific Density ilsh 
Gravity. ' lbs.per 

cu.ft. 
-1754-  5274-TT  

1.37 	5L6 	9-7 
1.38 ', 	46.8 	12.6 
1.39 - 	46.3 : 	14.6 
1.4 0 	45.3 , 	15.0 
1.4 0 	44.2 	12.6 
1.41 44.5 	13.3 
1.41 	43.5 	13.8 
1.43 	40;7 , 	16.7 

]...47 	47.1 	21.3 _ 30.1 

	

58.9 	12.6 
s  10.0 

	

50.8 	15.2 

	

46.3 	14.0 

	

46.8 	17.4 
As Received_ 

Average Size:of Run-of-Mine 	 

'eAll-screels 178 in. and 
'No.  48  is Tyler 48-mesh 

larger are round-hole screens. 
with nominal aperture of 0.295 mm. 

TABLE II. Size Stability 

Screen Analysis Before and 
- After_pmet:Shatter.Test  

Before 	After 	:After 
Test 	2 Drops 4 Drops 
loo.o 	--6767:5- 	53.5 

17.0 
11.5 
5.0 
4.0  
9.0  

12.5 
10.5 
3.5 
3.0  
4.5 



. .. . . )^r,^ , . ..

NO. 1 SEAM -- MIDTLAND NO. 2 MINE

TABLE III. Crushing Tests
(Crueher set at li inch)

Size Crushed
Screen izes

14 in.
12 in.
10 in.
8 in.
7 in.
6 in.
5 in.
4 in.

Av' g part. aIze
Size Reduction

Plus 8 inch Lump_
c^ rçen Ânâlgsis

Bef ore After
Crushing Cru^hing

48.6
47.1

3.7
31.5
17.8
13.6
8.4
7.0
8.2
4.4
5.4

in. 10.224

4-d inch Lum
creen na a is .

Crushing Crushing
_..__.

e f ore After

21.5

19.6
32.5
26.4

TABLE IV. Grindability

3creen 3ize of Hardgrove
Coal Tested Index*
Mine Run 35•9o - 1i in. 37 3

18.4

6.5

0 in. 36•
* 3ee Appendix

0.5
2.8

38.2

14.1
7.0
6.0

3.3
3.2



2050 
2260 
2200 
2300 
2270 
2230 
2250 
2270 
2300 
2333 
2350 

2250 310 110 
2420 260 100 
2320 220 100 
2480 380 200 
2500 420 190 
2410 350 170 
2420 320 150 
2450 300 120 
2460 260 100 
2480 250 100 
2440 160 70 

200 
160 
120 
180 
230 
180 
170 
180 
160 
150 
90 

NO. 1 SEAM -- MIDLAND NO. 2 MINE 

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

Mois-   try Basis 	 - oft- 
ture  Ah Vola- Fixed Sul-  Cao- Initial Soften- Fluid Melt- ening Flow 

Screen Sizes (as 	tile Carbon phur rific Deform- ing Tem- Tempe- ing Inter- Inter- 
Recid) 	Matter 	 Value ation perature rature Range val 	val 
% 	--g- _-g._ 	....% 	% 	Btu/lb 	°F. 	°F. 	°F. 	°F. 	°F. 	°F.  

Plus 8 in. 15.1 
4 	- 	8 in. 15.5 
2 	- 	4 in. 14.9 

- 	2 in. 15.1 
1 	-  1 in. 15.5 
3/4 - 	1 in. 15.0 
1/2 - 3/4 in. 15.2 
1/4 - 1/2 in. 15.4 
1/8 - 1/4 in. 15.1 
#48 - 1/8 in. 13.0 
0  - #48  6.9 

Mine Run 	14.9 
Plus 11 in. 15.2 

0 - 1 in. 16.0 
1/2 - 1 in. 15.4 

*Calculated 

	

8.2 37.0 	54.8 0.5 12,100 1940 

	

9.7 32.9 	57.4 0.5 	2160 

	

12.6 34.7 	52.7 0.5 	 2100 

	

14.6 33.8 	51.6 0.5 	2100 

	

15.0 34.0 	51.0 0.5 	2080 

	

12.6 34.7 	52.7 0.5 . 	2060 

	

13.3 36.2 	50.5 0.5 	2100 

	

13.8 34.9 	51.3 0.5 	2150 

	

16.7 32.4 	50.9 0.5 	2200 

	

21.3 32.2 	46.5 0.5 	 2230 

	

30.1 28.9 	41.0 0.5 	2280 

	

12.6 35.0 	52.4 0.5 11,435 2020 	2280 	2450 	430 260 	170 

	

10.0 35.6 	54.4 0.5 11,795 2160 	2250 	2370 	210 	90 	120 

	

15.2 34.0 	50.8 0.5 11,000* 2250 	2320 	2420 	170 	70 	100 

	

14.0 34.1 	51.9 0.5 11,135 2120 	2260 	2420 300 	140 	160 

	

1121_22.8  48.8  2„5 _22.,621L 2020 	2200 	2440 420 280 	140 

Classification 2f_Coal by_Rank 

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



Gray Caking Index . . 	. 	NON-CAKING 

NO. I SEAM -- MIDLAND NO , 2 MINE 

TABLE VI.  Ultimate Analyses 
' 	' I (Minî'Ruu)  . 	, 

--- Carbon Hydroge n SUIphur Nitro- Oxv- Ah  Moisture 
, 

_ _ 	- .. 	.„ 
gen - gen 

1_ _L— e • 

As Received 	54.6 	3.6 	0.4 	1.1 	12.2 10.4 
Dry Basis 	66.4 	4.4 	0.5 	1.3 	14.8 12.6 

17.7 

TABLE VII. ,  Chemical Analysis of  Ah  

Sample 	Si02 Fe203 -.À12C5 Ca0 Mg0 Mn0 Neî0 K20-  P205 Tib2 SO3 Total 

	 1- 1- _1, 
48.4 	9.6 	20.1 	8.8 2.0 0.1 	2.4 0.5 0.6 	0.4 	5.2 98.1 

TABLE VIII. Swelling and Caking Properties 

1-221112E-LIMPIELIMJ2Z-121EZ In 	e t1jtVS  lac k  

Swelling Index . . . 	. . . • . 	. 	-190 
Section on Coke Classification Chart . 	XIII 
Physical Properties of By-Product Coke NON-COKING 

2- Ce-1.-.1kil_.:21 Pr—.21-rIM--e-_6•-...LY-15. Met421_!EllM_12..11.11 

Mine Run 



NO. 1 SEAM -- MIDLAND NC)o 2 MINE

TABLE IX. Float and Sink Data on 12" Slack
- Ash -

(As Received Basia)

S inks► t

Specific Gravity
Cumulative +.10 Specific Gravity

1Feight Ash Floâts Si.nks Distribution

Flô^tn-2-33 -T^ -.3
1.33 " 1.40 38.0
1.40 " 1-50 5.6
1.50 1.60 2.3
1.60 9.8

L'e ight Ash We it Aâh ravity a cu ated

^p+^.3- -^F.Y 1^T+ 1.40 ^93i5ate
7.0 82.3 5.4 55.7 19.1 1.45 20.2

18.0 87.9 6.2 17.7 45.0 1.55 4.2
29.6 90.2 6.8 12.1 57.5 1.65 2.2
64.0 100.0 12.4 9.8 64.0 1.75 2.0

2 1,214 1 3 3 5 5

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions Of 1'21-" Slack

Vôlâ-^ Cô1ing
Spec if ic Gravity

Sinks
If

Ash tile Fixed Proper- Sulphur
Matter Carbon ties

Floats 1.33 4.8 36.5 58.7 N.A.* 0.5
1.33 it 1.40 8.2 36.1 55.7 " 0.51.40 " 1.50 20.5 32.9 46.6 0.6
1.50 " 1.60 33.2 29.2 37.6 it 0.5
1.60 16.7 12.0 If 0.2

*Non-agglomeratc

Initis.l Sôft• Flûid
Deform- ening Tempe-
aticn Point rature
°F. °F. °F.

1950 2000 2150
2060 2160 2220
2210 2310 2400
2420 2500 2540
2^20 2630 2700

t- Soften- FIôw
ing ing In- Inter-

Range terval val
°F. °F. °F.

2 00 50
160 100

15 0

190 100 90
120 80 40
180 110 70
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Figure 4 - Washability Curves for 1 in. slack - No.1 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. 
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NO. 1 SEAM -- MIDLAND NO. 2 MINE 

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

Cumu at ive 
Specific Gravity 	Weight Ash 	FT i-Drs 

fineir-rei 17Tel-et -Uri 
- 	 % 	 eoe.maLeml.m• 

	

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 	n 	1.60 	1.1 	33.8 	97.1 	8.1 	4.o 61.1 
" 	1.60 	 2.9 	71.4 100.0  10.0 	2.9 71.4 

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

Cumulative 
Specific Gravity 	Weight Ash 	Floats 	Sinks 

Weight Ash Weight  Ah  

	

- 	 MIMYigelomf eMeeeriNO •Me••11, 

	

Floats 1.33 	29.0 	4.4 	29. 0 	4.4 	100.0 	9. 0  

	

Sinks 1.33 	" 	1.40 	55.8 	7.3 	84.8 . 6.3 	71. 0  10.9 
" 	1.4 0 	" 	1.50 	12.1 	20.9 	96.9 	8.1 	:5.2 24.0 
" 	1.50 	is 	1.60 	2.8 	34.7 	99.7 	8.9 	3.1 36.2 
" 	1.60 	---- 	0.3 	50.4 100.0 	9.0 	• 0.3 50.4 



NO. 1 SEAM -- MIDLAND NO. 2 MINE

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

0 to 11 inch Slack

Weight ...............................%
Proximate Analys is (Dry Bai)
Ash .................................^
Volatile Matter .....................^
Fixed Carbon ........................^
Sulphur ............... ..............^
Calorific Value .... ....... ....Btu/lb.
Fusion Point of Ash ...............F
Me lt ing Range of Ash . . . . . . 00 . . . . . . °F.
Cokin Properties ..... ..... ... ..

a Calculated
* Non-agglomerate .

Raw---lZ an
Coal Floata L. .50
100.0 88.5

13.6
34.6
51.8
0.5

11,095
2,320

170
_ N.A. * .

efüsé
S_inks 1. 0.

11.5

7.5 60.7
37.0 21.5
55.5 17.8
0.5 0.3

11,88o 4, 200
2^150 2,850+

280. 150+
N.A.* N.A.-*

TABLE XIV.
Screen and Chemical Analyses of Sizes Prepared

from 12 in. Slack and Analyses of theClean Coal and Refuse of these Sizes after waffihing au a Gravit9 of 1.50
n,,..,

s
.

in aScreen Sizes Weight Weight Ash Sulphur F.P.A. Wei htFAehtF
^

%
,F. ^^- 96 oF.A. Weight Ash .P.A.-A-

%1/2 - 1 in. 60.9
------,. .

-^-^--- ---- -̂-F^60.9 14.0 0.5 2260 89.0 7.7 2140 11.0 65.5 26600 - 1/2 in. 39.1 100.0 17.4 0.5 2300 82.9 7.0 2090 17.1 63.3 2700



1L 9 

DRUYZELLER DISTRICT 
NO. 1 SEAM 

COMMANDER COAL MINE, REGAL COAL CO. LTD. 
DRUMHELLER, ALBERTA 

0 

TABLE I. Screen Analysis, Spedific Gravity, and Bulk Density 

Specific 
Gravity 

1.38  
1.35 
1.35 
1.35 
1.36 
1.37 
1.36 
1.36 
1.36 

i1,37 

As Received 
Screen Sizes* --%------Tg--  

by 	cumu- 
weign lat  ive  

---rra---u-nT: 30.7 30.7 
4 	- 	8 in. 32.6 	63.3 
2. - 	4 in. 14.2 	77.5 

- 	2 in. 	3.5 	81.0 
1 	- 1i in. 	5.3 	86.3 
3/4 - 	1 in. 	2.8 	89.1 

	

3.2 	92.3 

	

3.6 	95.9 

	

2.0 	97.9 

	

1.6 	99.5 
0.5 100.0 

Mine Run 	 100.0 
' Plus li.  in. 	81.0 
O - lt in. 	19.0 
1/2  - 1* in. 	11.3 
O - 1/2 in. 	 7.7 

Bulk 
Density 
lbs.per 
cu.ft. 

48.3 
45.5 
43.3 
43.3 
42.4 
41.8 
41.0 
41.2 
i48.4 

58.6 

50.5 
45.3 
47.6 

1/2 - 3/4 in. 
1/4 - 1/2 in. 
1/8 - 1/4 in. 
#48 - 1/8 in. 
O - #48 

Ash 

7.7 
9.4 

10.1 
11.5 
12.9 
13.9 
12.8 
11.6 
12.1 
14.0 
17.9 
9.6 
9.2 

12.1 
13.1 
12.7 

Average size of Run-of-Mine 	  
As Received  

5.872 

scir-18 inI ."---.7.-1F-idarger ai,e round-hole screens. 
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 - 	in.  
Before After 	After 
test 2 Drops 4 Drops 
% 	I--- 	%  

2 	- 	3 in. 100.0 	46.5 	30.5 
li - 	2 in. 	 17.0 	18.0 
1 	- li in. 	 15.0 	18.5 
3/4 - 	1 in. 	 6.5 	9.0 
1/2 - 3/4 in. 	 6.0 	8.0 
0 	- 1/2 in. 	 9.0 	16.0 
Avtg size in. 	2.50 	1.77 	1.48 S i z e s t te_ _ _ _ _ 2 _ il .A . U_ L _ _ . - : _. _ _ _M . 8 _5_22_ 



Size Crushed 
Screen Sizes 

Plus 
§.2CAD-AatILY 
Before 
Crushing 
Wm.a..1..S=gef.irlaS 

Lurn 

After 
Crushing 

% 	•  

Before 	- After - 
Crushing Crushing 

22. 5 
41.7 
35.8 

4.9 
36.8 
15.8 
13.1 
6.8 
6.9 
7.5 
4.1 
4. 1 

, 
. •..NO. .1 SEAM - .7 *- COMMANDER .COAL "MINE 

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

12 - 14 in. .... 
10 12 it,. 
8 - 10 in. .... 
7 - .8 in. .... 
6 
5 
4 

23.6 
30.4 
20.5 
25.5 

- . 7 in. .... 
7 	6 in. .,.. 
- 5 in.. 

3 7 	4 in. oeoe 
2+, ..3 in. 

- 	2 in. .... 
1 - li in. .... 

3/4 7 	1 in. 
1/2 -. 3/4 in. we 
1/4 1/2 
1/8 -1/4 in; 
-0 --.1/8 
Avtg particle size 	10.734 	1.674 
Size reduction „21 

6.02 1 

1.3 
4.4 

35.4 
20.3 
13.o 
7.1 
6.3 
6.2 

.

3.1 

2.9 
1.748 

29.0  

TABLE IV. Grindability 

Screen gize of - 
Coal Tested 
Mine Run 

in. 
0 	1/2 in.: 

ppdÏT  

----711iFf&W; 
Index* ----------- 
42.8 
42.5 
42.1 



NO. 1 SEAM -- COMMANDER COAL MINE 

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

----- M-Orir-- -----ii-E-B- =------7
----,-...-  

ture rih  Vo-  fen-EiegUI:--délo- Initial Soften- Fluid Melt- Softening Flow 
Screen Sizes 	(as 	 tile Carbon phur rific deform- ing tem- tempe- ing Interval inter- 

recid) 	Matter 	 Value ation perature rature Range 	 val 
_% _.;___% 	.j% 	..% 	._, 	Btu/rb.... 	°F. 	°F. 	F. 	°F. 	°F. 	°F. 

	

Plus 8 in. 14.5 	7.7 36.9 	55.4 0.4 	12160 	1900 	2000 	2130 230 	. 100 	130 
4 	- 	8 in. 13.5 	9.4 37.2 	53.4 0.4 	 2150 	2230 	2260 	110 	80 	30 
2 	- 	4 in. 12.8 10.1 35.9 	54.0 0.4 	 2200 	2300 	2350 	150 	100 	50 
li - 	2 in. 11.2 11.5 36.7 	51.8 0.4 	 2180 	2270 	2330 	150 	90 	6 0  
1 	- 1-1- in. 13.0 12.9 36.8 	50.3 0.4 	 2230 	2320 	2390 	160 	90 	70 
3/4 - 	1 in. 13.0  13 .9 36.1 	5 0 . 0  o.4 	 2150 	2250 	2320 	170 	loo 	70  
1/2 - 3/4 in. 14.3 12 .8 35.4 	51.8 o.4 	• 	2190 	2260 	232 0 	130 	70 	6 0  
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 in. 13.9 12.1 36.1 	51.8 0.4 	 2190 	2310 ' 	2360 	170 	120 	50 
#48 - 1/8 in. 10.7 14.0 35.5 	50.5 0.4 	 2100 	2190 	2330 	230 	90 - 	140 
O - #48 	5.3 17.9 34.1 	48.0 0.4 	 2070 	2170 	2440 370 	100 	270 

Mine Ruh 	13.8 	9.6 37.0 53.4 0.4 	11840 2070 	2150 	2220 	150 	80 	70 

	

Plus 11 in. 13.7 	9.2 36.9 53.9 o.4 	11870 2120 	2200 	2360 240 	80 	160 
O - 1 in. 14.3 12.1 34.7 	53.2 0.4 	11405 	2300 	2370 	2460 	160 	70 	90 
1/2 - 1 in. 14.5 13.1 36.2 	50.7 0.4 	11445* 2200 	2285 	2355 	155 	85 	70 
O _z_)_)_ ri.ljL.012.L.I.6._o5_Lti_o./_L)_1215- 2210 	2 10 	2400 190 	100 	90 
*Calculated 

Bubb itutninous B 
Specific Volatile Index 
A.S.T.M. Classification 	 Subbituminous B 

l7; 

1111•••■■••M1M.■•••■ae 

Classification of  Coa1jjank  

113-Black lignite 



Sample 

Mine Run 

NO. 1 SEAM -- COMMANDER COAL MINE 

TABLE VI. Ul•timate Analyses 

Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture 
en en 

% 
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 

■IMMORIIII.Mee.14■1340. 	 lediMeirme 

Fe20,5 Al205 CaO MgO MnO Na20 K20 P205 TiO2 SO3 Total 

.1_  5  
42.9 15.0 	21.2 	8.3 2.3  0 .3 	1.6 	1.6 	o.4 50 100.1 

TABLE VIII. Swelling and Caking Properties 

I. 	 b tt Sw11 	Index Test (le slack)  

Swelling Index eopuecc.ceceOce■ ooe °coact , 	 -180 
Section on Coke Class icat ion Chart . 	XIII 
Phys ical Pr opert ie s of By-Product Coke 	N 01'; -C OKING 

11. Caking_pzeper r.s.JLs Method ...lent Run' 

Gray Caking Index 	 NON-CAKING 
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Figure 6 - Washdbility Curves for Plus 4 in.Lump (Crushed) - No.1 Seam 
Commander Coal Mine. 

Curve 1 - Cumulative coal-ash percentage (float). 
Curve 2 - Aotual ash percentage. 
Curve 3 - Cumulative refuse-ash percentage (oink). 
Curve 4 - Specific gravity. 
Curve 5 - + .1c Specific gravity distribution. 

kencoo r■.......■............■■■•••••■■•■•••••■■•••■■■••■••3 

/0 20 30 40 50 60% ASH 	 10 20 30 40 

Yigmre 5 - WaShability Curves for l in. Slack - No.1 Seam 
Commander Coal  Mina.  



Specific Gravity Weight Ash 

NO. 1 SEAM -- COMMANDER COAL MINE 

TABLE IX.. Float and Sink Data . on li" Slack 
- Ash - 

•■••••••••••••••• ■••■•••■-*. 

Cumulative 
FlOas 	Sinks 

We  I 1i 	ii çte ight 

+.10 Specific Gravity • 
Distribution 

Graviti---ereaidér 
Ordinate 

OVIOSgeeme•aude 

	

Floats 1.35 	50.5 	4.9 	50.5 	4.9 	100.0 	9.9 	11140 	95.8 
Sinks 1.35 " 	1.40 	37.6 	8.3 	88.1 	6.4 	49.5 15.0 	1.45 	45.1 tt 	1.40 " 	1.50 	5.3 	20.2 	93.4 	7.1 	11.9 36.3 	1.50 	7.2 

" 	1.50 " 	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. 	 2 	1 g_t4 

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of li" Slack 
(Dry Basis) 

Vola- 
Specific Gravity 	Ash tile Fixed 	Coking 

Natter  carbon Properties 

Initial Soft- Fluid Melt- Soften- Flow 
Sul- deform- ening tempe- ing ing in- inter-
phur ation point rature range terval val 

% 	°F. 	4F. 	°F. 	°F. 	°F. 	°F. 
•••■■•■■••••■,mmeVe 

Floats 1.35 5.7 
Sinks 1.35 " 	1.40 9.5 

" 	1.40 " 	1.50 21.9 
" 	1.50 " 	1.60 31.0 
" 	1.60 	 59.6  

37.5 56.8 Non-agglomerate 0.5 1980 2080 2130 150 	100 	50 
35.9 54.6 Non-agglomerate 0.4 2070 2300 2380 310 	230 	80 
32.9 45.2 Non-agglomerate 0.4 2100 2240 2470 370 	140 	230 
31.3 37.7 Non-agglomerate 0.4 2100 2270 2490 390 	170 	220 
22.6 	17.8 Non-agglomerate 0.3 2360 2470  25110  180 	110 70  



Curve No. 2 	1.2.4 	1 

Malt». 

NO. 1 SEAM -- COMMANDER COAL MINE 

TABLE XI. Float and Sink Data on l4-4 in. Lump 
- Ash - 

.■•••■•■•••••••MV.••=mgmen■li a.. ..••■• 

Cumulative 
Specific Gravity 	Weight Ash 	Floats 	Sinks 

Weight Ash Weight 	Ash 
e  

	

Floats 1.35 	19.7 	5.0 	19.7 	5.0 100.0 	7.8 

	

Sinks 1.35 	n 	1.40 	78.0 	7.5 	97.7 	7.0 	80.3 	8.5 
" 	1.40 	" 	1.50 	0.0 	0.0 	97.7 	7.0 	2.3 	40.8 
" 	1.50 	" 	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 

lim......■•••••■•■■....11•••■••■•■••■• 

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

•■••■•■••■•■■•••■■••■•■••••••■••••■••••■••■•■■•■••■••• •■••••■■■■•■•■•■■••••■••••••••••■•••■■••••• 

Cumulative 	+.10 Specific Gravity 
Specific Gravity 	Weight Ash 	Floats 	Sinks 	Distribution 

e _ 

	

Floats 1.35 	34.3 	5.4 	34.3 	5.4 	100.0 6.8 	1.40 	99.6 

	

Sinks 1.35 	n 	1.40 	64.6 	7.2 	98.9 	6.6 	65.7 7.5 	1.45 	65.3 - 
" 	1.40 	" 	1.50 	0.7 	21.2 	99.6 	6.7 	1.1 26.2 	1.50 	0.6 
" 	1.50 	n 	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 

Weiet Ash Wner---A-ST 'ia--7=t3rGi - a-e="Eiatia __g_ 	__g_ 	ordinate 

Curve No. 4 	 2 	1.2.4 	1 



NO. 1 SEAM -- C OMMANDER C OAL MINE

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

0 t o.11 Inch Slack

Raw Clean Coal Refuse
Weight

. . . . . . . . . . . . . . . . . ,:.. . . . . `. ... . . e

Pr oximate Analysis (Dry Bas is )
Ash ............................^
Volatile Matter ................%
Fixed carbon ...................%
Sulphur ........................%
Calorific Value .......Bt.u./lb.
Fusion Point of Ash ..........°F.
Melt ing Range of Ash . . . . . . . . . °F.
Coking Properties . ..............

