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REPORT ON 

'(\rASHABILITY CHARACTERISTICS 

of 

GOICING COAL 

for 

DENTSON MINES LTD. 

'ADIT #l - 2. 

SUMMARY 

The data presented in this report refer to the Washability 

Characteristics of Denison Mines' Sample Adit #l - 2. 

The analyses indicate that the coal is of medium volatile rank 

with high coking quality (P.S.1, 6%). The ash of 21.67% is on the high 

side. However, it is mostly extraneous material which should be very 

easy to clean out, (20.69% of + 106 m. fraction is f 1.80 and has a 

specific gravity ash of 76.74%). 

All cut points between 1.45 and 1.80 can be used depending on 

the ash requirements of the clean coal, without affecting the ease of 

cleaning. 

The fines are amenable to froth flotation, but hydrocyclone 

cleaning could be equally effective as most of the ash is contributed by 

extraneous high gravity dirt. 

The yield of clean coal will be in the neighborhood of 75% 

with an ash of about 6%. The F.S.I. of the clean coal can be expected to 

be higher than 8%. 
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I. INTRODUCTION 

A sample of Adit #I - 2, weighing 2,111 lb., was received by 

Cyclone Engineering Sales Ltd. on September 14, 1971. 

Prior to analysis, a l/8 split of the sample was taken and 

has been retained for possible future use. 

The following work was done on the remaining portion of the 

sample: 

1. A size analysis at 2", l", l/2", l/4", 8 m., 28 m. and 100 m. 

2. A proximate analysis on alJ. size fractions. 

3. A float-sink analysis on all siz fractions, except -100 mesh, 

at 1.30, 1.35, 1.40, 1.45, 1.50, 1.60, 1.70 and 1.80. 

4. Ash, volatile matter and free swelling index determinations 

on all specific gravity fractions. 

5. Washability curves for all size fractions, except -100 mesh. 

6. Washability curves for i-100 mesh fraction of the raw sample 

by re-constituting the data in 5. 

7. Froth flotation tests on 28 m. x 100 m. and 100 m. x 0 

fractions. 
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11. CONCLUSIONS AiW RECOMMENDATIONS 

Most of the dirt in the sample is in the higher size 

ranges and would be extremely easy to reject during cleaning, 

It would be advisable to pay attention to this factor 

during mining operations. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

.P 

G?j4YdA I, . 
Per: 

R.S. Sehgal, P. 
Laboratory Manag 



SAMPLE #,l LOT 2 

; SOFT SHALE ROOF 

DULL COAL -7 

COAL 5’0” 

HARD DIRT 1 3” 

COAL 

SILT STONE 

2’o’. 

1 



Ash: 

Volatile Matter: 

Residual Moisture: 

Fixed Carbon: 

Sulphw 

B.T.V./lb. 

F.S.I. 

RXlk 

Size 

+2" 14.03 53.37 

2" x 1" 14.34 27.92 

1" x 1/Z" 11.80 20.41 

1/Z" x l/4" 11.96 14.87 

114" x 8 In. 15.64 13.70 

8 In. x 28 m. 19.87 12.38 

28 m. x 100 m 9.73 14.42 

- 100 In. 2.63 15.36 

Total 100.00 22.09 

TABLE I- ADIT#l - 2 

DENISON MINES LTD. 

Classification by Rank 

22.09% 

21.02% 

0.62% 

56.27% 

0.40% 

11,510 

6% * 

mvb 

TA B L E 2 - ADIT #l - 2 

Analyses of Size Fractions 

Wt. % Ash % V.M.% 

13.95 

19.28 

21.27 

21.67 

23.16 

23.49 

23.52 

23.44 

21.02 s 
R.M.% 

0.55 

0.70 

0.56 

0.66 

0.64 

0.61 

0.59 

0.57 

0.62 

F.C.% 

32.13 

52.10 

57.76 

62.80 

62.50 

63.52 

61.47 

60.63 

56.27 

S.% 

0.37 

0.45 

0.29 

0.55 

0.54 

0.20 

0.50 

0.56 

0.40 

7 F.S.I. 

* actually determined 



T A B L E 3 - ADIT #l - 2 

Ash % and Weight % Distribution vs. Size and Specific Gravity 

(Figures.in Brackets show the Ash Content of Individual Fractions) 

+2” 2.62 0.66 0.52 0.09 0.14 0.10 0.68 1.14 8.08 
(3.14) (5.73) (11.18) (14.83) (19.69) (28.25) (37.61) (44.23) (79.21) 

2" x 1" 5.28 2.26 0.91 0.42 0.23 0.24 0.29 0.58 4.13 
(3.03) (5.61) (10.51) (14.50) (20.40) (27.52) (37.26) (44.63) (72.07) 

1" x l/2" 4.92 2.62 0.63 0.35 0.22 0.24 0.32 0.47 2.03 
(2.81) (5.08) (9.24) (13.25) (18.80) (26.72) (37.50) (46.57) (75.93) 

l/2" x l/4" 6.27 2.38 0.60 0.31 0.21 0.26 0.33 0.27 1.33 
(3.03) (5.08) (10.52) (14.39) (23.25) (27.24) (38.23) (45.62) (75.32) 

114" x Bm. 9.89 2.18 0.69 0.27 0.15 0.24 0.21 0.29 1.72 
(2.61) (5.35) (10.46) (14.21) (18.39) (26.10) (34.55) (43.33) (78.68) 

8 m. x 28 m. 13.46 2.42 0.77 0.36 0.20 0.32 0.29 0.23 1.82 
(2.46) (5.20) (9.78) (14.32) (22.06) (30.25) (39.15) (46.46) (77.40) 

28m. x 100 m. 6.13 1.13 0.44 0.21 0.14 0.25 0.21 0.18 1.04 
(2.10) (5.60) (10.12) (15.73) (23.22) (30.93) (39.78) (47.14) (75.14) 

Total 48.57 13.65 4.56 2.01 1.29 1.65 2.33 3.16 20.15 
(2.65) (5.30) (10.24) (14.33) (20.84) (28.23) (37.75) (45.02) (76.74) 

- 

14.03 
(52.80) 

14.34 
(27.19) 

11.80 ; 
(20.01) I 

11.96 
(14.97) 

15.64 
(13.60) 

19.87 
(11.85) 

9.73 
(13.67) 

97.37 
(21.84) 

- 100 mesh This fraction forms 2.63% of the total sample and has an ash content of 15.36%, thus giving 
B total sample ash value of 21.67%. 

/ 



Weight % & Volati 

T A B L.E 4 - ADIT #l - 2 

.le Matter % Distribution vs. Size and Specific Gravity 

(Figures in Brackets show the Volatile Matter Content of Individual Fractions) 

+2” n2.62 .0.66 ~0.52 go.09 ao.14 SO.10 fO.68 e1.14 '8.08 
(25.07) (23.99) (22.06) (19.96) (19.93) (18.56) (15.95) (14.90) ( 8.08) 

2" x 1" 5.28 2.26 0.91 0.42 0.23 0.24 0.29 0.58 4.13 
(25.18) (23.98) (22.06) (20.70) (19.46) (18.32) (16.39) (13.92) (9.67) 

1" x 112" 4.92 2.62 0.63 0.35 0.22 0.24 0.32 0.47 2.03 
(25.65) (23.04) (21.86) (21.59) (20.06) (19.10) (16.87) (13.89) (9.12) 

l/2" x 114" 6.27 2.38 0.60 0.31 0.21 0.26 0.33 1.33 
(2555) (22.69) (20.90) (20.77) (19.49) (18.11) (16.18) (1K) (8.42) 

lr4” x 8 m. 9.89 2.18 0.69 0.27 0.15 0.24 0.21 0.29 1.72 
(25.75) (22.43) (20.28) (19.97) (19.70) (18.33) (17.23) (15.18) (8.94) 

8m. x 28m. 13.46 2.42 0.77 0.36 0.20 0.32 0.29 0.23 1.82 
(26.97) (22.50) (20.89) (20.02) (19.50) (19.10) (17.62) (16.10) (10.26) 

28m. x 100 m. 6.13 1.13 0.44 0.21 0.14 0.25 0.21 0.18 1.04 
(26.67) (23.27) (21.38) (20.47) (20.39) (19.66) (17.88) (17.31) (12.40) 

Total 48.57 13.65 4.56 2.01 1.29 1.65 2.33 3.16 20.15 
(26.07) (23.01) (21.35) (20.60) (19.75) (18.77) (16.66) (14.74) (9.03: 

Total 

,14.03 
(13.73) ~ 

14.34 
(19.36) , ~ 

11.80 ': 
(20.96) 

11.96 
(21.93) 

15.64 
(22.62) ! 

19.87 
(24.07) 

9.73 
(23.74) ~ 

- 100 mesh This fraction forms 2.63% of the total sample and has a volatile matter content of 23.44%, 
thus giving a total sample volatile matter value of 21.04%. 



TABLE 5. ADIT #l - 2. 

Cummulative F.S.I.. and Cummulative Weight % vs. Size and Specific Gravity 

(Figures in brackets show the Cummulative F.S,I. of Cummulative Fra,ctions). 

+ 2" 2.62 3.28 3.80 3.89 4.03 4.13 4.81 5.95 14.03 
(8) (81 (7% (7%) (71 (71 (6) (5) (1) 

2" x 1" 5.28 7.54 8.45 8.87 9.10 9.34 9.63 10.21 14.34 
(8) 63) (8) (7%) (7k.I (6%) (6%) (6%) (4) ) 

al 
1" x l/2" 4.92 7.54 8.17 8.52 8.74 8.98 9.30 9.17 11.80 ' 

h%> (81 03) (7%) (7) (7) (7) (7) (6) 

l/Z" x l/4" 6.27 8.65 9.25 9.56 9.77 10.03 10.36 10.63 11.96 
(8?i1 (8) (7%) (7%) (7%) (71 (6%) (6%) @&I 

114" x 8 m. 9.89 12.07 12.76 13.03 13.18 13.42 13.63 13.92 15.64 
(9) (83i) (88 @%I (8) (8) (8) 03) (6%) 

8 m. x 28 m. 13.46 15.88 16.65 17.01 17.21' 17.53 17.82 18.05 19.87 
(9) (8%) (8% @Jir (8%) (8%) (8) 03 (7%) 

28 m. x 100 m. 6.13 7.26 7.70 7.91 8.05 8.30 8.51 8.69 9.73 
(9) (9) (9) (9) (9) (8%) (8%) (8) (7%) 

- 100 Ill. Weight % of this fraction is 2.63 and has a F.S.I. of 8. 
The determined F.S.I. of the sample is 6%. 

!  



Smcific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

TOTAL 

TABLE 6. ADIT #1 - 2. 

Washability Data for Adit #l - 2. 
+ 100 m.: 97.37% of Total Sample. 

'&-constituted from Size Fractions) 

Fxactional Cummulative Element: 

wt. % Ash % 

Floats 

wt. % Ash % 

49.88 2.65 49.88 2.65 

14.02 5.30 63.90 3.23 

4.68 10.24 68.58 3.71 

2.06 14.33 70.64 4.02 

1.33 20.84 71.97 4.33 

1.70 28.23 73.67 4.88 \ 

2.39 37.75 76.06 5.91 

3.25 45.02 79.31 7.52 

20.69 76.74 100.00 21.84 

LOO.00 21.84 

- 

- 

Sinks 

wt. % Ash % 

L00.00 21.84 

50.12 40.94 

36.10 54.78 

31.42 61.41 

29.36 64.71 

28.03 66.80 

26.33 69.29 

23.94 72.43 

20.69 76.74' 

wt. % 

24.94 

56.89 

66.24 

69.61 

71.31 

72.82 

74.86 

77.69 

89.66 

r 
Ash 

Ash % 

2.65 

5.30 

10.24 

14.33 

-20.84 

28.23 

37.75 

45.02 

76.74 



TABLE .6A 

Cumulative Volatile Ihtter for Adit #1 - 2 ’ 

Specific 
Grwity 

- I.30 

2.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

.I.60 - 1.70 

1.70 - 1.80 

-I- 1.80 

Total 

FrmctionnI,, 

wt. % 

49.sa 

24.02 

4.68 

2.06 

1.33 

1.70 

2.39 

3.25 

20.69 

V.M. % 

_ -___ 
2G.07 

23.01 

21.35 

20.60 

19.75 

18.77 

16.66 

14.74 

9.03 

100.00 20.98 

: 

'. 

v1t.. % 

49.88 

63.90 

68.58 

70.64 

71.97 ; 

73.67 : 

76.06 

79.31 

100.00 

dumulzt~ 
aca 

v . N . % 

26.07 

25.39 

25.12 

24.99 . 

24.89 

24.73 

24.49 

24.09 

20.98 

100.00 

50.12 

36.10 

31.42 

29.36 

28.03 

26.33 

23.94 

20.69 

8 
VJ1.X 

20.98 

25.91 

13.15 

11.93 

11.33 

10.93 

10.42 

9.so 

9.03 

I 

,, , 

I  .  

I 



TABLE 6B - ADIT #l - 2 

7% Ash of Clean Coal 

Yield 

Floats Gravity 

Near Gravity Material 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

77.00% 

1.78 

7.00% 

7.00% 

24.12% 

0.60% 

68.28% 

7% 
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TABLE.7 - ADIT #l - 2 

+* 11 14.03% of Total Sample 

Ash, Volatile Matter h Cummulative E.S.I. 

Specific 
Gravity Weight % Ash % V.M. % 

- 1.30 18.71 3.14 25.07 

1.30 - 1.35 4.70 5.73 23.99 

1.35 - 1.40 3.74 11.18 22.06 

1.40 - 1.45 0.67 14.83 19.96 

1.45 - 1.50 0.98 19.69 19.93 

1.50 - 2.60 0.68 28.29 18.56 

1.60 - 1.70 4.85 37.61 15.95 

i.IC.70 *.I.'80 8.02 44.23 14.90 

+ 1.80 57.65 79.21 8.08 

Total 100.00 52.80 13.73 
I I I I 

CUm. CUE?. 
Weight % F.S.I. 

18.71 8 

23.41 8 

27.15 75 
27.82 7% 
28.80 7 

29.48 7 

34.33 6 

42.35 5 

100.00 1 

TABLE 8 - ADIT #l - 2 

Washability Data: +2" 

Specific Fract.ional Cummulative Elementary Ash 
Gravity 

wt. % Ash % Floats Sinks wt. % ?Ash % 

wt. % Ash % wt. % Ash % 

_ - 1.30 18.71 3.14 18.71 3.14 100.00 52.80 9.35 3.14 

1.30 - 1.35 4.70 5.73 23.41 3.66 81.29 64.22 21.06 5.73 

1.35.- 1.40 3.74 11.18 27.15 4.70 76.59 67.81 25.28 11.18 

1.40 - 1.45 0.67 14.83 27.82 4.94 72.85 70.72 27.48 14.83 

1.45 - 1.50 0.98 19.69 28.80 5.44 72.18 71.24 28.31 19.69 

1.50 - 1.60 0.68 28.25 29.48 5.97 71.20 71.95 29.14 28.25 

1.60 - 1.70 4.85 37.61 34.33 10.44 70.52 72.37 31.91 37.61 

1.70 - 1.80 8.02 44.23 42.35 16.84 65.67 74.94 38.34 44.23 

+ 1.80 57.65 79.21 100.00 52.80 57.65 79.21 71.18 79.21 

Total 100.00 52.80 
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Specific 
Gravity Weight % Ash % V.M.% 

- 1.30 36.85 3.03 25.18 
1.30 - 1.35 15.74 5.61 23.98 

1.35 - 1.40 6.38 10.51 22.06 

1.40 - 1.45 2.93 14.50 20.70 

1.45 - 1.50 1.56 20.40 19.46 

1.50 - 1.60 1.66 27.52 18.32 

1.60 - 1.70 2.00 37.26 16.39 

1.70 - 1.80 4.08 44.63 13.92 

+ 1.80' 28.80 72.07 9.67 

Total 100.00 27.19 19.36 

T 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

T A B L E 9 - ADIT #l - 2 

2” x 1". 14.34% of Total Sample 

Ash, Volatile Matter & Cummulative F.S.I. 

Fract :ic - ma1 

wt. % Ash % 

36.85 3.03 

15.74 5.61 

6.38 10.51 

2.93 14.50 

1.56 20.40 

1.66 27.52 

2.00 37.26 

4.08 44.63 

28.80 72.07 

100.00 27.19 
- 

T A B L E 10 - ADIT #l - 2 

Washability Date::2" x 1" 

: cum. 
wt. % 

36.65 
52.59 

58.97 

61.90 

63.46 

65.12 

67.12 

71.20 

100.00 
. 

Cumulativ 
Floats I 
wt. % 

I 

Ash % 

36.85 

52.59 

58.97 

61.90 

63.46 

65.12 

67.12 

71.20 

100.00 

3.03 

3.80 

4.53 

5.00 

5-d 

5.94 

6.88 

9.04 

27.19 

‘e 
Sj 

wt. 

i!oo.oo 

63.15 

47.41 

41.03 

38.10 

36.54 

34.88 

32.88 

28.80 

ink 

i 
:S 

Ash % wt. % Ash % 

27.19 18.42 3.03 

41.29 44.72 5.61 

53.14 55.78 10.51 

59.77 60.43 14.50 

63.25 62.68 20.40 

65.08 64.29 27.52 

66.86 66.12 37.26 

68.67 69.16 44.63 

72.07 85.60 72.07 

CUUI. 
F.S.I. 

8 
8 

8 

7% 
7% 

7 

6% 

6% 

4 

J 

EliXllen cy Ash 
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T A B L E 11 - ADIT !:l - 2 

1" x l/Z": 11.80% of Total Sample 

Ash, Volatile Matter & Cummulative F.S.I. 

Specific CUm. CUm. 
Gravity Weight % Ash % Y.M. % Wt. % F.S.I. 

- 1.30 41.65 2.81 25.65 41.65 8% 

1.30 - 1.35 22.16 5.08 23.04 63.81 8 

1.35 - 1.40 5.37 9.24 21.86 69.18 8 

1.40 -'1.45 3.01 13.25 21.59 72.19 74 

1.45 - 1.50 1.91 18.80 20.06 74.10 7 

1.50 - 1.60 2.03 26.72 le. 10 76.13 7 

1.60 - 1.70 2.67 37.50 16.87 78.80 7 

1.70 - 1.80 4.01 46.57 13.89 82.81 7 
f 1.80 17.19 75.93 9.12 100.00 6 

Total 100.00 , 20.01 20.96 . 

T A B L E 12 - ADIT #1 - 2 

Washability data: 1" x l/Z" 

Specific .Fractional Cumulative Elementary Ash 
Gravity wt. % Ash % Floats Sinks wt. % Ash % 

wt.% Ash % wt. % Ash % 

- 1.30 41.65 2.81 41.65 2.81 100.00 20.01 20.08 2.81 

1.30 - 1.35 22.16 5.08 63.81 3.60 58.35 32.29 52.73 5..08 

1.35 - 1.40 5.37 9.24 69.18 4.04 36.19 48.96 66.49 9.24 

1.40 - 1.45 3.01 13.25 72.19 4.42 30.82 55.88 70.69 13.25 

1.45 - 1.50 1.91 18.80 74.10 4.79 27.81 60.49 73.15 18.80 

1.50 - 1.60 2.03 26.72 76.13 5.38 25.90 63.57 75.12 26.72 

1.60 - 1.70 2.67 37.50 78.80 6.46 23.87 66.70 77.47 37.50 

1.70 - 1.80 4.01 46.57 82.81 8.41 21.20 70.38 80.81 46.57 

+ 1.80 17.19 75.93 100.00 20.01 17.19 75.93 91.41 75.93 

Total 100.00 20.01 





Specific 
Gravity 

- 1.30 
1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

f 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

-I- 1.80 

Total 
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T A B LE .13 - ADIT #l - 2 

k" x z&" : 11.96%.of Total Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Weight % Ash % V.M.% 
CUm. 
wt. % 

CUUL. 
F.S.I. 

52.38 3.03 25.55 52.38 8% 

19.91 5.08 22.69 72.29 8 

5.05 10.52 20.90 77.34 8 

2.59 14.39 20.77 79.93 7% 

1. 74 23.25 19.49 81.67 7% 

2.20 27.24 18.11 83.87 7 

2.72 88.23 16.18 86.59 6% 

2.29 45.62 13.99 88.88 6% 

11.12 75.32 8.42 100.00 6% 

100.00 14.97 21.93 

cat - Fl 

rt. % 

:tional 

Ash % 

52.38 3.03 

19.91 5.08 

5.05 10.52 

2.59 14.39 

1.74 23.25 

2.20 27.24 

2.72 38.23 

2.29 45.62 

11.12 75.32 

100.00 14.97 

T A B L E 14 - ADIT i/l - 2 

Washability Data: k" x kl, 

a cummu 

Floats 

Ila. 
-I 

tive 

Sinks 

Wt. % Ash % 

100.00 14.97 26.19 3.03 

47.62 28.10 62.34 5.08 

27.71 44.63 74.82 10.52 

22.60 52.24 78.64 14.39 

20.07 57.12 80.80 23.25 

18.33 60.34 82.77 27.24 

16.13 64.85 85.23 38.23 

13.41 70.25 87.74 45.62 

11.12 75.32 94.44 75.32 

Element 

le.% 

y Ash 

Ash % 
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T A B L E 15 - ADIT #l - 2 

k" x 8 m. : 15.65% of Total Sample 

Ash, Volatile Matter and Cummulative F.S.I. 

CUL 
F.S.I. 

9 
84 

8% 

8% 
8 

8 

8 

8 

6% 

Specific 
Gravity 

- 1.30 
1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

. 

CUm. 
V.M. % wt. % 

25.75 63.23 
22.43 77.20 

20.28 81.53 

19.97 83.27 

19.70 84.22 

18.33 85.76 

17.23 87.15 

15.18 89.02 

8.94 100.00 

22.62 

PJeight % Ash % 

63.23 2.61 
13.97 5.35 

4.33 10.46 

1.74 14.21 

0.95 18.39 

1.54 26.10 

1.39 34.55 

1.87 43.33 

10.98 78.68 

100.00 13.60 

T A B L E 16 - ADIT #1 - 2 

Washability Data: k" x 8 m. 

Olld 

Ash % Floats 

.'&. % 

2.61 63.23 

5.35 77.20 

10.46 81.53 

14.21 83.27 

18.39 84.22 

26.10 85.76 

34.55 87.15 

43.33 89.02 

78.68 lOO.O( 

13.60 

lti 

1 

,ta CUmmUl~ Elemen 

wt. % 

,“‘2 

Sinks 

ry Ash 

, Ash % 

wt.% Ash % 

13.60 31.61 2.61 

32.51 70.21 5.35 

49.15 79.36 10.46 

58.22 82.31 14.21 

62.80 83.54 18.39 

65.47 84.99 26.10 

69.73 86.46 34.55 

73.54 88.09 43.33 

78.68 94.51 78.68 

100.00 

36.77 

22.80 

la.47 

16.73 

15.78 

14.24 

12.85 

10.98 
- 1 1 - 1 - 

Ash % 

2.61 

3.11 

3.50 

3.72 

3.89 

4.;a 

4.77 

5.58 

13.60 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.88 

Total 



-. -.- . - - 

0 

10 

60 



Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

_+ 1.80 

Total 
- 

Specific 
Gravity' 

- 1.30 67.73 2.46 

1.30 - 1.35 12.16 5.20 

1.35 - 1.40 3.88 9.78 

1.40 - 1.45 1.81 14.32 

1.45 - 1.50 1.01 22.06 

1.50 - 1.60 1.62 30.25 

1.60 - 1.70 1.47 39.15 

1.70 - 1.80 1.16 46.46 

+ 1.80 9.16 77.40 

Total L00.00 11.85 
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.TABLE 17-ADIT#l -2 

8m. x 28m. : 15.64% of Total Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Weight % 

67.73 

12.16 

3.88 

1.81 

1.01 

1.62 

1.47 

1.16 

9.16 

100.00 d - 
FrE 

wt. % 

1ct 

T A B L E 18 - ADIT #L1 - 2 

Hashability Data: 8m x 28m. 

:ional 

Ash % 

CUlL 
F.S.I. 

Cumul 
Floats 

ive 
Sir 

wt. % 

100.00 

32.27 

20.11 

16.23 

14.42 

13.41 

11.79 

10.32 

9.16 

Ash % 

11.85 

31.57 

47.52 

56.54 

61.84 

64.83 

69.59 

73.92 

77.40 

wt. % 

33.86 

73.81 

81.83 

84.67 

86.09 

87.40 

88.95 

90.26 

95.42 

2.46 

5.20 

9.78 

14.32 ! 22.06 

30.25 

39.15 

46.46 

77.40 





Specific 
Gravity 

- I.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - I.35 

1.35 - I.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 100.00 13.67 
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T A B L E.19 - ADIT #IL - 2 

281~ x 100m. : 9.73% of Total Sample 

Ash, Volatile Matter and Cummulative F.S.I. 

Weight % Ash % V.M. % 
CUm. cum. 
wt. % F.S.I. 

62.95 2.10 26.67 62.95 9 

11.57 5.60 23.27 72.52 9 

4.60 10.12 21.38 79.12 9 

2.17 15.73 20.47 81.29 9 

1.45 23.22 20.39 82.74 9 

2.58 30.93 19.66 85.32 8% 

2.17 39.78 17.88 87.49 8% 

1.81 47.14 17.31 89.30 8 

10.70 75.14 12.40 100.00 7% 

100.00 13.67 23.74 

- 

wt. % Ash % Floats T- Sinks 

62.95 2.10 

wt. % 

62.95 

11.57 5.60 72.52 

4.60 10.12 79.12 

2.17 15.73 81.29 

1.45 23.22 82.74 

2.58 30.93 85.32 

2.17 39.78 87.49 

1.81 47.14 89.30 

10.70 75.14 lOO.OC 

.T A B L E 20 - ADIT #l - 2 

Washability Data: 28m x 1OOm 

Fractional 

- 

' Cunmulative 

1 - 
Ash % 

':2.10 

2.64 

3.08 

3.42 

3.76 

4.58 

5.46 

6.30 

13.67 I - 
Wt.% 

100.00 

37.05 

25.48 

20.88 

18.71 

17.26 

14.68 

12.51 

10.70 i - 
.Ash % 

13.67 31.47 

33.32 67.73 

45.91 75.82 

53.80 80.20 

58.21 82.02 

61.15 84.03 

66.46 86.41 

71.09 88.40 

75.14 94.65 

El.eUIeni 

wt. % 

tary Ash 

‘Ash % 

2.10 n 5.60 

10.12 

15.73 

23.22 

30.93 

39.78 

47.14 
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FROTH FLOTATION TEST 

28 Mesh x 100 Mesh: 9.73% of Total Sample 

Solids, by weight in Slurry 8.0% 

Time of Flotation 1.5 minutes 

Flotation Recovery 90.03% 

Reagents MIBC and Kerosene 

Analyses of the Products 

Ash % 8.38 

Volatile Matter % 

Residual Moisture % 

Fixed Carbon % 

B.T.U./lb. 

Sulphur % 

F.S.I. 

Floats 

24.26 

0.60 
'._ 

66.76' 

13,990 

0.48 

8% 

Tailinzs 

65.54 

14.89 

0.53 

19.04 

3,650 

0.55 

N.A. 
1 
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FROTH FLOTATION TEST 

100 Mesh x 0 Mesh: 2.63% of Total Sample 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 92.56% 

Reagents MIBC and Kerosene 

Analyses of the Products 

Ash % 

Volatile Matter % 

Residual Moisture % 

Fixed Carbon % 

B.T.U./lb. 

Sulphur % 

F.S.I. 

Floats Tailings 

IO.86 68.34 

23.54 22.73 

0.58 0.51 

65.02 8.42 

13,430 1,630 

0.51 1.23 

8' N.A. 
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REPORT ON 

WASHABILITY CHARACTERISTICS AND CLEANING 

OF COKING COAL 

FOR 

DENISON MINES LTD. 

QUINTETTE PROJECT 

BABCOCK AREA 

SEAM F 

ADIT NO. Fl LOT 3 (5 TONS) 

suMMARY: 

'The data presented in this report refer to washability 

characteristics and the results of washing a 5-ton sample of coal 

from #F-l --Lot 3. 

The system used for washing this coal was a combination 

of Z-stage water cyclones with heavy medium cyclone and flotation 

cells. Basically the middlings fraction from the water cyclones is 

retreated in the heavy medium cyclone. 

A yield in excess of 80% of clean coal was obtained. The 

bulk of the clean coal (about 67%) was produced in the water cyclones 

and only about 13% - 15% was produced in the heavy medium cyclone 

and flotation cells. 

The cleaned coal Proximate Analysis is as follows: 

Air-' Dried Basis As Received Basis (Coal Product) 

Ash 6.74 6.44 

Residual Moisture 0.63 5.2 ) 

Volatile Matter 24.15 23,04 

Fixed Carbon 68.48 65.32 

100.00 100.00 
F.S.I. 8 8 
B.T.U./lb. 14,360 13,615 

Sulphur 0.39 0.37 



ho attempt has been made to analyze the washing circuit 

used for washing of the coal as the primary purpose was the production 

of clean coal for carbonization studies. However, thesystem used 

appears to have done an adequate job. 

A flow diagram of the system has been included in the 

report. 
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INTRODUCTION 

Approximately a 5-ton sample of Seam F-l - Lot 3 

in 100 lb. bags was received by Cyclone Engineering Sales Ltd. 

in three shipments, last of which arrived on October 19, 1971. 

The coal was air dried, crushed to 3/4" and homogenized. 

A representative sample of about 500 lb. was taken for washability 

and flotation tests and the remaining portion was used for 

preliminary testing and production of the clean coal. 

The washing circuit employed is shown in figure 1, 

section 2, of this report. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 
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SECTION 1 

WASHABILITY DATA AND FLOTATION TESTS 

ADIT F-l - LOT 3 
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TABLE 1 

Head Samle Analvsis 

Ash 14.65% 

Volatile Matter 23.08% 

Residual Moisture 0.84% 

Fixed Carbon 61.43% 

F.S.I. 7 

B.T.U./lb. 13,020 

Sulphur 0.38% 

TABLE 2 

Size Analvsis 

3/4" x 28 m. 75.33 

28 m. x.0 24.67 

Total 100.00 
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TA;LE 3 

Incremental Float-Sink Analysis of 314" x 28 m. 

sp. Gr. wt. % 

- 1.30 43.93 

1.30 - 1.35 20.51 

1.35 - 1.40 4.09 

1.40 - 1.45 3.82 

1.45 - 1.50 2.03 

1.50 - 1.60 4.00 

1.60 - 1.70 5.57 

1.70 - 1.80 3.08 

+ 1.80 12.97 

Total 100.00 

Ash % V.M.%. R.M.% F.C.% 

2.43 25.,29 

4.64 23.23 

9.39 20.77 

13.79 20.22 

20.18 19.43 

26.56 18.59 

38.90 16.17 

45.23 15.13 

68.11 12.82 

16.80 21.66 

0.72 

0.76 

0.81 

0.78 

0.85 

0.92 

0.92 

0.96 

0.96 

0.79 

71.56 

71.37 

69.03 

65.21 

59.54 

53.93 

44.01 

38.68 

18.11 

60.75 
- 

TABLE 4 

Cumulative Float-Sink Analysis of 314" x 28 m. 

sp. Gr. wt. % Ash % V.M.% R.M.% F.C.% F.S.I.* 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

- 1.80 

Total 
- 

* F.S.I. by actual determination. 

43.93 

64.44 

68.53 

72.35 

74.38 

78.38 

83.95 

87.03 

2.43 

3.13 

3.51 

4.05 

4.49 

5.61 

7.82 

9.15 

25.29 

24.63 

24.40 

24.18 

24.05 

23.77 

23.27 

22.98 

0.72 71.56 8% 

0.73 71.51 8 

0.74 71.35 8 

0.74 71.03 7% 

0.74 70.72 7% 

0.75 69.87 7 

0.76 68.15 7 

0.77 67.10 6 

100.00 16.80 21.66 0.79 60.75 5% 
- - 



TABLE 5 

Washability Data for 3/4" x 28 III. 

;pecific Fractional Cumulative Elementary Ash 
Gravity 

Floats Sinks 
wt. % Ash % wt.% Ash % wt.% Ash % wt.% Ash % 

- 1.30 43.93 2.43 43.93 2.43 100.00 16.80 21.97 2.43 

1.30 - 1.35 20.51 4.64 64.44 3.13 56.07 28.05 54.19 4.64 

1.35 - 1.40 4.09 9.39 68.53 3.51 35.56 41.55 66.48 9.39 

1.40 - 1.45 3.82 13.79 72.35 4.05 31.47 45.73 70.44 13.79 

1.45 - 1.50 2.03 20.18 74.38 4.49 21.65 50.15 73.37 20.18 

1.50 - 1.60 4.00 26.56 78.38 5.61 25.62 52.52 76.38 26.56 

1.60 - 1.70 5.57 38.90 83.95 7.82 21.62 57.33 81.16 38.90 

1.70 - 1.80 3.08 45.23 87.03 9.15 16.05 63.72 85.49 45.23 

+ 1.80 12.97 68.11 100.00 16.80 12.97 68.11 93.51 68.11 

Total 100.00 16.80 



- 8- 



- 9- 

TABLE 6 

Flotation of -28 m. 

Solids, by weight in Slurry 8% 

Time l-112 minutes 

Reagents MIBC & Kerosene 

HEeld 

Ash 

Volatile Matter 

F.S.I. 

Sulphur 

Floats Tailings 

93.71 6.29 

4.94 45.72 

24.04 21.01 

8% 1% 

0.35 0.73 
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SECTION 2 

WASHING TESTS AND ANALYSIS OF PRODUCTS 

ADIT F-l - LOT 3 
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TABLE 1 

Approximate Distribution of Products 

Product 'Nt. Ash 

Clean Coal 81.0 6.7 

Refuse from water cyclones 11.0 55.0 

Refuse from Heavy Media cyclone 
and floatation cells 8.0 35.0 

Total 100.0 14.3 



FIG. 1 WASHING CIRCUIT FOR “,ERM i==\ - LOT 3 
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TABLE 2 

Pro&ate Analysis of Clean Coal 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

sulphur 

TABLE 3 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

oxygen 

Sulphur 

6.74% 

24.15% 

0.63% 

68.48% 

8- 7%- 7?-i- a- a 

14,360 

0.39% 

6.74% 

82.08% 

4.62% 

1.07% 

5.10% 

0.39% 



SiO 2 

A1203 

Fe203 

Ti02 

'2'5 

cao 

W 

Na20 

K20 

so3 
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TABLE 4 

CHARACTERISTICS OF THE ASH 

8 
Mineral Analysis of Ash 

48.37 

25.08 

10.82 

1.42 

2.25 

5.92 

1.43 

0.30 

0.37 

3.32 

Ash Fusibility 

Reducing Oxidizing 
Atmosphere Atmosphere 

Initial Deformation Temperature 2175'F 2405'F 

Spherical Temperature 2315'F 2480°F 

Hemispherical Temperature 2410'F 2535'F 

Fluid Temperature 2490'F 2625O~ 
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TABLE 5 

Analysis of Rejects 

Compound water cyclone refuse 

Ash 54.93% 

Volatile Matter 14.87% 

Residual Moisture 0.55% 

Fixed Carbon 29.65% 

F.S.I. 1 

B.T.U./lb. 6,020 

Sulphur 0.41% 

TABLE 6 

Flotation Refuse 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sylphur 

42.37% 

24.19% 

0.51% 

32.93% 

l/.7- 

7,240 

0.70 
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Heavy Medium Cyclone Refuse 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./Ib. 

Sulphur 

32.44% 

18.49% 

0.57% 

48.50% 

2 

9,790 

0.36% 
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REPORT ON 

WASHABILITY CHARACTERISTICS 

of 

COKING COAL 

for 

DENISON MINES LTD. 

ADIT F6 

SUMMARY: 

Data presented in this report refer to the washability 

characteristics of Denison Mines sample of Adit F6. 

The coal is of medium volatile bituminous rank. It has an 

ash'of 22% and an F.S.I. of 5. Bulk of the ash is extraneous and can 

be easily rejected during cleaning, 

The coal will clean to 7% ash at a cut point of 1.71. The 

amount of near gravity material at this cut point is 9%. The clean coal 
! _... ; I 

will have a F.S.I. of 7. 
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INTRODUCTION: 

A one ton sample of Adit F6 was air dried and the following 

work was done: 

1. A size analysis at Z", l", l/2", l/4", 8 m., 281~ and 100 m. 

2. A proximate analysis on all size fractions. 

3. A float-sink analysis on all size fractions, except - 100 mesh, at 

1.30, 1.35, 1.40, 1.45, 1.50, 1.60, 1.70 and 1.80. 

4. Ash, Volatile Matterand Free Swelling Index determinations on all 

specific gravity fractions. 

5. Washability curves for all size fractions, except - 100 mesh. 

6. Washability curves for + 100 mesh fraction of the ran sample by 

reconstituting the data in 5. 

7. Froth flotation tests on 28 m. x 100 m. and - 100 m. fractions. 
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CONGLUSIONS & RECOMMENDATIONS: 

The coal is easy to clean and has good coking properties. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES I.?". 
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Size 

+ 2" 

II x 1" 

1" x l/Z" 

l/2" x l/4' 

l/4" x 8m. 

8 x 28 m. 

28 x 1OOm. 

- 100m. 

Total 
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TABLE .l: ADIT Fb 

Classification by Rank 

Ash 21.52% 

Volatile Matter 20.65% 

Residual Moisture 0.95% 

Fixed Carbon 56.88% 

P.S.I. 5 

B.T.U./lb. 11,830 

Sulphur 0.38% 

Rank mvb 

TABLE 2: ADIT Fb 

Analysis of Size Fractions 

wt. % Ash % 

10.64 

7.49 

14.26 

12.03 

13.78 

24.75 

13.17 

3.88 

54.26 

33.92 

28.70 

23.75 

18.71 

9.17 

7.46 

9.87 

.oo.oo 21.52 

V.M. % R.M. % P.C. % 

13.39 1.00 

17.52 0.84 

18.66 0.95 

19.08 1.01 

21.37 0.91 

'23.71 0.94 

24.52 0.96 

23.69 0.89 

31.35 

47.72 

51.69 

56.16 

59.01 

66.18 

67.06 

65.55 

20.65 0.95 56.88 

s. % F.S.I. 

0.23 1 

0.35 1% 

0.34 2 

0.50 3 

0.35 5 

0.35 8 

0.46 8 

0.55 8 

0.38 5 



TABLE .3: ADIT F6 

Weight % and Ash % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the ash content of individual fraction's.) 

+ 2” 0.82 0.93 0.28 0.19 0.08 0.12 0.32 0.41 7.49 10.64 
(3.61) (5.78) (10.35) (14.01) (22.89) (28.68) (38.56) (45.21) (71.26) (54.81) 

2" x 1" 

1" x 112" 

l/2" x l/4" 

114" x 8 m. 
." 

8 x 28 m. 

28 x 100 m. 

Total 

- 100 In. 

1.16 X.48 0.44 0.32 0.13 0.19 0.50 0.66 2.61 7.49 
(3.50) (5.62) (10.74) (13.62) (23.46) (27.17) (37.97) (44.72) (69.89) (34.82) , 

P 
2.39 3.13 0.89 0.68 0.26 0.40 1.04 1.42 4.05 14.26 ' 

(2.94) (4.79) (9.28) (12.93) (23.34) (26.36) (38.24) (44.80) (60.96) (28.46) 

4.64 1.36 0.72 0.53 0.30 0.44 0.85 0.93 2.26 12.03 
(3.53) (5.28) (9.71) (13.07) (22059) (26.17) (36.11) (43.17) (69.36) (23.60) 

6.24 2.25 0.97 0.37 0.24 0.39 0.49 0.66 2.17 13.78 
(2.42) (5.77) (8.89) (13.24) (21.72) (25.98) (34.72) (42.19) (69.77) (18.40) 

17.45 2.61 1.16 0.50 0.28 0.37 0.37 0.47 1.54 24.75 
(2.15) (5.32) (9.37) (13.23) (19.26) (25.99) (35.10) (43.63) (66.85) (8.89 

8.51 2.18 0.81 0.36 0.15 0.20 0.17 0.15 0.64 13.17 
(1.65) (4.37) (8.48) (10.21) (17.54) (23.10) (32.90) (40.76) (68.35) (7.37) 

41.21 13.94 5.27 2.95 1.44 2.11 3.74 4.70 20.76 96.12 
(2.36) (5.18) (9.34) (12.86) (21.50) (26.08) (36.73) (43.89) (68.30) (21.89) 

This fraction forms 3.88% of the total sample and has an ash content of 9.87%, 
thus giving a total sample ash value of 21.42%. 



TABLE 4: ADIT F6 

Weight'% and Volatile Matter % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the V.M. content of individual fractions.) 

1.30 .7..35 1.40 1.45' 1.50 1.60 1.70 1.80 Total 

+ 2” 0.82 0.93 0.28 0.19 0.08 0.12 0.32 0.41 7.49 10.64 
(24.17) (21.66) (20.95) (20217) (19.63) (17.65) (15.46). (14.51) (10.27) (13.28) 

2" x 1" 1.16 1.48 0.44 0.32 0.13 0.19 0.50 0.86 2.61 7.49 
(24.03) (21.91)' (20.85) (20.43) (19.77) (17.86) (15956) (13.22) (11.31) (17.08) 

1" x l/2" 2.39 3.13 0.89 0.68 0.26 0.40 1.04 1.42 4.05 14.26 
(24.22) (22-08) (21.39) (21.07) (20.06) (18.23) (15.91) (14.62) (12.38) (18.25) A 

I 

(24.81) (22.67) (20.97) (20.04) (19.85) (19.04) (15.77) (13.94) (11.11) (19.73) 

I 
This fraction forms 3.88% of the total sample and has a volatile matter content 
of 23.69%, thus giving a total sample volatile matter value of 20.49% 



. 

TABLE 5: ADIT F6 

Cumulative Weight % and Cumulative F.S:I. vs. Size and Specific Gravity. 

(Figures in brackets show the cumulative F.S.I. of cumulative fractions.) 

28 x 100 m. 



TABLE 6: ADIT ~6 

Washability Data: + 100 m. - 96.12% of Sample 

(Reconsfituted from Size Fractions.) 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

wt. % Ash % wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 42.87 2.36 42.87 2.36 100.00 21.89 21.43 2.36 

1.30 - 1.35 14.50 5.18 57.37 3.07 57.13 36.55 50.12 5.18 

1.35 - 1.40 5.48 9.34 62.85 3.62 42.63 47.22 60.11 9.34 

1.40 - 1.45 3.07 12.86 65.92 4.05 37.15 52.81 64.38 12.86 

1.45 - 1.50 1.50 21.50 67.42; 4.44: 34.08 56.41 66.67 21.50 

1.50 - 1.60 2.20 26.08 69.62' 5.12', 32.58 58.02 68.52 26.08 

1.60 - 1.70 3.89 36.73 73.51 6.79 30.38 60.33 71.56 36.73 

1.70 - 1.80 4.89 43.89 78.40 9.11 26.49 63.79 75.95 43.89 

+ 1.80 21.60 68.30 100.00 21.89 21.60 68.30 89.20 68.30 

Total 100.00 21.89 

. 



. . 
FIGURE: 1 

COlUP1NY : DENISON MINES LTD. 

SAMPLE : ADIT F6 

SIZE : + 100 Mesh (Reconstituted) 

WASHABILITY’ CURVES --- .-I 

S- 
CURVE LEGEND 

I - FLOATS 

2- SINKS 

3 - SPECIFIU GRAVtTY 

4 - ELEMENTARY ASH 

.5 - NEAR GRAVITY MATERIiL 

6 - EXPANDED FLOATS 

EXPANDED ASK % 

ASH % 

DATE : .April 19, 1972 
&CLONE ENGlNifCRttrG. SALES LTD. 

EDMONTON ALBERTA CLNADd 
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FIGURE: la 

CO%PA,NY : DENISON MINES LTD. 

sAr<:PLE : ADIT F6 

SIZE : .+ 100 Mesh (Reconstituted) 

WASHABILITY CURVES _.____ ---- --. 

CURVE LEGEND 

, - FLOATS 

2 - SINKS 

3- SPECIFIU GRAVITY 

,q- ELEL:ENTARY ASH 

5 .- NEAR GRAWTY MATERIAL 

G _ EXPANDED FLOATS 

DATE : 
April 19, 1972 EDMONTON ALBERTA CAN2.3’ 



TABLE 7: Adit F6 

Cumulative Volatile Matter: -I- 100 m. " 96.12% of San& 

(Reconstituted from Size Fractions) 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Fractional 

wt. % V.M.% 

42.87 25.60 

14.50 22.33 

5.48 20.54 

3.07 20.12 

1.50 19.52 

2.20 18.15 

3.89 15.74 

4.89 14.25 

21.60 11.14 

100.00 20.36 

- 
Cumula t: 

Fl 

wt.% 

42.87 

57.37 

62.85 

65.92 

67.42 

69.62 

73.51 

78.40 

LOO. 00 

.oat 
2 

:S 

V.M.% 

25.60 

24.77 

24.40 

24.20 

24.10 ; 

23.91' 

23.48 

22.90 

20.36 

ive 
-i- 
L Sinl 

wt. % 

100.00 

57.13 

42.63 

37.15 

34.08 

32.58 

30.38 

26.49 

21.60 

V.M.% 

20.36 

16.43 

14.43 

13.53 

12.93 

12.63' 

12.23 

11.71 

11.14 
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TABLE 8: Adit F6 

7% Ash of Clean Coal 

Yield 

Floats Gravity 

Near Gravity Mati?rial 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

74.00% 

1.71 

9.00% 

7.00% 

23.40% 

0.87% 

68.73% 

7 
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TABLE 9.. Adit F6 

Ash, Volatile Matter & Cumulative F.S.I. 

i’2”: 10.64% of Sample 

Specific Specific 
Gravity Gravity 

- - 1.30 1.30 
1.30 1.30 - - 1.35 1.35 

1.35 1.35 - - 1.40 1.40 

1.40 1.40 - - 1.45 1.45 

1.45 1.45 - - 1.50 1.50 

1.50 1.50 - - 1.60 1.60 

1.60 - ‘1.70 

1.70 - 1.80 

+1.80 

1.60 - 1.70 

1.70 - 1.80 

+1.80 

: Total Total 

wt. % wt. % 

i 

7.64 
8.92 
7.64 
8.92 

2.61 

1.82 

0.72 

1.13 

2.98 

3.86 

70.32 

?% Ash % Ash % / V.M. % /j 

3.61 
5.78 

10.35 

14.01 

22.89 

28.68 

38.56 

45.21 

71.26 

3.61 24.17 
5.78 21.66 

10.35 20.95 

14.01 20.17 

22.89 19.63 

28.68 17.65 

38.56 15.46 

45.21 14.51 

71.26 10.27 

54.81 13.28 

V.M. % 

24.17 
21.66 

20.95 

20.17 

19.63 

17.65 

15.46 

14.51 

10.27 

7.64 
16.56 

19.17 

20.99 

21.71 

22.84 

25.82 

29.68 

~ 100.00 

54.81 13.28 

TABLE 10: Adit F6 

Washbility Data: + 2 " 

1.45 - 1.50' 0.72 22.89 21.71 6.82 79.01 67.70 21.35 22.89 

1.50 - 1.60 1.13 28.68 22.84 7.90 78.29 68.12 22.27 28.68 

1.60 - 1.70 2.98 38.56 25.82 11.44 77.16 68.69 24.33 38.56 

1.70 - 1.80 3.86 45.21 29.68 15.83 74.18 69.90 27.75 45.21 

+ 1.80 70.32 71.26 100.00 54.81 70.32 71.26 64.84 71.26 

Total 100.00 54.81 



I - 
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CURVE LEGEND 

FIGURE: 2 , - FLOATS 

COMPANY : DENISON MINES LTD. 2 - SINKS 

SAhtPLE : ADIT F6 
3 - SPECIFIU GRAVITY 

SIZE : + 2” 

4 - ELEMENTARY ASH 

5- NEAR GRAWTY MATERIAL 
‘. 

WASHABILITY CU’RVES 

6 - EXPANDED FLOATS 

-__L 

ASH % 
I 

I 

I 
I.5 .I.4 1.3 

2.3 2.2 2.1 2.0 I.9 
1.a 1.7 I.6 

. 

SPECIFIC GRAVITY 

CYCLONE ENGII:EERIF,G SALES LT5. 

DATE : April 19, 1972 , EDMONTON ALBERTA CANADA 



FIGURE: 2a 

COuPaNY : DENISON MINES 

S,xPLE : ADIT F6 

SlZE . :. i- 2” 

- 12a - 
CURVE LEGEND 

I - FLOATS 

LTD. 2 - SINKS 

3- ‘SPECIFIC GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAWTY MATERIAL 

WASHABILITY CURVES. 

6- EXPANDED FLOATS 

ASH o/o I 3 
I 

1.8 
1.7 I.6 I.5 I.4 1.3 

2.0 1.9 
* 

2.3 
2.2 2.1 

SPECIFIC GRAVITY 
. 

I’ 
CYCLONE E,iG,%.ER,NG SALES LTD. 

* DATE : April 19, 1972 EDhlONTON ALEEFtTA CANADA 

. ..-~.-. 
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TABLE . 11: Adit F6 

2" x 1": 7.49% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

-I- 1.80 

Total 

1.35 - 1.40 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

Total 100.00 34.82 

wt. % Ash % V.M. % 

15.44 3.50 24.03 15.44 

19.81 5.62 21.91 35.25 

5.82 10.74 20.85 41.07 

4.27 13.62 20.43 45.34 

1.72 23.46 19.77 47.06 

2.57 27.17 17.86 49.63 

6.64 37.97 15.56 56.27 

8.84 44.72 13.22 65.11 

34.89 69.89 11.31 100.00 

100.00 34.82 17.08 
- 

TABLE 12: Adit F6 

Washbility Data: 2" x 1" 

Specific Fractic 
Gravity 

wt. % 

nL?.l 

Ash % 

3.50 

5.62 

10.74 

13.62 

23.46 

27.17 

37.97 

44.72 

69.89 

CUnlUl~ 
Iat Flc 

wt. % 
:S 

Ash % 

15.44 3.50 

35.25 4.69 

41.07 5.55 

45.34 6.31 

47.06 6.94 

49.63 7.98 

56.27 11.52 

65.11 16.02 

too. 00 34.82 

ltive Elementary Ash 

L 
Sinks 

wt. % Ash % wt. % Ash % 

100.00 34.82 7.72 3.50 

84.56 40.54 24.84 5.62 

64.75 51.22 38.16 10.74 

58.93 55.22 43.20 13.62 

.54.66 58.47 46.20 23.46 

52.94 59.61 48.34 27.17 

50.37 61.26 52.95 37.97 

43.73 64.81 60.69 44.72 

34.89 69.89 82.55 69.89 
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CURVE LEGEND ~__ 
FIG8)RE: 3 

, - FLOkTS 

COF/IPWY : DENISON MINES LTD. 2 - SINKS 

SixPLr : ADIT F6 3 - SPEC,F,O GR:.V:TY 

sc!z : 2” x 1” 
4 - ELEuENTARY ASH 

5 - :dE,W GFGVlTY h:iTERIA.L 

6 - EXPANDED FLOATS 

Y,‘ASHABILITY CURVES _ ___ _ __. __ .- 

1 

I.6 I.5 1.4 I.3 
2.2 2.1 2.0 1.9 I.8 1.7 

SPECIFIC GRAVITY 

DATE : February 19, 1972 



FIGURE: za 

COMPdNY 

SA!&PLE 

SIZE 

- 14a - 

DENISON MINES LTD. 

ADIT F6 

2” x 1” 

WASHABILITY CURVES ----__- _ .- ___ - 

EXPANDED ASH % 
.^ 

- 
ASH % 

CURVE LEGEND 

I - FLOATS 

2- SINKS 

3 - SPECIFID GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVlTY MATERIAL 

6- EXPANDED FLOATS 

14 IE Ia 20 

. * 
S?ECIFIC GRAVITY 

. -. 

CYCLONE Eb!G,ELRlNG SXES LTD. 

DATE : l?ebruary 19, 1972 EDhlONTOti ASERTA CANAOA 
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TABL E . 13: Adit F6 

1" x l/2": 14.26% of Sample 

Ash, Volatile Matter, & Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Wt. % Ash % V.M. % 
CUm. 
wt. % 

16.78 2.94 24.22 16.78 

21.93 4.79 22.08 38.71 

6.22 9.28 21.39 44.93 

4.80 12.93 21.07 49.73 

1.83 23.34 20.06 51.56 

2.83 26.36 18.23 54.39 

7.28 '38.24 15.91 61.67 

9.94 44.80 14.62 71.61 

28.39 60.96 12.38 100.00 

100.00 28.46 18.25 

TABLE 14: Adit F6 

Washability Data: 1" x l/2" 

Fract ,Ild 

wt. % Ash % 

16.78 2.94 

21.93 4.79 

6.22 9.28 

4.80 12.93 

1.83 23.34 

2.83 26.36 

7.28 38.24 

9.94 44.80 

28.39 60.96 

00.00 28.46 

:um. 
‘.S.L 

3 

7% 
6% 

6 

5% 

5 

4 

3% 
2 

CUllIUl~ 
Ml Flc 

wt. % 
tS 

Ash % 

it: 
-I- Sin& 

wt. % 

16.78 2.94 LOO. 00 

38.71 3.99 83.22 

44.93 4.72 61.29 

49.73 5.51 55.07 

51.56 6.15 50.27 

54.39 7.20 48.44 

61.67 10.86 45.61 

71.61 15.57 38.33 

LOO. 00 28.46 28.39 
- 

ive 

CS 

- 

Ash % 

28.46 

33.60 

43.91 

47.83 

51.16 

52.21 

53.81 

56.77 
60.96 

Elmer 

wt. % 

8.39 

27.74 

41.82 

47.33 

50.65 

52.97 

58.03 

66.64 
85.80 

1ta - 
I 

.ry Ash 

Ash % 

2.94 

4.79 

9.28 

12.93 

23:34 

26.36 

38.24 

44.80 
60.96 



CURVE LEGEND 

FIGURE: 4 I - FLOATS 

CfJMPdMY : DENISON MINES LTD. 