*Non-agglomerate

TABLE XIV. Screen and Chemical Analyses of Sizes prepared from 12 in. Slack and Analysesof the Clean Coal and Refuse of these Sizes after washing at a Gravity of 1.50_.__.___._...,. .
r*,,..,,, -

Co Floats 1.5 0 Sinka 1. 0
100.0 92.2 7.8

12.1 8.2 61.6
34•7 35•4 27.7
53.2
. ,0. ^F 50. 4 10.2-11405. . 11955

-2370 2090 244016o 200 320
NA* NA* N.A.^.

Screen Sizes ^Feight ^teight Aah g^ ^,loats Sinks
^^ ft P' AC A.

1/2 - 1i in.
F. ^ .

, f% It
`' f ç ' - _._.^ ..^ ^ ^

0 - 1/2 in. ^0.5 lÔÔ.Ô 12, A.
Volt

210. y^•3 d-7 2160 6. 7 73.5 2700+7 3`- 92.5 8.1 2220 7.5 57.5 2470-



HY-GRADE 

TABLE I. Screen 

DRUMHELLER DISTRICT 
NO. 1 SEAM 

MINE, HY-GRADE COAL MINING CO., LTD. 
DRUMHELLER, ALBERTA 
	0 	 

Analysis, Specific Gravity, and bulk Density 

57. 

Specific 
Gravity 

- Sulk 
Dfinsity 
lbs.Per 
cu. ft.  

54.5 
51.3 
43.9 
44.o 
43.8 
42.3 
42.o 
42.0 
42.0 

Screen Sizes* 

	

Plus 8 in 	 

	

4 - 8 in 	 

	

2 - 4 in 	 

	

- 2 in 	 
1 - 	in 	 

	

3/4 - 1 in 	 

	

1/2 - 3/4 in 	 

	

1/4 - 1/2 in 	 

	

1/8 - 1/4 in 	 

	

#48 - 1/8 in 	 
O -#118 	 

Mine Run 
Plus 11 in.. 

O - 1 in.. 
1/2 - 1 in.. 
O - 1/2 in.. 

As Received 

by 	Cumu- 
yellat lative  

	

25.5 	25.5 

	

38.5 	611.0  

	

19.2 	83.2 

	

3.5 	86.7 

	

5.4 	92.1 

	

2.1 	94.2 

	

2.0 	96.2 

	

2.0 	98.2 

	

0.9 	99.1 

	

0.7 	99.8 

	

0.2 	100.0 

100.0 
86.7 
13.3 
9.5 
3.8  

1.36 
1.36 
1.37 
1.37 
1.38 
1.38 
1.38 
1.38 
1.38 

1 .4o 

Ash 

■■•■•1■ 

8.4 
8.4 
8.7 
9.6 
9.3 
9.3 
9.5 

10.0 
12.3 
15.4 
23.9 

	

56.0 	9.4 
8.4 

	

48.3 	11.6 
9.3 

14.1  
As Received  

in. 5.658 Average Size of Run-of-Mine 

screens 1/6 in. and-larger are round-hole screens. 
is Tyler 48-mesh with nominal aperture of 0.295 mm. 

TABLE II. Size Stability 

Screen 
After 

Sereen Sizes 
Béfoe  
Test 

2 - 3 in. 100.0 
• -  2m.  
1 -  lin.  
3/4 -  lin.  
1/2 - 3/4 in. 
O - 1/2 in. 
Avtg Size in. 	2.50 
Size Stability  %  

nalysis Before and 
Drop-Shatter Test  

- 
 

) inch  
After 	After 

2 Drops 4 Drops 

	

59.0 	47.0 

	

16.5 	18.0 

	

11.0 	11.5 

	

4.5 	7.0 

	

3.5 	5.5 

	

5.5 	11.0 

	

1.98 	1.76 

	

79.2 	70.4  



NO. 1 SEAM HY=GRADE MINE

TABLE III. Crushing Tests
(Crusher,set at ljinch)

ze Crus e -us nc umv
5crccn ::izcs

Screen Sizes

^..®

10 -
8 -

6 -
5
4
3
2 -
1i -
1

3A - 1 in......
1/2 - 3/4 in......
1/4 - 1/2 in......
1/8 - 1A in......
0 - 1/8 in.......

Avfg part.size in.
-Size reduction...%

-9 ,

ME

screen Anal als ScreeII na se
Be ore After Be ore @r
Crushing Crushing Crushing Crushing

7.1

^$^.^.. ,
31.2
28.3
23.5

1.2 17.0 1.7
15.5 12.2
32.3 32.9
14.7 15.2
11.6 12.4
6.4 6.8'
5.5 5.8
6.1 6.3
3.3 3.3
3•4 3.4

9.894 1.927 6.238 1.876
• 30.1

TABLE IV. Grindability

creen S ze--O? ardgrove
Coal Tested _Index

Mine Run...... 35.2
0- 1-1/2 in.. 34.5
0 - 1/2 in.. 35.2

* See Appendix



Móis- 
ture JUflï 

Screen Sizes 	(as 
rectd) 

NO. 1 SEAM - HY- GRADE MINE 

TABLE V. cProximate Analyses, Calorific Value and Fusibility of Aeh 

'ten.of 
Initial Soften- Fluid Melt- ing 	Flow 
Deform- ing-Tem- Tempe- ing Inter- Interval 
ation perature rature Range val 

L.  	°F. 

---Dry-Basis  
Vola- Pixed Sul- Calo- 
tile Carbon phur rific 

Matter 	 Value 

	

% 	% 	e  Btu/lb. 	

	

Plus 8 in.. 15.7 	8.4 36.5 55.1 	0 .6 	1900 	2220 	2350 450 320 
4 	- 	8 in.. 15.4 	8.4 37.9 53.7 	0 .6 - 12,205 1900 	2200 	2340 	44o 300 
2 	- 	4.  in.. 15.0 	8.7 36.4 	54.9 	0.5 	_ 	.1900 --- 2210  H : 2360 	46o 	310 

1900 	2220 	2350 450 320 
1900 	2210 	2360 460  310 
1900 	2200 	2340 440  300 
1910 . 2180 	2350  440  270 
1920 	2190 	2360 44o 270  
1930 	2200 	2380 450 270 
2100 	2280 	2450 350 180 
2100 	2320 	2490 390 220 

- 	2.in.. 14.8 	9.6 36.7 	53.7 	0 .6 
1 	-  1 in.. 14.1 	9.3 36.2 	54.5 	0 .6 
3/4 - 	1 in.. 16.3 	9.3 35.6 	55.1 	0 .6 

	

1/2 - 3/4 in.. 16.6 	9.5 37.3 	53.2 	0.6 

	

1/4 - 1/2 in.. 17.1 	10.0 37.8 	52.2 	0 .6 

	

1/8.- 1/4 in.. 12.3 	12.3 36.1 	51.6 	0.6 

	

#48 - 1/8 in.. 11.1 	15.4 36.1 	48.5 	0.5 	. 
o 	- #48 .... 6.4 	23.9 .30.7 	45.4 	0.6 

130 
140 
150 
130 
150 
140 
170 
170 
180 
170 
170 

	

Mine Run.... 15.4 	9.4 36.5 	54.1 	0.6 12,065 1900 

	

Plus 1

I 
in.. 15.6 	8.4 37.2' 54.4 	0.6 12,110 1930 

0 	- 1 in.. 15.8 	11.6 35.9 	52.5 	o.6 11,485 1920 

	

1/2 - 1 in.. 15.5 	9.3 36.3 	54.4 	o.6 12,005* 1920 
0 	- 1/2 in.. 14.8 	14.1 36.4 	49.5 	0 .6 lie  o8o 1930 

2220 	2350 450 320 	130 
2100 	2240 310 170 	- 140 
-2220 	2350 430 300 ' 130 
2210 	2340 420 290 	130 
2210 	2350 420 280 	140 

*Recalculated 

Classification of Coal by Rank  
Specific Volatile Index 	 118-Black Lignite 
A.S.T.M. Classification 	 Subbituminous B 



Dry basis 	70.2 
As Received . 54 

Cal;bbn Hydrogen -Sulphur Nitro- Oxy- Ash Moisture 
gen 	gen 

e.eo • 	12 	115 

1. Coking Properties by "swelline Index Test (le slack)  

Swelling Index 	 • 	-145 
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 	  •  NON-CAKING 

ON 
o  

0.11› 

wn 	Q:PAM uv_nrenw lerwre 

NO. 1 SEAM -  1Y-GRADE MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

TABLE VII. Chemical Analysis of Ash 

Sample 	3102 Fe203 Al203 CaO Mg0 MnO .  Na20 K20 P205 TiO2 SO3 'i'otal 

lar  
e .. .e  

Eellr 48.0 	b.5 2 1 .0 1 .6 2.0 0.01 	5.1 O.b 1.4 0.3 	1.5 97.01 

TABLE VIII. Swelling and Caking Properties 



Specific Gravity 

Floats 1.33 

	

Sinks 1:33 	" 	1.40 

	

". 1.40 	" 	1:50 
" 	1:50 	H 	1.60 
" 	1.60 

	

Weight Ash 	Floats  
Weight Ash 

	

43.6 	4.5 % -reee 4.5-  

	

43:9 	7.5 	87:5 	6: 0  
6:9 

	

2:4 	33.3 	95:5. 	7:6 

	

4.5 	62.2 100.0 	10.0 

5.6 	20.9 	93:1 

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

NO. I SEAM - HY-GRADE MINE 

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

	 t.10 Specific Gravity 
	Sinks 	Distribution 

Weight Ash Gravity 	Calculated 
* ' 	Ordinate  

	

100.0 	10.0 	1.40 	95 ..5 

	

564 	14:3 	145 	248 

	

12:5 	38:1 	1:55 	4:4 

	

6:9 	52:1 	1:65 	2:0 

	

4-•5 	62.2 	1.75 	. 1.0 

=Ash- Cumulative 

'TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of li" Slack 
(Dry Basis) 

Floats 1.33 5.3 59.6 557- 	N.A.* --el:-  2000 2020 2110 	110 ---ru--  90 

" 	1.40 	" 	1.50 23.6 32.2 	44.2 	N.A.* 	0.6 	2000 	2350 2500 	500 	350 	150 
" 	1.50 	n 	1.60 37.2 28.5 	34.3 	N.A.* 	0.6. 	2000 	2560 2750 	750 	560 	190 
" 	1.6o 	 68.8 18.6 	12.6 	N.A.* 	0.3 	2250 	2320 2710 	460 	70 	39 0  

*N6n-agg1omerate. 

ola- 	 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 'ea 
• 	 _ 	 ° F. 	.  ° F: 	° F: 	°F: 	° F. 	° F:  

N.A.* 
N.A.* 
N.A.* 
N.A.* 
N.A.* 

Sinks 1.33 F1"  1.40  8.7 35.7 55.6 N.A.* 0.6 2010 2220 2270 260 110 50 
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Figure, 7 - Washability Curves for le in. slack - No.1 seamy 
Hy-Grade Mine. 

Curve 1 - Cumulative coal-ash percentage (float). 
Curve 2 - Actual ash percentage. 
Curve  3-  Cumulative refuse-ash percentage (sink). 
Curve 4 - Speeific gravity. 
Curve 5 - 4- .10 Specific gravity distrib'ution. 



	

Weight Ash 		Floats  
Weight Ash 

	

69.7 	5.2 	69.7 	5.2 

	

20.8 	8.3 	90.5 	5.9 

	

7.6 	23.1 	98.1 	7.2 

	

1.7 	23.3 	99.8 	7.7 

	

0.2 	65.2 	100.0 	7.8 

Sinks 
 Weight Ash 

•  

100.0 	7.8 
30.3 13.8 
9.5 25.8 
1.9 36.7 
0.2 65.2 

Specific Gravity 

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

Floats 

	

Sinks 1.33 	" 
" 	1.•0 

1.50 
1.60 

1.33 
1.40 
1.50 
1.60 ft 

ft 

tl 

tt 

t t 

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

TABLE XI. 

NO. 1 SEAM - HY-GRADE MINE 

Float and Sink Data on ii-4 in. Lump 

-Ash- 

Cumulative 

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

-Ash- 

CUMulative 
Specific Gravity Weight Ash 

Sinks 1.33 
" 	1.40 
" 	1.50 

Fiéafi-n37 
" 	1.40 
" 	1.50 
" 	1.60 

Floats 	Sinks 
ht Ash W:ioght Ash 

%  

	

5.9 	0.0 	7.8 

	

7.3 	36.8 11.1 

	

7.6 	3.4 22.2 

	

7.8 	0.8 31.3 

	

65.2 	5.9 

	

33.4 	10.0 	96.6 

	

2.6 	19.4 	99.2 

	

0.8 	31.3 100.0 

Wei 



NO. 1 SEAM - HX-rRAnE MINE

TABLE XIII: Chemical Analyses of Raw Coa1,-Clean Coal and Refuse

0 to 1-1/2 Inch Sl.s.ck

aw, lean oal ^efusè
Coal' Floats 1.50 Sinks*1:50

eig t ........................... 10Ô.0

* Non-agglomerate
Coking Properties ..............: N.A.*' N.A.* N.A.*

:. lis il • • • • • e, s • •. • • • • • • . • • e • v •. • •• • • • ^ 11 • 6 8 C 57.1

Volatile matter................ % 35:9 37:3 22.6
Fixed carbon .....:...::.::::... 52.5 54.5 . 20.3
Sulphur ..................... ..^ 0.6 0.6 0.^+
Calorific value...... .B.T.U./lb. 11,485 12, 000 4j930
Fusion Point of Ash..........°F. 2220 2150 2650
Melting Range of.Ash........... F. 430 340 330

Proximate Analysis'(dry basis) :

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from
12 in. Slack and Analyses of the Clean Coal and Refuse of

these Sizes after Washing at a Gravity of 1.50

um. Floats Sinks
Screen Sizes Weight Weight Ash Sulphur F.P.A. Weight Ash P.A.- Weight 25H F. .F.P . A.

%.^, °F. OF. ^^ °F.
1/2 - 1-1 2 inch 7̂ Ô ^.0 ^ O.6 2210 92.0 8^ 2120 $.Ô 61.1 25Ô+
0 - 1/2 inch 28.0 100.0 14.1 0.6 2210 87.0 8.1 2090 13.0 56.7 2410

-;r _*I :> I O F-+ O Ozftz M F- H W I-a ^-+ 1U =- 1 N



Mine Run 	 100.0 

	

Plus 11  in.. 	 86.4 î o 	- 1.2- in.. 	 13.6 
1/2 - 1-A- in.. 	 8.5 
0 	- 1/2 in.. 	 5.1 

	

49.0 	11.6 
10.9 

	

50.5 	14.6 

	

43.2 	12.3 

	

44.3 	15.0 

65. 
DRUMHELLER DISTRICT 

NO. 1 SEAM 
BRILLIANT MINE, BRILLIANT COAL CO. 

DRUMHELLER, ALBERTA 
	0 	 

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

------ÉTteceived 
Screen Sizes* ---g------ir 

by 	Cumu- 
weight lative 

	

Plus 8 in.. 	15.6 	15.6 	1.37 	57.0 	9.9 
4 	- 	8 in.4 	49.1 	64.7 	1.37 	49.6 	11.5 
2 	- 	4 in.. 	18.1 	82.8 	1.38 	45.0 	12.1 
li - 	4 in.. 	3.6 	86.4 	1.38 	44.o 	12.3 
1 	- li in.. 	4.4 	90 .8 	1.37 	43.6 	12.5 
3/4 - 	1 in.. 	1.9 	92.7 	1.38 	44.4 	11.9 

	

1/2 - 3/4 in.. 	2.2 	94.9 	1.37 	42.8 	12.2 

	

1/4 - 1/2 in.. 	2.4 	97.3 	1.37 	43.0 	13.5 

	

1/8 - 1/4 in.. 	1.3 	98.6 	1.38 	42.5 	13.2 
#48 - 1/8 in.. 

	

1.2 	99.8 	( 
0 	-#48 .... 

	

0.2 	100.0 

	

i,  1.42 	4 	
18.8 

	

5.0 	
'  
25.0 

Specific 
Gravity 

Bulk 
Density 	Ash 
lbs  .per  
cu. ft. 

As  Received 
Average Size of Run-of-Mine 	 in 

41-37-i-C.WURg-178-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 Analirei-tefore and 
After Dro -Shatter Test .  

Screen Sizes 	 - 3 inc 
173-e- oxr-7e."-=é7----rreé--ri 
Test 	2 Drops 4 Drops 

2 	- 	3 in., 100.0 	fe.0 	52.0 
- 	2m.  

1 -  lin.  
3/4 -  lin.  
1/2 - 3/4 in. 
0 - 1/2 in. 

10.5 
10.5 
4.5 
3.0  
7.5 

12.5 
13.0 
5.0  
6.0  

11.5 

Av'g Size in. 	2.50 
Size Stability.9[ 

1.99 	1.75 
79.6 	70.0  



6 

4=e inch Lump"  
Screen Analysis 
Before After 
Crushing Crushing 

lo.o64 	1.891 
18 .8 

‹ 

H 
a 

NO. 1 SEAM - BRILLIANT MINE 

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

Size Crushed 
- 

Screen Sizes 

Plus 3 inch Lump - 
Screen Analysis  

Before Kfter 
CruShing Crushing 

	

10 - 12 in 	53.2 

	

8 - 10 in 	46.8 
7 .- 	8 in 	 
6 - 7m 	 
5- 	6m  	 . 
4 - 	Sin 	 0 .6 
3 - 	4 In 	 10.5 
2 - 	3m  	 39.6 
li -  2m  	 12.7 

	

1 - li in 	 13.3 
3/4 ... 	1 in  	 5.8 

	

1/2 - 3/4 in 	 6.o 

	

1/4 - 1/2 in 	 5.8 

	

1/8 - 1/4 in 	 2.9 

	

0 - 1/8 in 	 2.8 

Avig part.size in. 
Size reduction.% 

6.071 

29%7 
24.4 
19.1 
26.8 2.0 

9.1 
40.5 
12.4 
12.9 
5.6 
6.0 

 5.6 
3.0 

 2.9 

1.915 
31.5 

TABLE IV. 'Grindability 

Screen Size of " Hardgrcve* 
Coal Tested 

Mine Run 	 
0  -1-1/2  in 	 
0 -  112m 	 

* See AppendiX 

Index 

36.6 
36.6 
36.6 



NO. 1 SEAM - BRILLIANT MINE

Screen Sizes

Plus 8 in.:
4 - 8 in..
2- - 4 in. .
12 - 2 in..
-1 ' - 1 1̂ in..

1/2 - 3/4 in..
1/^+ - 1/2 in..
1/8 - 1/4 in..
#48 - 1/8 in..
0 - #48 ....

Mine Run....
1Plus 1y in..

0 - 1 in..
1/2 - 1; in..
0 - 1/2 in..

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

Mois- Dr Basis
ture Ash vola- Fixeu- a
(as tile Carbon phur rific

rec'd)' Matter Value'
-%-_. % _%,___ -% % B t u lb .

Initial Soften- Fluid Melt-
Deform- ing-Tem- Tempe- ing
ation perature rature Range
°F °F. °F. L.

15.1 9.9 36.8 53.3 0.5 2160
14.5 11.5 37.1 51.4 0.6 11,680 2150
14.5 12.1 37 .2 50.7 0. 5 2200
13.7 12.3 37:5 50.2 0.5 2220,
14.2 12.5 36.7 50.8 0.4 2230
14.5 11.9 35.2 52.9 0.4 2220
14.0 12.2 35.6 52.2 0.5 2210
14.5 13.5 35.7 50.8 0.5 2220
12.7 13.2 35.5 51•3 0.5 2220-
13.2 18.8 32.8 ^+8 .4 0.4 2240
7.5 25.0 32.6 42.4 0.6 2200

14.9 11.6 37 . 2 51.2 0.4 11,615 2200
1^+. 9 10-9 37. 6 51.5 0.4 11, 670 2210
15.0 14.6 35.3 50.1 0.5 11, 115 2210
14.2 12.3 36.1 51.6 0.4 11,400 2200
14.7 15.0 35.6 49.4 0.5 10,965 2250

2260 2440 280
2260 2460 310
2300 2460 260
2350 2480 260
2310 2470. 240
2320 2410 10
2320 2410 2Ô0
2300 2420 200
2310 2430 210.
2310 2460 220
2290 2400 200

2300 2^400 200
2310 2^10 200
2310 2410 200
2300 2410 210
234o 2460 210

Classification of Coal by Rank
Specific Volatile Index 116-Black Lignite
A.S.T.M. Classification Subbituminous B

Soften-
ing Flôw

Inter- Interval
val
OF. °F.

100 180
110 200
100 16o
130 130
80 16o

100. 90
110 90
80 120
90 120
70 150
90 110

100 100
100 100
100 100
100 110

90 120



Sample 	SiO2 Fer3 -1.1003 CaO MgO MnO Na, 0 'Cc° P205 TiO2 SO3 Total 
% 	 e 	• 	 % 	% 	% 

>fine -Run 5.à-`75 -44:7 22..d Bff.-5 	0.04 	4Th -04:17 

NO. 1 SEAM - PRILLIANT MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

Z-gî:bon Hyrogen -Sulphur Nitro- Oxy.:---AiMUEUFe.  
gen 	gen - 

.4 	1.1 	11.9 
1,3 

TABLE VII. Chemical,Analysis of Ash 

As Received 55.0 
Dry  basis 	67k  4: 6:4 14.7 

J5.  
9.4, 	1 . 

11 -.6 

TABLE VIII. Swelling and Caking Properties 

1. Cokile... ....11AwellIrE_Index  Test—Trr-iirE7877-- 
 , 

Swelling. 	 -175, 
.Section on Coke Classification  Chart..... 	XIII 
Physical Properties of by-Product Coke... 	NON-COKING 

2. Cakine Properties  bGra  Is Method (Mine Run) 

Gray caking index 	NON-CAKING 

Ifflind1=1 



Specific Gravity 	Ash 

Floats 1.32 -A 

	

Sinks 1.32 	" 	1.40 8.9 
n 	1.40 	n 	1.50 22.4 
" 	1.50 	" 	1.60 33.9 
" 	1.60 	 68.5  

*Non-agglomerate. 

*blimmbefflelemmememmmutaimimmeamedeeme ,mmmMUMmMeimee 

NO. 1 SEAM - BRILLIANT MINE 

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

Cumulative 	--t.10 Specific Gravity 
Weight Ash 	Floats 	Sinks 	Distribution 

4ight Ash 	Weight Ash Gravity 	Calculated 
Ordihate 

Specific Oiiavity 

Floats 1.32 

	

Sinks 1.32 	n 	1.40 
n 	1.40 	n 	1.50 
" 	1.50 	" 	1.60 
" 	1.60 

Curve No. 

1.40 

	

56.8 	7.7 	84.o 	6.9 	72.8 	13.5 	1.45 

	

9.6 	20.2 	93.6 	8.3 	16.0 	34.1 	1.55 

	

1.7 	31.5 	95.3 	8.7 	6.4 	55.1 	1.65 

	

4.7 	63.6 100.0 	11.3 	4.7 	63.6 	1.75 

2 	1, 2, 4 	1 	3 	3 	5 4 

9b.3 
44.6 
5.2 

. 1.5 
0.9  

TABLE X. Chemical Analysis and Fusibility.of Ash on Float and Sink Fractions of li" Slack, 
(Dry Basis) 

Vola- 
tile Fixed Coking 

Matter Carbon Properties e.1  55.9  

	

38.1 	53.0  

	

32.6 	45.0  

	

29.6 	36.5  

	

20.1 	11.4 	N.A.* 

Initial Soft- Fluid Melt- Soften- Flow 
Sulphur Deform- ening Tempe- ing ing In- Inter-

ation Point rature Range terval val 
°" 	0 In 	 0 in 	 0 in 	 0 in 

N 	 19 	 1 • 	 J • 	 . •  

	

0.5 	2040 2150 =3-0-  190 	'90  -"M.--  

	

0.5 	2160 2290 2440 280 	130 	150 

	

0.4 	2370 2570 2700 330 	200 	130 

	

0.7 	2280 2440 2560 280 	160 	120 

	

0.3 	2300 2450 2560 260 	150 	110  
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Figure 8 7 Washability Curves for 1 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 5 - + .10 Specific gravity distribution. 