SJiiilPLE i ADIT 176 

2 - .SINKS 

3 - SPECIFIC7 GRAVVITY 

d - ELEMENTARY ASii 

SIZE : 1" Ii l/Z" 

\vASHCBlLlTY CURVES --- 

S _ NEAR GRAWTY hlCTERlCL 

EXPANDED FLOATS 6- 

0 

,A% % 
t I I 

, 
2.3 2.2 2.1 2.0 1.9 I.6 1.7 I.6 1.5 1.4 1.3 

SPCCIFIC GRAVITY 

cyc~y EF:GI?::_CRI:,G SXES LTD. 

DATE : April 19, 1972 EDMONTON ALSERTA C”::XY. 
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CURVE LEGEND 

FIGURE: 4~3 I - FLOATS 

COX~PAXY i DENISON MINES LTD. 

SA!w?PLE : ADIT F6 

2.- SINKS 

3 - SPECIFICI GRAV:TY 

4 - ELEtiENTARY ASH 

SIZE : 1" x l/2" 5 - ,dcAR GRAWTY MATERIAL 

6 - EXPANDED FLOATS 

WASHABILITY CURVES _.-_---- _ .-._. .- 

77 2.2 2.1 2.0 I.- 
1.8 1.7 1.6 I.5 1.4 1.2 

, . . ”  - . -  

SPECIFIC GRAVITY . 

. 

DATE : April 19, 1972 
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TABLE- 15: Adit F6 

l/Z" x l/4": 12.03% of Sample 

Ash, Volatile Hatter & Cumulative F.S.I. 

Specific Cum. CUm. 
Gravity wt. % Ash % V.M. % wt. % F.S.I. 

- 1.30 38.53 3.53 24.81 38.53 8 

1.30 - 1.35 11.29 5.28 22.67 49.82 7% 

1.35 - 1.40 5.96 9.71 20.97 55.78 7 

1.40 - 1.45 4.43 13.07 20.04 60.21 7 

1.45 - 1.50 2.51 22.59 19.85 62.72 6% 

1.50 - 1.60 3.62 26.17 19.04 66.34 6 

1.60 - 1.70 7.07 36.11 15.77 73.41 5 

1.70 - I.80 7.73 43.17 13.94 81.14 4% 
_+ 1.80 18.86 69.36 11.11 100.00 3 

Total 100.00 23.60 19173 

TABLE 16: Adit F6 

Washability Data: l/2" x l/4" 

Specific Fractional Cumulative Elementary Ash 
Gravity 

Floats Sinks 
wt. % Ash % wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 38.53 3.53 38.53 3.53 100.00 23.60 19.26 3.53 

1.30 - 1.35 11.29 5.28 49.82 3.93 61.47 36.18 44.17 5.28 

1.35 - 1.40 5.96 9.71 55.78 4.54 50.18 43.13 52.80 9.71 

1.40 - 1.45 4.43 13.07 60.21 5.17 44.22 47.64 57.99 13.07 

1.45 - 1.50 2.51 22.59 62.72 5.87 39.79 51.48 61.46 22.59 

1.50 - 1.60 3.62 26.17 66.34 6.98 37.28 53.43 64.53 26.17 

1.60 - 1.70 7.07 36.11 73.41 9.78 33.66 56.36 69.87 36.11 

1.70 - 1.80 7.73 43.17 81.14 12.96 26.59 61.75 77.27 43.17 

+ 1.80 18.86 69.36 100.00 23.60 18.86 69.36 90.57 69.36 

Total 100.00 23.60 
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FIGURE: 5 CURVE LEGEND 

, 
I - FLOATS 

. - COMPdNY : DENISON MINES LTD. 2 - SINKS 

SAtiPLE : ADIT F6 3 - SPECIFIC GRAVITY 

SIZE .i . l/2’! x l/4” 4 - ELEktENTARY ASH 

1 S - NEAR GRAWTY MATERIAL 

WASHABILITY CURVES ~------__- - 
6- EXPANDED FLOATS 

EXPANDED ASH % 

0 2 4 6 8 10 12 14 16 20 

- 

0 IO 20 30 40 50 60 70 60 so 100 

ASH ‘10 

I I I I 
2.3 . 2.2 2.1 2.0 1.9 I.8 1.7 1.6 1.5 1.4 1.3 

S?ECIFIC GRAVITY 

SATE : April 19, 1972 
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FJGURE: 5a 

COMPANY : DENISON MINES LTD. 

S,uAPLE : ADIT F6 

SIPS : l/2" x l/4" 

WASHABILITY CURVES ----_I.-._.- ._ __ 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELCKENTARY ASH 

S - NEAR GRAVITY h:ATERl”L 

6 - EXPANDED FLOATS 

EXPANDED ASH % 

4 6 8 IO 12 14 16 20 

0 IO 20 30 40 50 60 70 80 90 100 

ASH % . 

2.3 

CA:: : April 19, 1972 

2.i 2.0 1.9 1.8 
WCCIFIC GRAVITY 
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TABLE' 17: Adit F6 

l/4" x 8 m.: 13.78% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

45.22 2.42 25.51 

16.32 5.77 22.42 

7.06 8.89 20.24 

2.68 13.24 19.97 

1.72 21.72 19.63 

2.86 25.98 18.06 

3.59 34.72 i5.61 

4.78 42.19 14.16 

+ 1.80 15.77 69.77 11.12 
II I I 

S'peciffc 
Gravity wt. % Ash % V.M. % 

Total 100.00 18.40 21.00 

TABLE 18: Adit F6 

Washability Data: l/4" x 8 m. 

CUllI. F.S.I. 
wt. % cum. 

45.22 9+ 

61.54 9 

68.60 9 

71.28 8% 

73.00 8% 

75.86 8 

79.45 8 

84.23 8 

100.00 5 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 1.72 21.72 73.00 4.65 28.72 53.56 72.14 21.72 

1.50 - 1.60 2.86 25.98 75.86 5.45 27.00 55.59 74.43 25.98 
1.60 - 1.70 3.59 34.72 79.45 6.77 24.14 59.10 77.65 34.72 

1.70 - 1.80 4.78 42.19 84.23 8.78 20.55' 63.35 81.84 42.19 

+ 1.80 15.77 69.77 100.00 18.40 15.77 69.77 92.06 69.77 

Total 100.00 18.40 

. - 



FIGURE: 6 

COMPANY : 

SJ&PLE : 

SIZE : 

DENISON MINES LTD. 
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FIGURE: 6 a 
CURVE LEGEND 

I - FLOATS 
COMPANY : DENISON MINES LTD. 

2 - SINKS 

SAMPLE : ADIT F6 3 - SPEClilCf GdAV:TY 

SIZE : i/4” x 8 m. 4 - ELER:ENTARY ASH 

S - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES _--.- 
6 - EXPANDED FLOATS 
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ed 

90 
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-. 
r I I I 
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SPECIFIC GRAVITY 

DATE : ppril 19, 1972 
: CYCLONE EE!Glr;:E~RlkuG .SALES LTD. 

SdhlONTON ALBERTA CXNADA 
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TABLE' 19: Adit F6 

a x 28 m.: 24.75% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Sp'ecific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

wt. % 

70.54 

10.56 

4.68 

2.02 

1.12 

1.48 

1.51 

1.88 

6.21 

100.00 

Cum. CUm. 
Ash % V.M. % wt. % F.S.I. 

2.15 25.76 70.54 9_+ 

5.32 21.80 81.10 9+ 

9.37 19.88 85.78 9 

13.23 18.97 87.80 9 

19.26 18.81 88.92 9 

25.99 17.58 90.40 9 

35.10 15.78 91.91 8% 

43.63 14.86 93.79 8% 

66.85 11.91 100.00 8 

8.89 23.51 

TABLE 20: Adi; F6 

Washability Data: a x 28 m. 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

wt. % Ash % wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 70.54 2.15 70.54 2.15 100.00 8.89 35.27 2.15 
1.30 - 1.35 10.56 5.32 81.10 2.56 29.46 25.02 75.82 5.32 
1.35 - 1.40 4.68 9.37 85.78 2.93 18.90 36.02 83.44 9.37 

1.40 - 1.45 2.02 13.23 87.80 3.17 14.22 44.79 86.79 13.23 

1.45 - 1.50 1.12 19.26 88.92 3.37 12.20 50.02 88.36 19.26 

1.50 - 1.60 1.48 25.99 90.40 3.74 11.08 53.13 89.66 25.99 
1.60 - 1.70 1.51 35.10 91.91 4.26 9.60 57.31 91.15 35.10 

1.70 - 1.80 1.88 43.63 93.79 5.05 8.09 61.45 92.85 43.63 
+ 1.80 6.21 66.85 100.00 8.89 6.21 66.85 96.89 66.85 

Total 100.00 8.89 
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FIGURE : 7 
CURVE LEGEND 

I - FLOATS 
COh:PANY : DENISON MINES LTD. 2 - SINKS 

SA.%PLE : ADIT F6 ' 3 - SPECIFICJ GRAVITY 

SliE : 8 x 28 m. 4 - ELEMENTARY ASH 

S - NEAR GRAWTY hiATERlAL 

WASHABILITY CURVES 
G- EXPANDED FLOATS 

ASH % :: 
..-. 

I I I 
2.3 2.2 2.1 2.0 1.9 I.8 1.7 I.6 I.5 1.4 I.3 I 

. SPECIFIC GRAVITY . 

CYCLONE ENGIKEEfiING SALES LTD. 
DATE : April 19, 1972 

EDMONTON ALBERTA CANADA 
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FIGURE.: ?a 

CO,V,PANY :. 
DtiNkON MINES LTD. 

SAMPLE : 
ADIT F6 

SIZE : 8 x 28 m. 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3- SPECIFIU GR&WTY 

4 - EiEMENTARY ASH 

5 - NEAR GFiAVlTY MATERIAL 

WASHABILITY CiJRVES --~-_A 

6- EXPANDED FLOATS 

ASH % . 

I I I 

I 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 ‘I.6 I.5 1.4 1.3 

SPECIFIC GRAVITY. 

CYCLONE ENGIKEZRING SALES LTD. 

DATE : April 19,. 1972 EDMONTON ALEEiiTd CANADA 

. 
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TABLE -21: Adit F6 

28 x 100 m.: 13.17% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

wt. % Ash % V.M. % 
CUm. 
wt. % 

64.63 1.65 26.51 64.63 

16.58 4.37 23.61 81.21 

6.12 8.47 20.22 87.33 

2.73 10.21 19.87 90.06 

1.11 17.54 18.79 91.17 

1.52 23.10 17.89 92.69 

1.27 32.90 15.91 93.96 

1.14 40.76 15.02 95.10 

4.90 68.35 11.12 100.00 

100.00 7.37 24.22 

wt. % 
II 

TABLE 22: Adit F6 

Washability Data: 28 x 100 m. 

- 1.30 64.63 

1.30 - 1.35 16.58 

1.35 - 1.40 6.12 

1.40 - 1.45 2.73 

1.45 - 1.50 1.11 

1.50 - 1.60 1.52 

1.60 - 1.70 1.27 

1.70 - 1.80 1.14 

+ 1.80 4.90 

Total 100.00 

Specific 
Gravity 

(/ Fract;onal 

J - 
Ash % 

1.65 

4.37 

8.47 

10.21 

17.54 

23.10 

32.90 

40.76 

68.35 

7.37 

Cumula 

Floats 

ti - 

1 

v-2 

Sir 
wt. % 

Elemen tary Ash - 
lk! 3 

Ash % wt. % 

00.00 7.37 32.31 

35.37 17.81 72.92 

18.79 29.67 84.27 

12.67 39.91 88.69 

9.94 48.06 90.61 

8.83 51.90 91.93 

7.31 57.89 93.32 

6.04 63.14 94.53 

4.90 68.35 97.55 

CUm. 
F.S.I. 

9+ 

9+ 

9 

9 

3 9 

9 

8% 

8% 

8 

- 

Ash % 

1.65 

4.37 

8.47 

10.21 

17.54 

23.10 

32.90 

40.76 

68.35 
- 
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FIGURE : 8 CURVE LEGEND 

I - FLOATS 
COMPANY : DENISON MINES LTD. 

2 - SINKS 

SAMPLE : ADIT F6 ' 3- SPECIFIU GRAVITY 

SI2.E : 28 x 100 mesh 4- ELERIENTARY ASH 
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FIGURE: 8a CURVE LEGEND 

COMPANY : DENISON MINES LTD. 
I - FLOATS 

2- SINKS 

SAMPLE : ADIT F6 3 - SPECIFIU GRAVITY 

SIZE : 28 x 100 mesh. 4 - ELEMENTARY ASH 
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TABLE 23: Adit F6 

28 x 100 Mesh: 13.17% of the Sample 

Froth Flotation Test 

Solids, by weight in Sltirry 

Time of Flotation 

Flotation Recovery 

Reagents 

8% 

1.5 minutes 

62.34% 

MIBC % Kerosene 

Analyses of the Products 

Ash, % 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulphur, % 

Concentrate Tail&s 

2.79 16.75 

25.78 20.96 

1.02 0.87 

70.41 61.42 

9+ 4% 

0.38 0.58 
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TABLE 24: Adit F6 

- 100 Mesh: 3.88% of Sample 

Froth Flotation Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 86.55% 

Reagents MIBC $ Kerosene 

Ash, % 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulphur, % 

Analyses of the Products 

Concentrate Tailings 

4.13 42.80 

24.31 18.37 

0.99 0.57 

70.57 38.26 

8% N.A. 

0.50 1.45 
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REPaRT ON 

WASlIABILiTY CHARACTERISTICS AND CLEANING 

OF COKING COAL FOR 

DENISON MINES LTD. 

ADIT #F6 

fnMMARY: 

The data presented in this report refer to washability 

characteristics and the washing of a five ton sample from Adit #F6. 

The coal was cleaned in a two-stage compound water cyclone 

circuit. 

A yield of 64% was obtained, 

The analysis of Clean Coal is as follows. 

Air Dried Basis. As Shipped basis. 

Surface Moisture, % 6.00 

Residual Moisture, % 0.89 0.84 

Ash, % 5.80 5.45 

Volatile Matter, % 25.05 23.55 

Fixed Carbon, % 68.26 64.16 

F.S.I. 7% 7% 

B.T,U,/lb. 14,700 13,820 

Sulphur, % 0.37 0.35 
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INTRODUCTION: 

Approximately a 5-ton sample of the coal was used for 

washability studies and production of clean coal. 

The coal was sir dried, crushed to - 314" and homogenized. 

A representative sample of about 500 lb. was taken for washability 

and flotation tests and the remaining portion was used for 

preliminary testing and production of the clean coal. 

The washing circuit employed is shown in Figure 1, 

Section Z'of this report. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

per: * 
Laboratory ian ger. 



SECTION 1 

WASHABILITY DATA & FLOTATION TESTS 

ADIT #F6 
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TABLE 1 - ADIT #F6 

Head Sample Analysis 

Ash 22.67% 

Volatile Matter 20.44% 

Residual Moisture 0.88% 

Fixed Carbon 56.01% 

F.S.I. 5% 

B.T.U./lb. 11,760 

Sulphur 0.34% 

T A B L E 2 - ADIT #F6 

Size Analysis 

314" x 28 Mesh 

-28 Mesh 

Total 

Weight % 

79.93 

20.07 

100.00 
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,TABLE 3: ADIT #F6 

Incremental Float-Sink Analysis of 314" x 28 Mash 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - r;50 

1.50 - 1.60 
1.60 - 1.70 
1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 
- 1.35 
- 1.40 
- 1.45 
- 1.50 

- 1.60 

- 1.70 

- 1.80 

Total 

wt.% Ash% V.M.% R.M.% F.C.% 

33.51 2.33 24.89 0.84 71.94 

18.22 4.77 22.01 0.82 72.40 

6.33 8.98 20.55 0.79 69.68 

3.04 13.45 19.88 0.79 65.88 

1.35 19.95 19.25 0.80 60.00 

2.05 25.93 18.67 0.81 54.59 

4.03 36.86 15.24 0.78 47.12 
7.08 45.92 13.81 0.82 39.45 

24.43 71.20 11.36 0.83 16.61 

100.00 25.54 19.26 0.82 54.38 

4- + + 

T A B L E 4 - ADIT #~6 

Cumulative Float-Sink Analysis of 314" x 28 M. 

Wt.% 

33.51 
51.73 
58.06 
61.10 
62.45 

64.50 I 

68.53 

75.61 

100.00 
~ - 

Ash % 

2.33 
3.19 
3.82 
4.30 

4.64' 

5.31; 

7.17 

10.80 

25.54 I 
V.M.% R.M.% 

24.89 0.84 
23.88 0.83 
23.51 0.83 
23.33 0.83 

23.24 0.83 

23.10 0.83 

22.64 0.82 

21.81 0.82 

19.26 0.82 

+ 

I 
F.C.% F.S.I." 

71.94 9+ 
72.10 9 
71.84 8% 
71.54 8% 

71.29 8% 

70.76 8 

69.37 7% 
66.57 7 

54.38 

L 



Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

,+ 1.80 

Total 

TABLE 5 - ADIT i/F6 

Washability Data for 314" x 28 Mesh 

Fracti oni 31 

wt.% Ash% 

33.51 2.33 

18.22 4.77 

6.33 8.98 

3.04 13.45 

1.35 19.95 

2.05 25.93 

4.03 36.86 

7.08 45.92 

24.43 71.20 

lOO.OC , 
---c 

25.54 

CUllI ulz 
-I-- 

FlO 
wt. % 

33.51 

51.73 

58.06 

61.10 

62.45 

64.50 

68,53 

75.61 

100.00 

ats 5 

Ash% 

2.33 

3.19 

3.82 

4.30 

4.64 

5.31 

7.17 

10.80 

25.54 

I 

1tive Elementar 
I, 

S 
wt. % 

100.00 

66.53 

48.31 

41.98 

38.94 

37.59 

35.54 

31.51 

24.43 

:S 

Ash % wt.% 

25.54 16.75 

37.24 42.62 

49.49 54.90 

55.60 59.58 

58.89 61.77 

60.29 63.48 

62.30 66.51 

65.52 72.07 

71.20 87.82 

'y Ash 

Ash 

2.33 

4.77 

8.98 

13.45 

19.95 

25.93 

36.86 

45.92 

71.2c 
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CURVE LEGEND 

FIGURE‘: I - FLOATS 
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T A B L E 6 - ADIT S!F~ 

Froth Flotation Test of 28 mesh x 0 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Reagents MIBC & Kerosene 

----. 
pmcentrate Tailings 

Yield 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F;S.I. 

Sulphur 

86.87% 

5.43% 

25.86% 

0.95% 

67.76% 

8% 

0.41% 

13.13% 

44.72% 

16.14% 

0.75% 

38.39% 

1 

0.54% 
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SECTION 2 

WASHING TESTS & ANALYSIS OF PRODUCTS 
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TABLE 1 - ADIT #~6 

Approximate Distribution of Products 

Product 

Clean Coal 

Refuse 

Total 

wt.% Ash % 

64.00 5.80 

36.00 A 53 00 

100.00 22.85 
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T A B L E 2 - ADIT #~6 

Proximate Analysis of Clean Coal 

Ash 5.80% 

Volatile Matter 25.05% 

Residual Moisture 0.89% 

Fixed Carbon 68.26% 

P.S.I. 7% 

B.T.U./lb. 14,700 

Sulphur 0.37% 

TABLE 3 - ADIT #F6 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

oxygen 

SuIPhur 

5.80% 

83.28% 

4.66% 

1.53% 

4.16% 

0.37% 
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T A B L E 4 - ADIT J/F6 

Characteristics of the Ash 

Mineral Analysis of Ash 

Si02 51.51 

*l2'3 27.40 

Fe203 
3.75 

Ti02 

905 

cao 

MgO 

l?a20 

K2° 

SO3 

1.29 

3.62 

4.60 

0.96 

0.24 

0.39 

2.31 

Ash Fusibility 

Reducing 

AtmThere 

Oxidiiing 
Atmosphere 

OF. 

Initial &formation Temperature 2415 2470 

Spherical Temperature 2535 2605 

Hemispherical Temperature 2640 2640+ 

Fluid Temperature 2640-t 2640+ 
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T A B L E 5 - ADIT i'iP6 

Analysis of CWC Reject 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

52.88% 

14.84% 

0.68% 

31.60% 

1 

7,210 

0.30% 
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REPORT ON 

WASHABILITY CHARACTERISTICS 

of 

COKING COAL 

for 

DENISON MINES LTD. 

ADIT F-11 

SUMMARY: 

The data presented in this report refer to the washability 

characteristics of Denison Mills Sample of Adit F-11. 

The coal is of medium volatile bituminous rank. It has 

an Ash of 20% and F.S.I. of 6%. 

Cleaning this coal is very simple, as the amount of near 

gravity material for all cut points above 1.55 is less than 5%. 
_ 

For cleaning to 7% ash a cur-point of 1.93 is required. 

The yield and F.S.I. for such cleaning are 82% and 8 respectively 
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INTRODUCTION: 

A one-to> sample of Adit F-11 was air dried and 

the following work was done: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

A size analysis at 2", I", l/Z", l/4”, Bm., 28m. and 100 m. 

A proximate analysis on all size fractions. 

A float-sink analysis on all size fractions, except -100 mesh, 

at 1.30, 1.35, 1.40, 1.45, 1.50, 1.60, 1.70 and 180. 

Ash, Volatile Matter and Free Swelling Index determinations 

on all specific gravity fractions. 

Washability curves for all size fractions, except -100 sesh. 

Washability curves for +lOO mesh fraction of the raw sample 

by reconstituting the data in 5. '_ 

Froth flotation tests on 28m. x 100m. and -10th~ fractions. 
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CONCLUSIONS &.RECOXMENDATIONS: 

This is an easy coal to clean and has good coking 

properties. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 
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DENISON MINES LIMITED 
LCDIL DI”1SIO”> 
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Size 

+ 2" 

2" x 1" 

1" x l/2" 

l/21' x 114" 

114" x 8 m. 

8 x 28 m. 

28 x 100 m. 

- 100 m. 

Total 

TABLE 1: Adit F-11. 

Classification by Rank 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

Rank 

19.69% 

21.03% 

1.20% 

58.08% 

6-4 

12,060 

0.55% 

mvb 

TABLE 2: Adit F-11. 

Analysis of Size Fractions. 

4sh % V.M. % R.M. % F.C. % F.S.I. s. % 

12.96 31.45 18.70 1.06 48.79 4 0.36 

5.32 26.48 19.12 1.11 53.29 4% 0.40 

11.89 22.70 19.99 1.15 56.16 5 0.44 

12.79 20.18 20.58 1.21 58.03 5% 0.51 

15.26 19.50 20.80 1.16 58.54 6 0.63 

23.00. 15.13 22.46 1.20 61.21 7 0.65 

13.48 12.91 22.72 1.37 63.00 8 0.60 

5.30 13.70 22.21 1.44 62.65 8 8.66 

100.00 19.69 21.03 1.20 58.08 6% 0.55 
L + t 



TABLE 3: Adit F-11. 

Weight % and Ash % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the ash content of individual fractions.) 



TABLE 4: Adit F-ll.. 

Weight % and Volatile Matter % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the‘V.M. content of individual fractions.) 

+ 2” 2.74 4.46 0.48 0.09 0.05 0.05 0.09 0.21 4.79 12.96 
(24.72) (23.80) (20.91) (19.97) (19.40) (17.48) (15.15) (13.55) (9.61) (18.35) 

2" x 1" 1.30 1.95 0.16 0.03 0.02 0.03 0.04 0.10 1.69 5.32, 
(24.44) (23.63) (21.11) (20.02) (19.67) (17.69) (15.35) (13.73) (9.88) (19.07) , 

1" x l/2" 3.41 4.78 0.29 0.08 0.04 0.05 0.10 O.l.5 2.99 
(24.86) (23.41) (21.27) (20.18) (19.82) (17.86) (15.51) (14.06) (7.30). 

11.89 ': 
(19.49) 

l/2" x 114" 6.50 3.01 0.23 0.11 0.07 0.08 0.14 0.15 2.50 12.79 
(24.48) (22.40) (20.75) (19.98) (19.07) (17.62) (15.88) (14.73) (7.42) (20.26) 

l/4" x 8 m. 6.66 4.49 0.47 0.15 0.09 0.14 0.15 0.20 2.91 15.26 
(25.77) (22.62) (20.66) (19.51) (19.33) (18.12) (16.59) (15.10) (8.88) (21.07) 

8 x 28 m. 13.28 4.07 1.09 0.37 0.22 0.32; 0.29 0.28 3.08 23.00 
(26.38) (22.40) (20.54) (19.98) (19.73) (18.63) (17.37) (15.69) (9.65) (22.64) 

28 x 100 m. 7.12 2.63 0.96 0.38 0.22 0.27 0.21 0.17 1.52 13.48 
(26.05) (23.91) (21.21) (20.02) (19.55) (18.77) (17.21) (15.81) (10.53) (22.85) 

Total 41.01 25.39 3.68 1.21 0.71 0.94 1.02 1.26 19.48 94.70 
(25.62) (23.13) (20.87) (19.95) (19.54) (18.38) (16.56) 04.79) (8.97) (20.91) 

- 100 mesh This fraction forms 5.30% of the total sample andks a datile matter content of 

1 
22.21%, thus giving a total volatile matter value'of 20.98%. 



TABLE 5: ADIT F-11 

Cumulative Weight % and Cumulative F.S.I. vs. Size and Specific Gravity 

(Figures in brackets show the cumulative F.S.I. of cumulative fractions) 

+2” 2.14 7.20 7.68 7.77 7.82 7.87 7.96 8.17 12.96 
(9) (8) (7) (7) (6%) (6%) (6) (6) C!) 

2" x 1" 1.30 3.25 3.41 3.44 3.46 3.49 8.53 3.63 5.32 
(9) (7%) (6%) (6-si) (6%) (W (6%) (W (4%) 

1" x l/Z" 3.41 8.19 a.48 8.56 8.60 8.65 8.75 8.90 11.89 
(9) (7) (7) (7) (7) (7) (7) (7) (5) 

112" x l/4" 6.50 9.51 9.74 9.85 9.92 10.00 10.14 10.29 12.19 
(9) (7%) (7%) (7%) (7%) (7%) (7) (7) (5%) 

l/4" x .a m. 6.66 11.15 11.62 11.71 11.86 12.00 12.15 12.35 15.26 

8 m. x 28 m. 