NO. 1 SEAM - BRILLIANT MINE 

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

-Ash- 

Cumulative  
Specific Gravity 	Weight Ash 	Floats 	Sinks  

WeightAsh Weight Ash 
	 ,L....._ 	% 	% 	%  

	

Floats 1.32 	33.1 	5.2 	',.i 	5.2 100.0 	9.6 

	

Sinks 1.32 	" 	1.40 	48.2 	9.0 	81.3 	7.5 	66.9 	11.8 
" 	1.40 	" 	1.50 	17.2 	17.3 98.5 	9.2 	18.7 	19.2 
" 	1.50 	 1.5 	40.8 100.0 	9.6 	1.5 	40.8 

Curve No. 	 4 	 2  • 1,2,4 	1 	3 	3 

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

-Ash- 

Specific Gravity 

	

Floats 1.32 	-47-  6.9 23.2 	69  1O00 10.1  

	

Sinks 1.32 	" 	1.40 	52.4 	9.1 	75.6 	8.4 	76.8 	11.0 
" 	1.4 0 	" 	1.50 	23.3 	13.9 	98.9 	9.7 	24.4 	15.1 
" 	1.50 	 1.1 	40.3 100.0 	10.1 	1.1 	40.3 

Curve No. 	 4 	 21,2,4 	1 	3 	3 

Cumulative  
Weight Ash Floats  Sinks  

ViêpEE---ASH Weight Ash 



eT.  
Sinks 1.50 

b.5 

58.8 
22.0 
19.2 
0.2 

4,67o 
2320  

280 
N.A.* 

Screen Sizes 

-1-e=1-1/2 inch 
0 - 1/2 inch 

NO: 1 SEAM - BRILLIANT MIN7, 

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

0 to 1-1/2 Inch Slack 	 • 

Clean Coal 
Floats 1.50 

0 ---gr75---  

Raw 
Coal 

V"é"ràhT--
100.  

Proximate Analysis (dry basis) 
Ash 	  
Volatile matter 	  
Fixed carbon 	  
Sulphur 	  
Calorific value 	 
Fusion Point of Ash 
Melting Range of Ash 

• Coking Properties 	 • 
*Nbn-aggromerate 

10.5 

	

% 	35.3 	36.4 

	

% 	50.1 	53.1 
, % 

 

	

0 .5 	0.5 

	

B.T.U./lb. 11,115 	11,500 
	° F. 	2310 	2250 
	° F. 	210 	260 

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from 
in. Slack and Analyses of the Clean Coal and Refuse of 

these Sizes after Washing at a Gravity of 1.50 

um. 	 • 
Weight Weight Ash Sulphur F.P.A. Weight ASH--È.1577 VirghT—  Ash F.PX.7 

	

615 123 e475—  I'03 	 -6es -10 
100.0 	1 .0 	0.5 	23110 . 85.8 	8.9 	2290 	14.2 	63„4 	2320  



DRUMHELLER DISTRICT 
NO. 7 SEAM 

MINUTE MINE, MINUTE COAL CO. 
NORTH DRUMHELLER, ALBERTA 
	 0 	  

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

--------"eKà"-eteceived 	. ------ralk 

	

Screen Sizes* 	% 	% 	Specific Density 	Ash 

	

by 	Cumu- 	Gravity 	lbs.per 
weieht 	lative  	 Cu.  ft. 	fi,  

	

Plus 8 in.. 	10.9 	10.9 	1.36 	52.7 	17.0 
4 	- 	8 in.. 	20.8 	31.7 	1.36 	51.1 	14.1 
2 	- 	4 in.. 	21.1 	52.8 	1.39 	45.0 	15.5 
li• - 	2 in.. 	5.7 	58.5 	1.40 	45.4 	12.7 
1 	- li in.. 	11.2 	69.7 	1.39 	44.8 	14.4 
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 

	

1/4 - 1/2 in.. 	8.1 	90.5 	1.39 	42.8 	13.2 

	

1/8 - 1/4 in.. 	4.4 	94.9 	1.39 	41.5 	15.7 
#48 - 1/8 in.. 

	

4.1 	99.0 
O - #48 .... 

	

1.0 	100.0 

	

1.43 	46 	
20.5 

.6  29.8 

73. 

Mine Run 
Plus lt in.. 

O - lr in.. 
1/2 -  1 in.. 
O - 1/2 in.. 

	

100.0 	 54.0 	15.8 

	

58.5 	 15.8 

	

41.5 	 54.3 	15.7 

	

23.9 	 45.0 	14.0 

	

17.6 	 48.5 	17.7 

Average Size of Run-of-Mine 	 in. 
eceived 
3717--  

*All screens 1/8 in. and larger are round-hole screens. Nbr. 
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 - inch  
Before 	After 	After 

	

Test 	2 Drops 4 Drops 

2 	- 	3 in. 100.0 	56 .5 	43.5 
li - 	2 in. 	 14.0 	14.0 
1 	- li in.  • 	10.0 	12.5 
3/4 - 	1 in. 	 •  5.0 	7.0 
1/2 - 3/4 in. 	 5.5 	7.0 
0 	- 1/2 in. 	 9.0 . 	16.0 

Avig Size in. 	2.50 	1.88 	1.63 
Size Stabiiity. 	75.2 	65.2  



NO. 7'SEAM - MINUTÉ MINE

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

-Plûs inch Lump - Inch Lump
Screen al sis

Before ter
Crushing Crushing

11.9
88.1

9.238 1.567
17.0

TABLE IV._ Grindability

Screen Size of
Coal Tested

* See ppendix

Size Crushed

Screen Sizes

10 - 12 in.....
8 10 in.....
7 - 8 in......
6 - 7 in.....
5 - 6 in.....
4 - 5 in.....
3 - 4 in.....
2' - 3 in..
12 - 2 in..
1 - 12 in......

3/4 - 1in.....
1/2 - 3/4 in.....
1/4 -, 1/2 in.....
1/8.- 1/4 in.....

0 - 1/8 in......

Av'g part.size in.
Size reduction...%

Hardgrové*
Index

36.6
35.9
37.3

15.4
27.9
22.1
34.6



NO. 7 SEAM - MINUTE MINE 

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

Dry Basis 
Aih Vola- Fixed Sul- Calo-

tile Carbon phur rific 
Matter 	 Value' 

t.  % 	% 	%  Btu/lb.  

Soften- 
Initial Soften- Fluid Melt- ing • 	Flow 
Deform- ing-Tem- Tempe- ing Inter- Interval 
ation perature rature Range val 

° F. 	° F. 	° F. 	° F. 	° F. 	° F.  

Mois- 
ture 

Screen Sizes 	(as 
rec , d) 

	

•  Plus 8 in.. 15.0 17.0 33.9 	49.1 
4 	- 	8 in.. 15.8 14.1 34.3 	51.6 
2 	- 	4 in.. 15.0 15.5 33.7 	5o.8 

- 	2  in 	15.9 12.7 34.4 	52.9 
1 	- 	In 	15.8 14.4 35.2 	50.4 
3/4 - 	1 in.. 15.1 13.6 34.4 	52.0 

	

1/2 - 3/4 in.. 16.0 11.6 35.1 	53.3 

	

1/4 - 1/2 in.. 16.5 13.2 34.5 	52.3 

	

1/8 - 1/4 in.. 14.7 15.7 34.7 	49.6 

	

#48 - 1/8 in.. 12.5 20.5 31.7 	47.8 
n 	- 448 .... 	4.7 29.8 28.9 	41.3 

	

Mine Run.... 15.3 15.8 33.9 	50.3 

	

Plus l in.. 15.6 15.8 34.7 	49.5 
0 	- le  in 	15.5 15.7 34.3 	50.0 

	

1/2 - 1* in.. 15.3 14.0 34.9 	51.1 
0 	- 1/2 in.. 15.1 17.7 32.5 	49.8 

0 .5 10,720 2350  
o.6 	2350  
0.5 	 2250  
o.6 	2280 
o.6 	2270 
o.6 	2270 
o.6 	2250  
o.6 	2200 
0.6 	2220 
0.5 	 2280 
0.5 	' 	2230 

0.6 10,820 2230 
0.6 10,940 2310 
0.5 10,885 2200 
0.5 11,085 2230 
0.5 10,555 2230  

	

2500 	2600 250 150 	100 

	

2430 	2530 180 	80 	loo 

	

2310 	2430 180 	6o 	120 

	

2370 	2460 180 	90 	90 

	

2330 	2460 190 	60 	130 

	

2350 	2430 160 	80 	80  

	

2300 	2420 170 	50 	120 

	

2300 	2500 300 100 	200 

	

2330 	2530 310 110 	200 

	

2390 	2460 180 110 	70 

	

2330 	2540 310 100 	210 

	

2420 	2520 290 190 	100 

	

2380 	2500 190 	70 	120 

	

2370 	2530 330 170 	160 

	

2330 	2520 290 100 	190 

	

-2360 	2540 310 130 	180 

Classification of Coal by Rank  
Specific Volatile Index 	 108-black Lignite 
A.S.T.M. Classification 	 Subbituminous 



ing ProDerties bv -nswellinie Index Tes t (le slack 

NO. 7 SEAM - MINUTE MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

-"Carbon Hydrogen Sulphur Nitro- Oxy- 
gen 	gen 	. 

	

%.-  	
As Received. 53.8 	3. 	0.5 	0.9 	12 	13. 	.15.3 
12ELb"is 	6.k 	• 	 7 I . 8  

TABLE VII. Chemical Analysis of Ash 

• Sâàeéo S102 Fe203  Al203  CaO MgO MnO Na2 0 fe.70 i7)05 (-- 10203  Total 

%  
MjiieRtm 	.5 	3.6 	22.8 	6.1 0.5 0.1 	3.0 1.7 	0.3 	0.8 4.1 	98.  

TABLE VIII. Swelling and Caking Properties 

Swelling Index 	  
Section on Coke Classification Chart 	 
Physical Properties of by-Product Coke 	 

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

Gray caking index 	  

-200 
XIII 

NON-COKING 

NON-CAKING 



• 	 Cumulative 	t.10 Specific Gravity 

	

Weight Ash 		Floats 	 Sinks 	Distribution  

	

Weight Ash 	Weight Ash Gravity 	Calculated 
Ordinate 

	

48.0 	3".d 	4d.o 	3. 3 	loos° 	12.9 	1.40 	94.2 

	

28.3 	8.4 	76.3 	5:5 	52:0 	21:3 	1:45 	31:4 

	

12:9 	22.4 	89.2 	7.9 	23:7 	36:7 	1:55 	8:7 

	

3:6 	30:6 	92:8 	8.8 	10:8 	53.8 	1:65 	15 

	

7.2 	65.4 	100.0 	12.9 	7.2 	65.4 	1.75 - 	0 .7 

2 	1,2,4 	1 

Specific Gravity 

Floats 1.33 

	

Sinks 1.33 	e 	1:40 
" 	1.40 	" 	1.50 
" 	1.50 	" 	1.60 
" 	1.60 	" 

Curve No. 	 4 

Ce0 

NO. 7 SEAM - MINUTE MINE 

TABLE IX. Float and Sink Data on l in. Slack 
-Ash- 

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of li" Slack 
(Dry Basis) 

Vola- 	- 
Specific Gravity 	Ash tile' Fixed Coking 

Matter Carbon Properties 

Floats 1.30 -4-74 38-.-4r 

	

Sinks 1.30 	" 	1.40 9.7 36.1 	54.2 
" 	1.40 	" 	1.50  25.2 31.1 	43.7 
" 	1.50 	" 	1.6o 33.7 28.3 	38. 0  
" 	1.6o 	 69.1 17.2 	13.7 
on-agglomerate. 

Initial Soft- Fluid MeIt- Soften- Flow 
Sulphur Deform- ening Tempe- ing ing In- Inter- 

ation Point rature Range terval val 
° F; 	°F; 	° F: 	° F; 	° F;  

	

1950 2080 2140 -17-50-  130 	60 
0 .6 	2150 225 0  2420 27 0 	loo 	170 
0 .6 	2450 260 0  2680  230 	150 	80  
o.4 	2460 2630  273 0  270 	170 	100 
0.2 	2340 2450 2700 360 	110 	250 

N.A* 
N.A.* 
N.A.* 
N.A.* 
N.A.* 
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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 - Cumulat ive refuse-ash percentage (sink).. 
Curve 11,  --Specific gravity. 
Curve 5 - 	.113 ,Specific gravity distribution. 



NO,,  7 SEAM - MINUTE MINE 

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

41sh- 

Cumulative  
Specific Gravity 	Weight Ash 	Floats 	Sinks 

Weigh: Ash W1:ight Ash 
% 	,  % 	•;% 	•% 	• •%•  

	

Floats 1.33 	59.3  • 3.7 	59. 	3.7 	o.o 	e4 

	

Sinks 1.33 	" 	1.40 	15.4 	9.5 	74:7 	4:9 	40.7 	17:7 
" 	1.4 0 	" 	1.5 0 	23.7 	22.3 	98;4 	9:1 	25:3 	22;7 
" 	1.50 	" 	1.6 0 	1.6 	29.4 100.0 	9.4 	1.6. 29.4 

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 

Weytit Ash lel oeiort Ash 

n 

	

Floats 1.33 	- 8"-- 	3.i • 	.3:g 	.0 

	

Sinks 1.33 	" 	1.40 	44.4 	9.6 	71.2 	7.4 	73.2 	15.4 
" 	1.4 0 	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  	7 	3  



NO. 7 SEAM - MINUTE MINE

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

0 to 1-1/2 Inch Slack

aw Clean Coal Refuse
Coal Floats 1.55 Sinks'1.55

eghto..............oo•.........^ :Ô 907 9 ,3P:^^o:xïme.te Analysis (dry basis ) '
Ash'•.r..o.. . y.p^••OU,c..r•uu•.aoe^ 14.0(a)

80

.65 ^ oVolatile Ms.tte.r, : 35:2 35.1 18 . 6
Fi..^ed'carbu.... . .. > . 50:8 56:2 16:4
Sulphur..,...,....., ..^• .: ^^:^ 0:6 0.,6 0,.3
Calorific Value.. .; À:B:TaU: j'Ib. 11,000 11,665 3,935
Fusion Point of Ash.:.e:..:,:°F:2370 2300 2530
Meïting Range of Ash:...o:,c;:°F, 330' 280' 380'
Coking Properties,oo,..e....... .e. N.Ao* N.A.* N.A.*

Non-ag glômérate
Ce.iculated

TABLE XIV, Screen and Chemical Analyses of Sizes Prepared from
12 in. Slack and Analyses of the Clean Coal and Refuse of

these Sizes a.fter Washl.ng at a G:^,iavity of 1.50

Cum. 71 oats inksScreen Sizes Weight Weight Ash Sulphur F.P.A. Wei ht sh F.P.A^ W ight Ash F.P.
%

.^^^ ° ° -^- °
172 "'.167,"72- inch 5 7`6 l+.ô 0 233 .0 ^^ô ^ s3ô 7+^00- 1/2 inch 42.4 100.0 17.7 0.5 2360 81.8 8 . 5 2150 18.2 63:6 2420



81. , 
ROSEDALE DISTRICT 

NO. I SEAM 
STAR MINE, ROSEDALE COLLIERIES LTD. 

ROSEDALE, -ALBERTA 
	0 	 

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

As Web-eived 	 Bulk 
Screen Sizes* 	% 	% 	SpeCific Density 	Ash 

by 	Cumu;- 	Gravity 	lbs.per 
	  weight 	lative  	 Cu.  ft.  

	

Plus 8 in.. 	24.1 	24.1 
4 	- 	8 in.. 	38.2 	62.3 
2 	- 	4 in.. 	18.9 	81.2 
11 - 	2 in.. 	4.2 	85.4 
I 	- 11 in.. 	4.9 	90.3 
3/4 - 	1 in.. 	2.1 	92.4 
1/2 - 3/4 in.. 	2.6 	95.0 
1/4 - 1/2 in.. . 	2.6 	97.6 
1/8 - 1/4 in.. 	1.1 	98.7 
#48 - 1/8 in.. 	1.1 	99.8 
O - #48 .... 	0.2 	100.0 

1.35 
1.34 
1.35 
1.35 
1.36 
1.36 
1.36 
1.36 
1.37 

1 .39 

52.5 
49.2 
45.2 
44.3 
43.9 
45.0 
42.9 
42.3 
37.2 

42.5 

9.2 
9.3 
9.1 
8.6 
9.8 
9.7 
11.0 
11.4 
12.9 
14.8 
20.8 

Mine Run 	 100.0 	 55.6 	10.1 

	

Plus lt in.. 	 85.4 	 8.8 
O - 1-e in.. 	 14.6 	 48.5 	11:5 
1/2 - 1* in.. 	 9.6 	 46.1 	10.1 
O - 1/2 in.. 	 5.0 	 41.2 	12.7 

' 	 As Received  
Average Size of Run-of-Mine 	 in. 	5.51 

*Al].  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 	- 	3 in. 100.0 	63.0 	46.5 
11 - 	2 in. 	 12.0 	15.0 
1 	- 11 in. 	 11.0 	15.5 
3/4 - 	1 in. 	 5.0 	6.5 
1/2 -  - 3/4 in. 	 3.5 	5.0 
0 	- 1/2 in. 	 5.5 	11.5 

Avtg Size in. 	2.50 	2.00 	1.74 
Size Stability.% 	80.0 	69.6  



3.2 
32.8 
15.2 
12.4 
7.9 
7.9 
8.8 
5.3 
6.5 

1.519 
14.2 

17.8 
22.3 

• 	23.8 
36.1 

5.718 

Screen 
Before 
Crushing 

-% 

11-61 -------Artëï,  - 
Crushing 

82. 
NO.ilbSEAM - STARSINE 

, 
TABLETIII Crushing  Tests. 
(Crusher , set at 11. inch) 

Bize Crushed Plus -  d- inch Luir k-b inch Lump  
Screen 

Before 
Crushing Screen Sizes 

. 	. 	, 
12 - 14 in 	26.6 
10 - 12 in 	31.5 
-8 - 10'in 	41.9 
7 - 	8 in' 	 
.6' - 	7m 	- 

	

5 -  6m 	 
,4 .- 	5m 	 
3 - 4 in 	 

	

2 -  3m 	 

	

1-k-  2m 	 
- 

3/4 - 1 in 	 
1/2. -2  3/4 in 	 

	

- 1/2 in 	 
1/8 - 1/4 in 	 

o.  - 1/8 in 	 

Avtg part.size in. 	10.694 
Size reduction...4 

nalysis 
After 
Crushing 

ie 

5.0 
38.7 
18.4 
12.3 
6.7 
6.1 
6.4 
3.2 
3.2 

1.746 
30.5 

TABLE IV. Grindability 

Screen Size of 
Coal Tested 

Mine Run 	 
0 - 1-1/2 in• • 
0- 1/2 in 	 

Hardgrove* 
Index 

36.9 
33.4 
33.8 

*See Appendix 



Z113 

NO. 1 SEAM - STAR MINE 

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

EDiS- 	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.. 
- 	8 in.. 

2 	- 	4 in.. 
- 	2 in.. 

1 	-  34m..  
3/4 - 	1 in.. 
1/2 - 3/4 in.. 
1/4 - 1/2 in.. 
1/8 - 1/4 in.. 
#48.- 1/8 in.. 
0  - #48  .... 

Mine Run.... 
Plus 11 in.. 

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

*Calculated 

	

16.4 	•9.2 37.5 	53.3 	0 .7 11,940 2100 

	

16.2 	9.3 37.1 	53.6 	o.6 	2050 

	

15.0 	9.1 37.1 	53.8 	0 .7 	2 050  

	

14.4 	8.6 36.5 	54.9 	0 .8 	2040 

	

14.7 	9 .8 36.1 	54.1 	0.9 	2060 

	

14. 0 	9.7 36.6 	53.7 	0 .9 	2060 

	

15.4 11.0 36.5 	52.5 	0.9 	2070 

	

12.5 11.4 35.6 	53. 0 	0 .8 	2070 

	

11.6 12.9 35.8 	51.3 	0.8 	2070 

	

10.8 14.8 35.5 	49.7 	0 .8 	2070 

	

6.4 2 0 .8 34.3 	44.9 	0 .7 	. 	2150 

	

15.5 10.1 36. 0 	53.9 	0.7 11,870 2160 

	

15.8 	8.8 37.6 	53.6 	0 .7 12,025 2 070  

	

15.2 11.5 37. 0 	51.5 	0 .9 11,500 2080 

	

14.9 10.1 37. 0 	52.9 	0 .9 11,825* 2100 

	

13.9  12.7 36. 6 	50.7 	0 .8 11,200 2120 

2200 	2390 290 100 	190 
2180 	2350 300 130 	170 
2160 	2350 300 110 	190 
2130 	2300 260 	90 	170 
2200 	2310 250 140 	110 
2190 	2290 230 130 	100 
2180 	2300 230 110 	120 
2170 	2300 230 100 	130 
2170 	2300 230 100 	130 
2180 	2300 230 110 	120 
2250 	2330 180 100 	80  

2260 	2340 180 loo 	80  
2160 	2350 280 	90 	190 
2180 	2380  300 100 	200 
2220 	2300 200 120 	80  
223 0 	2380  2,6o 110 	150 

Classification of Coal  by Rank 
Specific Volatile Index 	 115-Black Lignite 
A.S.T.M. Classification 	 Subbituminoua B 



NO. 1 SEAM - STAR MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 	 .„.„... 

• Carbon Hydrogen Sulphur Nitro- InE77--M17--gairtilFi 
gen 	gen 

As Received 
Dry Basis 

TABLE VII. Chemical Analysis of Ash 

ureW—a 	S102 Fe2O3 Al203  Ca--ge--Mn0 	ea20 K20 P2 05  Ti02  303  Total 

Mfin  
 % 	.a 	L  %  

45 .4 	0.5 	21.4 	9.0 1.7 0.1 	4.5  0 . 5 1.1 	0 0 b 7.0 	977U 

TABLE VIII. Swelling and Caking Properties 

Proper-ti re—Tg--, nr-Index Test tr. 

Swelling Index... ......... .......... ..... 	-175 
Section on Coke Classification Chart 	XIII 
Physical Properties of By-Product Coke 	NON-COKING 

2... OalgliEproperties_bz_Grayls  Method Mine Run) 

Gray caking index...........,,. ..... so.. 	NON-CAKING 

----e7u-- -&- 
4.8 	0.7 	1.4 	14.5 10.1 

-75575-  

ac 
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Figure 10 - Washability Curves for 1 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. 

10 
1.9 



NO. 1 SEAM - STAR MINE

Specific Gravity
Wei ht sh ei h sh Gravity Calculated

%_ ^ Ordinate
Floats 1. 33

Sinks 1.33 " 1'.^+0
1.^F0 n 1.50
1:50 " 1.60
1.60

Curve No.

.TABLE IX. Float and Sink Data on"1- '̂ in. S]A"u
-Ash-

4 2 1,2,4 1 3 3 5

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of 11" Slack
(Dry Basis)

vola- Initial Soft- ^uid e t- often- 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 loats 1 . 33 ^ p - --r5-
Sinks 1.33 1.40 10.1 35.6 54.3 N,A.* 0o8 214o 2270 2310 170 130 4o

" 1.4o 1.50 21.8 35.2 ^+3•o N.A.* 0.7 21^Fo 22^+o 2320 180 100 80
" 1.50 " 1.60 34.1 29.0 36.9 N,A.* 0.9 2170 2280 2370 200 110 90
" 1.60 70.6 ^ 10.5 N.A.* 1.5 2020 2120 2170 150 100 50

* on-agg omerate ^-^

Cumûlative .10 Specific Gravity
Weight Ash loa s ncs Distribution

55 0 4 5•0 5• 5• 10 O. -d- . 1. LVO ` ^
37-0 8.6 :' 92.4 6.^+ 44.6. 13.8 1.45 13.13.6 19.2' 96.0 6.9 7.6 38.9 1.55 1.5
1.0 31.6 97.0 7.2 4.0 56.6 1.65 1.03.0 64.9 100.0 8.9 3.0 64.9

.



Curve No. 2 	1, 2, 11 	1 

NO. 1 SEAM - STAR MINE 

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

-Ash- 

Cumulative  
Specific Gravity 	Weight Ash ----Mats 	Sinks  

Akin-  Ash Weight Ash 
.% 	1_±  	 

	

-----111=.ts-173-3 	 4.5 -b1.1 4.5 100.0 7.4 

	

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 	77.6 

	

' " 	1.60 	 0 .6 	77.6 100.0 	7.4 	0 .6 	77.6 ' 

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

-Ash- 

Specific Gravity 	Weight Ash 	 
Weight giE Weight Ash 

	

Floats 1.33 	-477,- -57 

	

Milks 1.33 	" 	1.40 	46.6 	7.6 	95.9 	6.6 	50.7 	8.6 
" 	1.40 	" 	1.50 	4.1 	20.5 100.0 	7.2 	4.1 	20.5 

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



NO. 1 SEAM - STAR MINE 

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

0 to 1-1/2 Inch Slack 

'Man  Goal 	Refuse 
Floats 1.45  

94.ti 

eruse • 
Sinks . 1212 

5a- 

66.9 . 
19.0 
14.1 
0.8 

1 345 
2470 
200' 
N.A.* 

Coal 
Inifilit 	 % -IUU7U 
Proximate Analysis (dry basis) 
Ash 	 ' 	' % 	11.5 
Volatile Matter 	"" 	% 	37.0 
Fixed carbon  - ' 	- 	' 	% 	51.5 
Sulphur 	 . % 	0.8 
Calorific Value 	B T II  /lb. 11,500 
Fusion Point of Ash 	° F. 	2180 
Melting Range of Ash 	° F. 	300 
CokingL Properties 	 • 	N.A 

*Non-agglomerate 

77 
36.9 
55.4 
0.8 

11,990 
2060 
270 

.*  

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from 
in. Slack and Analyses of the Clean Coal and Refuse of 

these Sizes after Washing at a Gravity of 1.45 

	

-Ut177------- 	 --Pllas 	 Sinks  __--____--- 	  

Screen Sizes Weirt Weirt Ash Sulphur F.P.A. Wei§ht Ash F.P.A7 Weiht Ash F.T.A. 
	 _i_ 	 °F.. 	 % 	° F. 

	

5.7 10.1 	0.9 	2220 	9e1 --74FS 2070 	3.9 60.9 2080 
100.0 	12.7 	0 .8 	2230 	90.5 	7.6 2150 	9.5 	54.8 2270  

172 - 1-172 inch 
0 - 1/2 inch 



ROSEDALE DISTRICT 
NO. 5 SEAM 

ROSEDALE MINE, ROSEDALE COLLIERIES LTD. 
ROSEDALEp.AIBERTA 

o  

TABLE I. Screen-Analysis, Specific Gravitye  and Bulk Density 

A.  Received 	 Bulk 
_. 

	

Screen Sizes* 	 -' - 	Spécifie Denàity 	Ash 
by 	Cumu- 	Gravity 	lbs.per 
	  weight 	lative 	 Cu.  ft. 	«  %  

	

- Plus 8 in:: 	2 0 :6 	211.6 	1:36 	53:4 	129 
4 	- 	8 in.. 	33.6 	54.2 	1:35 	51:8 	10.2 
2 .  - 	4 in:: 	15:1 	69:3 	1.35 	45:6 	11:5 
li - 	2 in.. 	3.8 	73.1 	1.36 	45.5 	11:8 

	

1 • - li in.. 	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 in.. 	4.4 	85.9 	1.38 	43.5 	11:9 

	

1/4 - 1/2 in.. 	6.2 	92.1 	1.39 	42.5 	13.4 

	

1/8 - 1/4 in.. 	3.7 	95.8 	1.41 	41.5 	15:3 
#48 - 1/8 in.. 3.2 
o - #48 .... 

	

1.0 	100.0 

	

99.0 	1.41 	i 46.8 	21:5 31.5 

Mine Run 	 100.0 	 56.8 	13:3 

	

Plus 14 in.. 	 73.1 	 12:9 
O -  1  in.. 	 26.9 	 53:8 	14.8 

	

1/2 - lt- in.. 	 12.8 	 45.5 	11:4 
O - 1/2 in.. 

	

	 14.1 	 51.0 	17.0 
_  

As Received  
Average Size of Run-of-Mine 	 iti 	4.817 

*AlI 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 

----"-------=x7Fén Analysis Before and 

---41---.teL-----Dm-S11-2attel.---2-2-rest  Œ  

	

Screen Sizes 	-t3 inch  
Before 	A ter 	After 
Test 	2 Drops 4 Drops 

.%. 	.%. 
2--7:--777177 1 . .0 	55.5 	40.5 
li - 	2 in. 	. 14.0 	13.0 
1 	- li in. 	 11.0 	13.0 
3/4 - 	1 in. 	 5.5 	7.0 
1/2 - 3/4 in. 	 6.o 	9:0 
O 	- 1/2 in. 	 8. 0 	17.5 

Avtg Size in. • 2.50 	1..88 	1.57 
Size StabilL__ 	75.1 	62.8__ 



NO. 5 SEAM - ROSEDALE MINE 

TABLE III. Crushing Tests 
(Crusher set St l inch) 

90. 

Size Crushed 

Screen Sizes  

Plus b inch Lump  
Screen Analysis  

Before 	After 
'Crushing Crushing  

4-d inch Lump 
Screen Analysis  
Before After 
Crushing Cimshing 

	

10 - 12 in 	59.7 

	

8 - lo in 	40.3 
7 -  8 m 	 
6 -  7 m 	 

	

5 _ 6 in 	 
4 _ 	5.in 	 1.1 

	

3 - 4 in 	 10.6 

	

2 - 3 in 	 29.1 
li -  2m  	 9.7 , 

	

1 - li in 	 14.3 

	

3/4 - 1 in 	 7.8 

	

1/2 - 3/4 in 	 9.1 

	

1/4 - 1/2 in 	 9.2 

	

1/8 - 1/4 in 	 4.7 

	

O  - 1/8 in 	 4.4 

Avtg part.size in. 10.194 
Size reduction...% 

1. 669 
16.4 

6.091 

28.3 
25.0 
24.1 
22.6 1.0 

7.6 
33.1 
12.0 
15.2 
7.9 
9.0  
8.0  
3.4 
2.8 

1. 7O  

?7.9 

TABLE IV. Grindability 

Screen Size of 	Hardgrove* 
Coal Tested 	Index 

Mine Run 	 
0 - 1-1/2 in 	 
0 - 1/2 in 	 

38.0 
38.6 
45.6 

* See Kppendix 



NO. 5 SEAM - ROSEDALE MINE

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

Mois- Dry as s S often-
ture Ash Vola- xed u- a o- 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 -

% B tu lb . OF. ° F. OF. OF. ° F. ° F.

Plus 8 in.. 16.8 12.9 34.6 52.5
4 - 8 in.. 16.7 10.2 36.2 53.6
2 - 4 in.. 15.7 11.5 34.9 53.6
11 - 2 in.. 15.9 11.8 36.2 52.0
1 - 11 in.. 15.8 11.2 35.1 53.7
3/4 - 1 in.. 15.8 11.0 35.9 53.1
1/2 - 3/4 in.. 16.9 11.9 34.2 53.9
1/4 - 1/2 in.. 17.4 13•4 34.1 52.5
1/8 - 1/4 in.. 16.8 15.3 33.7 51.0
Ô48 _^^88 in.. 12.5 21.5 30.7 47.8

5.5 31.5 28.2 40.3

Mine Run.... 16.4 13.3 34.6 52.1
Plus 1 in.. 16.1 12.9 35•4 51.7

0 - 1 in.. 18.4 14.8 33.4 51.8
1/2 - 1 in.. 16.0 11.4 35.0 53.6
0 - 1/8 in.. 15.6 23.8 31.2 45.0

0.5 11,275 2300
0.6 11, 665 2240
0.5 2240
0.5 2240
0.5 2220
0.6 2220
0.5 2230
0.6 2250
0.5 2220
0.5 2200
0.C, ?200

0.5 11, 175 2300
o.6 11, 180 2300
0.5 10, 955 'e300
0.5 11, 370*
0.5 9,675 2300

2400 2420 120 100 20
2400 2430 190 160 30
2340 2360 120 100 20
2350 2360 120 110 10
2310 2330 110 90' 20
2300 2330 110 80 30
2320 2340• 110 90 20
2400 2500 250 170 80
2310 2330 110 90 20
2290 2370 170 90 80
2260 2310 110 60 50

2400 2450 150 100 50
2390 2440 140 90 50
2395 2465 165 95 70

24.10 2475 175 110 65

^Calculated.

Classification of Coal by Rank
Specific Volatile Index 109-Black Lignite
A.S.T.M. Classification Subbituminous B



NO. 5 SEAM - ROSEDALE MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

• 	Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture 
' 	 gen 	gen 

% 	• 	- 
As Received -5247- 	3.5 --A-- —A--  11.4 10.6 --27A-- 
Dry Basis 	66.1 	4.3 	0.5 	1.5 	14.3 13.3  	 

TABLE VII. Chemical Analysis of Ash 

Sample  3102  Fe203  Al203 CaO Mg0 MnO . Na20 K20 P20 5  TiO2 303  Total 

Mine Run 48%.3 	26.0 7 1.1 0.02 7.0 0.7 	0.6 0.4 6.7 

TABLE VIII. Swelling and Caking Properties 

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

Swelling Index 	-125 
Section on Coke Classification Chart 	XIII 
Physical Properties of By-Product Coke 	NON-COKING 

2.ciProertieS.12ECal ialsMethodMineRun) 

Gray Caking Index 	NON-CAKING 



Cumulative 	t.10 Specific Gravity 
Specific Gravity 	Weight Ash 	Floats 	Sinks 	Distribution 

Vérer---TUF Weight Ash Gravity 	Calculated 

	

375' 	et --A i0e7-  IA 1.40 

	

Sinks 1.32 	" 	1.40 	79,3 	6.3 	84.9 	6.1 	94.4 	12.5 	1.45 
" 	1.40 	" 	1,50 	7.2 	21.9 	92.1 	7.3 	15.1 	45.1 	1.55 
" 	1.50 	" 	1.60 	0,9 	37.5 	93. 0 	7.6 	7.9 	66.2 	1.65 
" 	1.6o 	 73 	69.9  100.0 	12.0 	7.0 	69,9 	1.75 

Floats 1.32 
• 	 Ordinate  

96.2 
23.4 
4.3 
0.6 
0.9 

5 2 	1, 2, 11 	1 	3 	3 	5 Curve No. 

emememnewome - , 8iltilettaft 

NO. 5 SEAM - ROSEDALE MINE 

TABLE IX. Float and Sink Data on 1/8 -  1 in. Smalls 
-Ash- 

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

LUTIll ative 
eccectfic Gravity 

---=-Ii37a7"1735 15.1 

	

eteii-- ten 1.35 	" 	1.40 	59.2 	7.6 
" 	1.40 	" 	1.50 	7.2 	22.8 
" 	1.50 	" 	1.60 	2.0 	32.8 
" 	1.60 	 16.5 	65.5 

Sinks  
Weight Ash 

100.0 23 

	

84.9 	20.7 

	

25.7 	51.0 

	

18.5 	62.0 

	

16.5 	65.5 

Weight Ash 	Floats  
Weight Ash 

	

15.1 	4.7 

	

74.3 	7.0 

	

81.5 	8.4 

	

83.5 	9.0  

	

100.0 	18.3 

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

VJ 
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Figure 11 - Washability Curves for 1/8 x 1 in. size - No.5 seam, 
Rosedale 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 - 4. .10 Specific gravity distribution. 



Specific Gravity 

Floats 1.32 

lit 
Sinks 1.32 

" 	1.40 
" 	1.50 

1.60 

1.40 
1.50 
1.60 

4 2 	1,2,4 	1 	3 	3 Curve N 

Specific Gravity 

Floats 1.32 
Sinks 1.32 

" 	1.40 
" 	1.50 
" 	1.60 

" 	 1.40 
1.50 
1.60 

ti  

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

NO. 5 SEAM - ROSEDALE MINE 

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

-Ash- 

Cumulative  

	

Weight Ash 		Floats 	Sinks 
Weight Ash W1:i§ht Ash 

% 	%  	 

	

0 	3.6 	.0.0 	3.6 	017,0 

	

77.4 	6.5 	90.4 	6.1 	87.0 	9. 0  

	

7.3 	18.8 	97.7 	7. 0 	9.6 	29. 0  

	

0.1 	40‘5 	97.8 	7.1 	2.3 	61.4 

	

2.2 	62.4 	100.0 	8.3 	2.2 	62.4 

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

-Ash- 

Cumulative  

	

Weight Ash 		Floats 	Sinks 
Weight Ash 

%  -1- 	 

	

-1-e:zr 3.9 	11.9 	3.9 100.0 	9.4 

	

69.1 	6.5 	81.0 	6.1 	88.1 	10.2 

	

17.6 	21.0 	98.6 	8.8 	19.0 	23.6 

	

0.5 	32.4 	99.1 	8.9 	1.4 	56.4 

	

0 .9 	69.8 	100.0 	9.4 	0 .9 	69.8 



Raw 
Coal  
1.00.0  

12.6 
34.5 

	

% 	.52.9 

	

.% 	0.5 
B.T.U./lb. 11,265 
	° F 	2310 oF 	110 

	

• 	N.A.** 

Clean Coal* 
Floats 1.45 

93.0 

9.0 
35.9 
55.1 
0.5  

11,730 
2310 
110 

Refuse* 
Sinks 1.45  

7.0 

76.0 
9.5 

14.5 
0.1 

3,095 
2630 
250 

N.A.** 

Weight 	  
Proximate Analysis (dry basis) 
Ash 	  
Volatile Matter . ...... 	% 
Fixed carbon 	  
Sulphur..... ........ 
Calorific Value 	 
Fusion Point of Ash 	 
Melting Range of Ash 
Coking Properties 	 • 

Clean Coal* 
Floats 1.45  

97..5 

8.4 
36.5 
55.1 
0.5  

11,90o 
2300  
110 

Refuse* 
Sinks 1.45  

2.2 

68:0 
12.7 
19:3 
0.1 

4,155 

NO. 5 SEAM - ROSEDALE MINE 

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

1/8 to 1-1/2 Inch Smalls 

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

1-1/2 to 4 Inch Lump 

Calorific Value ...... B.T.U 	d1b. 
Fusion Point of Ash 	 F. 
Melting Range of Ash 	°F  
Coking Pro2erties _ 	• 

*Calculated 
**Non-agglomerate 

Weight 	  
Proximate Analysis (dry basis) 
Ash 	  
Volatile.Matter 	  
Fixed carbon 	  
Sulphur _ 

Coal  
100.0 

% 	11.6 
% 	35.2 

53.2 
0.5 

11,485 
2340 
120 

N.A.** 

■.0 - 
Ci 

enmeeme"ffltifflifflaiaMilidatt.Wititiffl alOMIIIMMONMIIMMIMMIMMIK ~;4-X, 



Specific 
Gravity 

1.34 
1.34 
1.35 
1 .35 
1.35 
1.34 
1.34 
1.34 
1.35 

1.35 

Mine Run 
Plus l in.. 

O -1 
 1/2 - 

O - 1/2  in.. 

100.0 
80.6  
19.4 
8.7 
10.7 

54.9 

53.0 
44.3 
48.0 

8.6 
7.3 
10.5 
9.8 

11.3 

In..  
In..  

15.5 
10.0 
4.0 
3.5 
7.5 

ROSEDALE DISTRICT 
NO. e SEAM 

ARCADIA NO. 2 MINE, ARCADIA.  COAL MINES LTD. 
. WILLOW CREEK, ALBERTA 
	O . 	  

TABLE I. Screte.Analysis, Specific Gravity, and Bulk Density 

97: 

Screen Sizes* 

Plus 8 in.. 
4 	- 	8 In.. 
2 	- 	4 in.. 

- 	2 in.. 
1 	-  lin..  
3/4 - 	1 in.. 
1/2 - 3/4 in.. 
1/4 - 1/2 in.. 
1/8 - 1/4 in.. 
#48 - 1/8 in.. 
O -#48 .... 

As Received  

	

% 	A 

	

by 	Cumu- 
mism lative  

	

20.7 	20.7 

	

39.8 	60.5 

	

16.9 	77.4 

	

3.2 	80.6  

	

4.1 	84.7 

	

2.0 	86.7 

	

2.6 	89.3 

	

4.o 	93.3 

	

3.0 	96.3 

	

2.9 	99.2 

	

o,8 	100.0 

Bùlk 
Density 
lbs  .per  
Cu.  ft.  

51.4 
51.0 
44.4 
43.0 
42.3 
42.6 
41.4 
-41.1 
41.0 

45.7 

Ash 

6.6 
7.3 
7.4 
10.5 
11.3 

10.4 
9.6 

10.4 
16.6 

Ki Received  
Average Sizetof Run-of-Mine 	 in. 	5.072 

Ii1137=717t7=a-a-DiFFF are round-hole screens. No. 
48 is Tyler 48-..mesh with nominal aperture of 0.295 mm. 

TABLE II. Size Stability 

P-77-EITI1ies Before and 
r Drop-Shatter Test:::  

2  -3 	inch 
After  

2 Drops 

2 	- 3 in. 100.0 
- 	2m.  

1 - 1In.  
3/4 -  lin.  
1/2 - 3/4 in. 
0 - 1/2 in. 

Avtg Size in. 	2.50 	1.96 	1.70 
Size Stabi 	78.4 	68.0 

-11•■•■■•■••■•■1111*--.1.•••• 

After 
Screen Sizes 

Udf-61776 
Test 

After After 
4 Drops 

43.5 
18.5 
14.0 
5.0 
5.0 

14.0 



NO. 2 SEAM - ARCADIA NO. 2 MINE 

,TABLE III. Crushing Tests. 
(Crusher set at1 inch) 

98. 

Size Crush-e-d 

Screeri Sizes 

Plus  8-inch  Lump 
Screen Ana1ysis 

Before. 	At ter 
Crushing' .  Crushing 

4-8 inch Lump 
Screen Analysis 

Before • After 
Crushing Crushing 

% 

• 	27.1 
72.9 

	

10 - 12 in 	 

	

8 - 10 in 	 

	

7 - 8 in 	 

	

6 - 7 in 	 

	

5 - 6 in 	 

	

4 -  5 1n 	 
3 - 	in 	 
2 -  3 m 	 

	

]4 -  21n 	 

	

1 - Iin 	 

	

3/4 - 1 in 	 

	

1/2 - 3/4 in 	 

	

1/4 - 1/2 in 	 

	

1/8 - 1/4 in 	 

	

o - 1/8 in 	 

Avig part.size in. 
Size reduction...% 

9.542 

0.2 
2.3 

32.1 
18.5 
12.4 
7.6 
7.2 
8.4 
5.3 
6.0  

1.530 
16.0 

27.4 
24.9 
25.6 
22.1 

6.077 

0.3 
2.6 
33.9 
19.9 
12.3 
6.2 
6.5 
8.1 
5.1 
5.1 

1.593 
26.e 

TABLE IV. Grindability 

Screen Size of Hardgrove* 
Coal Tested 	Index 

Mine Run 	 , 	.36.6 
0 - 1-1/2 in 	35.2 
0 - 1/2 in 	34.5 

*See Appendix 



NO. 2 SEAM - ARCADIA NO. 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
rec1d) Matter - Value ation perature rature Range val
- %_ % Btu lb . ° F. ° F. ° F. OF. *F. ° F.

Plus 8 in.. 15.0 6.6 36.6 56.8
4 - 8 in.. 13.3 7.3 37•7 55.0
2 - 4 in.. 11.8 7.^+ 37.8 54.8
1j - 2 in.. 9.2 10.5 36.1 53.4
1 - 1j in.. 9.1 11.3 34•7 54•0
3/4 - 1 in.. 9.2
1/2 - 3/4 in.. 9.4
1/^+ - 1/2 in.. 13.6 10.4 35.6 54.o
1/8 - 1/4 in.. 14.5 9.6 36.4 54. 0
#48 - 1/8 in.. 10.6 10.4 35.5 5^+•1
o - #48 .... ^+.1 16.6 34.1 49.3

Mine Run. ... 14.4 8.6 36.o 55 -4
Plus 1T in.. 13.1 7.3 37•0 55,7

0 -' 1 in.. 15.^+ 10.5 36,9 52.6
1/2 - 1^ in.. 13.2 9.8 35.5 54-7
0 - 1/2 in.. 15.0 11.3 35.9 52.8

Proximate Analysis omittéC'6ecausë

0.7 12, 175 1900
0.7 2010
0.7 2010
0.7 1950
0.7 2020
0.7
0.6 ^ IJ2060
0.7 2010
0.7 2000
0.7 2050
0.8 2100

0.7 11,86o 1950
0.7 12, 100 1920
0.7 11,605 1970
0.7 11)795 1930
0.7 11,38o 2050

1970 2090 190 70 120
2080 2160 150 70 80
2080 2170 160 70 90
2020 2230 280 70. 210
2090 2250 230 70 160

2160 2280 220 100 120
2080 2190 180 70 110
2060 2170 170 6o 110
2110 2170 120 6o 60
2160 2370 270 6o 210

2030 2140 190 80 110
2000 2100 180 80 100
2050 2180 210 80 130
2060 .2190 260 130 ".30
2120 2250 200 70 130

of una;voidable contaminat^on.

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



NO. 2 SEAM - ARCADIA NO. 2 MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

arbon Hydrogen Sulphur Nitro- Oxy- Ash Moisture 
gen 	gen 

As Received 59.0 	3.7 	-I5."4"--  13.5 7.4 7:444----  
Dry Basis 	68.9 	4.4 	0.7 	1.6 	15.8 	8.6 

TABLE VII. Chemical Analysis of Ash 

Sample 8102 Fe203 Al203 CaO MgO MnO Na20 K20 P205 TiO2 803 Total 

%  	 
Mine Run 4 .6 	5.0 	16.8  10.3 1.: 0.02 5.6 0.7 0.8 	O. 	9.9 98.92 

TABLE VIII. Swelling and Caking Properties 

• Coking Properties by "swelline Index -Test (le-Slack) 

Swelling Index 	-165 
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 	NON-CAKING 



Sinks 1.34 
" 	1.4o 
" 	1.50  
" 	1.60  

" 	1,40 7.6 37.6 	5k,8  
" 	1.50  29.5 31.5 	39. 0  
" 	1.60  43.9 24.8 	31.3 

	

85.0 lo.6 		 4.4 

U.A,* 

N.A.* 
N.A.* 
N.A.* 

Floats  L3 5.5 3b.7 57.d 

Specific Gravity 

Floats 1.34 

	

Sinks 1.34 	n 	1 40 
" 	1.40 	" 	1.50 
If 	1.50 	" 	1.60 
" 	1.60 

Curve No. 	 4 

EBE 

NO. 2 SEAM - ARCADIA NO. 2 MINE 

TABLE IX. Float and Sink Data on 1 in, Slack 
-Ash- 

••■■•■•IMI■IIM■/). 

Cumulative 	+.10 Specific Gravity 
Weight Ash ----TrFits 	Sinks 	Distribution  

	

WUTia"---TFE 	Vérei-  Ash Gravity 	Calculated 

-Ue7 50 e0 TUA-  e4 1.35 -6-54f. 