TABLE .6: ADITF-11 

Washability Data: +100 In.: 94.70% of Sample 

(Reconstituted from Size Fractions) 

Specific Fractional Cumulative Elementary Ash 
Gravity Sinks Floats 

wt.% Ash% Wt.% Ash% wt.% Ash % Wt.% Ash% 

- 1.30 43.30 2.42 43.30 2.42 100.00 19.88 21.65 2.42 

1.30 - 1.35 26.81 4.19 70.11 3.10 56.70 33.22 56.70 4.19 

1.35 - 1.40 3.89 8.20 74.00 3.37 29.89 59.26 72.05 8.20 

1.40 - 1.45 1.28 12.43 75.28 3.52 26.00 66.89 74.64 12.43 

1.45 - 1.50 0.75 18.75 76.03 3.67 24.72 69.71 75.65 18.75 

1.50 - 1.60 0.99 27.48 77.02 3.98 i 23.97 71.31 76.52 27.48 

1.60 - 1.70 1.08 38.12 78.10 4.45 22.98 73.20 77.56 38.12 

1.70 - 1.80 1.33 46.28 79.43 5.11 21.90 74.93 78.76 46.2% 

+ 1.80 20.57 76.78 100.00 19.88 20.57 76.78 89.71 76.B 

Total LOO. 00 lg.,88 j 

I 

I 
-4 

I 



../ 

FIGURE: 1 

COMPANY : DENISON MINES LTD. . 

SA.MPLE : ADIT F-11 

SIZE : + 100 mesh (Reconstitutad) 

WASHABILITY CURVES - _--_-_ .- 

-a- 
CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY h4ATERlAL 

6 - EXPANDED FLOATS 

ASH % I 

I I I I I , 
2.3 2.2 2.1 2.0 1.9 1.6 I.7 1.6 I.5 1.4 ‘I.3 

SPECIFIC GRAVITY 

CYCLCNE Et:G~t~:~.EFilllG SOLES LTD. 

D4TE : May 7, 1972 
ECMONTON ALSERTA CANAEA 
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FIGURE: la 

COMPANY : DENISON MINES LTD. 

SAMPLE : ADIT F-11 

SIZE : + 100 mesh (Reconstituted) 

WASHABILITY CURVES 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPEClFlO GRAVITY 

4 - ELEMENTARY CSH 

5 - NEAR GRAVITY MATERIAL 

6- EXPANDED FLOATS 

EXPANDED ASH % 

&SH % 

I I 

2.3 2.2 2.1 2.0 1.9 I.6 1.7 1.6 I.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : ‘May 7, 1972 
CYCLONE Et1611:EEFllPiG SALES LTD. 

EDhlONTO1~ ALBERTA CAP!ADA 



TABLE 7: ADIT F-11 

Cumulative Volatile Matter: +lOO M. : 94.70% of Sample 

(Reconstituted from Size. Fractions) 

Specific 
Gravity 

- 1.30 43.30 25.62 43.30 

1.30 - 1.35 26.81 23.13 70.11 

1.35 - 1.40 3.89 20.87 74.00 

'1.40 - 1.45 1.28 19.95 75.28 

1.45 - 1.50 0.75 19.54 76.03 * 

1.50 - 1.60 0.99 18.38 77.02 i 

1.60 - 1.70 1.08 16.56 78.10'; 

1.70 - 1.80 1.33 14.79 79.43 

f 1.80 20.57 8.97 100.00 

Total 100.00 20.91 

Fractional Cumulative 

wt.% 

+ 

V.M.% 

Sinks I- Floats 

wt.% 

-I- 

V.M.% 

25.62 

24.67 

24.45 

24.39 

24.34 

24.27 

24.16 

24.00 

20.91 

t wt.% V.M.% 

100.00 20.91 

56.70 17.31 

29.89 12.10 

26.00 10.79 

24.72 10.31 

23.97 10.02 

22.98 9.66 

21.90 9.32 

20.57 8.97 
T 
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TABLE 8: ADIT F-11 

7% Ash of Clean Coal 

Yield 

Floats Gravity 

Near Gravity Material 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

82.00% 

1.93 

3.00% 

7.00% 

23.50% 

1.18% 

68.32% 

8 
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REPORT ON 

WASHABILITY CHARACTERISTICS 

of 

COKING COAL 

for 

DENISON MINES LTD. 

ADIT G12 

SUMMARY: 

The data presented in this report refer to the 

washability characteristics of Denison Mines Sample of Adit #Gl2. 

The coal is of medium volatile bituminous rank. It 

has an Ash of 19% and F.S.I. of 43. 

Cleaning characterisitcs of the coal are not easy 

because of large amount of near gravity material present at all cut 

points up to about 1.65. 

If the coal were to be cleaned to 7% Ash, a yield of 

only 52% would be obtained. The cut point for such a cleaning is 1.41 

and the amount of near gravity material is over 50%. 

The F.S.I. of clean coal would be 8%. 
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INTRODUCTION: 

A one ton sample of Adit Gl2 was air dried and the 

following work was done: 

1. A size analysis at 2", l", 1/2",1/4", 8m., 281~ and 100m. 

2. A proximate analysis on all size fractions. 

3. A float-sink analysis on all size fractions, except -100 mesh, 

at 1.30, 1.35, 1.40, 1.45, 1.50, 1.55, 1.60, 1.70 and 1.80. 

4. Ash, Volatile Matter and Free Swelling Index determinations 

on all specific gravity fractions. 

5. Washability curves for all size fractions, except -100 mesh. 

6. Washability curves for +lOO mesh fraction of the raw sample by 

reconstituting the data in 5. 

7. Froth flotation tests on 28m. x 1OOm. and -1OOm. fractions. 
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CONCLUSIONS & RECOMMENDATIONS: 

A high cut point is almost essential for cleaning 

of this coal. The increase in Ash is very likely to be compensated 

for by the increased yield. If, for example, it was cleaned at 

a cutpoint of 1.7 where the amount of near gravity material is 

about 8%, a yield of 89% can be obtained. The ash of clean coal 

will be 14%. 

HOWV‘X, the F.S.I. still will have a value of 5%. 

This coal could be ideal for blending with a low 

ash medium F.S.I. coal. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

per:- 
Laboratory Manager 

Y 
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TABLE 1: Adit G12 

Classification by Rank 

Ash 20.23% 

Volatile Matter 19.11% 

Residual Moisture 0.78% 

Fixed Carbon 59.88% 

F.S.I. 44 

B.T.U./lb. 12,090 

Sulphur 0.62% 

Rank mvb 

TABLE 2: Adit G12 

Analysis of Site Fractions. 

Ash % V.M. % R.M. % F.C. % s. % F..S.I. 

14.60 20.16 0.59 64.65 0.58 6 

22.20 19.23 0.68 57.89 0.59 3% 

22.95 18.91 0.59 57.55 0.56 3 

23.24 18.06 0.65 58.05 0.56 2 

24.24 17.86 0.91 56.99 0.56 2s 

19.19 19.26 0.87 60.68 0.57 4% 

14.50 20.74 0.83 63.93 0 .72 6% 

14.65 20.50 0.89 63.96 1.15 7 

20.23 19.11 0.78 59.88 0.62 4% 

- 



TABLE 3: Adit G12 

Weight % and Ash % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the ash content of individual fractions.) 

+ 1” 0.84 1.62 2.00 1.52 0:91 0.47 0.46 0.45 0.33 0.58 9.18 
(3.16) (6.42) (10.29) (15.40) (21.08) (25.49) (31.67) (38.32) (50.01) (72.90) (19.45) 

1" x l/2" 0.56 2.13 3.13 2.53 1.65 0.71 0.45 0.86 0.43 1.33 13.78 
(2.71) (6.47) (10.46) (15.55) (20.18) (25.10) (31.53) (38.40) (49.93) (76.43) (22.42) 

t 
112" x l/4" 1.15 2.30 3.45 2.42 1.82 0.96 0.66 0.87 0.36 1.72 15.71 P 

(3.07) (6.86) (10.52) (16.01) (20.71) (25.34) (31.20) (38.61) (47.89) (76.49) (22.84) 8 

l/4" x 8 m. 1.50. 2.51 3.23 2.10 2.13 1.02 1.00 1.03 0.37 2.12 17.01 
(2.86) (6.01) (10.22) (15.87) (20.11) (25.27) (30.94) (38.42) (46.56) (76.89) (23.83) 

8 x 28 m. 5.32 3.64 3.70 2.68 2.06 1.42 1.24 1.42 0.41 2.06' 23.95 
(2.13) (5.60) (10.43) (16.60) (20.53) (24.96) (30.91) (38.52) (46.16) (70.48) (18.76) 

28 x 100 m. 5.48 1.70 1.57 1.29 1.09 0.71 0.43 0.69 b.24 0.91 14.11 
(2.27) (5.12) (9.12) (14.83) (19.76) (24.31) (30.80) (38.72) (46.11) (70.18) (14.76) 

Total 14.85 13.90 17.08 12.54 9.66 5.29 4.24 5.32 2.14 8.72 93.74 
(2.41) (6.05) (10.28) (15.82) (20.38) (25.07) (31.10) (38.50) (47.87) (74.26) (20.37) 

L----l 
This fraction forms 6.26% of the total sample and has an ash content of 14.65%, thus 
giving a total sample ash value of 20.01%. 



TABLE 4: Adit G12 

Weight % and Volatile Matter % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the V.M. content of individual fractions.) 

1.30 1.35 1.40 1.45 1.50 1.55 I;60 1.70 1.80 Total 

+ 1" 0.84 1.62 2.00 1.52 0.91 0.47 0.46 0.45 0.33 0.58 9.18 
(23.98) (22.76) (21.15) (19.91) (17.34) (17.02) (16.26) (15.03) (12.76) (10.84) (19.40) 

1" x 1/2" 0.56 2.13 3.13 2.53 1.65 0.71 0.45 0.86 0.43 1.33 13.78 
(23.04) (21.89) (20.55) (19.21) (17.76) '(17.41) (16.59) (15.18) (13.58) (10.58) (18.47.) 

l/2" x l/4" 1.15 2.30 3.45 2.42 1.82 0.96 0.66 0.87 0.36 1.72 15.71 l 
(23.69) (22.34) (19.82) (19.07) (17.64) (17.13) (16.40) (15.72) (13.99) (10.29) (18.39) I 

l/4" x 8 m. 1.50 2.51 3.23 2.10 2.13 1.02 1.00 1.03 0.37 2.12 17.01 
(23.30) (22.15) (19.62) (18.72) (17.58) (17.24) (16.51) (15.86) (14.45) (10.31) (18.12) 

8 x 28 m. 5.32 3.64 3.70 2.68 2.06 1.42 1.24 1.42 0.41 2.06 23.95 
(24.02) (22.33) (19.64) (18.63) (17.80) (17.42) (16.43) (16.09) (15.58) (11.57) (19.48) 

28 x 100 m. 5.48 1.70 1.57 1.29 1.09 0.71 0.43 0.69 0.24 0.91 14.11 
(24.95) (22.87) (20.84) (18.78) (17.63) (17.31) (16.49) (16.13) (15.17) (12.64) (21.07) 

Total 14.85 13.90 17.08 12.54 9.66 5.29 4.24 5.32 2.14 8.72 93.74 
(24.23) (22.35) (20.13) (19.02) (17.65) (17.28) (16.45) (15.75) (14.23) (10.92) (19.14) 

- 100 m. This fraction forms 6.26% of the total sample and has a volatile matter content 
of 20.50%, thus giving a total sample vaoltile matter value bf 19.24%. 



-TABLE 5: Adit G12 

"Cumulative Weight % and Cumulative F.S.I. vs. Size and Specific Gravity. 

.(Figures in brackets show the cumulative F.S.I. of cumulative fractions.) 

- 1.30 - 1.35 - 1.40 - 1.45 - 1.50 - 1.55 - 1.60 - 1.70 - 1.80 Raw 

+ 1" 0.84 2.46 4.46 5.98 6.89 7.36 7.82 8.27 8.60 9.18 
(8%) (8) (8) (7%) (6) (5%) (5) (5) (5) (4%) 

L / 1" x l/2" 0.56 2.69 5.82 8.35 10.00 10.71 11.16 12.02 12.45 13.78 
(%d (8) (7) (6) (4%) (4%) (4) (4) (3%) (3) 

In 
l/2" x 114" 1.15 3.45 6.90 9.32 11.14 12.10 12.76 13.63 13.99 15.71 I 

(8%) (7%) (7) (6) (5) (4-t;) (3%) (3) wd (2) 

I 114" x.8 m. 1.50 4.01 7.24 9.34 11.47 12.49 13.49 14.52 14.89 17.01 
(9) 63%) (7%) (6%) (5%) (5) (5) (44) (4%) GM 

8 x 28 m. 5.32 8.96 12.66 15.34 17.40 18.82 20.06 21.48 21.89 23.95 
(9+) (9) (9) (8% (8) (8) (7%) (7) 6%) (4%) 

I 28 x 100 m. 5.48 7.18 -8.75 10.04 11.13 11.84 12.27 12.96 13.20 14.11 
1 (9f) (9) (9) (9) (9) (8%) (8%) (W (8) (6%) 
1 

Total 14.85 28.75 45.83 58.37 68.03 73.32 77.56 82.88 85.02 93.74 

- 100 m. Weight of this fraction is 5.26% and has a F.S.I. of 7. 



Specific 
Gravl ty 

- 1.30 

1.30 - 1.35 

1.35 - 1.40, 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

TABLE 6: Adit G12 

Washability Data: + 100 m. - 93.74% of Sample. 

(Reconstituted from Size Fractions.) 

-t 
Fra ct 

f 
ional 

wt. % Ash % 

15.84 2.41 

14.83 6.05 

18.22 10.28 

13.38 15.82 

10.31 20.38 

5.64 25.07 

4.52 31.10 

5.68 38.50 

2.28 47.87 

9.30 74.26 

100.00 20.37 

Fl 

wt. % 

15.84 

30.67 

48.89 

62.27 

72.58 

78.22 

82.74 

88.42 

90.70 

100.00 

51 iTe 

Its 

Bsh % 

2.41 

4,17 

6.45 

8.46 

10.15 

11.23 

12.32 

14.00 

14.85 

20.37 

wt. % 

100.00 

84.16 

69.33 

51.11 

37.73 

27.42 

21.78 

17.26 

11.58 

9.30 

3.n .ks 

Ash % 

20.37 

23.75 

27.54 

33.70 

40.04 

47.43 

53.21 

59.01 

69.06 

74.26 

Elemen: t.3. 
- 

ry Ash 

wt. % Ash % 

7.92 2.41 

23.25 6.05 

39.78 10.28 

55.08 15.82 

67.42 20.38 

75.40 25.07 

80.48 31.10 

85.58 38.50 

89.56 47.87 

95.35 74.26' 

! 
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CURVC LEGLNC 

FlGJHi:: 1 - __._~ __..- - 

I - FLOATS 

COMPUY : DENISON MINES LTD. 2 - SINKS , 
SA!*lPLE : Adit G12 

SIZE : .+ 100 Mesh (Reconstituted) 

WASHABILITY CURVES --_.---__- _...-. - 

3 - SPEC,F,O GRAVITY 

4 - ELEMNTARY ASH 

5 - NEAR GRD,,TY MATERIAL 

6 - EXPANDCD FLOATS 

ASH % 
, I I, 1 

I 2.3 2.2 2.1 2.0 1.9 ' 1.8 1.7 I.6 1.5 1.4 1.3 
S?ECIFIC GRAVITY 

DATE : April 22, 1972 
CYCLONE EP;GIEEERING SALES LTC 

EDMONTON ALBERTA CANADA 
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FIGURE: la 

COv,PmY : DENISON MINES LTD. 

S.xPLE : Adit G12 

SIZE : f 100 Mesh (Reconstituted) 

CURVE LEGEND 

, - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 _ ELEMENTARY ASH 

5 _ ,,EAR GRA”,TY MCTE(-?lAL 

G- EXPANDED FLOATS 

WASHABILITY CURVES -_ _..__ .- _..- _.___- 

. . 
. 

DATE ‘: April 22, 1972 EDMONTON ALBERTA CANA 



TABLE * 7: Adit G12 

Cumulative Volatile Matter: + 100 In. - 93.74% of Sample. 

(Reconstituted frqm Size Frictions.) 

Specific 
Gravity 

- 1130 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Fractional 

wt. % 

15.84 

14.83 

18.22 

13.38 

IO-31 

5.64 

4.52 

5.68 

2.28 

9.30 

100.00 

V.M. : 

24.23 

22.35 

20.13 

19.02 

17.65 

17.28 

16.45 

15.75 

14.23 

10.92 

19.14 

Cumulative 

Floats -r 
wt. % 

15.84 

30.67 

48.89 

62.27 

72.58 

78.22 

82.74 

88.42 

90.70 

100.00 

- 

V.M. % 

24.23 

23.32 

22.13 

21.46 

20.92 

20.66 

20.43 

20.13 

19.98 

19.14 

+ 
Sinks 

wt. % 

100.00 

84.16 

69.33 

51.11 

37.73 

27.42 

21.78 

17.26 

11.58 

9.30 

- 

V.M. % 

19.14 

18.18 

17.29 

16.27 

15.30 

14.42 

13.67 

12.95 

11.57 

10.92 
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TABLE 8: Adit '612 

7% Ash of Clean Coal 

Yield 

Floats Gravity 

Near Gravity Material 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

52.00% 

1.41 

51.00% 

7.00% 

22.00% 

0.70% 

70.30% 

8% 
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TABLE 9: Adit G12 

+ 1": 9.18% of Sample 

Ash, Volatile Hatter & Cumulative F.S.I. 

Specific 
Gravity wt. % Ash % V.M. % 

- 1.30 9.18 3.16 23.98 
1 

1.30 - 1.35 17.62 6.42 22.76 

1.35 - 1.40 21.84 LO. 29 21.15 

1:40 - 1.45 16.59 15.40 19.91 
1.45 - 1.50 9.96 21.08 17.34 
1.50 - 1.55 5.12 25.49 17.02 

1.55 - 1.60 4.88 31.67 16.26 

1.60 - 1.70 4.94 38.32 15.03 
1.70 - 1.80 3.56 50.01 12.76 

+ 1.80 6.31 72.90 10.84 

Total 100.00 19.45 19.40 

CUIL CUm. 
wt. % F.S.I. 

9.18 8% 
26.80 a 

48.64 a 

65.23 7% 
75.19 6 
80.31 5% 

85.19 5 

90.13 5 
93.69 5 

100.00 4% 

TABLE 10: Adit Gl2 

Washability Data: + 1" 

Specific Fractional Cumulative Elementary Ash 
Gravity 

Floats Sinks 

wt. % Ash % wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 9.18 3.16 9.18 3.16 100.00 19.45 4.59 3.16 

1.30 - 1.35 17.62 6.42 26.80 5.30 90.82 21.09 17.99 6.42 
1.35 - 1.40 21.84 10.29 48.64 7.54 73.20 24.63 37.72 10.29 

1.40 - I.45 16.59 15.40 65.23 9.54 51.36 30.72 56.93 15.40 
I.45 - 1.50 9.96 21.08 75.19 11.07 34.77 38.03 70.11. 21.08 

1.50 - I.55 5.12 25.49 80.31 11.99 24.81 44.84 77.75 25.49 
I.55 - 1.60 4.88 31.67 85.19 13.12 19.69 49.87 82.75 31.67 

1.60 - 1.70 4.94 38.32 90.13 14.50 14.81 55.86 87.66 38.32 

1.70 - 1.80 3.56 50.01 93.69 15.85 9.87 64.64 91.91 50.01 

+ 1.80 6.31 72.90 100.00 19.45 6.31 72.90 96.84 72.90 

Total 100.00 19.45 



FIGJfiE: 2 

- 12 - 

CURVE LEGEND 

._. 

CohIPmY : DENISON MINES LTD. 

s’:iPLE : Adit G12 

SIZE : + 1" 

WASHABILITY CURVES 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELEt,:CNTARY AS” 

5- NEAR GRAVITY Ir:PTERlAL 

6 - EXPANGCD FLOATS 

EXPANDED ASti $‘o 

.-~t~ji:..1jii;-t::_I::‘::‘::::‘::-::!/:::i:7I:;._:=l 
. . . . . i....I __.__. .__ ,___. i .___ - 

&SH O/o 

I 1 I 

2.3 2.2 2.1 2.0 1.9 1.8 I.7 1.6 I.5 1.4 1.3 
- SPECIFIC GRAVITY 

. 

DATE : April 22, 1972 
CYCLGSE ENGlt:fiZRlNG SALE?, LTD. 

EDhlGNTGS ALEERTA CANS&l 
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FlGJHi: ?-a * CURVE LEGEND 
--.-- . . ..-.- - 

I - FLOATS 
.._. COhiPiir’Y : DENISON MINES LTD. 

2 - SINKS 

S’WPLE : Adit G12 3 - SPECIFIC GRAV:TY 

SIZE : +1v 4 - ELEMENTARY ASH 

5 - NEAR GRAVITY h:ATEi?lAL 

WASHABILITY CURVES 
-_---- ~.______ .-._ _ 

6- EXPAKDCD FLOATS 

. 
.EXPAKGED ASH % 
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TABLE' 11: Adit G12 

1" x l/2": 13.78% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 
1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.55 
1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

, Total 100.00 22.42 18.47 

wt. % 

4.03 2.71 23.04 

15.44 6.47 21.89 
22.81 10.46 20.55 

18.36 '15.55 19.21 

11.94 20.18 17.76 

5.12 25.10 17.41 

3.28 31.53 16.59 

6.23 38.40 15.18 

3.12 49.93 13.58 

9.67 76.43 10.58 

- 

Ash % V.M. % 

- 
CUm. CUm. 
wt. % F.S.I. 

4.03 8% 

19.47 8 
42.28 7 

60.64 6 
72.58 4% 

77.70 4% 
80.98 4 

87.21 4' 

90.33 3% 
100.00 3 

TABLE 12: Adit G12 

Washability Data: 1" x l/2" 

1.30 - 1.35 
1.35 - 1.40 

1.40 - 1.45 
1.45 - 1.50 

1.50 - 1.55 , 5.12 25.10 77.70 12.93 27.42 49.82 75.14 25.10 
1.55 - 1.60 3.28 31.53 80.98 13.68 22.30 55.49 19.34 31.53 

1.60 - 1.70 ' 6.23 38.40 87.21 15.45 19.02 59.63 84.09 38.40 
1;.70 - 1.80 3.12 49.93 90.33 16.64 12.79 69.97 88.77 49.93 

+ 1.80 9.67 76.43 100.00 22.42 9.67 76.43 95.16 76.43 

Total 100.00 22.42 
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FIGJRE: 3 CUHVC LEcxND -.- ._.--- ~--- 

I - FLOATS 
COXPJ.NY : DENISON MINES LTD. 2- SINKS 

S”.tPLE : Adit G12 3- SPECIFIC’ GRAVL’;TY 

SI’E : 1" 112" 4 - ELCMNTARY DSH x 
5 NE,,R GH.WVITY tv2TERIb.L - 

. . 
WASHABILITY CURVES 6 EXPARDCD - FLOATS 

-- - ._.-. -__ ..- _ -.- -̂ 

EXPANDED ASH % 

0 2 4 6 .8 IO 12 14 I8 20 
0 

20 _ . . _ _ _ , _ 
..-..s -.--.,.__- 

. / .-.-_ $ .___.. I-. 

70 

.80 

.____* ..-. - 

90 

I00 
0 IO 20 30 40 SO 60 70 80 90 100 

ASH % 

1 1 I > 

2.3 2.2 2.1 2.0 1.3 I.8 1.7 1.6 I.5 1.4 1.3 
Si’EClFlC PRAVITY 

April 22, 1972 
CYCLCNE ENGI~ECRlkG SALES LTD. 

DjTE : 
. EOt.tONTOS ALSERTA CANACA 

---~ ~. ...~~__ .__. .~ 



FIGUSE: 3a 

COMPANY : DENISON MINES LTD. 

SAWPLZ : Adit Gl?. 

SIZE : 1” x l/Z” 

WASHABILITY CURVES ___-_--_ --.--. -~_..- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRXiTY 

4 - ELER;ENTARY &Sk! 

! j  - ,J~.R GR.W,TY i,:ATERlAL 

cj - EXP@DCO FLOATS 

._.. 

DATE : April 22, 1972 
~---~ ~.~~.~--. _. ~--~ 

EDMONTON ALGE.R:A 
CAN2.2 



- 

c 
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TABLE. 13: Adit G12 

l/Z" x 114": 15.71% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific 
Gravity wt. % Ash % V.M. % 

CUm. 
wt. % 

CUIL 
F.S.I. 

- 1.30 7.31 3.07 23.69 7.31 8% 
1.30 - 1.35 14.63 6.86 22.34 21.94 7% 
1.35 - 1.40 22.03 10.52 19.82 43.97 7 

1.40 - 1.45 15.40 16.01 19.07 59.37 6 

1.45 - 1.50 11.59 20.71 17.64 70.96 5 

1.50 - 1.55 6.17 25.34 17.13 27.13 4% 
1.55 - 1.60 4.18 31.20 16.40 81.31 3% 

1.60 - 1.70 5.53 38.61 15.72 86.84 3 

1.70 - 1.80 2.23 47.89 13.99 89.07 2% 

+ 1.80 10.93 76.49 10.29 100.00 2 

Total 100.00 22.84 18.39 

Specific 
Gravity 

- 1.30 
1.30 - 1.35 
1.35 - 1.40 

1.40 - 1.45 
1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

.1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Fractional 

wt. % Ash % 

Fll 

wt. % 

ts 

Ash % 

Si 

wt. % 

s 

Ash % 

7.31 3.07 7.31 3.07 100.00 22.84 
14.63 6.86 21.94 5.60 92.69 24.40 
22.03 10.52 43.97 8.06 78.06 27.69 

15.40 16.01 59.37 10.12 56.03 34.44 
11.59 20.71 70.96 11.85 40.63 41.43 
6.17 25.34 77.13 12.93 29.04 49.69 

4.18 31.20 81.31 13.87 22.87 56.26 

5.53 38.61 86.84 15.45 18.69 61.87 

2.23 47.89 89.07 16.26 13.16 71.64 

10.93 76.49 100.00 22.84 10.93 76.49 
- - 

22.84 

Cumulative 

38 l- 

TABLE 14' Adit G12 

Washability Data: l/2" x l/4" 

nk 

Elementary Ash 

wt. % Ash % 

3.65 3.07 
14.62 6.86 
32.95 10.52 

51.67 16.01 

66.16 20.71~~. 
74.04 25.34 

79.22 31.20 

84.07 

~ ! 38.61 

87.95 47.89 

94.53 76.49 
- 

! 
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FIGURE: 4 
cuR\;C LEGEND - 

I - 

COI,<PmY : DENISON MINES LTD. 2- 

S,t::PLE : Adit G12 3- 

112” x 114” 
4- 

SIX : 
5- 
6- 

W.&SHASILITY CURVES ____ ---.__- . .-- .- 
-._.. 

EXPANDED’ ASH % 

FLOATS 

SIN KS 

SPCCIFIU GRAWTY 

ELC:,tENTARY ASii 

NEAR GRAVITY KAT’ERIAL ._ 

EXPANDCD FLOATS 

+SH % 
I I I J 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 I.6 I.5 1.4 1.3 

S?CClilC GRAVITY 

CYCLONE c .G I..‘--. f- F’ I ‘-in,,,.r Si ES LTD. . 