	

28.1 	6.8 	94. 0 	5.5 	34.1 	17.8 	1.4o 

	

0 .9 	27.7 	94.9 	5,7 	6. 0 	63.9 	1.45 

	

0 .6 	41.3 	95.5 	6.o 	5.1 	76.6 	1.55 

	

4.5 	81.3 100.0 	9.4 	4.5 	81.3 	1.65 

2 1 2 4 JP 	 1 	3 	3 	5 

Ordinate  
97.5 
29.7 
7.1 
0.7 

 0.1 

5 

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of li n  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.  

	

0.7 	1b70 1950 1970 100 	b0 	20 

	

0.7 	1880 1960 2100 220 	80 	14o 

	

0 .6 	2150 2270  2300  150 	120 	30 

	

0.4 	2180 2300 2320 140 	120 	20 

	

0.4 	2130 2310 2700+ 570+ 180 	390+  
*Aôn-agglome-rat- 
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Figure 12 - Washability Curves for l in. slack No.2 seam, 
Arcadia Mine. 

Curve 1 - Cumulative coal-ash percentage (float). 
Curve 2 - Actual ash percentage. 
Curve 3 - Cumulative refuse-ash percentage (sink). 
Curve 4 - Specific  Gravit y.  
Curve 5 - + .10 Specific gravity distribution. 



Specific Gravity 

Sinks 1.34 
" 	1.40 
" 	1.50 
" 	1.60 

Floats 1.34 
" 	 1.40 

1.50 
1.60 

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

Specific Gravity 

Sinks 1.34 
" 	1.40 
" 	1.50 
" 	1.60 

Floats 1734 
" 	1.40 

1.50 
1.60 It 

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

• -.ewe - 

NO. 2 SEAM - ARCADIA DICh 2 MINE 

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

-Ash- 

Cumulative 

	

Weight Ash 	Floats 	Sinks  
Weight Ash Weight Ash 

	

-77eé-  5.5 	77.2 	1000 	''il 

	

21.9 	9.7 	99.1 	6.4 	22.8 	12.5 

	

0.0 	99.1 	6.4 	0.9 	81.8 

	

0.0 	99.1 	6.4 	0.9 	81.8 . 

	

0.9 	81.8 100.0 	7.1 	0.9 	81.8 

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

-Ash- 

Cumulative 

	

Weight Ash 	Floats 	-Sinks  
Weight Ash Weight Ash 

	

5.5 	61.9 	5.5 100. 

	

37.9 	7.6 	99.8 	6.3 	38.1 	7.7 

	

0.1 	18.3 	99.9 	6.3 	0.2 	29.0 

	

0.1 	39.6 100.0 	6.3 	0.0 	39.6 

	

0.0 	100.0 	 0.0 

o 



--Raw Clean Coal 
Coal Floats 1.45  

	

-I00-75 	92.5 

	

10.5 	6.5 

	

36.9 	37.1 

	

52.6 	56.4 

	

0.7 	0.7  

	

11,605 	12,015 

	

2050 	1960 

	

210 	100 
N.A.* 	N.A.* 

Refuse 
Sinks 1.45  

7.2 

75.8 
12.7 
11.5 
0.4 

2)  84o 
2320  
510+ 
N.A.* 

tkkieeiieei.M• 	• 	 • -...`-itifet ;; ;`;' MEMAitomMtmefflelmega , 

NO. 2 SEAM - ARCADIA NO. 2 MINE 

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

0 to 1-1/2 Inch Slack 

Weight 	  
Proximate Analysis (dry basis) 
Ash 	  
Volatile Matter 	  
Fixed carbon........ 	 % 
Sulphur 	  
Calorific Value  B T U  /lb. 
Fusion Point of Ash 
Melting Range of Ash ° F. 
Coking Properties 	 • 

*Non-agglomerate 

o F.  

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from 
in. Slack and Analyses of , the Clean Coal and Refuse of 

these Sizes after Washing at a Gravity of 1.45 

Cum. 
Weight Weight 

1/2 - 1-1/2 inch 44.9 -44.9 
0-. 	1/2 inch 	55.1 	100.0 

Floats 	Sinks 
Ash Sulphur F.P.A. Weigh: Ash F.P.A. Weir: Ash F.P.A. 
1_56 _ 	% 	°F. 	% 	% 	°F. 	 ;% 	°F.  
IFS 	0.7 	1060 	92. 	7.2 	2020 	7. 	8 3 .3 2360 
11.3 	0.7 	2120 	92.5 	6.2 	2030 	7.5 	77.1 	232 0  

Screen Sizes 

1-1 
o  



EAST COULEE DISTRICT
NO. 2 SEAM

MURRAY MINE, MURRAY COLLIERIES LTD.
EAST COULEE, ALBERTA
----------0--------e

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

Screen Sizes*
As Received

by Cuinu-
wei t lative

Bulk
Specific Density
Gravity lbs.per
^ cu. ft.

Ash

__L

Plus 8 in.. 19.3 19.3 1.38 51.7 8.5
4 - 8 in.. 33.3 52.6 1,39 50.7 8.7
2 - 4 in.. 22.2 74.8 1.39 46.1 8.8
12

- 2 in.. 5.3 80.1 1,40 45.0 10.9
1 - 11 in.. 6.2, 86.3 1.^+0 44.3 10.8
3/4 - 1 in.. 2.8 89.1 1.38 40.6 10.7
1/2 - 3/4 in.. 3.3 92.4 1.4o 43.9 12.7
i/^+ - 1/2 in.. 3.5 95.9 1.39 42.0 11.1
1/8 - 1/4 in.. 1.9 97:.8 1.4o 43.3 1o.6
#48 - 1/8 in.. 1.8 99.6 ^

1.41
48.0 12.6

o -#+8 .... o.4 100.0 18.7

Mine Run 100.0 57.1 9.1
Plus 11 in.. 80.1 8.8

0 - 1^ in.. 19.9 51.8 10.9
1/2 - 12 in.. 12.3 11.0
0 - 1/2 in.. 7.6 11.5

As Received

TABLE II. Size Stability

ScreenÂna^ÿsis Before and
After Drop-Shatter Test

Screen Sizes z- 3

Average Size of Run-of-mine ..................in. . 5

*All screens in. and larger are roun - o e screens. o.
48 is Tyler 48-mesh with nominal aperture of 0.295 mm.

2 - 3 n..
12 - 2 in..
1 - ljin..

1/2 - 3/4 in..
0 - 1/2 in.. 8.5 15.0

AvIg Size in.. 2.50 1.81 1.52
Size Stability.% 72.4 6o.8

Before ter ter
Test 2 Drops 4 Drops

100.6` 5-a-.5
15.0 19.5
13.5 16.o
7.0 8.0
5.5 9.0

105.

^m"



inch Lump  

After 
Crushing 

4 78 inch Lump 
Screen  Analmis  

TUFITEFF— 	After 
Crushing Crushing 

16.8 
30.6 

 17.7 
34.9 

32.3 
16.2 
11.8 
7.3 
7.3 
8.7 
5.6 
6.4 

1.551 
16.4 

5.794 

2.5 
36.4 
19.0 
12.4 
7.4 
6.6 
7.2 
4.3 
4.2 

1.630  
28.1 

NO, 2 SEAM - MURRAY MINE 

TABLE III. Crushing Tests 
(Crusher set at 11 inch) 

Size Crushed 	Plus 
Screen  

Before 
Crushing 

10 - 12 	 21.8 
8 - lo in 	78.2 
7 - 8 
6 -  7 m 	 
5 -  61n 	 
4 -  5 m 	 
3 - 4 in 	 
2 -  3 m 	 

- 2 In 	 
1 -  L in 	 
3/4 - 1 
1/2 - 3/4 in 	 
1/4 - 1/2 in 	 
1/8 - 1/4 
0 - 1/8 in 	 

Avtg part.size in. 	9.436 
Size reduction.% 

Screen Sizes 

TABLE IV. Grindability 

Screen Size of 
Coal Tested 

Mine Run...... 
0 - 1-1/2 in.. 
0 - 	1/2 in.. 

Hardgrove Index* • 

35.9** 35.9# 
37.3** 35.9## 
36.6** 

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



;MS 

NO. 2 SEAM - MURRAY 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 

	

recid) 	Matter 	 Value ation perature rature Range val 
	  % 	.-%____ 	 Btu/lb. 	° F. 	 ° F. 	° F. 	°F. 	°F.  

	

Plus 8 in.. 18.5 	8.5 38.5 	53.0 	0 .8 	1920 	2020 	2100 	180 	100 	80  
4 	- 	8 in.. 18.0 	8.7 37.1 	54.2 	o.6 11,840 1920 	2000 	2080 .160 	80 	80 
2 	- 	4 in.. 17.4 	8.8 39. 0 	52.2 	o.6 	1960 	2060 	2140 	180 	100 	80  
li - 	2 in.. 16.9 10.9 38 .1 	51.0 	0.7 	 1950 	2050 	2140 	190 	100. 	90 
1 	- 14 in.. 16.8 10.8 35.9 	53.3 	0.7 	1940 	2040 	2100 160 	100 	6o 
3/4 - 	1 in.. 14.4 10.7 36.8 52.5 	0.8 	2040 	2140 	2250 210 	100 	110 

	

1/2 - 3/4 in.. 13.5 12.7 3.2 	51.1 	1.3 	 2040 	2150 	2300 260 	110 	150 

	

1/4 - 1/2 in.. 13.7 11.1 37.0 	51.9 	0.8 	2040 	2150 	2250 210 	110 	100 

	

1/8 - 1/4 in.. 15.6 10.6 36.9 52.5 	o.8 	1950 	2050 	2140 	190 	100 	90 

	

#48 ..- 1/8 in.. 15.0 12.6 35.8 	51,6 	0.8 	1960 	2060 	2150 	190 	100 	90 
O - #48 •... 	6.5 18.7 34.5 	46,8 	0.8 	' 	2060 	2200 	2350 	290 	140 	150 

	

Mine Run.... 18.0 	9.1 36.7 	54.2 	0.7 11785 1910 	2020 	2220 310 	110 	200 

	

Plus 14 in.. 18.1 	8.8 39.5 	51.7 	0.8 11,750 1910 	2000 	2200 290 	90 	200 
O - 1* in.. 17.8 10.9 37.3 	51.8 	0 .7 :1,1.95 1900 	2000 	2200 	300 	100 	200 

	

1/2 - 1* in.. 16.5 11.0 39.2 	49.8 	0.7 11, 1-40 1900 	2000 	2200 	300 	100 	200 
O - 1/2 in.. 15.9 11.5 38.6 	49.9 	0.7 11,320 1930 	2030 	2200 270 	100 	170 

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

o  



oisture 

NO. 2 SEAM - MURRAY MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

ydrogen Sulphur Nitro- Oxy- 
gen 	gen 

As Received 	55.0 	3 . b 	1.1 
Dry  Bai s 	68.5 	4.4 	0 .7 

arbon 

1.3 
12. 
16.0 	9.1 

TABLE VII. Chemical Analysis of Ash 

CO 

Mine Run 

Sample 203 A1-203 CaO MgO MnO Na20 K20 P205 

/ 	
% 	_ _g_  % 	%  	_ 

	

B  10.2  7 	
_g 

	

3- 4-- 	11.3 1.9 0.5 	b.0 1.0 	0.7 	0.5 97.b 

TABLE VIII. Swelling and Caking Properties 

1. Coking  Pro erties b 	 li" Slack " Slack) 

Swelling Index OOOOOOO .00 oc e0oe00ogr oo00000 
Section on Coke Classification Chart 	 
Physical Properties of By-Product Coke 	 

110 
XIII 

NON-COKING 

2.cinProerties1 sMetl eRunCal 	 ai 	) 

Gray Caking Index 	NON-CAKING 

«e,treece 	Antakeigtiddiamtinfe 
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Floats 1.33 

	

Sinks 1.33 	" 	1.40 	54.6 
" 	1.40 	" 	1.50 	10.0 
" 	1.5 0 	" 	1.6 0 	1.6 

	

1.60 	 4.o 

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

NO. 2 SEAM - MURRAY MINE 

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

Cumulative 	f710 Specific Gravity 

	

Weight Ash 	Floats 	 Sinks 	 Distribution  

	

Weight Ash 	Weight Ash Gravity 	Calculated 
%  __,>:„. 	% 	% 	% 	 Ordinate  

	

5.6 29.0 	5.6 	100.0 10.0 7:74-0- 	96.8 

	

7.2 	84.4 	6.6 	70 .2 	11.9 	1.45 	49.5 

	

14.7 	94.4 	7.5 	15.6 	28.2 	1.55 	5.5 

	

24.7 	96. 0 	7.8 	5.6 	52.4 	1.65 	1.3 

	

63.5 100.0 	10.0 	4.o 	63.5 	1.75 	0 .6 

Specific Gravity 

TABLE X. Chemical Analysis and Fusibiliy of Ash on Float and Sink Fractions of le Slack 
(Dry,Basis) 

Vola- 
Ash tile Fixed Coking 

Matter Carbon Properties 

	

Floats 1.33  6.L1 382 	55.9  

	

Sinks 1.33 	" 	1.40 8.3 37.9 	53.8  
" 	1 • 40 	" 	1.50 16.5 35.5 	48.o  

" 	1.50 	" 	1.60 26.9 30.6 	42,5  

	

"i.60 	 67.0 21.1 	11.9  

*Non-agglomerate 

Initial Soft=-Fluid Melt- Soften- Flow 
Sulphur Deform- ening Tempe- ing ing In- Inter- 

ation Point rature Range terval val 
F. 	F. 	°F. 	F. 	'F. 	° F.  

0.9 	1970 2100 220a  230 	130 	loo 
o.6 	204o 214o 2210 	170 	100 	70 
1.4 	2090 2140 2420 330 	50 	280 
2.0 	2000 2140 2360 360 	14o 	220 

	

0.6 2090  2140  2400 210 	50 		260 

Specific Gravity 
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Figure 13 - Washability Curves for 1j in. slack - No.2 seam,
Murray 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.



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

DIM «Rea 

NO. 2 SEAM - MURRAY MINE 

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

-Ash- 

Cumulative 
Specific Gravity 	Weight Ash 	Floats 	--SInks  

W:ilit Ash Weight Ash 

	

Floats 1.33 	42.1 -e.-6 	eb  TUA-  73 

	

Sinks 1.33 	" 	1.40 	50.4 	8.o 	92.5 	6.9 	57.9 	8.6 
" 	1.4o 	" 	1.50 	7.5 	12.8 100.0 

Curve No. 	 k 	 2 	1,2,4 	1 

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

-Ash- 

W-------  
Specific Gravity 	Weight Ash 	Ploats 	Sfni-ii- 

%  W
:iy: Ash WTI---WiS 
	 %  

--------7=ts-1-..33 --fer-  5.7 5. -5e.77 

I 

- 

	

- 	00.0 	7.0 

	

Sinks 1.33 	" 	1.40 	68.2 	6.6 	93.4 	6.4 	74.8 	7.4 
" 	1.4o 	n 	1.50 	6.6 	15.9  100.0 	7. 0 	6.6 15.9 

7.3 	7.5 . 12.8 

IfflalalM111•101•■•■•••■•■■•■••• 



T.--/F=T--er= 

	

F. 	___1__ 	j% 	 

	

11.0 	0.7 	nbo 	92-A 	8't3  2000 
0 - 	1/2 inch _38.2 	100.0 	11.5 	0.7 	 90 .9 	8. 	1980 

Screen Sizes 	Weight Weight 
UM . 

Ash Suleiur F.P.A. Wii-p—AW-77.-r: Veight Ash F.P.A. 

b5. -d 
9.1 	57.4 	2120 

loats 

7 

NO. 2 SEAM - MURRAY MINE 
• 

TABLE XIII. Chemical Analyses of Rav•Coal, Clean Coal and Refuse 

0 to 1-1/2 Inch Slack 

oa --iiefuse - 
Coal 	Floats l._50  Sinks . 1.50 

	

-1:Feb 	94.4 

	

10.9 	8.1 	59.3 

	

37.3 	35.5 	22.7 

	

51.8 	56.k 	18.0 
0.7' 	0 .7 	1.9 

	

11,495 	11,990 	4,595 

	

2000 	2000 	 2110 

	

300 	160 	 200 
 NIA.* 	N.A.* •  

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from 
in. Slack and Analyses of the Clean Coal and Refuse of 

these Sizes after Washing at a Gravity of 1.5Q 

Proximate Analysis (dry basis) - 
Ash 	  
Volatile matter 	  
Fixed carbon 	  
Sulphur 	  
Calorific Value 	B T  U 
Fusion Point of Ash 	 

Xe 

. ° F. 
Melting Range of Ash......... ° F. 
Caking 	  

*Non-aggiomerate 



113., 
-EAST COULEE DISTRICT 

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

.LTD. 	. • 
EAST COULEE, ALBERTA 

0  
TABLE I. Screen Analysis, Specific Gravity, and Bulli Density 

Ki-M-Faved 	--- 1- 0-  

	

Screen Sizes* 	g 	--3-----  Specific Density 	Ash 
by 	Cumu- 	Gravity 	lbs.per 
	  weight  lative 	 Cu.  ft. 	%  

	

Plus 8 in.. 	10.0 	10.0 	1.35 	49.6 	8.6 
4 	- 	8 in.. 	34.7 	44.7 	1.36 	50.0 	9.9 
2 	- 	4 in.. 	25.1 	69.8 	1.36 	45.0 	10.8 
li - 	2 in.. 	5.8 	75.6 	1.37 	43.9 	12.8 
1 	- li in.. 	7.0 	82.6 	1.38 	44.3 - 	12.2 
3/4 - 	1 in.. 	3.6 	86.2 	1.38 	44.5 	12.6 

	

1/2 - 3/4 in.. 	3.9 	90.1 	1.38 	42.6 	12.5 

	

1/4 - 1/2 in.. 	4.4 	94.5 	1.38 	43.0 	12.0 

	

1/8 - 1/4 in.. 	2.5 	97.0 	1.38 	41.8 	13.2 

	

#48 - 1/8 in.. 	2.2 	99.2 1 	 15.7 
O 	- #48 .... 	0 .8 	100.0 	1.40 	47.1 	21.1 

Mine Run 	 100.0 	 58.2 	11.1 

	

Plus 11  in.. 	 75.6 	 10.1 
0 	- 4 in.. 	 24.4 	 51.3 	13.2 

	

1/2 - 1-2- in.. 	 14.5 	 45.8 	11.9 
0 	- 1/2 in.. 	 9.9 	 48.4 	14.1 

As Received 
Average Size of Run-of-Mine 	 in. 	4.016 

*All screens 1/b 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 	 ------ 3  inch  

	

Before 	After 	After 
Test 	2 Drops 4 Drops 
% 

 
- 

2 	- 3 in. 100.0 	55.0 	33 
14 - 2 in. 	 13.0 	20.5 
1 	- li in. 	 16.5 	18.0 
3/4 - 	1 in. 	 3.5 	7.5 
1/2 - 3/4 in. 	 5. 0 	7. 0  
o 	- 1/2 	 7. 0 	13.5 

• 
Av'g Size in. 	2.50 	1.89 	1.56 
Size Stability.% 	75.6 	62.4 



42.0 
58.0 

Screen Size of Hardgrove* 
Coal Tested 	Index 

Mine Run 	 
0 - 1-1/2 in 	 
0 - 1/2 in 	 

35.5 
35.5 
35.2 

114. 
NO; 2 (EAST COULEE) SEAM - WESTERN CROWN MINE 

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

Crushed  Plus 
Screen  Ana  

Before 
_  

Crushing 

inch -Lump 	4-8  inch Lump - 
lysis 	Screen Analysis 
After , 	Before 	After 
Crushing Crushing Crushing Screen:SiZes 

	

10 - 12 in 	 

	

8 - 10 in 	 

	

7 -  8 1n 	 
6 - 7 

	

5 -  G in 	 

	

4 - 	5 1n . 	  

	

3 - 	47in 	- 
2 - 

	

-  21n 	 
1 - 

	

3/4 - 	l'in 	 

	

1/2 -  3/11. in 	 

	

1/4 - 1/2 - in 	 

	

1/8 - 1/4 in 	 

	

- 1/8 in 	 

Avig part. size in. 9.840 
Size reduction...% 

3.4 
28.1 
16.6 
13.8 
9.3 
8.8 
9.6 
5.0 
5.4 

1.47o 
14.9  

18.4 
21.3 
32.0 
28.3 

5.798 

2.8 
31.0 
18.3 
15.8 
8.9 
7.7 
7.8 
3.8 
3.9 

1.556 
26.8 

TABLE IV. "Grindability 

*See APpehdiï 
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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  rifle  Deform- ing-Tem- Tempe- ing Inter- Interval 
recid) 	Matter 	 Value ation perature rature Range val 

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

	

Plus 8 in.. 15.8 	8.6 38.2 	53.2 
4 	- 	8 in.. 15.1 	9.9 38.5 	51.6 
2 	- 	4 in.., 14.1 10.8 37.1 	52.1 
• - 	2 in.. 13.4 12.8 36.0 	51.2 
1 	-  l3 in.. 15.2 11.2 37.4 	51.4 
3/4 - 	1 in.. 15.4 12.6 36.4 	51.0 

	

1/2 - 3/4 in.. 16.0 12.5 36.4 	51.1 

	

1/4 - 1/2 in.. 14.5 12.0 35.6 	52.4 

	

1/8 - 1/4 in.. 16.1 13.2 349 	51.9 

	

#48 - 1/8 in..  11, 11. 15.7 34,5 	498  
o - #48 .... 	5.6 21.1 33.4 	45.5 

	

Mine Run.... 15.6 11.1 36.1 	52.8 

	

Plus 11 in.. 15.5 10.1 36.5 	53.4 
0 	- 1 in.. 15,0 13.2 36.9 	49.9 

	

1/2 - 1 in.. 15.6 11.9 36.9 	51.2 
O - 1/2 in.. 16:6 14.1 35.8 	50.1 

0.9 11,875 1980 

	

1.0 	 1990 

	

1.2 	 2000 
2010 
2010 
1950 
2010 
2000 
2030 
2040 
2020 

1.0 11,570 1980 
0 .8 11,670 198 0  
1.1 11,220 1970 
1.2 11,375* 2 06 0  
1.5 11,100 2000 

2070 	2140 160 	90 	70 
2080 	2150 160 	90 	70 
2100 	2160 160 100 	6o 
2120 	2200 190 110 	80  
2100 	2160 150 	90 	60  
2050 	2220 270 100 	170 
2130 	2230 220 120 	100 
2100 	2210 210 100 	110 
2150 	2260 230 120 	110 
2160 	2260 220 120 	100 
2140 	2250 230 120 	110 

2100 	2170 190 120 	70 
2100 	2170 190 120 	70 
2060 	2250 280 	90 	190 
2140 	2220 160 	8 0 	80 
2110 	2190 190 110 	80  

1.1 
1.0 
1.2 
1.3 
1.2 
1.2 
1.4 
1.2 

*Calculated 

Classification of Coal by Rank 
Specific Volatile Index 	 104-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 Su p ur tro- Oxy- Ash o s ure
gen gen

Dry Basis 67.2 T+.-b- i Ô
As received 56.7 3.9 0.9 1.1 12.4 _ 9.4 15.6

TABLE VII. Chemical Analysis of Ash

ample SiO2 Fe203 A12 3 --CaO g MnO a2 K20 P2 0-5 Ti 2 3 Total

Mine ^7 . 2 10 .1 17 . 0 7.^+ 5 0 .^+ 7.1 F770

TABLE VIII. Swelling and Caking Properties

1. Coking Proper ies by sweli ng Index Test ; ac

Swelling Index ........................... -165
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 ........................ NON-CAKING

„ -'k x.=. ^^`:-°k`:',•^4^x"`.n^.^r^,^ Si Fh,wr ?w, ^' ^`^`Â=r^t•x&h';^^^^^é^^ ^:^.,^^. x..^^s.eu p,^ ^M....^i•^,r x.. +t'" a ^'â... F^ :L` ^...w,y . ^^ .Sŝ. ,^t' -.w> .^r• -. j -^%v^.,.S ^..^ ,e^.-r s.. . ^°•^^ . =-`^r.^s....,^? :4



4-7U 

Floats Sinks  
Weight Ash 

4 Curve No. 

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

TABLE IX. Float and Sink Data onl  in. Slack 
-Ash- 

	

1.5 	2040 2160 2240 20C 	120 	8o 
" 	1.50 	" 	1. -60 32.1 31 .0 	36.9 	N.A.* 	i.6 	2060 	2130 	2210 	150 	70 	80  
" 	1.6o 	 69.8 16.6 	13.6 	N.Ale 	.9 	21 0 	2200 	2270 	140 	70 	70 

*Non-agglomerate 

Weight Ash 

Floats 1.33 -p3-  4.8 

	

Sinks 1.33 	" 	1.40 39.3 	8.5 83. 
" 	1.40 	" 	1.50 	6.7 	18.7 	90. 
" 	1.50 

2 	1,2,4 	1 

Cumulative 	t.10 Specific Graviy 

" 

	1.60  

6.5 
7.4 

1.6o 3.6 29.8 93.9 8.3 

	

6.1 	65.2 100.0 	11.8 

3 
6 

	

55.7 	17.3 	1.45 

	

16.4 	38.4 	1.55 

	

9.7 	52.1 	1.65 

	

6.1 	65.2 	1.75 

Distribution  
Gravity 	Calculated 

Ordihate  
1.40 	94.0 

21.9 
7.6 
2.6 
1.2 

	

5 " 	* 

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of li" Slack 
(Dry Basis) 	  

' 	177:71£ 	 '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 
% ___>4r_. _1_ 

-----------Trugu-175 5.6 39.Lè 55.0 ---N7.17-- 	
° F. 	°F.  °F. 	°F. 	° F. 	°F.  