DATE : April 22, 1972 EDMONTON ALSERTA CAbN’i?d 
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FIGURC: 4a - CUWC LEGtNl? _.-__ ___ ___-._. ._ 

I - FLOLTS 
COhiPmY : DENISON MINES LTD. 2 - SING 
S,xPLE : Adit' G12 3 - S?CCIFIU GRCVITY 

SIX : l/2” i 114” 4 - ELth:ENTARY ASH 

5 - NEAR GRAVITY M”TEklAL 

~~ASH~~ILITY cuRvEs 6- EXPANDED FLOCTS 
--_-_ .- _-~-- -._ .- 

. EXPANDED ASH ?‘o 
0 2 4 -6 8 IO 14 16 20 

0 IO 20 3G 40 5G 60 70 80 90 100 
ASK % 

, I I I 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

. 

DATE : April 22, 1972 
CYCLOSE ENG,E:ECfl:,G S::iES LTD. 

EDblONTON ULSERTi CdNiW6 
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TABLE. 15: Adit Gl2 

l/4" x a M.: 17.01% of Sample 

Ash, Volatile Matter, & Cumulative F.S.I. 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 
1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 
1.70 - 1.80 

TABLE 16: Adit G12 

Washability Data: l/4" x a M. 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

wt. % Ash % wt. .% Ash % wt. % Ash % Nt. % Ash % 

- 1.30 8.80 2.86 8.80 i.86 100.00 23.83 4.40 2.86 

1.30 - 1.35 14.74 6.01 23.54 4.83 91.20 25.86 16.17 6.01 

1.35 - 1.40 19.00 10.22 42.54 7.24 76.46 29.68 33.04 10.22 

1.40 - 1.45 12.33 15.87 54.87 9.18 57.46 36.12 48.70 15.87 
1.45 - 1.50 12.51 20.11 67.38 11.21 45.13 41.65 61.12 20.11 

1.50 - 1.55 6.01 25.27 73.39 12.36 32.62 49.91 70.38 25.27 

1.55 - 1.60 5.90 30.94 79.29 13.74 26.61 55.47 76.34 30.94 

1.60 - 1.70 6.04 38.42 85.33 15.49 20.71 62.46 82.31 38.42 

1.70 - 1.80 2.19 46.56 87.52 lb.27 14.67 72.36 86.42 46.56 

+ 1.80 12.48 76.89 100.00 23.83 12.48 76.89 93.76 76.89 

Total 100.00 23.83 
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FIGURE: 5 

CO).:PXNY : DENISFN MINES LTD. 
S.a!.iPLE : Adit 612 . 
SI,E : l/4” x 8 M. 

~WCSHASILITY CURVES ___-.--_-.-..-_-.- ._._ - 

EXPANDED ASH ?/o 

0 2 4 6 8 IO 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - S?ECIFI(I GRAV:TY 

4 - ELEhiENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

‘6 - EXPANDED FLOATS 

. . . 

ASH % 

I I 

2.5 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 I.5 

SPECIFIC GRAVITY 

CYCLONE ENGII:CLRI:IG %-ES LTD. 
DATE : April 22, 1972 

EDMONTON ALBERTA CANAX 



.- 
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CURVE LEG:ND 

FIGURE: 5 a / - FLOATS 

co?,~P;YY : DENISON MINES LTD. 2 - SINKS 

%\:PLE : Adit 612 3 - SPEClFlO GW.V:TY 

‘4 - EIJ~;ENTARY ASH 

SIZE : 114” x 8 M. 5 _ NE&R GRAWTY K.CTE?.IAL 

6 _ EXPANDIID FLOATS . 

WASHASILITY CURVE’S -____.______ -. ._..... - 

EXPANDED ASH ?/o 

ASH % _’ 

I 

2.3 2.2 2.1 2.0 1.9 1.0 
I. I 

. 
s?CClFlC GRAVITY 

^ I.7 I.6 . 1.5 1.4 1.3 

DATE : April 22, 1972 
: 

EDIAONTOX ALBEiiTA CANiOA 
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TABLE' 17: Adit G12 

8 x 28 M. : 23.94% of Sample 

Ash, Volatile Matter & Cumulative F.S. . . 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 
1.40 - 1.45 

1.45 - 1.50 
1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 
-1.30- 1.35 
1.35 - 1.40 
1.40 - 1.45 

1.45 - 1.50 
1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

'1.70 - 1.80 

+ 1.80 

Total 

wt. % Ash % V.M. % 
Cum. 
wt.% 

22.22 2.13 24.02 22.22 

15.21 5.60 22.33 37.43 

15.49 10.43 19.64 52.92 

11.17 16.60 18.63 64.09 

8.59 20.53 17.80 72.68 
5.92 24.96 17.42 78.60 

5.16 30.91 16.43 83.76 

5.94' 38.52 16:09 89.70 

1.70 46.16 15.58 91.40 

8.60 70.48 11.57 100.00 

100.00 18.76 19.48 

FYTZlC ti OMl 

wt. % Ash % 

22.22 2.13 
15.21 5.60 
i5.49 10.43 

11.17 16.60 

8.59 20.53 
5.92 24.96 

5.16 30.91 

5.94 38.52 

1.70 46.16 

8.60 70.48 

100.00 18.76 

TABLE 18: Adit G12 

Washability Data: 8 x 28 M. 

F.S.I. 
CUm. 

9+ 

9 

9 

8% 

8 
8 

7% 

7 

6% 

4% 

Cumu 
Flc 

wt. % 

22.22 
37.43 
52.92 

64.09 
72.68 
78.60 

83.76 

89.70 

91.40 

00.00 

,a: ts 

Ash % 

2.13 
3.54 
5.56 

7.48 
9.02 

10.22 

11.50 

13.29 

13.90 

18.76 

tive Elementary Ash 
Sil s 

wt. % Ash % 

100.00 18.76 
77.78 23.52 
62.57 27.87 

47.08 33.61 
35.91 38.90 
27.32 44.68 

21.40 50.14 

16.24 56.24 

10.30 66.47 

8.60 70.48 

wt. % Ash 7. 

11.11 2.13 
29.82 5.60 
45.17 10.43 

58.50 16.60 
68.30 20.53 

i 

75.64 24.96 

81.18 30.91 

86.73 38.52 

90.55 46.16 

95.70 70.48 



FIGURE: 6 CURVE LEGEND 

- 20 - 

I - FLOATS 
COhtPANY : DENISON MINES LTD. 

2 - SINKS 

. sA:iPLE : Adit G12 3 - SPECIFIO GRAVITY 

stz5 : 8 x 28 M. 4 - ELER:ENTARY ASH 

5 - NEAR GRWITY h:;TERlAL 

7c 

EC 

90 

0 IO 20 30 40 ,SO 60 70 a0 SO 100 

ASH % 

I I 5 

2.3 2.2 2.1 2.0 1.9 x.8 1.7 I.6 I.5 1.4 1.3 
‘S?ECIFIC GRAVITY . . 

DdTE : April 22, 1972 CYCLONK ENGtP:L3=3trG SALCS LTD. 

EDhlONTON ALBERTA CANADA 
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TIGJHC: cja C”R”C LizGLNG --_.-~. -- - 
!  - 

CO;\‘PiXY : DENISON MINES LTD. 2- 

%L:PLI: : Adit G12 3- 

SIZE : 8 x 28 M. 4- 
5- 

WASHABILITY CURVES 
6- 

__-_ -- -_._-__. -- - 

EXPANDED ASd % 

FLOATS 

SINI 

SPEC,F:C GRAWTY 

ELEKENTARY ASH 

NElR GRi,VITY M’TERIKL 

EXPANDCD FLOATS 

. 

14 16 I8 20 

0 IO 20 30 40 50 60 70 60 . 90 100 

,ASH % 

, I I 

2.3 2.2 2.1 2.0 I.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPtClFlC GRAVITY 

DATE : April 22, 1972 
CYCLOSE EEiG;tiELilP:G SiiiS LTD. 

EDMONTON ALSERYA C,tNA3A 
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TABLE -19: Adit G12 

,28 x 100 M.: 14.11% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific G. 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 
1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 
+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 
1.45 - 1.50 
1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

. 1.70 - 1.80 

+ 1.80 

Total 

Fract 
- 
3.0 llal Cumul at: - ive 

Ik: 
Ash % 

Fl 
wt. % 

ts 

Ash % 
Sir 

wt. % 
s 
Ash % 

38.84 2.27 38.84 2.27 100.00 14.76 

12.06 5.12 50.90 2.95 61.16 22.70 
11.13 9.12 62.03 4.05 49.10 27.02 

9.13 14.83 71.16 5.44 37.97 32.27 
7.74 19.76 78.90 6.84 28.84 37.79 
5.01 24.31 83.91 7.88 21.10 44.40 
3.02 30.80 86.93 8.68 16.09 50.66 

4.91 38.72 91.84 10.29 13.07 55.25 

1.69 46.11 93.53 10.93 8.16 65.19 

6.47 70.18 100.00 14.76 6.47 70.18 
- 

14.76 

wt. % Ash % V.M. % 
CUm. 
wt. % 

CUm. 
F.S.I. 

38.84 2.27 24.95 38.84 9+ 

12.06. 5.12 22.87 50.90 9 

11.13 9.12 20.84 62.03 9 
9.13 14.83 18.78 71.16 9 

7.74 19.76 17.63 78.90 9 

5.01 24.31 17.31 83.91 8% 

3.02 30.80 16.49 86.93 8% 
4.91 38.72 16.13 91.84 8% 

1.69 46.11 15.17 93.53 8 
6.47 70.18 12.64 100.00 6% 

100.00 14.76 21.07 

- 

L 

TABLE 20: Adit G12 

Washability Data: 28 x 100 M. 

Elementary Ash 

wt. % Ash % 

19.42 2.27 

44.87 5.12 

56.46 9.12 

66.59 14.83 
75.03 19.76 

81.40 24.31 
85.42 30.80 

89.38 38.72 

92.68 46.11 

96.76 70.18 
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FIGURE: 7 CURVE LEGENG -- . 

CDhiPziXY : DENISON NIMS LTD. 

S1tiPLE : Adit G12 

S,XE : 28 x 100 M. 

WASHABILITY CURVES -__- _ .___- 

EXPANDED ASil ?‘o 

I - FLOATS 

2 - SINKS 

3 - SPECIFIC GR:.ViTY . 

4 - ELEMENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

6 - EXPAix’GED FLOATS 

c I I 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 I.6 1.5 I.4 1.3 

.v-.. SPECIFIC GRAVITY 

DATE : April 22, 1972 
CYCLONC ENGlf:fZRl>lG SAZS LTD. 

ED?,iONTON ALERTA CANAX 
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FIGJHE: 7a CURVE LEGEND 

I - 
COhiPANY : DENISON MINF3 LTD. 2- 
S&tPLE : Adit G12 3- 
SIZE : 4 4- 

28 100 M. 5- 
YI’ASHABILITY CURVES 6- 

-------.-._. .--.-- 
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EDMONTON ALSERTA CANADA 
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TABLE 21: Adit G12 

28 x 100 Mesh: 14.11% of Sample 

Froth Flotation Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 69.54% 

Reagents. MIBC & Kerosene 

Analyses of the Products 

Ash, % 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulphur, % 

Concentrate Tailings 

8.86 25.74 

'21.16 19.56 

0.85 0.81 

69.13% 53.89% 

74 3 

0.69 0.82 
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TABLE 22: Adit G12 

- 100 Mesh: 6.26% of Sample 

Froth Flotatin Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 89.10% 

Reagents MIBC & Kerosene 

Analyses of the Products 

Concentrate Tailings 

Ash, % 9.76 51.03 

Volatile Matter, % 21.25 17.37 

Residual Moisture, % 0.87 0.91 

Fixed Carbon, % 68.12 30.69 

F.S.I. 7% N.A. 

Sulphur 0.95 3.23 
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REPORT ON 

WASHABILITY CHARACTERISTICS 

of 

COKING COAL 

for 

DENISON MINES LTD. 

ADIT G12 

SUMMARY: 

The data presented in this report refer to the 

washability'characteristics of Denison Mines Sample of Adit #G12. 

The coal is of medium volatile bituminous rank. It 

has an Ash of'19% and F.S.I. of 4%. 

Cleaning characterisitcs of the coal are not easy 

because of large amount of near gravity material present at all cut 

points up to about 1.65. 

If the coal were to be cleaned to 7% Ash, a yield of 

only 52% would be obtained. The cut point for such a cleaning is 1.41 

and the amount of near gravity material is over 50%. 

The F.S.I. of clean coal would be 8%. 
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INTRODUCTION: 

A one ton sample of Adit G12 was air dried and the 

following work was done: 

1. A size analysis at 2", l", 112",1/4", am., 2&n. and IOOm 

2. A proximate analysis on all size fractions. 

3. A float-sink analysis on all size fractions, except -100 mesh, 

at 1.30, 1.35, 1.40, 1.45, 1.50, 1.55, 1.60, 1.70 and 1.80. 

4. Ash, Volatile Matter and Free Swelling Index determinations 

on all specific gravity fractions. 

5. Washability curves for all size fractions, except -100 mesh. 

6. Washability curves for t-100 mesh fraction of the raw sample by 

reconstituting the data in 5. 

7. Froth flotation tests on 28x11. x 100111. and -1OOm. fractions. 



_- 2 - 

CONCLUSIONS & RECONXENDATIONS: 

. 

A high cut point is almost essential for cleaning 

of this coal. The in&ease in Ash is very likely to be compensated 

for by'the increased yield. If, for example, it was cleaned at 

a cut point of 1.7 where the amount of near gravity material is 

about 8%, a yield of 89% can be obtained. The ash of clean coal 

will be 14%. 

However, the F.S.I. still will have a value of 5%. 

This cm ,1 could be ideal for blending with a low 

ash medium F.S.I. coal. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 
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Size 

+ 2” 

Total 

-3- 

TABLE 1: Adit G12 

Classification by Rank 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

Rank 

20.23% 

19.11% 

0.78% 

59.88% 

4% 

12,090 

0.62% 

mvb 

TABLE 2: Adit G12 

Analysis of Size Fractions. 

Ash % V.M. % R.M. % F.C. % s. % F.S.I. 

3.94 14.60 20.16 0.59 64.65 0.58 6 

5.24 22.20 19.23 0.68 57.89 0.59 3% 

13.78 22.95 18.91 0.59 57.55 0.56 3 

15.71 23.24 18.06 0.65 58.05 0.56 2 

17.01 24.24 17.86 0.91 56.99 0.56 2% 

23.95 19.19 19.26 0.87 60.68 0.57 4% 

14.11 14.50 20.74 0:83 63.93 0 .72 6% 

6.26 14.65 20.50 0.89 63.96 1.15 7 

20.23 19.11 0.78 59.88 0.62 4% 

- 



TABLE 3: Adit G12 

Weight % and Ash % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the ash,content of individual fractions.) 

+ 1” 0.84 1.62 2.00 1.52 0191 0.47 0.46 0.45 0.33 0.58 9.18 
(3.16) (6.42) (10.29) (15.40) (21.08) (25.49) (31.67) (38.32) (50.01) (72.90) (19.45) 

1" x l/2" 0.56 2.13 3.13 2.53 1.65 0.71 0.45 0.86 0.43 1.33 13.78 
(2.71) (6.47) (10.46) (15.55) (20.18) (25.10) (31.53)~ (38.40) (49.93) (76.43) (22.42) 

1 
l/2" x 114" 1.15 2.30 3.45 2.42 1.82 0.96 0.66 0.87 0.36 1.72 15.71 .P 

(3.07) (6.86) (10.52) (16.01) (20.71) (25.34) (31.20) (38.61) (47.89) (76.49) (22.84) I 

I Total 1 ;::;;)I 13.90 1 17.08 1 12.54 1 9.66 1 5.29 1 4.24 1 5.32 1 2.14 ) 8.72 11 93.74 ( 
(6.05) (10.28) (15.82) (20.38) (25.07) (31.10) (38.50) (47.87) (74.26) (20.37) 

1 I I I I I 

- 100 In. This fraction forms 6.26% of the total sample and has an ash content of 14.65%, thus 
giving a total sample ash value of 20.01%. 



TABLE 4: Adit G12 

Weight % and Volatile Matter % Distribution vs. Size and Specific Gravity. 

(Figures in brackets show the V.M. content of individual fracti.ons.) 

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.70 1.30 Total 

+ 1" 0.34 1.62 2.00 1.52 0.91 0.47 0.46 0.45 0.33 0.58 9.13 
(23.93) (22.76) (21.15) (19.91) (17.34) (17.02) (16.26) (15.03) (12.76) (10.34) (19.40) 

1" x l/2" 0.56 2.13 3.13 2.53 1.65 0.71 0.45 0.86 0.43 1.33 13.73 
(23.04) (21.89) (20.55) (19.21) (17.76) '(17.41) (16.59) (15.18) (13.58) (10.59) (18.47) 

l/2" x l/4" 1.15 2.30 3.45 2.42 1.82 0.96 0.66 0.37 0.36 1.72 15.71 L 
(23.69) (22.34) (19.32) (19.07) (17.64) (17.13) (16.40) (15.72) (13.99) (10.29) (18.39) I 

114" x a m. 1.50 2.51 3.23 2.10 2.13 1.02 1.00 1.03 0.37 2.12 17.01 
(23.30) (22.15) (19.62) (18.72) (17.58) (17.24) (16.51) (15.86) (14.45) (10.31) (18.12) 

a x 23 m. 5.32 3.64 3.70 2.68 2.06 1.42 1.24 1.42 0.41 2.06 23.95 
(24.02) (22.33) (19.64) (13.63) (17.30) (17.42) (16.43) (16.09) (15.53) (11.57) (19.43) 

23 x 100 m. 5.43 1.70 1.57 1.29 1.09 0.71 0.43 0.69 0.24 0.91 14.11 
(24.95) (22.37) (20.34) (18.73) (17.63) (17.31) (16.49) (16.13) (15.17) (12.64) (21.07) 

Total 14.35 13.90 17.03 12.54 9.66 5.29 4.24 5.32 2.14 8.72 93.74 
(24.23) (22.35) (20.13) (19.02) (17.65) (17.28) (16.45) (15.75) (14.23) (10.92) (19.14) 

- 100 m. This fraction forms 6.26% of the total sample and has a volatile matter content 
of 20.50%, thus giving a total sample vaoltile matter value of 19.24%. 

: 



-TABLE 5: Adit G12 

'Cumulative Weight % and Cumulative F.S.I. vs. Size and Specific Gravity. 

.(Figures in brackets show the cumulative F.S.I. of cumulative fractions.) 

- 1.30 - 1.35 - 1.40 - 1.45 - 1.50 - 1.55 - 1.60 - 1.70 - 1.80 R&lx? 

+ 1” 0.84 2.46 4.46 5.98 6.89 7.36 7.82 8.27 8.60 9.18 

(849 03) (8) (7%) 6) (5%) (5) (5) 0) (4%) 

I" x l/2" 0.56 2.69 5.82 8.35 10.00 10.71 11.16 12.02 12.45 13.78 

(8%) (8) (7) 6) (4%) (4%) (4) (4) (3Jd (3) 
I a% 

I I I I I I I I 

Total 14.85 28.75 45.83 58.37 68.03 73.32 77.56 82.88 85.02 93.74 

- 100 m. Weight of this fraction is 6.26% and has a F.S.I. of 7. 



TABLE 6: Adit G12 

Washability Data: + 100 In. - 93.74% of Sample. 

(Reconstituted from Size Fractions.) 

Specific 
Gravrty 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Fractional Cumulative Elementary Ash 
Floats Sinks 

wt. % Ash % wt. % Ash % wt. % Ash % wt. % Ash % 

15.84 2.41 15.84 2.41 100.00 20.37 7.92 2.41 

14.83 6.05 30.67 4.17 84.16 23.75 23.25 6.05 

18.22 10.28 48.89 6.45 69.33 27.54 39.78 10.28 

13.38 15.82 62.27 8.46 51.11 33.70 55.08 15.82 

10.31 20.38 72.581 10.15 37.73 40.04 67.42 20.38 

5.64 25.07 78.22' 11.23 27.42 47.43 75.40 25.07 

4.52 31.10 82.74 12.32 21.78 53.21 80.48 31.10 

5.68 38.50 88.42 14.00 17.26 59.01 85.58 38.50 

2.28 47.87 90.70 14.85 11.58 69.06 89.56 47.87 

9.30 74.26 100.00 20.37 9.30 74.26 95.35 74.26 

100.00 20.37 
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FlGJHi:: 1 

-a- 

COtiPaxY : DENISON MINES LTD. 

SA!..@Lil : Adit G12 

SIZE : + 100 Mesh (Reconstituted) 

C”R”C LEGLNG 
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WASHABILITY CURVES 

DATE : Ap;il 22, 1972 EDMONTON ALBERTA CANADA 



- 8a - 
CURVE LEGEND 

FIGURE: la , - FLOATS 

COMPINY : DENISON MINES LTD. 2 - SINKS 
SPECIFIU GRAVITY 

S’XPLFI : Adit G12 
3’ 

SIZE : + 100 Mesh (peconstituted) 
4 - ELErrlENTARY ASH 

5 _ NEAR GRA”,TY MATERIAL 

fi- EXPANDtD FLOATS 

WASHABILITY CURVES --. ___- .- _.--. - . ..- 

ASH % ! 
. 1 t 

L 
1.5 4.4 1.3 

2.3 2.2 2.1 2.0 1.9 1.8 
1.7 1.6 

SPECIFIC GRAVITY 
. . 

. 

CYCLONE P~!G,P:ECRIP,G SPiEs LTD. 

DATE .: April 22, 1972 
EDhtONTON ALSERTA 

CANADA 

___~_~~_ - ___~ 
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TABLE 7: Adit G12 

Cumulative VoZatile Matter: + 100 m. - 93.74% of Sample. 

(Reconstituted from Size Fractions.) 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Fractional 

wt. % V.M. % wt. % 

its 

V.M. % 

Si 

wt. % 

S 

V.M. % 

15.84 24..23 15.84 24.23 100.00 19.14 

14.83 .22.35 30.67 23.32 84.16 18.18 

18.22 20.13 48.89 -22.13 69.33 17.29 

13.38 19.02 62.27 21.46 51.11 16.27 

10.31 17.65 , 72.58 20.92 37.73 15.30 

5.64 17.28 ' 78.22 20.66 27.42 14.42 

4.52 16.45 82.74 20.43 21.78 13.67 

5.68 15.75 88.42 20.13 17.26 12.95 

2.28 14.23 90.70 19.98 11.58 11.57 

9.30 10.92 100.00 19.14 9.30 10.92 

100.00 19.14 

Cumulat, 

Q’ 10; 

1 
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TABLE 8: Adit G12 

7% Ash of Clean Coal 

Yield 

Floats Gravity 

Near Gravity Material 

Ash 

Volatile Matter 

Residual Efoisture 

Fixed Carbon 

F.S.I. 

52.00% 

1.41 

51.00% 

7.00% 

22.00% 

0.70% 

70.30% 

8% 
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TABLE 9: Adit 612 

+ 1": 9.18% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific CUlL CUllI. 
Gravity wt. % Ash % V.M. % wt. % F.S.I. 

- 1.30 9.18 3.16 23.98 9.18 8% 

1.30 - 1.35 17.62 6.42 22.76 26.80 8 

1.35 - 1.40 21.84 10.29 21.15 48.64 8 

1.40 - 1.45 16.59 15.40 19.91 65.23 7% 
1.45 - 1.50 9.96 21.08 17.34 75.19 6 

1.50 - 1.55 5.12 25.49 17.02 80.31 5% 
1.55 - I.60 4.88 31.67 16.26 85.19 5 

1.60 - 1.70 4.94 38.32 15.03 90.13 5 
1.70 - 1.80 3.56 50.01 12.76 93.69 5 

+ 1.80 6.31 72.90 10.84 100.00 4% 

Total 100.00 19.45 19.40 

TABLE 10: Adit 612 

Washability Data: i- 1" 

Specific Fractgona1 Cumulative Elementary Ash 
Gravity Floats Sinks 

wt. % Ash % wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 9.18 3.16 9.18 3.16 100.00 19.45 4.59 3.16 
1.30 - 1.35 17.62 6.42 26.80 5.30 90.82 21.09 17.99 6.42 
1.35 - 1.40 21.84 10.29 48.64 7.54 73.20 24.63 37.72 10.29 
1.40 - 1.45 16.59 15.40 65.23 9.54 51.36 30.72 56.93 15.40 
1.45 - 1.50 9.96 21.08 75.19 11.07 34.77 38.03 70.11 21.08 

1.50 - 1.55 5.12 25.49 80.31 11.99 24.81 44.84 77.75 25.49 
1.55 - 1.60 4.88 31.67 85.19 13.li lg.69 49.87 82.75 31.67 

1.60 - 1.70 4.94 38.32 90.13 14.50 14.81 55.86 87.66 38.32 

1.70 - 1.80 3.56 50.01 93.69 15.85 9.87 64.64 91.91 50.01 
+ 1.80 6.31 72.90 100.00 19.45 6.31 72.90 96.84 72.90 

Total 100.00 19.45 
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FIGJRE: 2 
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FIGJHII : za 
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T'ABLE 11: Adit G12 

1" x I/Z": 23.78% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 
1.35 - 1.40 
1.&o - 1.45 

1.45 - 1.50 

1.50 - 1.55 
1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

wt. % Ash % V.M. % 

4.03 2.71 23.04 

15.44 6.47 21.89 
22.81 10.46 20.55 

18.36 '15.55 19.21 
11.94 20.18 17.76 

5.12 25.10 17.41 

3.28 31.53 16.59 

6.23 38.40 15.18 

3.12 49.93 13.58 

9.67 76.43 10.58 

LOO. 00 22.42 18.47 

- - 
CULL CUm. 
wt. % F.S.I. 

4.03 8% 

19.47 8 
42.28 7 

60.64 6 
72.58 4+ 

77.70 4% 

80.98 4 

87.21 4 

90.33 3% 

100.00 3 

TABLE 12: Adit 612 

Washability Data: 1" x l/2" . 

1.30 - 1.35 

1.35 - 1.40 
1.40 - 1.45 
1.45 - 1.50 

1.50 - 1.55 , 5.12 25.10 77.70 12.93 27.42 49.82 75.14 25.10 
1.55 - 1.60 3.28 31.53 80.98 13.68 22.30 55.49 19.34 31.53 

1.60 - 1.70 ' 6.23 38.40 87.21 15.45 19.02 59.63 84.09 38.40 

1.70 - 1.80 3.12 49.93 90.33 16.64 12.79 69.97 88.77 49.93 

t- 1.80 9.67 76.43 100.00 22.42 9.67 76.43 95.16 76.43 

Total 100.00 22.42 
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FIGaRE: .‘j 

CChiPANY : DENISON MINES LTD. 
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FIGURE: 3a CURVE LEGLND 
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2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 1.5 1.4 I.3 

. SPECIFIC GRAVITY 

DATE : April 22, 1972 
CYCLONE ENG:E.LRlhG SALES LTD. 