	

 --A-- -WU--  2070 2140 200 130 	70 
Sinks 1.33 	" . 1.40 9.8 36.9 	53.3 	N.A.* 	_ 0.9 	1960 	2060 	2150 	190 	100 • 90 

" 	1(.40 	" 	1.50 20.7 35.3 	44.o  
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Figure 14 - Washability Curves for 1 in. slack - No.3 seam, 
Western Crown Mine. 

Curve 1 
Curve 2 
Curve 3 
Curve 4 
Curve 5 

- Cumulative coal-ash percentage (float). 
- Actual ash percentage. 
- Cumulative refuse-ash percentage (sink). 
- Specific gravity. 
- + .10 Specific gravity distribution. 



Specific Gravity 

Sinks 1.33 
" 	1.40 
" 	1.50 
" 	1.6o 

FIôats  T33 
" 	 1.40 

1.50 
1.60 

II 

t t 

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

Specific Gravity . 

Floats 1.33 

	

Sinks 1.33 	" 	1.40 
" 	1.40 	" 	1.50 
" 	1.50 	" 	1.60 
" 	1.60 

4 2 	1,2,4 	1 Curve No. 
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NO. 2 (EAST COULEE) SEAM - WESTERN CROWN MINE 

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

-Ash- 

Cumülative  

	

Weight Ash 	Floats 	Sinks  
Weirt Ash Weight Ash 

% 	 % 

	

50.1 	5.9 50.1 -57 100.0 
	% 

	

36.6 	9.3 	86.7 	7.3 	49.9 	14.5 

	

10.1 	20.5 	96.8 	8.7 	13.3 	28.7 

	

0.8 	35.1 	97.6 	8.9 	3.2- 54.5 

	

2.4 	61.0 100.0 	10.2 	2.4 	61.0 

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

-Ash- 
__ 

Cumulative  

	

Weight Ash 	Floats 	Sinks 
Weig:t Ash Weil:t Ash 

•  % 	• % 	. 

	

57.9 	5.5 	57. 	5.5 100. 	rit 

	

32.8 	8.9 	90.7 	6.7 	42.1 	12.0 

	

8.8 	22.2 	99.5 	8.1 	9.3 	23.0 

	

0.3 	32.3 _99.8 	8.2. 	0.5 	37.1 

	

0.2 	44.2 100.0 	8.2 	0.2 	44.2 



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

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

0 to 1-1/2 Inch Black

e . . . . . . . . ., . .. . . . . . . . . . . . . .. . . .

Proximate Analysis (dry basis)
Ash ............................%
Volatile Matter ................%
Fixed carbon...................%
Sulphur ........................%
Calorific Value ....... B.T.U./lb.
Fusion Point of Ash..........°F.
Melting Range of Ash.........°F.
Coking Pro erties.. ...........:
o*glomera e

Raw ean oa
Coal Floats 1.55
JLô0.Ô ° 93 .2

13.2 9.2
36.9 6.0

54.8
1.1 0.9

11, 22 0 11,590
2060 2070
280 130
N.A.* N.A.*

55.8
22.4
21.8
4.1

5,065
2150
200
N.A.

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from
1i in. Slack and Analyses of the Clean Coal and Refuse of

these Sizes after Washing-at a Gravity of 1.55

um• Floats
Screen Sizes Wei ht Wei^ht Ash Sulphur F.P.A. Wei zt sh F... 761

% F. F.
1/2 - 1-1/2 inch 59• 5 11.9 1.2 2140 .. 92.2 9.2 2Ô$Ôr 7

0 - 1/2 inch 40.6 100.0 14.1 1.5 2110 89.5 8.3 2040 10.5

- eR- us s
Sinks 1. 5

b.

^inks
Ash F^ P.A.

F.
3.2 23cp
6o.8 2160

• ..,' ^^,^5-̀.':NS=y.,..^ • -^^^. ., ....^. ^+^e'..:_::aY,^.,r„ :i we^ :.e,-,-,^ ^



9.2 
9.5 
8.8 
10.0 
10.1 
10.3 
10.7 
10.7 
10.8 
12.0 
16.6 

51.0 
50.3 

 44.o 
44.6 
43.5 
42.6 
39.3 
41.8 
4o.° 
44.13 

1.35 
1.36 
1.37 
1.37 
1.38 
1.37 
1.39 
1.37 
1.38 
1.39 

121. 
EAST COULEE DISTRICT 

NO. 2 (EAST COULEE) SEAM 	' 
ATLAS MINE, REGAL COAL CO, LTD. 

- EAST COULEE, ALBERTA 
0  

TABLE I. Screen Analysis„Specific Gravity,and.pulk Density 

	

As 	IIiid 	 Bulk 
Screen Sizes* 	 Specific Density 	Ash 

	

- 7 by 	Cumu- 	Gravity 	lbs:per" 
	  weiet lative 	 Cu.  ft.  

	

Plus 8 in.. 	30.2 	302 
4 	- 	8 in.. 	23.1 	53.3 
2 	- 	4 in.. 	15.0 	68.3 
li - 	2 in.. 	5.5 	73.8 
1 	- li in..., 	7.5 	81.3 
3/4 - 	1 in.. 	3.7 	85.0 
1/2 - 3/4 in.. , 	4.3 	89.3 
1/4 - 1/2 in.. 	4.9 	94.2 
1/8 - 1/4 in.. 	2.7 	969 
#48 - 1/8 in.. 	2.3 	99.2 
O - #48 .... 	0 .8 	100.0 

Mine Run 
Plus 1r in.. 

O - 	in.. 
1/2 - 	in.. 
O - 1/2 in.. 

100.0 
73 , 8 
26.2  
15.5 
10,7 

55.8 

119.0 
 43.8 

47.3 

9.9 
9.7 
10.8 
10.6 
12.1 

Ks Received  
Average Size of Run-of-mine 	 in. • 	5.551 

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

TABLE II. Size Stqbility 

Screen -lhalysis Before and 
After  Drop-Shatter Test  

	

Screen Sizes 	' 2 - 3 inch 	 

	

Before 	-finer 	After 

	

Test 	2 Drops 4 Drops 

2 	- 3 in. 100.0 	32-.5 	35.2 
li - 2 in. 	 13.9 	17.8 
1 	- li 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 

Avtg Size in. 	2.50 	1.843 	1.559 
Size  Stability_le 	, 73.7 	62.4  



-111iMraFé 
Crushing 

_56 

-'--7K er 	-before 	ter 
Crushing Crushing Crushing 

27.7 
16.o 
27.7 
28.6 

5.929 

4.0 
33.9 , 
17.0 
12.8 
7.9 
7.2 
7.9 
4.1 
5.2 

1.601 
13.9 

3 , 3 
30.5 
22.4 
15.0 
8.4 
6.9 
68 

 3.3 
3.4 

1.610 
27.2 

35.2 
37.3 
39.3 

122. 
NO. 2 (EAST COULEE) SEAM - ATLAS MINE 

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

7"Sizé7Ufushed 	- Plus 

Screen Sizes 

nch Lum 	4-b inch Lunp .____ 
nefifs 	cria-Anilysfs 

	

14 - 	16 in.... 	11.9 

	

12 - 	14 in.... 	31.1 

	

10 - 	12 in..., 	27.5 
8 - 10 in.... • 29.5 

	

7 - 	8 in.... 

	

6 - 	7 in.... 
5 - - 6 in.... 

	

4 - 	5 in.... 

	

3 - 	4 in.... 

	

2 - 	3 in.... 

	

- 	2 in.... 
1 - 33 in.... 

3/4 - 1 in.... 
1/2 - 3/4 in.... 
1/4 - 1/2 in.... 
1/8 - 1/4 in.... 
0 - 1/8 in.... 

Av , g part.size in. 11.508 
Size reduction—% 

TABLE IV. Grindability 

Coal Tested 
ar-TeRigrovee 

Index 

Mine Run...... 
0 - 1-1/2 in.. 
0 -. 1/2 in.. 

regéi-e55elieix 



Mois- 	 -Dry Basis  
ture Ash Vola- Fixed Sul- Calo- 
(as 	tile Carbon phur rific 

rec , d) 	Matter 	 Value 
% 	je 	% 	%  Btu/lb. 

Soften- 

	

Initial Soften- Fluid Melt- ing 	Flow 
Deform- ing-Tem- Tempe- ing Inter- Interval 
ation perature rature Range val 
° F. 	° F. 	°F. 	°F. 	°F. 	°F. 

Screen Sizes 

	

Plus 8 in.. 16.4 	9.2 39.4 
4 	- 	8 in.. 16.0 	9.5 35.7 
2 	- 	4 in.. 13.6 	8.8 37.1 
li - 	2 in.. 12.5 10.0 36.1 
1 	- li in.. 13.3 10.1 36.0 
3/4 - 	1 in.. 13.2 10.3 36.1 
1/2 - 3/4 in.. 14.5 10.7 36.2 
1/4 - 1/2 in.. 15.2 10.7 35.7 
1/8 - 1/4 in.. 16.3 10.8 35.6 
#48 - 1/8  in  11.0 12.0 35.3 
o - #48 ..0. 	4.6 16.6 34.0 

	

Mine Run.... 15.6 	9.9 36.6 

	

Plus 34  in.. 15.3 	9.7 37.4 
o - 1 in.. 16.0 10.8 36.2 
1/2 -  12  in.. 15.6 10.6 36.2 
O - 1/2 in.. 16.8 12.1 36.2 

0 .5 11,620 1950 
0.5 	 1980 
0.5 	 186° 
0.6 	 1920  
o.6 	1920 
0.7 	 1900  
0.7 	 1900  
0.8 	1920 
0.7 	1960 
0.8 	1940 
0.5 	• 	1950 

o.6  11,615  194 0  
0 .6 11,49 0  1950 
0 .7 11,410 1960 
0.7 11,540 1950 
0.7 11,245 1980 

2000 	2020 	70 
2040 	2110 130 
2020 	2050 190 
2010 	2070 150 
2000 	2150 230 
1970 	2060 160 
2000 	2140 240 
2010 	2160 240 
2010 	2030 	70 
2020 	2150 210 
2060 	2170 220 

1990 	2140 200 	50 
2000 	2140 190 	50 
2010 	2150 190 	50 
2000 	2150 200 	50 
2020 	2030 	50 	40 

51.4 
54.8 
54.1 
53.9 
53.9 
53.6 
53.1 
53.6 
53.6 
52.7 
49.4 

53.5 
52.9 
53.0 
53.2 
51.7 

50 
 6o 

16o 
90 •  
80  
70 

 loo 
90  
50  
80  

110 

20 
70 
30 
6o 
150 
90 

140 
150 
20 
130 
110 

150 
140 
140 
150 
10 

MIIIIMMIMIEEM=11101111 

NO. 2 (EAST COULEE) SEAM - ATLAS MINE 

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

Classification of Coal by Rank  
Specific Volatile Index 	 106-Black Lignite 
A.S.T.M. Classification 	' 	 Subbituminous B 

r■.) 



SiOn Fe203 Al203 CaO MgO MnO Na20 -K20 P205 TiO2 

13.1 10.0 2.1 0.9 	4. 7  0.9 	0.6 	0.4 

Sairiplè- 

Mine Run 26-.7 25 

Total 

D're:r 

NO. 2 (EAST COULEE) SEAM - ATLAS MINE 

TABLE VI. Ultimate Analyses 
(Mine Run) 

Carbon Hydrogen Sulphur Nitro- Oxy- Ash Moisturè 
gen 	gen • 

As Received 57.2 	3.8 	0.5 	—A--  13.4 —85 
Dry Basis 	67.7 	4.5    0 .6 	1.5 	15.8 	9.9 

TABLE VII. Chemical Analysis of Ash 

TABLE VIII. Swelling and Caking Properties 

I7 --Coking Properties by swellim Ésex est 	- 	ac 

Swelling Index 	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 	NON-CAKING 



NO. 2 (EAST COULEE) SEAM - ATLAS MINE

TABLE IX. Float and Sink Data on 111T in. Slack
-Ash-

Specific Gravity Weight Ash

loats 1. 3 -3b % 0 4.5
Sinks 1.33 It 1.40 55.7 8.1

" 1.40 it 1.50 3.0 17.8
1.50 " 1.60 1.0 31.0
1.60 4.3 67.2

Curve No. 4 2

umu at ve 1.10 Specific ravi y
Floats inks Distribution

Weight Ash Wei ht Ash Gravi y alcu a e
^ Ordinate

3 • ^. 5 0 . ^o`.^ 1ô 97 . 2
91.7 7.1 64.o 12.9 1.45 14.4
94.7 7.4 8.3 45.0 1.55 2.1
95.7 7.7 5•3 60.4 1.65 1.0

100.0 10.2 4.3 67.2

TABLE X. Chemical Analysis and Fusibility of Ash on Float and Sink Fractions of 12" Slack
(Dry,Basis)

Vol-a--
Specific Gravity Ash tile Fixed

Matter Carbon

Floats
Sinks 1.33 "

11

It

It

1.4o it

1.50 if
1.60

*Non-agg omera e

1.33 6-. ô 37.1 -5-6---9--
1.40 9.1 35.5 55.4
1.50 19.1 35.7 45.2
1.60 32.7 28.4 38.9

69.2 21.6 9.2

,Initial o t- ui e- Soften- F ow
Coking Sulphur Deform- ening Tempe- ing ing In- Inter-
Properties ation Point rature Range terval val

°F. OF. OF. °F. °F. °F.
N.T .* 2000 20 0 2160 40 Mp
N.A.* 0.6 1940 1990 2010 70 50 20
N.A.* 1.3 1950 2000 2020 70 50 20
N.A.* 2.0 2160 2280 2520 360 120 240
N.A.* 1.1 2000 2060 2480 480 6o 420
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Figure 15 - Washability Curves for 1 in. slack - No.3 seam, 
Atlas Mine. 

Curve 1 
Curve 2 
Curve 3 
Curve It 
Curve 5 

- Cumulative coal-ash percentage (float). 
- Actual ash percentage. 
- Cumulative refuse-ash percentage (sink). 
- Specific Gravity. 
- + .10 Specific gravity distribution. 
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NO. 2 (EAST COULEE) SEAM - ATLAS MINE 

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

-Ash- 

Cumulative 

	

Weight Ash 		Floats  
Weig:t Ash 

	

-gen 	

4 

-- 	5.2 	5. 	5.2 

	

52.2 	8.9 	97.4 	7.2 

	

1.2 	18.7 	98.6 	7.3 

	

0.0 	0.0 	98.6 	7.3 

	

1.4 	72.5 	100.0 	8.2 

Sinks  
Weiort Ash 

1o .0 

	

54.8 	10.7 

	

2.6 	47.7 

	

1.4 	72 .5 

	

1.4 	72.5 

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

-Ash- 

UMU ative 

	

Weight Ash 	Floats  
Wight Ash 

	

31.6 --e78' 	31.6 	5.8 

	

65.7 	7.6 	97.3 	7.0 

	

0 .9 	16.8 	98.2 	7.1 

	

1.0 	21.0 	99.2 	7.2 

	

0.8 	31.0 	100.0 	7.4 

Sinks  
Weirt Ash 

	

100.0 	7.4 

	

68.4 	8.2 

	

2.7 	22.6 

	

1.8 	25.4 

	

0.8 	31.0 

F.+ n.) 
• 
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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 

Weight 	 % -I0i07 
Proximate Analysis (dry basis) 
Ash 	 % 	10. 
Volatile Mater  ' 	 % 	36. 
Fixed carbon 	 % 	53. 
Sulphur .  	 % 	0. 
Calorific Value ... ....B.T.U./lb. 11,41 
Fusion Point of Ash ...... ... ° F. 	201 
Melting Range of Ash........ ° F. 	19 
Cokinz_Properties 	 : 	N.A.* 	N.J 

TABLE XIV. Screen and Chemical Analyses of Sizes Prepared from 
in. Slack and Analyses of the Clean Coal and Refuse of 

these Sizes after Washing at a àravity of 1.50 

uni. 	• 	 Floats 	Sinks 	 
Weight Weight Ash Sulphur F.P.A. Weight Aih F.P.A.  • Weight Ash  F.P.A.  

•  ° F. _l_ L.  ° F. ____ 
 - 1-1/2 inch 59.1 -5"ei-  106 	0.7 	—FOU—  91.B 7.9 2020 --e:,- b5.2  20à0 

0 -  1 2 inch 40.9 100.0  12.1 0.7 2020 92 1.3122020rn  

--rn—r—r--.euseawear 
Coal Floats 1.50 

93.4 

eeiuse 
Sinks 1.50 

8 	7.8 
2 	36.6 
O 	55.6 
7 	o.6 
O 	11,725 
O 	2020 
O 	190 

57.9 
24.9 
17.2 
1.6 

4,545 
2010 
130 
N.A.* 

*Non-agglomerate 

Screen Sizes 

I. 
r■) co 
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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, even though coming 
from different seams, that they may be conveniently compared as 
to their physical and chemical properties. However, in order to 
show the slight change or trend in properties from west to east 
the data is presented according to district. 

Physical Properties  

Size Distribution 

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 fairly large quantity of lump. The average particle 
size varies almost directly with the amount of plus 4 inch lump 
present, and it is of interest 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 aveimge for each seam. 

Average FJ.FUFEUF-----+4 in. 	Oxl* in. 
Slack 

No. 1 Seam 	 5.3b 
in.  -6-A- 	17. %  

No. 2 Seam 	 4.82 	 52.8 	22.5 
No. 5 Seam 	 4.82 	 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 1.1 
inch slack appears to increase with the relative position of the 
seam in the formation from bottom to top in the series. 

Density 

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 undér 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 is some variation in the 
density characteristics for the various sizes of the saine  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. 

Size 	 Lump 
in. 
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TABLE A 

Drumheller District 
Newcatle 
Red Deer Valley 
Midland 
Commander 
Hy-Grade 
Brilliant 
Minute 

Rosedale District 
Star 
Rosedale 
Arcadia - 

East Coulee District 
Murray 
Western Crown 
.Atlas 

Density 
lb./cu.ft.  

Suik Ash 

District and Mine 
Average 

Seam Particle 
Size 

+4 in. Oxl* in. Oxl/b in. 
Lump 	Slack 	'Fines 

%  

No.1 	5.19 	62.7 	17.9 
No.1 	5.52 	56.5 	18.0 
No.1 	4.49 	49.4 	26.,6 
No.1 	5.87 	63.3 	19.0 
No.1 	5.66 	64.0 	13.3 
No.1 	5.26 	64.7 	13.6 
No.7 	3.17 	31.7 	41.5 

No.I 	5.51 	62.3 	14.6 
No.5 	4.82 	54.2 	26.9 
No.2 	5.07 	60.5 	19.4 

No.2 	4.65 	52.6 	19.9 
No.2 	4.02 	44.7 	24.4 
No.2 	5.55 	53.3 	26.2 

1.4 
1.3 
2.9 
2.1 
0.9 
1.4 
5.1 

1.3 
4.2 
3.7 

2.2 
3.0 
3.1 

••••••■■•■■■•••••■■■■■• 

TABLE B 

COMPARATIVE DENSITIES 

.pparent 
Seam Specific 
  Gravity  

District and Mine 

Drumheller District 
Newcastle . 
Red Deer Valley 
Midland 
Commander 
Hy-Grade 
Brilliant 
Minute 

Rosedale District 
Star 
Rosedale 
Arcadia 

East Coulee District 
Murray 
Western Crown 
Atlas 

No.1 
No.1 
No.1 
No.1 
No.1 
No.1 
No.7 

No.1 
No.5 
No .2  

No .2  
No .2  
No .2 

1.36-1.42 
1.33-1.38 
1.34-1.47 
1.35-1.38 
1.36-1.40 
1.37-1.42 
1.36-1.43 

1.34-1.39 
1.35-1.41 
1.34-1.35 

1.38-1.41 
1.35-1.40 
1.35-1.39 

42.4-51.0 
42.4-52.1 
40.7-52.4 
41.0-51.6 
42.0-54.5 
42.5-57.0 
41.5-52.7 

37.2-52.5 
41.5-56.8 
41.0-51.4 

40.6-51.7 
41.8-50.0 
39.3-51.0 

10.9-21.5 
7.8-21.4 
8.2-23.1 
7.7-14.9 
8.4-17.3 
9.9-19.7 

17.0-22.3 

9.2-15.7 
10.2-31.5 
6.6-12.7 

8.5-13.7 
8.6-17.1 
9.2-13.1 
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Blending 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 is 
shown in Table II under the respective mine designations. Table 
C below presents a summary of this data. 

TABLE C 

COMPARATIVE  SIZE-STABILITY 

Srié-ntil-Trity Per Cent 
District and Mine 	Seam 	 (2 - 3 in. coal)  

After 2 drops After 4 drops 

Drumheller District 
Newcastle 	 No.1 	79.2 	 69.6 
Red Deer Valley 	No.1 	83.2 	 74.4 
Midland 	 No.1 	82.4 	 74.8 
Commander 	 No.1 	70.8 	 59.2 
Hy-Grade 	 No.1 	79.2 	 70.4 
Brilliant 	 No.1 	79.6 	 70.0 
Minute 	 No.7 ' 	75.2 	 65.2 

Rosedale District 
Star 	 No.1 	80.0 	 69.6 
Rosedale 	 No.5 	75.1 	 62.8 
Arcadia 	 No.2 	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 	73.7 	 62.4 

Based on the calculated average particle size of the coal 
before and after the standard test, the stability of the coals 
are medium in value and fairly uniform throughout the whole field 
irrespective of the seam from which the samples originated. The 
No. 1 seam,however, appears to be somewhat more resistant, to 
handling, as indicated by either the reduction in size after two 
or four drops, as shown below. 

Size Stability_Per Cent 
After 	2  drops 	11ri1- drops 

No. 1 Seam 	 79. 2 	 69.7 
No. 2 Seam 	 75.0 	 63.4 
No. 5 Seam 	 75.1 	 62.8 
No. 7 Seam 	 75.2 	 65.2 
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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.

Grindability

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 coals 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 Ox124in. Oxl 2 in.

Drumheller District
Newcastle
Red Deer Valley
Midland
Commander
Hy-Grade
Brilliant
Minute

Rosedale District
Star
Rosedale
Arcadia

East Coulee District
Murray
Western Crown
Atlas

39.3 12.1
35•5 8.6
35.9 12.6
42.8 9.6
35.2 9.4
36.6 11.6
36.6 15.8

36.9 10.1
38.0 13.3
36.6 8.6

35•9 9.1
35.5 11.1
35.2 9.9

N.B. Values in brackets are t

CrushinE Characteristics

38.0 13.2
34.5 12.6
37.3 15.2
42.5 12.1
34.5 11.6
36.6 14.6
35-9 1 15.7

33.4 11.5
38.6 1^+.8
35.2 10.5

37.3 10.9
35.5 13.2
37.3 10.8

34.5f18.7
35.2 1^+.9
36.9 17.^+
^+2.1 12.7
35.2 14.1
36.6 15.0
37.3 17.7

33.8 12.7
45.6 17.0
34.5 11.3

36.6 11.5
35.2 1^+.1
39.3 12.1

e ash percentages on the dry basis.

The crushing characteristics for two sizes, namely the
plus 8 inch lump, and the 4 to 8 inch lump, for the various coals
are shown in Table III under the respective mine designations.
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TABLE E 

COMPARISON OF CRUSHING PROPERTIES  

, 	Plus b in. Lump 	 4-5 In. Lump 
Average 	 Commercial 	7kverage 	 Commercial 

Particle Size Size  Sizes Produced  Particle Size Size  Sizes Produced 
District and Mine Before After Re- Stove Stoker Slack Before After Re- Stove Sfa-ii7Ulack 

	

Crush- Crush- duc- (1x3 	(ixl (Oxl Crush- Crush- duc- (1x3 (ixl 	(Oxl 
ing 	ing 	tion in.) 	in.)  in.)  ing 	ing 	tion in.) 	in.)  in.)  
	  in. 	in. 	%  fi  	 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 
Brilliant 	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 	 9.24 	1.57 17.0 63.1 16.0 16.9 	5.74 	1.62 28.1 65.9 15.1 14.3 

Rosedale 
Star 	 10.69 	1.52 14.2 6o.4 15.8 2 0 .6 	5.72 	1.75 3 0 .5 69.4 12.8 12.8 
Rosedale 	 1O.19 	1.67 16.4 53.1 16.9 18.3 	6.09 	1.70 27.9 60.3 16.9 14.2 
Arcadia 	 9.54 	1.53 15.0 63.0 14.8 19.7 	6.o8 	1.59 26.2 66.1 12.7 18.3 

East Coulee 
Murray 	 9.44 	1.55 16.4 60.3 14.6 2 0 .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 26.8 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 

■.›J 
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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 (1-xl in.), and slack (Oxi- in.) 
that would be produced by crushing under the circumstances 
described previously. 

Considering the plus 8 in. lump it is of importance to 
note that irrespective of the seam or mine trom which the 
coal originated, when tested under the same conditions, 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. 

No. 1 Seam 
No. 2 Seam 
No. 5 Seam 
No.  _7  Seam 

Commercial Sizes from Crushing 
Plus 8 in. Lumps - %  

	

Stove 	Stoker 	Slack  

	

62.3 	-1577- 	16.4 

	

61.4 	15.7 	19.4 

	

53.1 	16.9 	18.3 

	

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 
In so far as relative quantities of sizes recovered is con-
cerned, although there is somewhat more stove size produced* 
and a proportionately lower amount of stoker and slack as 
shown below for the average. 

No. 1 Seam 
No. 2 Seam 
No. 5 Seam 
No. 7 Seam 

Commercial Sizes from Crushing 
4-8 in Lumps - %  

	

Stove 	Stoker 	'Slàck  

	

66.5 	12.9 . 	12.6 

	

66.7 	14.7 	15.7 

	

60.3 	16.9 	14.2 

	

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 designabbens. 
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 moisture values indicated on the 
Pas received" basis, refers to the basis as received at these 
laboratories some time after sampling. Table G shows the 
moisture of the coals "as mined" and vas  obtained from fresh 
samples shipped in sealed containers to the laboratory. 



District and Mine Seam 	As 	Volatile . Fixed 
Moisture 	1.Dry_Basis 
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TABLE F 

COMPARISON OF PROXIMATE ANALYSES OF MINE RUN  

Proximate Analyses 

Received Matter Carbon 
ig  

Drumheller District 
Newcastle 	No.1 	14.5 	36.1 	51.8 	12.1 
Red Deer Valley 	No.1 	15.6 	35.9 	55.5 	8.6 
Midland 	 No.1 	14.9 	35.0 	52.4 	12.6 
Commander 	No.1 	13.8 	37.0 	53.4 	9.6 
Hy-Grade 	 No.1 	15.4 	36.5 	54.1 	9.4 
Brilliant 	 No.1 	14.9 	37.2 	51.2 	11.6 
Minute 	 No.7 	15.3 	33.9 	50.3 	15.8 

Rosedale District 
Star 	 No.1 	15.5 	36. 0 	53.9 	10.1 
Rosedale 	 No.5 	16.4 	34.6 	52.1 	13.3 
Arcadia 	 No.2 	14.4 	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 	 Moisture - 5 
As Mined 	As Received  

Drumheller District 
Newcastle 	 No.1 	17.9 	 14.5 
Red Deer Valley 	No.1 	17.6 	 15.6 
Midland 	 No.1 	17.7 	 14.9 
Commander 	 No.1 	17.7 	 13.8 
Hy-Grade 	 No.1 	17.4 	 15.4 
Brilliant 	 No.1 	18.4 	 14.9 
Minute 	 No.7 	20.4 	 15.3 

Rosedale District 
Star 	 No.1 	19.1 	 15.5 
Rosedale 	 No.5 	20.2 	 16.4 
Arcadia 	 No.2 	19.9 	 14.4 

East Coulee District 
Murray 	 No.2 	19.7 	 18.0 
Western Crown 	 No.2 	19.1 	 15.6 
Atlas 	 No.2 	20.3 	15.6 

The data in Table F indicates, that in so far as the run- • 
of-mine coal is concerned there appears to be very little 
difference in the proximate analysis between the seams and 
the mines in the three districts. However the moisture on 

et 
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the 1  as mined' basis increases the higher the seam lies in 
the formation, as indicated below by the averages for the 
seams:- 

No. 1 Seam 
No. 2 Seam 
No. 5 Seam 
No. 7 Seam 

Moisture % - As mined 
18.0 
19.7 
20.2 
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 las mined* 
basis over a period of several months when stored under cover 
without any apparent change in the appearance or physical 
quality of the coal. 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, indicates that there 
is very  Little difference organically between the various 
seams.. 

• TABLE H 

COMPARISON OF VOLATILE MATTER  
ON DRY ASH-FREE BASIS  

Drumheller District 
Newcastle 	 No.1 	40.5 	 40.3 
Red Deer Valley 	No.1 	40.0 	 39.8 
Midland 	 No.1 	39.6 	 40.1 
Commander 	 No.1 	 40.7 	 39.5 
Hy-Grade 	 No.1 	 40.6 	 40.6 
Brilliant 	 No.1 	42.2 	 41.3 
Minute 	 No.7 	41.2 	 40.7 

Rosedale District 
Star 	 No.1 	41.2 	 41.8 
Rosedale 	 No.5 	39.9 	 39. 2  
Arcadia 	 No.2 	 39.9 	 41.2 

East Coulee District 
Murray 	 No.2 	43.3 	 41.9 
Western Crown ç 	

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 13 in. lumps, 3x13-- in., so-called 
pea-nut size, and the 0x3 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  

Distectland' Mine Seam 

Drumheller District 

Plus 1* in. 	*xl* in. Ox* in. 
(Lump) 	Pea-nut) (Slack)  

Ash  (Dry  Basis) 

	

11.7 	18.7 

	

11.7 	14.9 

	

14.0 	17.4 

	

13.1 	12.7 

	

9.3 	14.1 

	

12.3 	15.0 

	

14.0 	17.7 

Newcastle 	 No.1 
Red Deer Valley 
Midland 
Commander 
Hy-Grade 
Brilliant 
Minute 

Rosedale District 
Star 
Rosedale 
Arcadia 

East Coulee 
District 

Murray 	 No.2 	8.8 
Western Crown 	No.2 	10.1 
Atlas 	No.2 	2.3 euererega. 

11.3 
No.1 	8.2 
No.1 	10.0 
No.1 	9.2 
No.1 	8.4 
No.1 	10.9 
No.7 	15.8 

No.1 	8.8 
No.5 	12.9 
No.2 	7.3 

	

10.1 	12.7 

	

11.4 	19.9* 

	

9.8 	11.3 

11.0 
11.9 
10.6 

11.5 
14.1 
12.1 

Calorific Value  

The calorific values for the various composites of 00140011-i 
ed sizes are shown in Table V under the separate domignated 
mines. The average calorific values for the ru - of -mine  @ample@ 
on the "as received", "dry" and "dry-ash free" bases are ahovn 
below in Table K. 

TABLE K 

COMPARISON OP OALOR/FIO VALUES OP MINE RUN BAMPLEb 

District, Mine & Beam 

Dpumh@rremireer= 
Newcaatle(Nos1) 	9,956 11;645 	13;e0 	1485 leil 
Red Deer Valley 

Midland(Nos1) 
Ocmmander(Nos1) 	

10;  @55 1@i  150 li Pn 1516 61 

2.n. 	11, 	0 	; 93 = 5. 	1 

	

9,7 	11,4r 	1 J © 4 014 	1489 

	

10,o 	6 	107 	1 	9 
1@ s 

(119.1) 

Ilysiarade (noel). 
 

1O,7 
 1 
19 5 1 ; 11 	4 .489 1 M Bril liant (No.1 ) 	9,8 	1, 15 	2.3, 3 	1 	• 

Minute(No.7) 	9,165 10,820 	12,850 	15.3 15.8 
Rosedale District 

Btar(No.1) 	 10,030 11,870 	13,204 	15,5 10.1 
Rosedale(No.5) 	9,342 11,175 	12,889 	16,4 13.3 
Arcadia(No.2) 	10,152 11,86 0 	12,976 	14.4 	8.6 

East Coulee District 
Murray(No.2) 	9,864 11,785 	12;965 	18.0 	9.1 
Western Orown(No.2) 	9,765 11,570 	13,015 	15.8 11.1 

._...ej.lUis No.2) 	 9,803  11,015 	12,891 	15.6 	9.9  

in OP 	0 â Utâ 	 Asfl  
Meg= Dry 

Received Baaia  FM@ âg1010  
ry Dry, Ash= tulle Una 
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The calorific values of threesize mixtures namely, mine
run, plus l2-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

District, Mine & Seam

Calorific Value - B.fi.U.Tlb.
(Dry, ash-free basis)

Mine Plus 12 Ox1*2:L v^érâge
Run in. in.

Murray (No.2 ), 12, 965 12,884 12, 901 12,'917

Dr umhe District
Newcastle (No.l) 13,248 13,326 12,984 13,186

.Red Déer Valley
(No.1) 13,293 13,279 13,066 13,213

Midland (No .1) 13,084 13,106 12,972 13,054
Commarnder (No. l), _ 13,097 13,073 12,975 13,048
Hy-Grade (No.1) 13,317 13, 221 12, 992 13, 177
Brill.iant (No.1) 13,139 13,098 13,015 13,084
Mi-riute(No.7) 12,850 12,993 :12, 912 12, 918

Rosedalé District
Star(No.1) 13,204 13, 185 12,994 13,128
Rosedale (No.5) 12, 889 l2,836 12, 858 12, 861

- Arcadia (No.2 ), . 12, 976 11 - 053 12, 966 12, 998
East Coulee District

Western Cro,^tn(No.2) 13, 015 12,98l 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 difference.'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 443 B.T.U.

It is of interest to note referring to Table K, that in
practicallyall cases the Ox2 in. slack on the.dry, ash-free
basis showed somewhat lower calorific values than the sizes
retained on a^2 in. screen. On the average the Plus 2 in.
sizes showed a calorific value of 13,066 B.T.U./lb. whereas
the Ox2 in. fines exhibited a value of 13,950 B.T.U. /lb.

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:-



Seam No. 1 
. Seam.No. 2 
Seam No. 5 
-Seam No. 7 

13,127 
12,923 
12,861 
12,918 
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Calorific Value B.T.U./lb. 
Dry-Ash-Free Basis 

It should be noted that in so far as proximate analyses 
and calorific values are'doncerned, the coal fràm the No. 5 
seam appears to be out. of place. As this sample  vas  taken 
from a new development and thus not far from the outcrop it 
is quite possible that it  vas  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, gives the 
proximate analyses and calorific values of the mine run 
samples of all the coals on the "as minedu basis. oh this 
basis most of. the coals show less than 30% volatile matter, 
and less than 10,000 B.T.U./lb. 

Ultimate Analyses 

The ultimate analyses, that is, 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 obtained 
for the mine run samples on the dry basis are shown in Table 
N, and on the dry-ash-free basis in Table 0. 

TABLE M 

COMPARISON OF ANALYSES OF MINE RUN SAMPLES • 
ON THE AS MINED' BASIS 

Mois- Ash Volatile Fixed' Calorific 
District, Mine & Seam ture 	Matter Carbon Value 
	 B.T.U./lb.  

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.1) 	17.7 10.4 	28.8 	43.1 	9,411 
Commander(No.1) 	17.7 	7.9 	30.5 	43.9 	9,744 
Ry-Grade(No.1) 	17.4 	7.8 	30.2 	44.6 	9,966 
Brilliant(No.1) 	18.4 	9.5 	30.4 	41.71 	9,478 
Minitte(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 	9,603 
Rosedale(No.5) 	20.2 10.6 	27.6 	41.6 	8,918 
Arcadia(No.2) 	19.9 	6.9 	28.8 	44.4. 	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 



Carbon 

Seam No. 1 
Seam No. 2 	75.4 
Seam No. 5 	76.2 
Seam  No. 7 	 75.3 

Sulphur 

0.9 . 
0.6 
0.6  

Nitrogen. Oxygen 

1.5 	15r. 
1.6' 	17.2 
1.1 	16.5 
1.3   	17.6 

5 
4.9 
5.0  
5.2 

Hydrogen 

Drumheller District 
67.2 	4.5 	0 .6 	1.4 	14.2 12.1 Newcastle(No.1) , 

Red Deer Valley 
(No.1) : 

Midland(No.l )' 
 Commander(No.-1) 

Hy-Grade(No.1) 
Brilliant(No.1) 
Minute(No.7) 

Rosedale District 
Star(No.1) 
Rosedale(No.5) 

0.5 	1.4 
0.5 	1.3 
0.4 	1.3 
o.6 	1.4 
0.4 	1.3 
0.5 	1.1 

	

0.7 	1.4 

	

0.5 	1.5 

	

0.7 	1.6 

	

0.7 	1.3 

	

1.0 	1.3 

	

0.6 	1.5 

	

68:4 	4.8 

	

66.4 	4.4 

	

69.3 	4.7 

	

70.2 	4.8 

	

67.4 	4.6 

	

63.4 	4.4 

	

68.5 	4.8 

	

66.1 	4.3 
Arcadia(No.2) 	68.9 	4.4 

East Coulee District 
Murray(No.2) 	68.5 	4.4 

	

Western Crown(No.2) 67.2 	4.6 

	

Atlas(No.21   , 67.7 	4.5 

	

16.3 	8.6 
14.8 12.6 

	

14.7 	9.6 

	

13.6 	9.4 
14.7 11.6 
14.8 15.8 

14.5 10.1 
14.3 13.3 

	

15.8 	8.6 

	

16.0 	9.1 
14.8 11.1 

	

15.8 	9.9 
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There does not aPpear to be a very great difference in 
the ultimate analyses of any ofthe coals, there being.very 
little variation from mine to mine, or from one'Seam to another. 
The table below shows . a comparison'of the avérage . datà On the 
dry-ash-free basis for the fourseams, and is not sufficiently 
indicative of any definite trend. 

TABLE N 

COMPARISON OF ULTIMATE ANALYSES  

Ultimate  Analyses' (Dry  Basis)  
Car- Hydro- Sul- Nitro- Oxy- Ash 

District, Mine & Seam bon 	gen 	phur gen 	gen 
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TABLE 0 

COMPARISON OF ULTIMATE ANALYSES (Dry-Ash-Free) 

Ultimate Analyses • 
District, Mine & Seam 	(Dry-Ash-Free Basis)  

• Carbon Hydrogen Sulphur Nitrogen Oxygen 

Drumheller District 
Newcastle(No.1) 	76.5 	5.1 	0.7 	1.6 	16.1 
Red Deer Valley 

(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 	o.4 	1.4 	16.3 
By-Grade(No.1) 	77.5 	5..3 	0 .7 	1.5 	15.0 
Brilliant(No.1) 	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.5) 	76.2 	5. 0 	0 .6 	1.7 	16.5 
Arcadia(No.2) 	75.4 	4.8 	o.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 
At1as(No.2)  	75.1 	5,0 	0.7 	1.7 	17.5 

TABLE P 

COMPARISON  OF ASH FUSIBILITIES' 
(Mine Run Samples) 

Initial Soft- 	Melt- Soft- Flow 
Deform- ening Flpid ing ening Inter-

District, Miné & Seam ation Temp, Tempo Range Inter- Val , 
val 

° F. 	°F. 	°F. 	° F. 	° F.. 	°F. 
Drumheller District 
Newcastle(No.1) 	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.1) 	2200 2300 2400 200 100 	100 
Minute(No.7) 	2230 2420 2520 290 190 	100 

Rosedale District 
Star(No.1) . 	2160 2260 2340 	180 	loo 	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 fluid 
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 purpoàes, 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 low 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°T. to 2420° F. This 
- variation is more or less according to the seam as shown 
below:- 

No. 1 Seam 
No. 2 Seam 
No. 5 Seam 
No. 7 Seam 

Ash Softening Temp. - ° F. 
Mine Run  

2250 
2035 
2400 
2420  

Ash 
(dry)  

—1076 
9.7 

13.3 
15.8 

There is no regular increase or decrease in ash fusibility 
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 lover the ash content 
the lower the fusibility. This would appear to indicate 

• that the extraneous ash maybe'associated with some of the ccials of 
a refractory nature and high in ash fusibility. This is in-
"dicated by the table below which gives the ash softening temp-
eratures of the inherent and extraneous ashes for the various 
coals. (The inherent 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 is apparently determined by the quantity and 
quality of extraneous ash present in the coal. 

Mine & Seam  
Newcastle(No. 1) 
Red Deer Va11ey(No.1) 
Midland(No.1) 

• Commander(No.1) 
Hy-Grade(No.1) 
Brilliant(No.1) 
Minute(No.7) 
Star(No.1) 
Arcadia(No.2) 
Murray(No.2) 
Western Crown(No.2) 
Atlas(No.2) 

Ash Softening 
Inherent Ash  

2050 
2040 
2000 
2080 
2020 
2130 
2080 
2150 
1950 

- 2100 
2070 
2040 

Temp. - ° F. 
Extraneous Ash 

2560 
2270 	- 
2630 
2470 
2560 
2500 
2630 
e80 
2310 
2140 
2200 

• 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. 

Generally speaking the ashes have a fairly high refrac-
tory eontént judged by the quantity of silica and alumina and 
a low iron oxide content. The relatively low to medium ash 
fusibility temperature is accounted for by the relatively 
high lime and alkali content. This type of ash should result 
in rather a porous friable clinker. 

TABLE Q 

COMPARISON  OF ASH ANALYSES 
(Mine Runi- 10-Sar 

Aéh Analyses 	Soft. 

Distrfct, Mine & Seam. 

Drumheller District 
Newcastle(No.I) 
Red Deer Valley 

(No.1) 
Midland(No.1) 
Commander(No.1) 
Hy-Grade(No.1) 
Brilliant(No.1) 
Minute(No.7) 

Rosedale District 
Star(No.1) 
Rosedale(No.5) 
Arcadia(No.2) 

East Coulee District 
Murray(No.2) 
Western Crown(No.2) 
Atlas(No.21 	 

SiO, Al203 Fe203 CaO MgO Na20 Temp. 
+ K20 of Ash % 	% 	% % 	% 	-F.  

	

54.8 23.2 4.8 7.0 2.2 4.6 	2310 

	

51.2 2 0.7 4.7 8.7 2.4 5. 0 	2220 

	

48.4 20.1 9.6 8.8 2.0 2.9 	2280 

	

42.9 21.2 15.0 8.3 2.3 5.1 	2150 

	

48. 0  21‘o 6.5 10.6 2.0 5.7 	2220 

	

52.5 22.8 4.9 8.5 2:1 4.7 	2300 

	

55.5 22.8 3.6 6.1  0 .5 4.7 	2420 

45.4 21.4 6.5 9. 0  1.7 5. 0 
 48.3 26.0  1.9 7.8 1.1 7.7 

47.6 16.8 5. 0  10.3 1.8 6.3 

33.8 23.4 10.2 11.3 1.9 7.0 
47.2 17.0 10.1 7.4 1.4 5.7 
26.7 13.1 25 7 10.0 2.1 5.6 1990  

2260 
2400 
2030 

2020 
2100 
1990 

The difference in the ash characteristics of the various 
coal seam studied is shown below:- 

b1U2 	Al2U3 

No. 1 Seam 
No. 2 Seam 
No. 5 Seam 
No. 7 Seam 

21.5 
38.8 17.6 
48.3 26.0 
55.5 22.8 

Ash Analyses 

	

re2u3 .uau 	mgu Dia2u+1S.20 

	

7.4 	.7 	2.1 	4.7 

	

12.8-. 9.8 	1.8 	6.1 

	

1.9 	7.8 	1.1 	7.7 

	

3.6 	6.1 	0 .5 	4.7  

Soft.Temp. 
of Ash 

2245 
2035 
2400 
2420 
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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
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
.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
coals with the higher iron oxide content would yield a some-
what tougher, and less porous clinker 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
is usually considered-specially suitable for use in classify-
ing coals for the by-product coking industry, but has been
found to be very adaptable for general classification, espec-
ially 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 scientifi.c
classification of North American coals. Table R gives a
compa2-Ison of the rank of all the coals by both.systems of
classification. ,

According to.the S.V.I. method of classification all the
coals are so-called Black Lignites, whereas according-to the
A.S.T.M. classification all the coals are Subbituminous B,
with 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 11
No. 2 Seam ^'107
No. 5 Seam 109
No. 7 Seam 108

From 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 available to get an average but the
indications are that Nos. 2,5, and 7 seams have the same rank.
This is borne out by the other characteristics of the coal
which indicate differences in rank such as the "as mined"
moisture and calorific values.
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COMPARISON OF THE RANK OF THE COALS  

District, Mine & Seam 	Classification 	Classification 
S.V.I. 	.  Group  

. 	• 
• 118 Black Lignite Subbituminous B to A 

Drumheller District 
Newca3tle(No.1) 
Red Deer Valley 

(No.1) 
Midland(No.1) -  
Commander No.1 
Hy-Grade No..1 
Brilliant No.1 
Minute(No.7) 

Rosedale District 
Star(No.1) -- - 
,Rosedale(No.5) 
Arcadia(No.2)' 

East Coulee District 
Murray(No.2) 
Western Crown(No.2) 
Atias(No.2j 	 ' 

117 Black Lignite Subbituminous B 
113 Black Lignite Subbituminous B 
113 Black Lignite Subbituminous B 
118 Black Lignite Subbituminous B 
116. Black Lignite SubbituminoUs B 
108 Black Lignite Subbituminous B 

115 Black Lignite Subbituminous B 
109' Black Lignite Subbituminous B 
110 Black Lignite Subbituminous B 

110 Black Lignite Subbituminbus B 
104 Black Lignite Subbituminous B 
106 Black Lignite Subbituminous B  

' 	Washing Characteristics  

Laboratorr washing tests on the coals from the various 
mines in the Drumheller coalfield were conducted in the 
standard manner on the 11-- inch slack, 1-1,to 4 inch lumps and 
on the plus 4 inch lump crushed in a crusher set at  1  inches. 
The results obtained are shown in a series of tables and 
curves for each coal in Chapter III. 