EDMONTOX ALBERTA C”SZJC 
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TABLE 13: Adit G12 

l/2" x l/4": 15.71% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific CUm. Cum. 
Gravity wt. % Ash % V.M. % wt. % F.S.1. 

- 1.30 7.31 3.07 23.69 7.31 8% 

1.30 - 1.35 14.63 6.86 22.34 21.94 7% 
1.35 - 1.40 22.03 10.52 19.82 43.97 7 

1.40 - 1.45 15.40 16.01 19.07 59.37 6 

1.45 - 1.50 11.59 20.71 17.64 70.96 5 

1.50 - 1.55 6.17 25.34 17.13 77.13 4% 

1.55 - 1.60 4.18 31.20 16.40 81.31 3% 

1.60 - 1.70 5.53 38.61 15.72 86.84 3 

1.70 - 1.80 2.23 47.89 13.99 89.07 2% 

+ 1.80 10.93 76.49 10.29 100.00 2 

Total 100.00 22.84 18.39 

TABLE 14' Adit G12 

Washability Data: l/2" x l/4" 

Specific Fractional Cumulative Elementary Ai 
Gravity 

Floats Sinks 

wt. % Ash % wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 7.31 3.07 7.31 3.07 100.00 22.84 3.65 3.07 
1.30 - 1.35 14.63 6.86 21.94 5.60 92.69 24.40 14.62 6.86 
1.35 - 1.40 22.03 10.52 43.97 8.06 78.06 27.69 32.95 10.52 

1.40 - 1.45 15.40 16.01 59.37 10.12 56.03 34.44 51.67 16.01 

1.45 - 1.50 11.59 20.71 70.96 11.85 40.63 41.43 66.16 20.71 
1.50 - 1.55 6.17 25.34 77.13 12.93 29.04 49.69 74.04 25.34 

1;55 - 1.60 4.18 31.20 81.31 13.. 87 22.87 56.26. 79.22 31.20 

1.60 - 1.70 5.53 38.61 86.84 15.45 18.69 61.87 84.07 38.61 

1.70 - 1.80 2.23 47.89 89.07 16.26 13.16 71.64 87.95 47.89 

+ 1.80 10.93 76.49 100.00 22.84 10.93 76.49 94.53 76.49 

Total 100.00 22.84 
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FIGURE: 4 CURVE LEGENS 

I - 
CDtiPA’cY : DENISON MINES LTD. 2- 
S’%PLE : Adit G12 3- 

s,:c : l/Z” x l/4” 4- 

S- 

WASHASILITY CURVES 6- 
--.- .-_-~ .._.__ ~._-.- . _ 

EXPANDED’ ASH % 

FLOATS 

SINKS 

SPEClFlG GRAKTY 

ELEMENTARY A% 

NEAR~GRAWTY MATERIAL . 

EXPANDED FLOATS 

IO 

20 

..-.-5 SO 

90 

ASH % 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 I.5 1.4 1.3 
SPECIFIC GRAVITY 

CYCLCSE ENG,,:tfRli~G ,SALES LTD. 
DATE : April 22, 1972 EDMONTON ALBERTA CANADA 
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FIGJHC: 4a . CUftVC LTGCI’!~? 
__._.. ._ .._._ i - 

COhiPiW : DENISON MINES LTD. 

S’XPLE : Adit G12 
SI_'E : l/2” k l/4” 

i’ASHAE3LITY CURVES. -.-.-.. -_-___ -._ ._ 

I - FLOATS 

2 - SINKS 

3 - SPCClFlC GRW:TY 

4 - ELCR:ENTARY ASH 

5 - NEAR GRAVITY idCTEk1i.L 

6 - EXPAWCD FLOATS 

EXPANDED ASrl 9’o 

0 2 4 ‘6 8 I2 14 I6 18 
0 

IO 20 

I I 8 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : April 22, 1972 
CYCLOSE 3Gt:ZCflNG SALES LTD. 

EDMONTOS ALSERTA _~~CANADA.~ ._ 
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TABLE 15: Adit G12 

l/4" x 8 M. : 17.01% of Sample 

Ash, Volatile Matter, & Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 
1.45 - 1.50 
1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 
1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

I.35 - 1.40 
1.40 - 1.45 
1.45 - 1.50 
1.50 - 1.55 
1.55 - 1.60 
1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

FraC, 
- 
tic 

wt. % Ash % 

8.80 2.86 

14.74 6.01 

19.00 10.22 
12.33 15.87 
12.51 20.11 

6.01 25.27 
5.90 30.94 
6.04 38.42 

2.19 46.56 

12.48 76.89 

00.00 23.83 

wt. % Ash % V.M. % 
CUm. 
wt. % 

CUm. 
F.S.I. 

8.80 2.86 23.30 8.80 9 

14.74 6.01 22.15 23.54 8% 

19.00 10.22 19.62 42.54 7% 

12.33 15.87 18.72 54.87 6% 

12.51 20.11 17.58 67.38 5% 
6.01 25.27 17.24 73.39 5 

5.90 30.94 16.51 79.29 5 

6.04 38.42 15.86 85.33 4% 
2.19 46.56 14.45 87.52 4% 

12.48 76.89 10.31 100.00 2% 

100.00 23.83 18.12 

TABLE 16: Adit 612 

Washability Data: 114" x 8 M. 

Floats 

- 
atj 
-r ks - 

Ash % 

100.00 23.83 
91.20 25.86 

76.46 29.68 
57.46 36.12 
45.13 41.65 
32.62 49.91 
26.61 55.47 
20.71 62.46 
14.67 72.36 
12.48 76.89 

- 

- - 

?r ?r 

Wt. % 

4.40 
16.17 

33.04 

48.70 
61.12 

70.38 
76.34 

82.31 

86.42 

93.76 
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FIGLIFIE: 5 CURVE LEGEND 

I - FLOATS 
CO:liPANY : DENISON MINES LTD. 2 - srks 

s\:.iPLr? : Adit G12 

srzc : 114" x 8 M. 

.WASHABILITY CURVES 
- - _.._ -_-..- __. - -~ .-._ _- 

3 - SPEC,F,(I GRAV:TY 

4 - ELEKENTARY ASH 

S- NEAR GRAV,TY N.CTERIAL 

:G - EXPANDED FLOATS 

EXPANDED ASH ?‘o 
4 6 8 IO 

0 IO 20 30 40 50 60 70 80 90 100 

AS” O/o 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 I.5 1.4 1.3 
SPECIFIC GRAVITY 

April 22, 1972 
CYCLONE ENGft:TERli<G SALES LTD. 

DATE : 
EDMONTON Ati3ERTA CANADA 
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CURVE LEGiND 
FIGURE: .j a 

__- 

,_.I.~ I - FLOATS 

Co~PixY : DENISON MINES LTD. 2 - SINKS 

SAUPLi: : Adit G12 3 - SPEClFlO GRAV:TY 

‘4 - E5JIhiENTARY AS” 
SIZE : 114” x 8 M. 5 - ,,E,Y+ GRAVITY h’.CTERIAL 

6- EXPANDED FLOATS . 

WASHASILITY CURVE‘S -_.__.____ -_ ___.. - 

.ASH % 
1 f I J 

I . 2.3 2.2 2.1 2.0 1.9 1.6 I.7 I.6 I.5 1.4 1.3 . 
SPCClFlC GRAVITY . . 

CYCLONE tFiGlF:ECRliiG SALES LTD. 

DATE : April 22, 1972 EDMONTON ALERTA CANALhI 



: 
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TABLE. 17: Adit G12 

8 x 28 M.: 23.94% of Sample 

Ash, Volatile Matter & Cumulktive F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - I.35 

1.35 - 1.40 
1;40 - 1.45 

1.45 - 1.50 
1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 
-1.30- 1.35 
1.35 - 1.40 

1.40 - 1.45 
1.45 - 1.50 
1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

.+ 1.80 

Total 

wt. % Ash % V.M. % 

22.22 , 2.13 24.02 

15.21 5.60 22.33 

15.49 10.43 19.64 
11.17 16.60 18.63 

8.59 20.53 17.80 
5.92 24.96 17.42 

5.16 30.91 16.43 

5.94 38.52 16.09 

1.70 46.16 15.58 

8.60 70.48 11.57 

100.00 18.76 19.48 

Frac ti .onal 

wt. % Ash % 

22.22 2.13 
15.21 5.60 

15.49 10.43 

11.17 16.60 
8.59 20.53 
5.92 24.96 

5.16 30.91 

5.94 38.52 

1.70 46.16 

8.60 70.48 

.oo: 00 18.76 

TABLE 18: Adit G12 

Washability Data: 8 x 28 M. 

cum. F.S.I. 
wt.% CUm. 

22.22 9-F 

37.43 9 

52.92 9 

64.09 8% 

72.68 8 

78.60 8 

83.76 7% 

89.70 7 

91.40 6% 

100.00 4% 

cumu: 
Flc 

wt. % 

22.22 
37.43 
52.92 

64.09 
72.68 
78.60 

83.76 

89.70 

91.40 

.oo. 00 

la 
-I-- 

ts 

Ash % 

2.13 
3.54 
5.56 

7.48 
9.02 

10.22 

11.50 

13.29 

13.90 

18.76 

tive 
Sil 

wt. % 

100.00 
77.78 
62.57 

47.08 
35.91 
27.32 

21.40 

16.24 

10.30 

8.60 

- 
nk s 

Ash % 

18.76 
23.52 
27.87 

33.61 
38.90 
44.68 

50.14 

56.24 

66.47 

70.48 

Elementary Ash 

wt. % Ash % 

lI.11 2.13 
29.82 5.60 
45.17 10.43 

58.50 16.60 
68.30 20.53 
75.64 24.96 

81.18 30.91 

86.73 38.52 

90.55 46.16 

95.70 70.48 



- 20 - 

CURVE LEGEND -- 
FIG’J.RE : .6 I - FLOCTS 

CGMP.wY : DENNISON KLNES LTD. 

SA.jiPLil : 
Adit G12 

8 x 28 M. 
SIZS : 

WASHAEIILITY CURVES __ ___ __ -.-.-. .-...- ..- 

2 - SlNKS 
3 - SPEC,F,O GRAVITY 

a- ELEMENTARY ASH 

5 _ ,JE>AR GRiW,TY h%TERlAL 

G - EXPANDED FLOATS 

DdTi: : 
ApTi 22, 1972 
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CUirVC Li:GL~‘ID 
FIGJXC: ba 

CO)iiPXSY : DENISON MINES LTD. . 

S’v.PLE : Adit 612 

SIZE : 8 x 28 M. 

WASHABILITY CURVES ~.--------... -.- - 

I - FLOATS 

2 - sixns 

3 - SPCClFIC GRX.V:TY 

4 - ELCh;ENiARY ASH 

5 - NEAR GRAVITY M’TE%I~L 

6 - EX?A&DCD FLOATS 

EXPANDED ASti % 

. 

ASH O/o 

I I I I I 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 I.6 1.5 1.5 1.3 

SPE.ClFlC GRAVITY 

DATE : April 22, 1972 
CYCLOSE EKGitEiRlkG SALCS LTD. 

EDMONTON ALSERTA CA.S’Dd 
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TABLE 19: Adit G12 

28 x 100 M.: 14.11% of Sample 

Ash, Volatile Matter & Cumulative F.S.I. 

Specific G. 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 
1:40 - 1.45 

1.45 - 1.50 

1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 
1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 
1.50 - 1.55 

1.55 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

fl.80 

Total 

wt. % Ash % V.M. % 
CUm. 
wt. % 

CUllI. 
F.S.I. 

38.84 2.27 24.95 38.84 9+ 

12.06 5.12 22.87 50.90 9 

11.13 9.12 20.84 62.03 9 
9.13 14.83 18.78 71.16 9 

7.74 19.76 17.63 78.90 9 

5.01 24.31 17.31 83.91 81; 

3.02 .30.80 16.49 86.93 8% 

4.91 38.72 16.13 91.84 8% 

1.69 46.11 15.17 93.53 8 
6.47 70.18 12.64 100.00 6% 

100.00 14.76 21.07 

Fract 

38.84 

12.06 

11.13 

9.13 

7.74 
5.01 

3.02 

4.91 

1.69 

6.47 

LOO. 00 

- 

TABLE 20: Adit 612 

Washability Data: 28 x 100 M. 

Ash % 

2.27 

5.12 

9.12 

14.83 

19.76 

24.31 
30.80 

3b.72 

46.11 

70.18 

14.76 

- 

Fl 
wt. % 

38.84 

50.90 

62.03 

71.16 

78.90 

83.91 
86.93 

91.84 

93.53 

100.00 

Cumulative 

.oats I Sinks 

- 

Elan+ 

wt. % 

19.42 

44.87 

56.46 

66.59 

75.03 

81.40 
85.42 

89.38 

92.68 

96.76 

:y Ash 

Ash % 

2.27 

5.12 

9.12 

14.83 

19.76 

24.31 

30.80 

38.72 

46.11 

70.18 
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FIGURE: 7 
C”R”C LEGEND __-- 

I - FLOATS 

CO%Pd,vf : DENISON MINES LTD. 2 - SINis 
S’UPLE : Adit G12 3 - SPECIFIC GRAVITY 

S,ZE : 28 x 100 M. 
4 - ELEMENTARY ASH 

5 - NEAR GR&V,TY %LTERI”L 

WASH~l3ILITY CURVES _______. -__-. --.-.. - 
6 - EXPANDED FLOATS 

ASH % 

I I I I 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 I.6 1.5 1.4 1.3 

S?ECI$IC GRAVITY 

DATE : April 22, 1972 
CYCLOX ENGIf:EZil?,G SALCS LTD. 

EDMONTON ALSERTi CANADA 
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FIGJH~’ 7a 

CURVE LEGEND 

I - FLOATS 

COhiP:xY : DENISON MINES LTD. 2 - SINKS I 

S’\iPLE : Adit GL2 
3 - SPEC,F,O GRAVITY 

4 - ELC,,ENTARY ASH 

SIZE : 28 x 100 M. 5 - NEAR GRAWTY MATERIAL 

YJASHASILITY CURVES 

6 - EXPANGCD FLOATS 

___________ -_. _....~_A 

ASH % 
I , L’ 

t 2.1 2.0 1.9 I.6 1.7 1.6 1.5 1.4 1.3 
2.3 2.2 

S?ECIFIC GRAVITY - . 
. : ,. 

CYCLONE ~~:G,,:Lili(l;:G SALES LTD. 

DATE : April 22, 1972 



QUIi-?TETTE ADIT # G5 

DENISON MINES LTD. 

--- -- .-- -- $ -- - 



Size 

+2” 

2" x 1" 

1" x l/Z" 

l/Z" x l/4" 

l/4" x am. 

8m. x 28m. 

28m. x Loom. 

- 100 In. 

Total 100.00 15.13 21.95 0.75 62.17 

-3- 

TABLE I.. ADIT # G5 

. 
Classification by Rank 

Ash: 

Volatile Matter: 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur: 

Rank' 

TABLE 2. ADIT # G5 

Analysis of Size Fractions 

wt.% Ash % V.M.% R.M.% F.C.% 

6.06 15.45 22.41 0.53 61.61 

11.19 20.85 19.63 0.58 58.94 

13.27 19.28 20.29 0.60 59.83 

12.90 18.98 20.48 0.62 59.92 

lb.47 16.14 21.49 0.86 61.51 

23.20 10.89 73.37 0.84 64.90 

10.54 9.40 24.73 0.95 64.92 

6.37 10.68 23.43 0.91 64.98 

- - 

15.13% 

21.95% 

0.75% 

62.17% 

4 

12,500 

0.39% 

mvb 

S.% 

0.49 

0.40 

0.34 

0.33 

0.35 

0.40 

0.43 

0.55 

0.39 

F.S.1 

5 

1% 

1% 

2% 

4% 

7 

7% 

7 

4 



TABLE 3 - ADITdG5 

Ash % and Weight % Distribution vs. Size and Specific Gravity 

(Figures in brackets show the Ash Content of Individual Fractions) 

(2.97) (5.11) (8.05) (13.06) (18.71) (25.80) (34.21) (42.91) (62.82) (17.16) 

2" x 1" 0.53 1.75 1.46 2.16 1.60 1.25 1.14 0.26 1.04 11.19 
(3.15) (5.87) (9.01) (15.10) (17.67). (28.67) (35.08) (42.56) (64.11) (21.39) 

1" x l/2" 1.37 1.91 1.79 2.17 1.78 1.30 1.46 0.34 1.15 13.27 : 
(2.82) (5.27) (7.55) (12.71) (18.13) (27.35) (34.16) (43.86) (65.37) (19.78) 1 

' l/2" x l/4" 2.04 1.94 1.86 1.77 1.45 1.04 1.34 0.33 1.13 12.90 
(2.94) (4.99) (7.30) (12.24) (18.09) (26.19) (34.41) (42.32) (65.63) (18.52) 

114" x 8 m. 4.54 3.44 2.15 1.52 1.04 1.19 1.05 0.36 1.18 16.47 
(2.78) (5.31) (8.60) (14.32) (18.94) (27.52) (36.52) (44.63) (64.05) (15.42) 

8 m. x 28 m. 9;oo 5:67 2.76 1.33 0.74 1.21 0.89 0.38 1.22 23.20 
(2.42) (4.76) (9.06) (14.15) (18.63) (25.53) (34.71) (41.63) (59.94) (ll.oa) 

28m x 100 m. 4.70 2.51 1.31 0.47 '0.40. 0.36 0.27 0.13 0.39 10.54 
(2.47) (4.35) (8.54) (13.98) (18.56) (25.74) (34.15) (41.81) (64.33) (9.18) 

Total 23.08 18.16 12.32 10.36 7.73 6.81 6.66 2.01 6.50 93.63 
(2.61) (5.01) (8.35) (13.64) (18.26) (26.93) (34.82) (42.92) (63.74) (15.51) 

- 100 Mesh This fraction forms 6.37% of the total sample.and has an ash content of 10.68%, thus giving 
a total sample ash value of 15.20%. 



TABLE 4. ADIT#'G5 

Volatile Matter % and Weight % Distribution.vs. Size and Specific Gravity 

(Figures in brackets show the V.M. Content of Individual Fractions) 

Total 

d-2” 0.90 0.94 0.99 0.94 0.72 0.46 0.51 0.21 0.39 6.06 
(26.45) (23.98) (21.24) (19.89) (18.88) (17.48) (15.42) (14.68) (10.94) (20.28 

2" x 1" 0.53 1.75 1.46 2.16 1.60 1.25 1.14 0.26 1.04 11.19 
(26.83) (24.70) (21.24) (19.97) (18.59) (17.69) (15.98) (15.09) (11.05) (19.40 

1" x l/2" 1.37 1.91 1.79 2.17 1.78 1.30 1.46 0.34 1.15 13.27 
(27.00) (24.45) (20.99) (19.97) (18.70) (17.72) (16.12) (15.59) (10.85) (19.77 

l/Z" x 114" 2.04 1.94 1.86 1.77 1.45 1.04 1.34 0.33 1.13 12.90 
(26.79) (24.22) (21.58) (19.85) (18.70) (16.96) (15.61) (14.98) (10.95) (20.15 

l/4" x 8 m. 

8m x 28m. 9.00 5.67 2.76 1.33 0.74 1.21 0.89 
(26.46) (23.85) (21.31) (19.93) (18.72) (16.95) (15.81) 

28m x 100m. 4.70 2.51 1.31 0.47 0.40 0.36 0.27 
(26.08) (23.64) (21.29) (20.05) (19.19) (17.15) (15.96) 

Total 23.08 18.16, 12.32 10.36 7.73 6.81 6.66 
(26.66) (23.95) (21.14) (19.90) (18.68) (17.29) (15.86) 

I 

- 100 Mesh This fraction forms 6.37% of the total sample and has a volatile matter content of 23.43% 
Thus giving a total sample volatile matter value of 21.39%. 



T A B L E 5. ADIT ikG5 

Cumulative F.S.I. and Cumulative Weight % vs. Size and Specific Gravity 

(Figures in brackets show the Cumulative F.S.I. of Cumulative Fractions) 

28m. x 100m. 

*- 100 mesh Weight % of this fraction is 6.36 and has a F.S.I. of 7. 

13.27 

w 

16.47 
(4%) 

23.20 
(7) 

93.63 



Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

TABLE 6. ADIT # G5 

Washability Data 

+100 m. 93.63% of total sample 
"(Reconstituted from Size Fractions) 

Fractional Cumulative Elementary Ash 

Wt.% Ash % wt.% 

24.65 2.61 24.65 

19.40 5.01 44.05 

13.16 8.35 57.21 

11.06 13.64 68.27 

8:26 18.26 76.53 

7.27 26.93 83.80 

7.11 34.82 90.91 

2.15 42.92 93.06 

6.94 63.74 100.01 

100.00 15.51 

- 
Floats -i- Sinks 

Ash % wt.% Ash % .wt. % Ash % 

2.61 100.00 15.51 12.32 2.61 

3.67 75.35 19.73 34.35 5.01 

4.74 55.95 24.84 50.63 8.35 

6.18 42.79 29.90 62.74 13.64 

7.49 31.73 35.58 72.40 18.26 

9.18 23.47 41.67 80.17 26.93 

11.18 16.20 48.28 87.35 34.82 

11.91 9.09 58.82 91.99 42.92 

15.51 6.94 63.74 96.53 63.74 

- 
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FIGURE : 1 cuwc EGENC 
J .I - 

c*MPxx!y : Denison >lines Ltd. 

SA!*iPLE : Adit #.'G 5 

I - FLOATS 

2 - SINKS 

3 - SXCIFIG GA-V TY . . 

SIZE : ilO Mesh (Reconstituted from' 4.- ELEG:ExT^RY ASil 
Size Fractions) 5 - NEAR GRkVITY CCTERIAL 

W.LSH.kSlLITY CURVES -__ 
6 - EXPANDtO FLOATS 

!  .-_- I..--,-.-... i \ . . -  !.--a - . . . -  I.“..2 --.- a.--.-- !L.-.,: .  .  L...--L.--L ! . . -  

i-.._. .~i*. ._. 1.. . \. ;.:.. _.. 1. ____: ___.. C--L--.! . . . . ?,..~..i...-x...- : _._... I . . . . . . 

t 1 , 

2.3 2.2 2.1. 2.0 1.9 I.8 1.7 1.6 SPZCIFL? I.5 I.3 1.3 GRAVITY 

GATE : February 18, 1972. 
CYCLC:ZE Efi:t:T:L~:Filf;G S’;ES LT’D. 

ECMO:XiGN i-SC.?TA C4X’;Cd 



FIGaRE: la CLlRVE LEGEF!3 

I - FL0kT.S 
‘> 

‘2 - SINI(S 

: 

COS:P:W : Denison >fines itd. 

S\!.iPLE : Adit #'G5 3 - SPCCIFJC GRi.V,TY 

s-5 : +lOO Niesh (Reconstituted from ,. 4.- Etc~,:~NTARY A!% 
Size Fractions) 5 - NXR GRNVITY K:.‘TERI’L 

WASHASiLITY CURVES -_-_ -_-_-..- ..-. .- 
6 - EXPANDED iLO’TS 

70 

. . 

60 

90 

ASH % 

I !  .L- I 

2.3 ?.2 2.1 2.0 1.9 I.6 1.7 I.6 1.5 1.4 1.3 
WCCIFIC GRAVITY 

~ 

D;TE : Februa;y 18, '1972.. 
- 



TABL,E 7. ADIT#G5 

Cumulative Volatile Matter for + 100 Mesh: 

93.63% of the Total Sample 
(Reconstituted from Size Fractions) 

Specific Fractional Cumulative 
Gravity Floats Sinks 

wt.% V.M.% wt.% V.M.% Wt.% V.M.% 

- 1.30 24.65 26.66 24.65 26.66 100.00 21.25 

1.30 - 1.35 19.40 23.95 44.05 '25.47 15.35 19.48 

1.35 - 1.40 13.16 21.14 57.21 24.47 55.95 17.93 

1.40 - 1.45 11.06 19.90 68.27 23.13 42.79 16.94 

1.45 - 1.50 8.26 18.68 76.53 23.19 31.73 15.91 

1.50 - 1.60 7.27 17.29 83.80 22.67 23.47 14.94 

1.60 - 1.70 7.11 15.86 90.91 22.14 16.20 13.88 

1.70 - 1.80 2.15 15.12 93.06 21.98 9.09 12.33 

+ 1.80 6.94 11.47 100.00 21.25 6.94 11.47 

Total 100.00 21.25 
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TABLE 8. ADIT J/G5 

7% Ash of.Clean Coal 

Yield 

Floats Gravity 

Xear Gravity Material 

Ash: 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

73.00% 

1.49 

27.00% 

7.00% 

23.51% 

0.77% 

68.72% 

7 / 



- 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

TOTAL 

- 11 - 

TABLE 9. ADIT # 65 

+2” : 6.06% of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Weight % Ash % V.M.% 
CUllI. 
Weight % 

14.92 2.97 26.45 14.92 9 

15.51 5.11 23.98 30.43 7% 

16.31 8.05 21.24 46.74 6% 

15.51 13.06 19.89 62.25 6% 

11.87 18.71 18.88 74.12 6% 

7.63 25.80 17.48 81.75 6 

8.30 34.21 15.42 90.05 5+ 

3.47 42.91 14.68 93.52 5% 

6.48 62.82 10.94 100.00 5 

100.00 17.16 20.28 
-I- 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Frac til - ana1 Cumulative 

wt.% Ash % 

Float 

Wk.% Ash % 

14.92 2.97 14.92 2.97 

15.51 5.11 30.43 4.06 

16.31 8.05 46.74 5.45 

15.51 13.06 62.25 7.35 

11.87 18.71 74.12 9.17 

7.63 25.80 81.75 10.72 

8.30 34.21 90.05 12.89 

3.47 42.91 93.52 13.99 

6.48 62.82 100.00 17.16 

100.00 17.16 

+ 

TABLE 10. ADIT # 65 

fJashabili& Data: f2" 

Si 

wt.% 

100.00 

85.08 

69.57 

53.26 

37.75 

25.88 

18.25 

9.95 

6.48 

- 
nk: 

1 - 

5 

Ash % 

17.16 

19.65 

22.89 

27.44 

33.35 

40.06 

46.02' 

55.88 

62.82 

7.46 

22.68 

38.58 

54.50 

68.18 

77.94 

85.90 

91.78 

96.76 

Ash % 

2.97 

5.11 

8.05 

13.~06 

18.71 

25.80 

34.21 

42.91 

62.82 



FIGiJRE: 2 : 
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CURVE LEG’NG 

EO 

100 

' 
I - FLOATS 

COxF;xY : Denison Mines Ltd. .- 2 - SINis 
%UFLE : Adit %G5 3 - SPECIFIC GRAV:TY 

SrZs : +22" 4 - ELC:,:EfiTARY ASH 

5 - N;7’R GR;V,TY ~:‘TERI”L 

WASHLSILITY CURVES. 
6- EXPANDED FLOATS . 

0 10 20 30 30 SO 60 70 80 90 100 

ASH % , 
.- 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.G 1.5 I.4 1.3 

S?ECIFIC GRAVITY _ 

OAT: - : February 17, 1972. 
CYCLONE ENG!lZE~RlFiG SZLCS LTD. 

EDMONTOX ALERTA CI,SiX 



EXP”h?DEC ASi! % 

0 10 20 3c 40 50 70 80 90 100 

ASH 9; 

I .- I 
2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 1.5 1.4 1.3 

SPCClFlC GRAVITY 

CYCLC?:: ZP:GIt:LhI!.G SZ-ZS LTD. 
DATE : February 17, 1972. 

EChIONTOX ALsz.3;A C”St.2.: 
,. 
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TABLE 11. ADIT # G5 

2"X 1" : 11.19% of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

" 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

CUm. CUllI. 
Weight % Ash % V.M.% Weight % F.S.I. 

4.73 3.15 26.83 4.73 9 

15,62 2.5.82 24.20 20.35 7% 

13.04 9.01 21.24 33.39 5 

19.33 15.10 19.97 52.72 4 

14.33 

11.17 

10.18 

2.36 

9.24 

17.67 

28.67 

35.08 

42.56 

64.11 

18.59 

17.69 

'15.98 

15.09 

11.05 

67.05 

78.22 

88.40 

90.76 

100.00 

.TABLE 12. A;IT # G5 . 

Washability Data: 2" x 1" 

- ll3.0 4.73 3.15 4.73 

1.30 - 1.35 15.62 5.87 20.35 

135 * 1.40 13.04 9.01 33.39 

1.40 - 1.45 19.33 15.10 52.72 

1.45 - 1.50 14.33 17.67 67.05 

1.50 - 1.60 11.17 28.67 78.22 

1.60 - 1.70 10.18 35.08 88.40 

1.70 - 1.80 2.36 42.56 90.76 

+ 1.80 9.24 64.11 100.00 

Total 100.00 21.39 

Flo 
Wt.% 

Cumulal 
.ts 

Ash % 

3.15 

5.24 

6.71 

9.79 

11.47 

13.93 

16.36 

17.04 

21.39 

ive 
Sinks 

: 12.54 

26.87 

43.05 

59.88 

72.64 

83.31 

89.58 

95.38 

:ary Ash 

Ash % 

3.15 

5.87 

9.01 

15.10 

17.67 

28.67 

35.08 

42.56 

64.11 
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FIGURE : 
CURVE LEGEND 

i 

,~O:~PANY: Denison Mines Ltd. 
I - FLOATS 

2 - SINKS 

SAMPLE : Adit # G5 3 - SPECIFIU GR.?V,TY 

SIZE : 2” x 1” ,4 - ELEEEN7ARY ASH 

5 - NLil GRiVlTY h:‘TERlAL 

\‘iCSHA3lLlTY CURVES . 
6 - EXPARDEO FLOATS 

- 

EXPANDED ASH % 

90 

100 

i 

.- 

0 IO '20 , 30 40 ,. 50 60 7Io 8C so IO0 

*SH % .’ 

c I 1 

!.3 2.2 2.1 2.0 1.9 I.8 1.7 1.G 1.5 I.4 1.3 

SPECIFIC GKAVITY 
._~ 

. . 

DATE :February 17, 1972. 

., 
, 



- 14a - 
FIGJs‘i: : 3A 

CUHVC ,CGCiIC --__-- 

0 

IO 

20 

70 

60 

SO 

CObiF2.W : Denison Mines Ltd. 

S’UFLi‘ Adit #..G5 
SIYE : 2” s 1”. 

WASHLBILITY CURVES 
__._ _~_ ..__ __ _ -- 

I - FLOATS 

2 - SlNltS 
: - SPCCI'IC Gh.2,:T-f 
4 - C;C,As4TARY Asii 

5 - NXR Gi(i.VITY ?xTE~lX 

6 - EXFAkDllD FLOATS 

EXP’syCED ASH ‘% . 

0 2 4 6 a 

0 10 20 40 5 0 60. 70 ac 50 iO0 

ASH % 

I - I J 

2.3 2.2 2.1 2.0 I.9 1.a 1.7 I.6 I.5 1.4 1.3 

S?CCIFIC GRAVITY 
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TABLE 13. ADIT it G5 

\ 1" x l/2": 13.27% of Sample 

Bsh, Volatile Matter and Cumulative F.S.I. 

Specific 
' Gravity 

. 1.30 10.36 2.82 

1.30 - 1.35 14.40 5.27 

1.35 - 1.40 13.48 7.55 

1.40 - 1.45 16.32 12.71 

1.45 - 1.50 13.46 18.13 

1.50 - 1.60 9.77 27.35 

1.60 - 1.70 11.03 34.16 

1.70 - 1.80 2.55 43.86 

+ 1.80 8.63 65.37 

Total 

Weight % 

100.00 
- 

Ash % 

19.78 

Cum. CUm. 
V.M.% Weight % F.S.I. 

27.00 10.36 9 

24.45 24.76 8 

20.99 38.24 5% 
19.97 54.56 4% 

18.70 68.02 3% 

17.72 77.79 3% 
16.12 88.82 3 

15.59 91.37 2% 

10.85 100.00 15 

19.77 

TABLE 14. ADIT # G5 

Washability Data: 1," x l/2" 

Specific Fractional Cumulative ELementary Ash 
Gravity Floats Sinks 

Wt.% Ash % wt.% Ash % Wt.% Ash % wt.% Ash % 

- 1.30 10.36 2.82 10.36 2.82 100.00 19.78 5.18 2.82 

1.30 - 1.35 14.40 5.27 24.76 4.24 89.64 21.74 17.56 5.27 

1.35 - 1.40 13.48 7.55 38.24 5.41 75.24 24.90 31.50 7.55 

1.40 " 1.45 16.32 12.71 54.56 7.59 61.76 28.68 46.40 12.71 

1.45 - 1.50 13.46 18.13 68.02 9.68 45.44 34.43 61.29 18.13 

1.50 - 1.60 9.77 27.35 77.79 11.90 31.98 41.28 72.90 27.35 

1.60 - 1.70 11.03 34.16 88.82 14.66 22.21 47.40 83.31 34.16 

1.70 - 1.80 2.55 43.86 91.37 15.48 11.18 60.46 90.10 43.86 

+ 1.80 8.63 65.37 100.00 19.78 8.63 65.37 95.68 65.37 

Total 100.00 19.78 
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FIGJ.SE: 4 

COA’IP’NY : Denison Mines Ltd. 

SALWLE : Adit 3.65 

Sl7E : .l" x l/Z" 

wASi+CBILITY CURVES 

CURVE LEGEND 

I - FLOATS 

2 - SlNKS 
3 - SPCC,F!C GXWTY 

$ - E:E!.:ENTA.SY ASH 
‘5- !<EAR GRI.“ITY h:;‘T,?IT’L 

1 6 - EXPANDCD FLOATS 

EXPAX’DED ASH 9’0 

ASH % 



FIGtiRE : 4A 

.coA~PasY : Denison Nines Ltd. 

- 16.9 - 

i 
CURVE LCGEND 

--- 

I - FLOATS 

2 - SINKS 

100 

%!“l?LE : Adit #aG5 

SIZE : 1” x L/2” 

3 - SPECIFIC7 GRC.\‘tTY 

4 - ELC:.:ENTARY AS” 

5 - NEAR GR&VlTY MAiERIAL 

W&SHABiLITY CURVE’S 
6 - EXPAKDCD FLOATS 

0 10 ‘20 , 30 40 ‘, 50 60 70 a0 50 100 

ASH % . 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 1.5 I.4 I.3 

SPECIFIC GRAVLTY 

.- ‘. 1 

CYCLONE E>;GIt:E.tii:hG SZLES LTD. 

DATE :February 17,. 1972. EDMONTOS ALSERTA CANE’CZ. 
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TABLE 15. ADIT # G5 

l/Z" x l/4": 12.90% of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

- 1.30 

1.30 - 1.35 

1.35 " 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

f 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 " 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 " 1.70 

1.70 - 1.80 

+ 1.80 

Total 

15.83 2.94 26.79 15.83 9 

15.06 4.99 24.22 30.89 8% 

14.38 7.30 21.58 45.27 7% 

13.71 12.24 19.85 58.98 5 

11.24 18.09 18.70 70.22 3-s; 
8.06 26.19 16.96 78.28 3% 

10.35 34.41 15.61 88.63 3 

2.55 42.32 14.98 91.18 3 

8.82 65.63 10.95 100.00 2% 

100.00 

--a? 

a.% 

15.83 

15.06 

14.38 

13.71 

11.24 

8.06 

10.35 

2.55 

8.82 

100.00 

- 
&t 

- 

T- 

Ash % V.M.% 0 

18.52 20.15 

- 

-l-- 

TABLE 16. ADIT#G5 

Washability Data: l/2" x l/4" 

:ional 

Ash % 

2.94 

4.99 

7.30 

12.24, 

18.09 

26.19 

34.41 

42.32 

65.63 

18.52 

Cumulat 
Floats 

CUm. CUm. 
Weight % F.S.I. 

re ’ 
-- 

wt.% 

Elemen 
nks 

Ash % wt.% 

100.00 18.52 7.92 

84.17 21.45 23.36 

69.11 25.03 38.08 

54.73 29.69 52.12 

41.02 35.53 64.60 

29.78 42.11 74.25 

21.72 48.02 83.45 

11.37 60.40 89.91 

8.82 65.63 95.59 



F!GJkE : 5 - 18 - 

I - FLOATS 
COZFdXY: Denison Mines Ltd. 

S;‘.iPLE : Adit # G5 

S!ZE : l/2" x l/4" 

* - SINKS 
3 - SPECIFIC G.%A\,‘:TY 

4 - ELE6,~NT'RY ASn 
5 - Ns&! Gfx"lTY !L*;EHIAL 

WASHASiL1TY CURVES _--.--_ - . . .-. .- 
6 - EXPAUKD FLOATS . 

60 

0 10 ?O. 30 40 50 60 70 BC SO 100 
ASH % 

. . 

L I I t 

2.3. 2.2 2.1 2.0 I.9 1.a 1.7 j.6 1.5 I.4 1.3 
SPCCIFIC GR;VITY 



FlGLlnC : SA 

co:.P2:.? : Denison Hines Ltd. 

- ma - 
CUWC ZGTZIP --- 

I - FLO-TS 

2 - SlNltS 

IO 

2c 

30 

C-.! __._ i.___i _.__ j1___. ;.1.-_1..:.i...:1____ 1.;. .___ !;--.;.._:..(:..1,!...; _I__ 

L_- ._,__ i .,.._ I !  ._.. I _... i .._.. i_-_! t......: I..--. I...-.. L---J .---- I.. 

2.3 2.2 2.1 2.0 1.9 1.a 1.7 
STCCIFIC GRAVITY 

1.6 1.5 1.4 I.3 
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TABLE 17. ADIT # G5 

l/4" x 8 m.: 16.4X of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.4; - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 " 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Weight % Ash % V.M.% 
Cum. 
Weight % 

CUUI. 
F.S.I. 

27.57 2.78 27.53 27.57 9+ 

20.87 5.31 23.52 48.44 9 

13.05 8.60 20.47 61.49 8%. 

9.19 14.32 19.72 70.6'8 8 

6.33 18.94 18.36 77.01 7% 

7.21 27.52 17.03 84.22 6 

6.37 36.52 15.94 90.59 5% 

2.20 44.63 15.15 92.79 5% 

7.21 64.05 11.30 100.00 4% 

100.00 15.42 21.54 

TABLE l&.ADIT#G5 

Washability Data: 114" x 8 m. 

Fr :tional 

wt.% Ash % 
Fl< 

wt.% 

CUlIlUl.3 
ts 
Ash % 

27.57 2.78 27.57 2.78 100.0~ 

20.87 5.31 48.44 3.87 72.43 

13.05 8.60 61.49 4.87 51.56 

9.19 14.32 70.68 6.10 38.51 

6.33 18.94 77.01 7.16 29.32 

7.21 27.52 84.22 8.90 19.26 

6.37 36.52 90.59 10.84 15.78 

2.20 44.63 - 92.79 11.64 9.41 

7.21 64.05 100.00 15.42 7.21 

100.00 15.42 

ks 
Ash % Wt.% Ash % 

15.42 13.78 2.78 

20.23 38.01 5.31 

26.27 54.96 8.60 

32.26 66.08 14.32 

37.89 73.85 18.94 

46.47 82.48 29.44 

50.23 87.40 36.52 

59.51 91.69 44.63 

64.05 96.39 64.05 

Elemen ry Ash 



” 

ASH % 
I L--‘--J 

L 1.7 1.6 1.5 1.4 1.3 

2.2 2.1 2.0 1.9 I.8 
2.3 

SPECIFIC GRiVlTY 



‘A’LSilABILiTY CURVES --- . - . __-__.-_. - _ ._.- 

,ni--..! _... / ___._ (..__ .i....~ .._. l-i.,, .._._.,_ __ILi . . . . /*i..,... 

in.-- / __ .. . !._ _. :.!.,\ .. j ...... i___ ... 
!- ....... 

100 
0 IO 20 5c 40 50 60 70 100 

I 

2.3 -2.2 2.1 2.0 1.9 I.6 1.7 I.6 1.5 I.5 1.3 

SXCIFIC GRAVITY 

D;TE : February 17, 1972 
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T A B L E 19. ADIT Si‘G5 

8m. x 28m.: 23.20% of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

:tj Frac 

Wt.% Ash % 

- 1.30 38.81 2.42 

1.30 - 1.35 24.43 4.76 

1.35- 1.40 11.91 9.06 

1.40 - 1.45 5.72 14.15 

1.45 - 1.50 3.21 18.63 

1.50 - 1.60 5.21 25.53 

1.60 - 1.70 3.82 34.71 

1.70 - 1.80 1.62 41.63 

+ 1.80 5.27 59.94 

Total 100.00 11.08 

Weight % Ash % V.M.% 
Cum. 
Weight % 

38.81 2.42 26.46 38.81 

24.43 4.76 23.85 b3.24 

11.91 9.06 21.31 75.15 

5.72 14.15 19.93 80.87 

3.21 18.63 18.72 84.08 

5.21 25.53 lb.95 89.29 

3.82 34.71 15.81 93.11 

1.62 41.63 15.05 94.73 

5.27 59.94 12.69 100.00 

100.00 11.08 22.77 

T A B L E 20. ADIT #..G5 

Wa$hability Data: 8m. x 28m. 

Cumulati 

Floats 
Wt.% 1 Ash % 

: 

Cum. 

F.S.I. 

9+ 

9 

8% 

8% 

8 

8 

7% 

7% 

7 

S .ks 
wt.% Ash % wt.% Ash % 

100.00 11.08 19.40 2.42 

61.19 16.57 51.03 4.76 

36.76 24.42 69.19 9.06 

24.85 31.78 78.01 14.15 

19.13 37.05 82.48 18.63 

15.92 40.76 86.68 25.53 

10.71 48.17 91.20 34.71 

6.89 55.63 93.92 41.63 

5.27 59.94 97.37 59.94 



F!GJ,ir? : 7 

co:.ii‘; VY : Denison Mines Ltd., 

s~!.;Px : Adit # 65 

SIZE : 8 m. x 28 m. 

YIASHiZBiLiTY CURVES ______ ---__.-.._ .~._. - 

*SH 4’0 
.- I -.-.L-.-‘A 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 1.5 1.4 1.3 

SPCCIilC GiiiVITY 



1: _ f j i ;.: i : : : ; i ; 1’; _ j , . ___ j _ __ ..i....i...-,.......-..~-- 

I _--l-d------J 
2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 I.5 1.4 I.3 

SPCC,F,C GRiVlTY 

. . 

DlTf : February 18, 1972. 
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TABLE 21. ADIT # 65 

78m x 100m.L 10.54% of Sample 

Ash, Volatile Matter and Cumulative F.S. 

Specific 
Gravity 

- 1.30 44.57 2.47 26.08 44.57 9+ 

1.30 - 1.35 23.84 4.35 23.64 68.41 9 

1.35 - 1.40 12.42 8.54 21.29 80.83 8% 

1.40 - 1.45 4.42 13.98 20.05 85.25 8% 

1.45 - 1.50 3.79 18.56 19.19 89.04 8% 

1.50 - 1.60 3.46 25.74 17.15 92.50 8% 

1.60 - 1.70 2.58 34.15 15.96 95.08 8% 

1.70 - 1.80 1.25 41.81 15.08 96.33 a- 

+ 1.80 3.67 64.33 13.12 100.00 7% 

Total 100.00 9.18 23.19 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.7q - 1.80 

+ 1.80 

Total 

Frac1 
- 
tit mal , 

F&la: 

Wt.% 

mulati 

wt.% 'Ash % Ash % 

44.57 2.47 44.57 2.47 

23.84 4.35 68.41 3.13 

12.42 8.54 80.83 3.96 

4.42 13.98 85.25 4.48 

3.79 18.56 89.04 5.08 

3.46 25.74 92.50 5.85 

2.58 34.15 95.08 6.62 

1.25 41.81 96.33 7.07 

3.67 64.33 100.00 9.18 

100.00 9.18 

Weight % 

- 

Ash % 

- 

V.M.% 

T A B L E 22. ADIT #.G 5 

Washability Data: 28m x 100m. 

. 

CUll. CUTI. 
Weight % F.S.I. 

.ve 

I 

S inks 

wt. % j-G-c 

100.00 

55.43 

31.59 

19.17 

14.75 

10.96 

7.50 

4.92 

3.67 

9.18 

14.57 

22.28 

Element ary Ash 

.Ash % 

2.47 

4.35 

8.54 

13.98 

18.56 

25.74 

34.15 

41.81 

64.33 
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I - FLOATS 

2- SlNltS 

3 - SPCCIFIC G.%:.V.TY 

4 ,- ELC:.:CRTASY ASH 

5 - IGEAR Gw.V,TY !XTC-kl’L 

b’KSkiABIL;TY CL’RVES __--_~-.-..-_ . -.. _ _ ._- 
6 - EXPANDCD FLK.iS 
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F!CJRi!: Sa 

cuitvc GG’_:IC 
__----.- 

I - FLOLTS 

CS>,PAXY : Denison ?lines Ltd. 

S\‘c,PLE : Adit .$ .G 5 

SIZE : 2sin. x loom. -. 

cj - EXiQxDCD i’Ll);TS 

\(v’ASHiZ.SiilTY CURVES 
_._ __ .__ __ ____ .- . -. -- 

EXP’NCEC csc-i 9’” 

.- 
ASH ‘D;o 

I L-’ 

2.3 2.2 2.1 2.0 1.9 1.8 
1.7 1.6 1.5 1.4 1.3 

s?cc,i,C GitiVlTY 
i 
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T A B L E 23 - ADIT # G 5 

FROTH FLOTATION TEST 

28 Mesh x 100 Mesh: 10.54% of the Total Sample 

Soiids, by weight in Slurry 8.0% 

Time of Flotation 1.5 minutes 

Flotation Recovery 57.03%' 

Reagents MIBC and Kerosene 

Ash, % 

Analvses of the Products 

Concentrate Tailings 

5.84% 13.93% 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulpkr, % 

24.47%. 22.57% 

0.95% 0.91% 

68.74% 62.59% 

8 4% 

0.37% 0.59% 
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T A B L E 24. ADIT # 65 

FROTH FLOTATION TEST 

- 100 Mesh: 6.37% of Total Sample 

Solids, by weight in Slurry 

Time of Flotation 

Flotation Recovery 

Reagents 

8.0% 

1.5 minutes 

77.61% 

MIBC & Kerosene 

Analyses of the Products 

Ash, % 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulphur, % 

concentrate Tailings 

7.24% 19.15% 

24.02% 21.40% 

0.89% 0.84% 

67.85% 58.61% 

8 2% 

0.47% 0.57% 

- 
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REPORT ON 

WASHABILITY CHARACTERISTICS AND CLEANING 

OF COKING COAL 

FOR 

DENISON MINES LTD. 

ADIT #G-5 

SUMMARY: 

The data presented in this report refer to washability 

characteristics and the washing of a S-ton sample from Adit #G-5. 

The sample was washed in the two-stage water cyclone 

system followed by after cleaning of fines by froth flotation cells. 

Both the middlings and the refuse from the water cyclones were cleaned 

in heavy medium cyclone circuit. A yield of 66% was obtained. The 

bulk of the clean coal (50%) was produced in the water cyclone. The 

remaining 16% was obtained by washing the middlings from the water cyclone 

system in the heavy medium circuit. Fines were cleanep by flotation. 

The analysis of the clean coal is as follows: 

Surface Moisture, % 

Residual Moisture, % 

Ash, % 

Volatile Matter, % 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur, % 

Air Dried Basis As Shipued Basis 

6.00 

0.65 0.61 

7.28 6.84 

24.02 22.58 

68.05 63.97 

6 6 

14,110 13,263 

0.33 0.31 

-- 
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INTRODUCTION: 

Approximately a 5-ton sample of the coal was used 

for washability studies and production of clean coal. 

The coal was air dried, crushed to - 3/b" and 

homogenized. A representative sample of about 500 lb. was taken 

for washability and flotation tests and the remaining portion was 

used for preliminary testing and production of the clean coal. 

The washing circuit employed is shown in Figure 1, 

Section 2, of this report. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

Per: 
R.S. 'S&gal, P. 
Laboratory Manager 



SECTION 1 

WASHABILITY DATA & FLOTATION TESTS 

ADIT i&5 
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TABLE 1 - ADIT 8G-5 

Head Sample Analysis 

Ash 16.26% 

Volatile Matter 21.05% 

Residual Moisfure 0.63% 

Fixed Carbon 62.06% 

F.S.I. 4 

B.T.U./lb. 12,500 

Sulphur 0.37% 

TABLE 2- ADIT#G-5 

Size Analysis 

Weight % 

3/4" x 28 Mesh 

-28 Mesh 

Total 

a 

81.29 

18.71 

100.00 
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c 

TABLE 3- ADXTBG-5 

Incremental Float-Sink Analysis of 3/4" x 28 Mesh 

sp. Gr. wt.% Ash % V.M.% R.N.% F.C.% 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Sp. Gr. 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

- 1.80 

Total 

25.06 2.60 26.55 0.67 70.18 

18.32 5.50 23.62 0.66 70.22 

12.99 8.10 20.75 0.67 70.48 

11.21 13.93 19.96 0.65 65.46 

9.24 18.66 18.48 0.65 62.21 

7.75 26.98 17.78 0.65 54.59 

7.08 34.92 15.92 0.63 48.53 

1.81 44.64 15.28 0.60 39.48 

6.54 64.34 11.70 0.61 '23.26 

100.00 15.58 21.17 0.65 62.60 
- 

+ 

TABLE 4 - ADIT #G-5 

Cumulative Float-Sink Analysis of 314" x 28 M. 

Wt.% Ash % 

25.06 2.60 

43.38 3.82 

56.37 4.81 

67.58 6.32 

76.82 7.81 

84.57 9.56 

91.65 11.52 

93.46 12.16 

100.00 15.58 

- - 

~ 

V.M.% R.M.% 'F.C.% F.S.I." 

26.55 0.67 70.18 9+ 

25.31 0.67 70.20 8%' 

24.26 0.67 70.26 7% 

23.55 0.66 69.47 5 

22.94 0.66 68.59 45 
22.47 0.66 67.31 4 

21.96 0.66 65.86 4 

21.83 0.66 65.35 3% 

21.17 0.65 62.60 3 

"F.S.1. by actual determination. 



TABLE 5-ADIT#G-5 

Washability Data for 314" x 28 Mesh 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

wt.% Ash % Wt.% Ash % *Wt.% Ash % .wt.% Ash % 

- 1.30 25.06 2.60 25.06 :2.60 100.00 15.58 12.53 2.60 

1.30 - 1.35 18.32 5.50 43.38 3.82 74.94 19.92 34.22 5.50 

1.35 - 1.40 12.99 8.10 56.37 4.81 56.62 24.58 49.87 8.10 

1.40 - 1.45 11.21 13.93 67.58 6.32 43.63 29.49 61.97 13.93 

1.45 - 1.50 9.24 18.66 76.82 7.81 32.42 34.87 72.20 18.66 

1.50 - 1.60 7.75 26.98 84.57 9.56 23.18 41.32 80.69 26.98 

1.60 - 1.70 7.08 34.92 91.65 11-52 15.43 48.53 88.11 34.92 

1.70 - 1.80 1.81 44.64 93.46 12.16 8.35 60.07 92.61 44.64 

f 1.80 6.54 64.34 100.00 15.58 6.54 64.34 96.73 64.34 

Total 100.00 15.58 



FIGURE : 

-a- 
CURVE LEGEND 

I - FLOATS 

COMPANY : Denison MinesLimited 
2 - SINKS 

SA1VIPLE : Adit #G-S 3 - SPEClFlO GRAVITY 

SIZE : 374" x 28 Mesh - 500 lb. Split 4 - ELEMENTARY ASH 

5 - NEAR GRAWTY MATERIAL 

WASHABILITY CURVES -.- __--- 
6- EXPANDED FLOATS 

EXPANDED ASH % 
A IO 12 14 16 20 

@O 

. ; .-. .__-- -.. ..I.. 

90 

100 
0 IO 20 30 40 50 60 70 60 90 100 . 

ASH % 1 

2.3 2.2 2.1 2.a 

SPECIFIC GRAVITY 

1.9 I.6 1.7 I.6 I.5 1.4 1.3 

DATE : March 29, 1972. 
CYCLG!li EGGllltiRllJG SALES LTD. 

ECMONTO’J ALBERT,; C&NA3A 
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TABLE 6 - ADIT #G-5 

Froth Flotation Test of 28m. x 0 

Solids, by weight in Slurry 8% 

Flotation Time 1.5 minutes 

Reagents MIBC 6: Kerosene 

Yield 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.1, 

Sulphur 

Concentrate 

88.78% 

7.27% 

23.98% 

1.13% 

67.62% 

7 

0.57% 

Tailings 

11.22% 

25.10% 

18.82% 

1.37% 

54.71% 

2 

0.46% 
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SECTION 2 

Washing Tests and Analysis of Products 

ADIT +/G-5 
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TABL'E 1 - ADIT #G-G-5 

Distribution of Products 

Product 

Clean Coal 

H M Reject 

Flotation Refuse 

Total 

Qt.% Ash % 

66.00 7.30 

20.00 40.00 

12.00 28.00 

2.00, 24.00 

100.00 16.70 



FIG. 1 WASHIING CIRCtllT FOR. ADIT *G-5 
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TABLE 2 - ADI"#G-5 

Proximate Analysis of Clean Coai 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

TABLE 3 -ADIT#G-5 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

oxygen 

Sulphur 

, 

7.28% 

24.02% 

0.65% 

68.05% 

6 

14,110 

O.e.3% 

7.28% 

81.10% 

4.58% 

0.90% 

5.88% 

0.33% 
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TABLE 4 - ADIT #G-5 

Characteristics of the Ash 

Mineral Analysis of Ash 

SiO2 

A1203 

Fe203 

TiO2 

'2O5 

cao 

%O 

Na20 

K20 

SO3 

Ash Fusibility 

Initial DeSrmation Temperature 

Spherical Temperature 

Hemispherical Temperature 

Fluid Temperature 

57.26 

31.47 

2.84 

1.51 

1.57 

2.85 

0.43 

0.19 

0.45 

0.74 

Reducing Oxidizing 
Atmosphere Atmosphere 

2640+ 2640+ 

2640-k 2640+ 

2640+ 2640+ 

2640+ 2640+ 
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TABLE .5 -ADIT#G-5 

Analysis of ClJC Reject 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

39.57% 

15.21% 

0.41% 

44.81% 

N.A. 