Float-and-Sink Data for 14 inch Slack  

The data obtained by the float-and-sink tests with 
respect to ash and sulphur for the 1 inch slack sizes are 
given in Tables IX and X.under the respective mine,desig-
nations. The inherent ash and eulphur 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-and-sink tests for these 
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two sizes of  coal are given in 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 TEE INHERENT ASH AND SULPHUR  
(0 - 1* in.Slack) 

Inherent Ash Coal recovery at Ash in 
District, Mine & Seam  and Sulphur Lowest Specific Unwashed 

Ash Sulphur 	Gravity* 	Coal 
	 _L. 	% 	Percent of total 	%  
Drumheller District 	 . 
Newcastle(No.1) 	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.1) 	4.1 	0.5 	44.3 1.33 	12.4 
Commander(No.1) 	4.9 	0.5 	50.5 1.35  
Hy-Grade(No.1) 	4.5 	0 .6 	43.6 1.33 	10.0 
Brilliant(No.1) 	5.2 	0.5 	27.2 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 

Arcadia(No.2) 5.0 	o.7 	65.9 1.34 

55.4 r.31 
12.0(1) 5.6 1.32 
8.9 

Rosedale(No.5) 	3.5 	0 .5  
9.4 

East Coulee District - 
Murray(No.2) 	5.6 	0.9 

Atlas(No.2)  5.5 	o.6 	

29.8 r.33 

	 36.o 1.3j 	
11.8 
10.2 

44.3 1.33 	
10.0 

Western Crown(No.2) 4.8 	0.8  

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 inherent 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 à Selected Gravit 

Simple  ' wet washing, effected at a gravity as indicated 
by a value of 10% on the ± .10 specific gravity distribution 
curves was conducted on all the l inch slacks. The results 
of washing 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 l in. slacks beofre and after wash-
ing and also gives 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 

*Specffic grav y of separation in .rac e s. 
(1) These data are on the 1/8 -  l in. size. 
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TABLE T 

COMPARISON OF INHERENT  ASH  OF LUMP SIZES  

1* - 4 in. Lump 	?lus 4 in. Lump 
-Recovery at Ash .Recovery at Ash 
Lowest Gravity 	Lowest Gravity 

District, Mine & Seam 

Drumheller District 
Newcastle(No.1) 
Red Deer Valley 

(No.1) 
Midland(No.1) 
Commander(No.1) 
Hy-Grade (No.1) 
Brilliant(No.1) 
Minute(No.7) 

Rosedale District 
Star(No.1) 
Rosedale(No.5) 
Arcadia(No.2) 

East Coulee District 
Murray(No.2) 
Western Crown(No.2) 
Atlas(No.2)  

52.1 
40.7 
19.7 
69.7 
33.1 
59.3 

47.8 	5.1 

61.1 
13.0 
77.2 

5.0 
4.8 
5.0  
5.2 
5.2 
3.7 

4.8 
3.6 
5.5 

	

25.4 	5.4 

	

55.5 	4.8 

	

29.0 	4.4 

	

34.3 	5.4 

	

63.2 	5.9 

	

23.2 	6.9 

	

26.8 	3.8 

	

49.3 	5.7 

	

11.9 	3.9 

	

61.9 	5.5 

42.1 
50.1 
45.2 

5.6 
5.9 
5.2 

	

25.2 	5.7 

	

57.9 	5.5 

	

31.6  	 5.8 

TABLE U 

COMPARISON OF -WASHED COAL  
	 (0 - 1*. . in. Slack)  

Ash  Content-  î  Clean Coal 

	

District, Mine & Seam, Raw 	Clean Reclaimed 

	

, Coal 	Coal  	 

Gravity 
of 

Separation 
D-f,famheller District 
Newcastle(No.1) 
Red Deer Valley 

(No.1) 
Midland(No.1) 
Commander(No.1) 
Hy-Grade (No.1) 
Brilliant(No.1) 
Minute(No.7) 

Rosedale District 
Star(No.1) 
Rosedale(No.5) 
Arcadia(No.2) 

East Coulee District 

13.2 	9.9 	90.0 

	

12.6 	7.3 	91.8 

	

13.6 	7.5 	88.5 

	

12.1 	8.2 	92.2 

	

11.6 	8.2 	93.8 

	

14.6 	10.5 	91.5 

	

14.0 	8.7 	90.7 

	

11.5 	7.7 	94.8 

	

12.6 	9. 0 	93.0 

	

10.5 	6.5 	92.5 

1.50 

1.50 
1.50 
1.50 
1.50 
1.50 
1.55 

1.45 
1.60(1) 
1.45 

Murray(No.2) 	10.9 	8.1 	94.4 
Western Crown(No.2) 13.2 	9.2 	93.2 
Atlas(No.2) 	10.8 	7.8 _  	93.4 

ata for this coal on 1/8 -  1* in. size. 

1.50 
1.55 
1.50 
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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 1-1.- - 4 in. lumps or the 
plus 4 in. crushed lumps . at  a Éravity 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 is 
shown in Table W,  where in all cases there was very little or 
no  material sinking in 1.60. 

TABLE W 

COMPARISON OF WASHED COAL OF LUMP SIZES  

4 in. Lump  +4 in.Lump-Crushed  
District, Mine & Seam Clean 	 Clean 

Coal _22,11_q 	Coal  Ash - %  
Clean 	aw 	% 	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.1) 	97.1 	8.1 	10.0 99.7 	8.9 	9.0 
Commander(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.1) 	98.5 	9.2 	9.6 98.9 	9.7 	10.1 
Minute(No.7) 	98.4 	9.1 	9.4 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 
quantities  of' free rock may be present would cleaning be 
warranted. 

In the above discussion it should be noted that all data 
has been presented on the "as received" basis that is on the 
coal with about 15.0% moisture. 



-140 Non-coking 

-175 Non-coking 
-190 Non-coking 
-180 Non-coking 
-145 Non-coking 
-175 Non-coking 
-200 Non-coking 

-175 Non-coking 
-125 Non-coking 
-165 Non-coking 

110 Non-coking 
-165 Non-coking 
190 Non-coking 

Non-caking 

Non- caking  
Non- caking  
Non- caking  
Non- caking  
Non- caking 

 Non-caking 

Non-caking 
Non- caking 

 Non-caking 

Non-caking 
Non-caking 
Non-caking 
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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 £he Swelling Index Test and the Gray 
Caking , Index aré shown on a comparative  basis in Table Y. 

TABLE Y 

COMPARISON OF COKING PROPERTIES  
(0 - 1* in. Slack) 

Swelling Properties Caking Properties  
District, Mine & Seam Swelling 	Remarks 	Gray Caking 

Indéx 	 Index 
Drumheller.District 
Newcastle(No.1) 
Red Deer Valley 

(No.1) 
Midland(N6.1) 
Commander(No.1) 
Hy-Grade(No.1) 
Brilliant(No.1) 
Minute(No.7) 	- 

Rosedale District 
Star(No.1) 
Rosedale(No.5) 
Arcadia(No.2) 

East Coulee District 
Murray(No.2) 
Western Crown(No.2) 
Atlas(No.2) 	 

According to both these tests all the coals are absolutely 
non-caking, and accôrding 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 emploired at 
the Fuel Research Laboratories for studying the chemical and 
physical characteristics of (ton-lot) samples of coal fi,om Ca-
nadian collieries: The data obtained by these tests have served 
for making a comparative scientific and economic evaluation of 
the coals examined. 

Tests For Physical Properties  

Size Distribution By Screen Analysis  
- 

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

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

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

It is becoming increasingly evident that the perfor-
mance of mechanical stokers, gas producers, and other coal 
burning appliances are dependent not only on the average and 
'absolute' size of the fuel used but also on the size distribu-
tion or range of sizes, and fuel technologists are conducting 
considerable research on this subject. Bennett (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' 
size' 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), 
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Whdre:the percentage weight of each screen size iemultiplied 
by its  respective average  screen hole diameterin"inChes,. the 
sum- .total.jbeing the average (particle) sizeof thecoal. 

Density 	- 

A parents ecific ravit , or fluMPI:denSity; equals 
the - weight  or unit volume of the solid  fuel as a lump, inluding 
àiiacks'and fissures, ash and moisture. This physical . property 
Was determined by .a . modification-of the A.S.T.- M. method for coke 
as butlined'under A.S.T.M. Designation D 167-24. The modified 
àpparatus and procedure as developed by the Fuel Research Labo-
ratories, has - been reported in R.I.C.S. No. 35(3), as yet unpu-
blished. 

■•■ 

. Bulk density equals the weight of the dry; or vet - 
- fuel cantained in a unit volume of packing sPace. This physi- -  

cal characteristic  vas  determined according to the Standard Me-
thod of Test For Cubic Foot Weight of Crushed Bituminous Coal, 
A.e.T.M. Designation D 291-29. 

The bulk density is a characteristic of coal which 
has a bearing upon the filling of such spaces as bunkers, 
freight cars, coke oven chambers, etc., and upon the storàge of 
a given number of heat units within a given volume. The bulk 
density of a coal depends upon various factors such as apparent 

- specific gravity, particle size distribution, shape of parti-
cles e 'moisture content, thickness of bed, relation between.mean 
particle size and dimensions of layer duration of storage and 
mode of padking (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-
ristic" but a resultant of various factors. 

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

Woiduis the interspace volume between the coal par-
ticles. It is calculated as a percentage from: 

• bulk density  
. 	1 - 	 62.5x apparent specific gravity x 100 

and is highest for a bed consisting of particles of equàl size. 
It increases, however, inversely with the volume factor. 

The-relations between particle size, moisture, bulk 
density and ivoidi are of great significance, especially-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:- thé.de-
watering of co -al by drainage, shaking or centrifuging; the pre-
pai-ation'of coal-oil mixtures; the dust-proofing of cdal by oil 
spraying; the pitch consumption in briquetting; and the deter-
minatiOn of the most econbmical compromise between the viscosi-
ty . of - a coar-oirmixture and the velocity of the reaction in 
the hydrogenatlônn of coal. 

Size Stability (and Friability) 

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

Methods for determining the comparative handlihg pro-
perties oc coal were devised and tested at the Fuel Research 
Laboratories in connection with the programme of the 'Coal 
Firabilityl Sub-Committee of the American*Society for Testing 
Materials (5). The Drop Shatter Test for Coal which is an 
A.S.T.M. Tentative Standard (6), has been used in this investi-
gation for determintng the comparative size stability ( and 
friability) of certain sizes and mixtures of sizes. Friabliity 
per cent is 100 - size stability per cent. 

Grindability 

The grindability, or ease of pulverizing a.material, 
is not a single physical property but is a composite factor 
dependeht upon'à combinattôn 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 chosed 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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PennSylvana -- The method is based on Rittinger's law(7), which 
Stàt-es - "The work done in pulverizing is proportional to the new 
eirfaàé - prOduCed m . A -sized Sample receives a definite amount 
Of grinding energy in a miniature pulverizer and the new.surface 
iâ - détérhined"by Si&iing,'greater resistance to grinding being 
indicated by lower values. 

.Grindability-  figures refer only to any given or con-
Stant -grindihg-system and cannot be generalized:to include other 
systems. Inasmuch as the term Igrindabilityc iMplies a combi-
natioh 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. 
AcdOrding . to  Rosin(4), "certain relations exist between particle 
size, power consumption and throughput, but they are greatly mo-
dified and completely masked by the machine factor, 99 per cent 
of the power  consumption in pulverizers not being utilized for 
disintegration". 

Some of the factors, other than !grindabilityl, that 
influence industrial capacity of pulverizers are moisture and 
size of coal. Aecording to an article "Factors in  Economical 
Grinding and Pulverizing" (8), when mills of any type are opera-
ted without,air-arying of the coal "the effect of the surface 
moisture becomes important as increase in moisture decreases 
the output disproportionately. The general effectis.to cause 
clogging of the fine material and prevent its removal by the 
air current So that the efficiency of the mill is lowered." 
The,effect varies with different types of mills, beinÉ 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 
'composites, (re-assembled screened sizes) were subjected to 
chemical and physico-chemical analyses as outlined below. 

- Proximate Analyses  

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

The American Society for Testing Materials has devised
standard methods for proximate analysis, which are pùblished as
Standard Methods of Laboratory Sampling and Analysis of Coal and
Coke, under A.S.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-
sulee. .The drying was effected in a suitably constructed oven
heated with toluene vapour at a temperature of between 105 and
108°C., with a current of preheated and dried carbon,dioxide
sweeping over the coal samples. The A.S.T.M. standard specifies
air instead of(C42, otherwise the method used corresponds to
the published standard.

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

Ash--The ash was determined according to the standard
method described under A.S.T.M. Designation D271-37., One gram
of the finely pulverized coal is ignited in an electric muffle
at a controlled temperature between 700 and 750°C. The residual
incombustible matter, which is a complex mixture of compounds
resulting from'the dehydration and ignition.of the inorganic
impurities present in the coal, is reported as ash.

Volatile Matter--The volatile matter of..the coal was
determined accor g to the A.S.T.M. method Designation D 271-
37, with the exception that a Chaddock gas burner was employed
in preference to either a Meker burner or a vertical electric
furnace. The method consists of placingaaB gram of the sample
in a covered pla tinum^crucible and heating it overthe Chaddock
burner for a period of,exactly seven minutes, the:flame being
so 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 isthat mate-
riar 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-
ple was ignited at 700 to 750° C. instead of at the specified 
800° C. ±25° C. with the Eschka mixture. The sulphates were then 
leached out and determined gravimetrically by precipitation with 
Ba804, as specified. 

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

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

Ougn—As there is no satisfactory direct method for 
determining oxygen, it  vas  estimated by subtracting the sum of 
the percentage of hydrogen, carbon, nitrogen, sulphur and ash 
from 100 0  This result is, of course, effected by any errors in-
curred in the other determinations. 

Calorific Value  

The - eoss*calorific value of coal, according to A.S. 
TAL - Desighation D 407-35T, is "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.S.T.M. Designation D 271-37. 

The calorific value of a coal is an important factor 
in its evaluation for steam raising purposes, as well as for 
the determination of its rank. The purchase of coal on a heat value 
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basis for steam raising has generally given satisfaction, and • 
as aptly stated by Grumell(10) "the knowledge and experience 
acquired by systematic evaluation leads to better control of 
subsequent fuel deliveries and, in most cases, to more effi-
cient performance in the boiler plant". The average calorific 
value ofa coal seame calculated to the dry ash-free (or mine-
ral-matter-free) basis, can be generally used as a check on 
commercial determinations. It should be noted, however, that 
calorific value alone is 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. 

Fusibility of , Ash 

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

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

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

3. The Fluid Temperature--the temperature at which the ash 
becomes fluid and spreads out uver the plaque in a flat layer. 

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

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

- b) Fluid Interval--the range in temperature between the 
softening and fluid temperatures; and 

c) Mèiting range--the range in temperature between the 
Initial deformation and fluid temperatures. 

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

Class lg Refractory ashes, softening above 2600°F.; 
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"Class 2: Ashes of medium fusibility, softening between 
2200 and 26009 F.; and 

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

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

Chemical Analysis of the Ash  

The mineral matter—in coal is composed mainly of com-
pounds of silica, aluminal  lime and iron, with smaller quanti-
ties of Magnesia, titanium, phosphorus and alkali 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 anéeses of the ash, however, show only the 
simple constituents present without indicating the manner in 
which they exist in the coal as minerals. In such analyses; the 
following compounds are usually determined and reported:  3102, 
Al2 03y  Fe203, CaO, MgO,  Na20, K20, T102,  P205, and 503. 
These analyses; which were conducted in the chemical laboratory 
of the Division of Metallic Minerals of the Bureau of Mines, 
were made with certain modifications according to the methods 
outlined in the Third Edition of "Methods of The Chemists of The 
United  States Steel Corporation For The Sampling And Analysis of 
Coal, Coke and By-products" published by Carnegie Steel  Company,  
Pittsburgh, Pennsylvania, and in "Methods for The quantitative 
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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Thé , in -organicsulphur 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. 

• .._Sulphate sulphur was determined by treating the pul-- ' 
veriZed coal - with. 3 percent hydrochloric acid - for 40 hours at - 
60° C., and.estimating the sulphur in the filtrate - by precipita-
tion with BaC%. 

. Pyritic sulphurlgas determined by digesting:the pul-
verized coal.with1.12.sp. gr . nitric acid for 96 hours at 
roam 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  vas  estimated by subtracting the to-

tal inorganic - tsulphur from'the.total sulphur. 	, 

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

Fusain 

The importance of fusain with respect to its influence 
on the.spontaneous combustion of coal, and its effect on the 
coking properties, necessitates a study of its quantitative dis-
tribution between the various coal sizes. The method adopted 
with certain 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 06E11 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 
washing may be obtained by studying the distribution of fusain 
in conjunction with the distribution of the forms of Sulphur. 
Inasmuch as fusain is usually very porous in structure, it is 
often loaded with pyrite, and by reason of .its friable nature 
it Is usually concentrated in the fine coal dust. Elimlnation 
of fusain loaded with pyrite, by screening may result in a far 
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greater- redubtion in the total sulphur - content of the coal than 
would be obtained by a washing process. 

- 

 

The 	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 Iblockiers and stronger coke of larger size. 
For coals with poor caking strength, however; the addition of 
fusain results in a weaker and sootier coke, and its removal 
from the charge is usually considered to be beneficial. 

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

' Classification of Coal By Rank 

A committee of the American Society for Testing Mate-
rials (A.S.T.M.) has been studying various methods of coal clas-
sification for a number of years and has recently published 
standard specifications* for classification of 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 indext(19) method of coal classification, and as this 
method serves to classify coals for specific purposes, the two 
methods have ben  used for the coals reported herewith. 

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

This'heth-od classifies cbals by- rank according to - 
their-fixed - carbon and calorific values - calculated to the mi-
neral-matter-free basis. The higher rank coals are classified 
by fixed carbon on the dry basis, whereas the lover  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 Spedifications For 

Classification of Coals by Rank and by Grade and Their Appli-
cation to Canadian Coals" N.R.C. No. 814--National Research 
Council of Canada. 
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A.S.T.M. Classification By Rank - As per Designation D 388-38 

Classes and Groups 
Limits of Fixed Carbon -(F.C.1-  and 
B.t.u.(mineral-matter-free basis) 
and Requisite Physical Properties  

I. Anthracitic class 	 • 
Dry F.C., 98 per cent or more. 
Dry F.C., 9e to 92 per cent. 
Dry F.C., 92 to 86 per cent, 

non-agglomerating. 

1. Meta-anthracite 	 
2. Anthracite 	 
3. Semi-anthracite 	 

II. Bituminous class 
1. Low volatile 	 
2. Medium volatile 	 
3. High volatile A 	 

4. High volatile B 	 
5. High volatile C 	 

Dry F.C., 86 to 78 per cent. 
Dry F.C., 78 to 69 per cent. 
Dry F.C., less than 69 per cent 
and moist B.t.u. 14,000 or more. 
Moist B.t.u.,14,000 to 13,000. 
Moist B.t.u.,13,000 to 11,000, 
either agglomerating or non- 

weathering. 

III. Subbituminous class 
1. Subbituminous A.... Moist B.t.u., 13,000 to 11,000, 

both weathering and non-
agglomerating. 

Moist B.t.u., 11,000 to 9,500. 
Moist B.t.u., 9,500 to 8,300. 

2. Subbitumlnous B.... 
3. Subbituminous C.... 

IV. Lignitic class 
1. Lignite 	  

R. Brown coal 	 

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

Moist B.t.u., less than 8,300 
(unconsolidated) 

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

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

Determined B.t.u. - 4,500 x weight of fixed carbon) 
Per cent of volittile matter  

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

'Unit Coals Volatile Matter Range 
S.V.I. Limits 	Per Cent.  

• 
Brown lignites 	82 - 99 	 ko - 70 
Black lignites 	99 - 125 	 36-  55 
Sub-bituminous 	125 - 160 	 35 - 50  
Para-bituminous 	 160 175 	 28 - 45 
Ortho-bituminous 	 175 - 190 	 21 - 35 
Meta-bituminous 	 190 - 210 	 21 - 28 
Semi-bitumindus 	 210 - 230 	 14 - 24 
Semi-anthracite 	 230 - 255 	 9 - 16 
Anthracites 	255 - 300 	 3 - 10 

By noting the position of a coal on a chart, as per 
Chart I, according to its S.V.I. and volatile matter, it 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 whiche  it 
is to be noted, the data are on the dry ash-free basis. 

Coking Properties  

Swelling Index Test  

In order to predict the physical properties of the 
(by-product) coke made from any given coal, a laboratory test 
vas  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 is calnulated and, by the 
aid of a coke classification chart, shown as Chart II, the coal 
is located in a particular group. The various groups are arbi-
trarily delimited according to the known physical properties of 
the cokes made from coals in these  groupa.  

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. Hobby, via: 
"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 
	When the use of underfeed stokers is considered, the 
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rate of combustionhasa'pronounced effect - on.  the character,of 
the-cokeproduced auring theAoperation of,the :-.stoker..,..Soma 
coals form hard dense coke masses, which  fracture and break up 
much_less readily than.ethere. .0ther coals-.contract somewhat 
after.  initial coking,.thereby causing, fissures through the  coke• 
masses." It is obvioue, theréfore, that,the evaluation fbf this 
sWelling and•Coking: property isvery . important in . determining.' 
the suitability oe•coale forstoker-use as•well  as for coke ma-. 
nufacture, 	- 	. 	 • . 

Caking Index.-.- ; 	 • 
• 

It has been shown that those coals which iire . recogni-
zed as falling within the best coke-producing class are more ca-
pable of withetanding.a higher mixture of inert material and 
still yield a carbonizeà residue of dehnite 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 vide range of coals in their application to the production of 
by-product coke, a knowledge of the caking index is of importance 
when 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 cbal, which 
on carbonization wilrform a sufficiently strong button to sup-
port a weight of 500 grammes, is designated as the 'caking in-
dex'. The higher the caking index, the greater the caking pro-
perties. 

- 

AcCording to' Malleis(22),' the agglutinating value test 
has generally,been found to have value for special investigation 
such as detecting deterioration of .coking properties of coal due 
to storage,.,:but it seems to have little value. as a-réliable 
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,:waehability.curves,mai be constrUcted whiCh will in- 
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dicate for any given coal the theoretical ash content and yield 
of both clean coal and refuse obtainable at any chosen gravity. 

The data obtained from such tests on 1r inch slack, 
the details of which are shown in a series of tables in  Chapter 
IV, vere plotted according to the method outlined by Campbell(23) 
of the American Rheolaveur Coroporation. To theselwas added the 
Ispecific 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 cui.ve, repre-
sents the variation of the ash. 

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

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

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

Curve 5, the 1: .10 specific gravity distribution curve, re-
presents a measure  of the comparative difficulty of separation 
according to specific gravity at the selected point of separa-
tion. 

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

.10 	Curve  De ree 	of Difficult/  	 Pre eaz_..u_ltion____ 
Per cent  

Almost any procesi; high tonnage 
Efficient process; high tonnage 
Efficient process; medium ton- 

nage 
15 - 20 Very difficult 	 Efficient process; low tonnage 
20 - 25 Exceedingly difficult Very efficient process; low 

tonnage 
Above 25 Formidable 	 Limited to a few exceptionally 

efficient Drocessee 

0 - 7 Simple 	  
7 - 10 Moderately difficult 	 
10 - 15 Difficult 	  

For the study of an ordinary bituminous coal, 10 per 
cent on the curve is used, and the specific gravity representing 
this point is usually selected for the wasing of a;composite 
sample, the clean coal and refuse fractions of which are studied 
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for their. various. properties. If a horizontal line is drawn . 
from this point on Curve 4 (specific gravity curve), 'the pOints 
at which it cuts the other lines rePresent the following:- 

Curve  1, the  average_aSh per cent of the separated Cdal; 

Curve 2, the actual ash per cent of the heaviest piece of 
material left in.the .qoal, and likewise the lightest piece of, 
meerial in the refuse; and ' ' 

Curve 3, thé average ash 'per  cent of  the.refuse_extracted. 
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