8,640 

0.46% 

TABLE 6- ADITjkG-5 

Analysis of H M Reject 

Ash 

&Jatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

29.64% 

17.02% 

0.32% 

53.02% 

1 

9,230 

0.40% 
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TABLE ?J - ADIT #G-5 

Analysis of Flotation Refuse 

Ash 23.86% 

Volatile Matter 18.72% 

Residual Moisture .0.46% 

Fixed Carbon 56.96% 

F.S.I. 1 

B.T.U./lb. 11;270 

Sulphur 0.47% 
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TABLE 9: Adit F-11. 

+ 2”: 12.96% of the Sample. 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 
1.35 - 1.40 
1.40 - 1.45 
1.45 - 1.50 

1.50 - 1.60 
1.60 - 1.70 

1.70 - 1.80 
+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 
1.35 - 1.40 
1.40 - 1.45 

1.45 - 1.50 
1.50 - 1.60 

1.60 - 1.70 
1.70 - 1.80 

+ 1.80 

Total 

Wt. % Ash % 

21.10 2.77 
34.45 3.54 

3.71 7.28 

0.67 10.39 

0.39 16.31 

0.41 30.15 

0.68 41.52 

1.62 48.84 
36.97 74.64 

100.00 ?IlO? 1 
V.M. % 

CUllI. 
wt. % 

24.72 21.10 9 

23.80 55.55 8 

20.91 59.26 7 
19.97 54.93 7 

19.40 60.32 6% 

17.48 60.73 6% 

15.15 61.41 6 

13.55 63.03 6 
9.61 100.00 4 

18.35 

TABLE 10: Adit Fll. 

Washability Data: i- 2” 

Fractil 

wt. % 

21.10 

34.45 
3.71 
0.67 

0.39 
0.41 
0.68 
1.62 

36.97 

LOO. 00 

al 

Ash % 

2.77 

3.54 
7.28 

10.39 

16.31 
30.15 
41.52 
48.84 

74.64 

31.00 

, 

Floats 
wt. % 

21.10 

55.55 
59.26 
59.93 

1 

60.32 
60.73 
61.41 
63.03 

100.00 
- 

Ash % 

2.77 

3.25 
3.50 
3.58 

3.66 
3.84 
4.26 
5.40 

31.00 

ative 
Sill' 

ti’t. % 

100.00 
78.90 
44.45 
40.74 

40.07 
39.68 
39.27 
38.59 

36.97 

A& % 

31.00 

35.55 
65.68 
71.00 

72.01 
72.56 

73.00 
73.56 

74.64 

10.55 

35.32 
57.40 
59.59 

60.12 
60.52 

61.07 
62.22 

81.51 

Elementary Ash 

A& % 

2.77 

3.54 
7.28 

10.39 

16.31 
30.15 
41.52 
48.84 

74.64 
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FIGURE: 2 

COMPANY : DENISON MINES LTD. 

SAMPLE : ADIT F-11 

SIZE : 

WASHABILITY CURVES -- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFICi GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

EXPANDED ASH % 

0 

A.9 H % 

I 
I I 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPEClFlC GRAVITY 
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FIGURE: 2a 

COMPANY : DENISON MINES LTD. , 

SA\UPLE : ADIT F-11 

SIZE : +2”. 

WASHABILITY CURVES -- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECK=,0 GRAWTY 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY fflATEi?lAL 

6- EXPANDED FLOATS 

EXPANDED ASH % 

0 2 4 6 IO 12 14 16 20 

0 IO 20 30 40 SO GO TO 60 90 100 

ASH % 

2.3 2.2 2.1 2.0 1.9 1.8 I.7 I.6 1.5 1.4 1.3 
SPECIFIC GRAVITY 

CYCLONE ENFIt:EERItIG SALES LTD. 
DATE : May 7, 1972 

EDMONTON ALBERTA CANADA 
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TABLE 11: Adit F-11 

2" x 1". 5.32% of Sample 

A&, Volatile Matter and Cumulative F.S.I. 

Specific 
Cravitv 

- 1.30 24.54 

1.30 - 1.35 36.61 

1.35 - 1.40 2.97 

1.40 - 1.45 0.64 

1.45 - 1.50 0.41 

1.50 - 1.60 0.49 

1.60 - 1.70 0.67 

1.70 7 1.80 1.81 
+ 1.80 31.86 

Total 

wt. % 

100.00 

- 

~ 

Ash % 

2.71 

3.65 

7.31 

10.27 

16.54 

29.11 

39.19 

47.17 
71.17 

26.29 

- 

~ 

V.M. % 
CUin. 
wt. % 

7 
1 
hn. 
?.S.I. 

24.44 24.54 9 

23.63 61.15 7% 

21.11 64.12 6% 

20.02 64.76 6% 

19.67 65.17 6% 

17.6'9 65.66 6% 

15.3; 66.33 6% 

13.73 68.14 6?i 

9.88 100.00 4& 

19.07 

TABLE 12.: Adit F-11 

WashabiLity Data: 2" x 1" 

Specific Fractional 
Gravity 

wt. % Ash % 

- 1.30 24.54 2.71 
1.30 - 1.35 36.61 3.65 

1.35 - 1.40 2.97 7.31 

1.40 - 1.45 0.64 10.27 

1.45 - 1.50 0.41 16.54 

1.50 - 1.60 0.49 29.11 

1.60 - 1.70 0.67 39.19 

1.70 - 1.80 1.81 47.17 

+ 1.80 31.85 71.17 

Total 100.00 26.29 

Cumulative Elementary Ash 1 

Flc 
wt. % 

24.52 

61.15 

64.12 

64.76 

65.17 

65.66 

66.33 

68.14 

100.00 

,a 

I 

i- 
t 9 

Ash % 
Sir 

wt. % 

2.71 100.00 

3.27 75.46 

3.46 38.85 

3.53 35.88 

3'.61 35.24 

3.80 34.83 

4.16 34.34 

5.30 33.67 

26.29 31.86 

- 
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CURVE LEGEND 
FIGURE: 3 

I - FLOATS 

COMPANY : DENISON HINES LTD. 2 - SINKS 

SAtdPLE I ADIT F-11 

SIZE : 2" x 1" 

WASHABILITY CURVES -- 

3 - SPECIFICI GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY MATERIAL 

G - EXPANDED FLOATS 



COMPANY : DENISON MINES LTD. 

SAUPLE : ADIT F-11 

2” x 1” 
SIZE : 

WASHABILITY CURVES -- 

2 - SINKS 

3 - SPEC,FlO GRAVITY 

a- ELEhlENTARY ASH 

S - NEAR GRAVITY MATERIAL 

G - EXPANDED FLOATS 

, 
2.3 

ASH % 
, I 

t 

1.5 1.4 1.3 

2.2 2.1 2.0 1.9 I.8 1.7 
1.6 

SPECIFIC GRAVITY 
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TABLE 13: Adit F-11. 

1" x l/Z": 11.89% of Smple. 

Ash, Volatile Hatter and Cumulative F.S.I. 

Specific 
Gravity wt. 70 Ash % ! V.M. % 

I - 1.30 

~ 1.30 - 1.35 

~ 1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

Specific cum. cum. 
Gravity wt. 70 Ash % V.M. % le. % F.S.I. 

4 
- 1.30 28.69 28.69 2.47 2.47 24.86 24.86 1 28.69 9 

1.30 - 1.35 40.17 40.17 3.83 3.83 23.41 23.41 68.86 7 

1.35 - 1.40 2.46 2.46 7.17 7.17 21.27 21.27 71.32 7 

1.40 - 1.45 0.69 0.69 10.17 10.17 20.18 20.18 72.01 7 

1.45 - 1.50 0.37 0.37 16.23 16.23 19.82 19.82 72.38 7 

1.50 - 1.60 0.43 0.43 29.69 29.69 17.86 17.86 72.81 7 

1.60 - 1.70 0.84 0.84 40.19 40.19 15.51 15.51 73.65 7 

1.70 1 1.80 1.26 1.26 47.49 47.49 14.06 14.06 74.91 7 

+ 1.80 25.09 25.09 79.38 79.38 7.30 7.30 100.00 5 

Total 100.00 23.53 23.53 _ 19.49 19.49 

1.70 - 1.80 

+ 1.80 

Total 100.00 

TABLE 14: Adit F-11. 

Washability Data: 1" x l/2" 

Specific Fractional Cumulative Elementary As3 
Gravity Floats Sinks 

wt. % Ash % wt. % Ash % w. % Ash % I&t. % Ash % 

- 1.30 28.69 2.47 28.69 2.47 100.00 23.53 14.34 2.47 

1.30 - 1.35 40.17 3.83 63.86 3.26 71.31 32.01 48.77 3.83 

1.35 - 1.40 2.46 7.17 71.32 3.40 31.14 68.36 70.09 7.17 

1.40 - 1.45 0.69 10.17 72.01 3.46 28.68 73.61 71.66 10.17 
1.45 - 1.50 0.37 16.23 72.38 3.53 27.99 75.17 72.19 16.23 

1.60 - 1.60 0.43 29.69 72.81 3.68 27.62 75.96 72.59 29.69 

1.60 - 1.70 0.84 40.19 73.65 4.10 27.19 76.69 73.23 40.19 

1.70 - 1.80 1.26 47.49 74.91 4.83 26.35 77.85 74.28 47.49. 

+ 1.80 25.09 79.38 100.00 23.53 25.09 79.38 87.45 79.33 

Total - 100.00 23.53 
_a 



FIGURE: 4 
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COMPANY : . DENISON MINES LTD. , 

SAMPLE : 
ADIT F-11 

SIZE : 1” x l/Z”. 

. . 

CURVE LEGEND 

I - tLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELEMENTARY ASH 

S _ NEAR GRAVITY MATERIAL 

5 _ EXPANDED FLOATS 

WASHABILITY CURVES _L__ 

ASH % 
I I 

8 1.4 1.3 1.6 1.5 
2.2 2.1 2.0 

1.5 1.7 
1.9 

SPECIFIC GRAVITY 

DATE : May 7, 1972 ’ . , 

CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CAN&DC 
~~. _.~_ _~__~~~~ ___- 
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FIGURE: 4a 
CURVE LEGEND 

I - FLOATS 

COMPANY : DENISON MINES LTD. 
-- 2 - SINKS 

SAMPLE : ADIT F-11 

SIZE : 1” x l/2” 

WASHABILITY CURVES 

3 - SPECIFICI GRAVITY 

4- ELEMENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS - 

EXPANDED ASH o/o 

ASH % 

, I I J 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLONE ENGINEERING SALES LTD. 

DATE : May 7, 1972 
EDMONTON ALBER~TC ~~~ ~~CAN@e 
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TABLE 15: Adit F-11. 

l/2" x l/4": 12.79% of Sample. 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 
1.45 - 1.50 

1.50 - 1.60 

1.60 -. 1.70 

1.70 - 1.80 

f 1.80 

Total. 

wt. % Ash % 

50.79 2.59 

23.53 4.32 

1.77 7.77 

0.88 11.40 

0.51 17.92 

0.64 27.87 

1.13 38.51 

1.20 46.65 

19.55 81.83 

100.00 19.83 

- - 

~ 

TABLE 16: Adit F-11. 

Washability Data: l/2" x l/4" 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

wt. % 

50.79 

23.53 

1.77 

0.88 

0.51 

0.64 

1.13 

1.20 

19.55 

Cum. 
V.M. % wt. % 

24.48 50.79 

22.40 74.32 

20.75 76.09 
19.98 76.97 

19.07 77.48 

17.62 78.12 

15.88 79.25 

14.73 80.45 

7.42 100.00 

20.26 

Ash % 

2.59 

4.32 

7.77 

11.40 

17.92 

27.87 

38.51 

46.65 

81.83 

19.83 

-7 
E 

~ 

iun. 
‘.S.I. 

9 

7% 

7% 
7% 

7% 

7% 

7 

7 

5% 

Cumulative 
Float 

wt. % 

50.79 

74.32 

76.09 

76.97 

77.48 

78.12 

79.25 

80.45 

100.00 

3 

Ash % 

2.59 

3.14 

3.25 

3.34 

3.43 

3.63 

4.13 

4.77 

19.83 

- 

I 
Sil 

wt. % 

100.00 

49.21 

25.68 

23.91 

23.03 

22.52 

21.88 

20.75 

19.55 

z s 
Ash % 

19.83 

37.63 

68.15 

72.62 

74.96 

76.25 

77.66 

79.80 

81.83 

Elementarv Ash 

wt. % Ash % 

25.39 2.59 

62.55 4.32 

75.20 7.77 

76.53 11.40 

77.22 17.92 

77.80 27.87 

78.68 33.51 

79.85 46.65 

90.22 81.83 
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FIGURE: 5 

COMPANY : DENISON MINES LTD. . 
ADIT F-11 5 

SAMPLE : 

WASHABILITY CURVES 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAWTY 

4 - ELEMENTARY ASH 

S _ NEAR GRAWTY h!ATERIAL 

G- EXPANDED FLOATS 

”  .ASH % . . I 
I I 

1.5 1.4 1.3 
8 

2.3 2.2 2.1 2.0 
1.9 

1.8 I.7 1.6 

SPEClFlC GRAVITY 
, 

: 

. 
CYCLONE ENGINEERING SALES LTD. 

DATE : 
May-T, 1972 _ EDMONTON ALBERTA CANADA 

- ___- ~_~_. ~.. _~-.~~~ _ _ -~__ 
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‘IGURE: 5a 

COMPANY : 
DENIWN MINES LTD. 

SAMPLE : ADIT F-l?. 

SIZE : 112” x1/4” 

WASHABILITY CURVES 

‘ 

CURVE LEGEND 

I - FLOATS 

Z - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY MATERIAL 

G - EXPANDED FLOATS 

c’,‘c,J,:~E ENGINEERING SALES LTD. 

DATE : 
yay 7, 1972 EDMONTON ALBERTA 

CANADA 
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TABLE 17: Adit F-11. 

114" x 8 m.: 15.26% of Samfile. 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity wt. % 

- 1.30 43.68 m 1.30 - 1.35 29.43 

1.35 - 1.40 3.05 

1.40 --1.45 0.98 

1.45 - 1.50 0.57 

1.50 - 1.60 

1.60 - 1.70 

100.00 

cum. cum. 
Ash % V.M. % wt. % F.S.I. 

2.36 25.77 43.68 9+ 

4.30 22.62 73.11 Sk 
7.91 20.66 76.16 8 

12.89 19.51 77.14 8 

19.77 19.33 77.71 8 

26.66 18.12 78.63 7% 

37.51 16.59 79.61 7% 
45.20 15.10 80.91 7 
79.34 8.88 LOO.00 6 

19.12 21.07 

TABLE 18: Adit F-11. 
0 

Washability Data: l/4" x 8 m. 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

Wt. % A& % Wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 43.68 2.36 43.68 2.36 100.00 19.12 22.84 2.36 

1.30 - 1.35 29.43 4.30 73.11 3.14 56.32 32.12 58.39 4.30 
1.35 - 1.40 3.05 7.91 76.16 3.33 26.89 62.58 74.63 7.91 

1.40 - 1.45 0.98 12.89 17.14 3.45 23.84 69.57 76.65 12.89 

1.45 - 1.50 0.57 19.77 77.71 3.57 22.86 72.00 77.42 19.77 

1.50 - 1.60 0.92 26.66 78.63 3.84 22.29 73.34 78.17 26.66 
1.60 - 1.70 0.98 37.51 79.61 4.26 21.37 75.34 79.12 37.51 
1.70 - 1.80 1.30 4A 20 80.91 4.92 20.39 77.16 80.26 45.20 

+ 1.80 19.09 79.34 100.00 19.12 19.09 79.34 90.45 79.34 

'Total 100.00 19.12 
I 
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‘IGURE: 6 
CURVE LEGEND 

I - FLOATS 

COMPANY : DENISON MINES LTD. _ 2- SINKS 

SAMPLE : ADIT F-11 

SIZE : 114” x 8 JIL 

WASHABILITY CURVES -- 

3 - SPECIFICI GRAVITY 

4 - ELEMENTARY ASH 

5 - NEAR GRAV,TY MATERIAL 

6- EXPANDED FLOATS 

EXPANDED ASH % 

ASH % 

I I I 

2.3 2.2 2.1 2.0 1.9 I.6 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLONE ENGINEERING SALES LTD. 

DATE : May 7, 1972 EDMONTON ALBERTA CANADA 
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CURVE LEGEND 

FIGURE : 6a 

, 
I - FLOATS 

COMPANY : DENISON MINES LTD. 
2 - SINKS 

ADIT F-11 
3 - SPECIFIO GRAVITY 

SAMPLE : 4 - ELEMENTARY ASH 

SIZE : l/4” x 8 In. ‘S _ NEAR GRAVlTY MATERIAL ‘ 

G - EXPANDED FLOATS - 

WASHABILITY CURVES 

0 I" C" ASH % I I 

1.7 1.6 
1.5 1.4 I.3 

I 7n 
1.9 I.8 

2.3 2.2 2.1 -.- 
SPECIFIC GRAVITY 

cYc’&E ENGINEERIIIG SALES LTD. 

DATE : 
EDMONTON ALBERTA 

CANADA 



TABLE 19: Adit F-11 

8 x 28 m.: 23.00% of San@ 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

1.30 - 1.35 
1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

wt. % 

57.76 
17.69 
4.74 

1.59 

0.96 

1.37 

1.28 

1.21 

13.40 

100.00 

T 

- 

Ash % V.M. % 

2.38 26.38 
5.18 22.40 
8.58 20.54 

13.15 19.98 

19.23 19.73 

27.28 18.63 

37.16 17.37 

44.75 15.69 

75.39 9.65 

14.58 22.64 

57.76 
75.45 
80.19 

81.78 

82.74 

84.11 

85.39 

86.60 

100.00 
4 

TABLE 20: Adit F-11. 

Washability Data: 8 x 28 In. 

Specific Fractional Cumulavitve Elementary Ash 
gravity Floats Sinks 

wt. % Ash % wt. % Ash % Wt. %I Ash % wt. % Ash % 

- 1.30 57.76 2.35 57.76 2.38 100.00 14.58 28.88 2.38 
1.30 - 1.35 17.69 5.18 75.45 3.04 42.24 31.27 66.60 5.18 
1.35 - 1.40 4.74 8.58 80.19 3.36 24.55 50.08 77.82 8.58 
1.40 - 1.45 1.59 13.15 81.78 3.55 19.81 60.00 80.98 13.15 
1.45 - 1.50 0.96 19.23 82.74 3.74 18.22 64.09 82.26 19.23 
1.50 - 1.60 1.37 27.28 84.11 4:12 17.26 66.59 83.42 27.28 
1.60 - 1.70 1.28 37.16 85.39 4.62 15.89 69.98 84.75 37.16 
1.70 - 1.80 1.21 44.75 85.60 5.18 14.61 72.85 85.99 44.75 

-I- 1.80 13.40 75.39 100.00 14.58 13.40 75.39 93.30 75.39 
I 

Total 100.00 14.58 
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I 

CURVE LEGEND 

TIGURE: 7 I - FLOATS 

COMPANY : DENISON HINES LTD. , 

ShMPLE : ADIT F-11 

8 x 28 m, SIZE : 

WASHABILITY CURVES - 

2 - SINKS 

3 - SPECIFta GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVlTY MATERldL 

rj - EXPANDED FLOATS 

,ASH % I 1 

, 2.3 2.2 2.1 2.0 1.9 1.8 I.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLONE ENGINEERIIIG SALES LTD. 

DATE : thy.7, 1972 
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CURVE LEGEND 

FIGURE: ?a 

COMPANY : DENISON MINES LTD. 

S8lMPL.E : ADST F-11 

SIZE : 8 x 28 m. 

WASHABILLTY CURVES .-..- 
-- 

I - FLOATS 

2 - SINKS 

3 - WECIFIU GRAVITY 

z, - ELEMENTARY ASH 

5- ,dEAR GRAVVITY MATERIAL 

G- EXPANDED FLOATS 

DATE : May 7, 1972 
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TABLE 21: Adit F-11. 

28 x 100 In.: 13.48% of the Sample. 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 ; 1.70 

1.70 - 1.80 
+ 1.80 

Total. 

Qecific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 
1.70 - 1.80 

-I- 1.80 

Total 

wt. % Ash % 

52.80 2.21 

19.50 4.44 

7.14 8.92 

2.82 12.98 

1.60 19.34 

2.02 26.95 

1.56 36.98 

1.28 45.01 

11.28 74.32 

100.00 13.43 

- L 

Cllm. 
V.M. % wt. % 

26.05 52.80 

23.91 72.30 

21.21 79.44 

20.02 82.26 

19.55 83.86 

18.77 85.88 

17.21 87.44 

15.81 88.72 

10.53 100.00 

22.85 

- 

T  

CUIL 
F.S.I. 

Fracti on - !a1 

Wt. % Ash % 

52.80 2.21 

19.50 4.44 

7.14 8.92 

2.82 12.98 

1.60 19.34 

2.02 26.95 
1.56 35.98 
1.28 45.01 

11.28 74.32 

100.00 13.43 

TABLE 22: Adit F-11. 

Washability Data: 28 x 100 m. 

CUmU 
Floats 

tive 
Sinks 

wt. % 

100.00 

47.20 

27.70 

20.56 

17.74 

16.14 

14.12 

12.56 

11.28 

- 
1 - 

Ash % 

13.43 

25.97 
41.13 
52.32 

58.57 

62.46 

67.54 

71.33 

74.32 

:lementarv Ash 

wt. % Ash % 

26.40 2.21 

62.55 4.44 

75.87 8.92 

80.85 12.98 

83.06 19.34 

84.87 26.95 

86.66 36.98 

88.08 45.01 

94.35 74.32 
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FIGURE: 8 

COMPANY : DENISON MINES LTD. . 

S.wPLE : ADIT F-11 

SIZE : 28 x 100 mesh 

WASHABILITY CURVES -__--_~-.-_ -- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIO GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAWTY MATERIAL 

6 - EXPANDED FLOATS 

,ASH % 
1 I I 

f 
2.3 2.2 2.1 2.0 I.9 1.6 1.7 

I.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLONE ENGlfl~ERllrG SALES LTD. 

DATE : May 7, 1927 EDMONTOU ALBERTA CANADA 
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FIGURE: 8~3 
CURVE LEGEND 

I - FLOATS 

COMPANY : DENISON HINES LTD. 2 - SINKS 

SAklPLE : ADIT F-11 

SIZE : 28 x 100 mesh 

WASHABILITY CURVES - ._~_- 

3 - SPEClFlO GRAVITY 

4 - ELEMENTARY CSH 

S - NEAR GRAVITY h:ATERlAL 

G- EXPANDED FCO’TS 

ASH % 

I I I I 
I 

2.3 2.2 2.1 2.0 1.9 1.6 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLcdE i_NGIIECRlNG SALES LTD. 

DATE : May 7, 1972 ECMONTOU ALBERTA CaNXA 
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TABLE 23: Adit F-11. 

28 x 100 Mesh: 13.48% of Sample 

Froth Flotation Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 78.11% 

Reagents MIBC & Kerosene 

Analvses of the Products 

Concentrate Tailings 

Ash, % 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulphur, % 

_I 

6.84 

24.06 

1.41 

67.69 

8% 

0.53 

37.60 

17.59 

1.29 

43.52 

5 

0.76 
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TABLE 24: Adit F-11. 

- 100 Mesh: 5.30% of Sample 

Froth Flotation Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 88.93% 

Reagents MIBC & Kerosene 

Analyses of the Products 

concentrate Tailings 

Ash, % 7.73 61.68 

Volatile Matter, % 22.26 14.91 

Residual Moisture, % 1.48 1.11 

Fixed Carbon, % 68.53 22.30 

F.S.I. 8% N.A. 

Sulphur, % 0.60 1.31 

--.-.. 



.REPORT ON 

WASHABILITY CHARACTERISTICS AND CLEANING 

-OF COKING COAL 

FOR 

DENISON MINES LTD. 

ADIT #F-l1 

Submitted by 

CYCLONE ENGINEERING SALES LTD. 

Edmonton, Alberta, Canada 

Report No. 

Job No.: 

Date: 

RI-72.23 

Sl-84 

June 3,1972. 

- --- .____- 



-l- 

REPORT ON 

WASHABILITY CHARACTERISTICS AND CLEANING 

OF COKING COAL 

FOR 

DENISON MINES LTD. 

ADIT #~-ii 

SUMMARY: 

The data presented in this report refer to washability 

characteristics and the wading of a S-ton sample from Adit F-11. 

The coal was cleaned using a two-stage water cyclone 

system, followed by after cleaning of fines in the clean coal in 

flotation cells. This was done to remove the remaining mineral matter 

&om the fines. 

A clean coal yield of about 75% was obtained. 

The analysis of clean coal is as follows. 

Surface Moisture 

Residual Moisture 

Ash 

Volatile Matter 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

Air Dried Basis As Shipped Basis 

-- 6.00% 

0.98% 0.92% _ 

5.88% 5.53% 

23.57% 22.16% 

69;57% 65.39% 

7% 7% 

14,620 13,745 

0.43% 0.40% 
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INTRODUCTION: 

Approximately a 5-ton sample of the coal was used 

for washability studies and production of clean coal. 

The coal was air dried, crushed to minut 314" and 

hqmogenized. A representative sample of about 500 lb. wes taken 

for washability and flotation tests and the remaining portion vms 

used for preliminary testing and production of the clean coal. 

The washing circuit employed is shown in Figure 1, 

Section 2 of this report. 

Respectfully,submitted, 

CYCLONE ENGINEERING SALES LTD. 

WJ - 
Per: 

R.S!?$$Eng .> 
Laboratory Manager, 



SECTION 1 

WASZIABILITY DATA & FLOTATION TESTS 

ADIT #F-l1 
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TABLE 1 - ADIT #F-l1 

Head Sample Analysis 

Ash 20.82% 

Volatile Matter 20.36% 

Residual Moisture 1.14% 

Fixed Carbon 57.68% 

F.S.I. 6% 

B.T.U.ilb. 11,910 

Sulphur 0.54% 

TABLE 2 -ADIT#F-11 

Size Analysis 

TJeiEht % 

3/4" x 28 mesh 80.35 

-28 Mesh 19.65 

Total 100.00 
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sp. Cr. 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

- 1.80 

Total 

TABLE 3 - ADIT #F-11 

Incremental Float-Sink Analysis of 3/4" x 28 m. 

sp. Cr. 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Wt.% Ash% V.M.% 

50.21 2.59 25.06 

18.04 4.37 21.97 

3.67 7.38 19.94 

1.38 12.63 19.21 

0.57 18.99 19.03 

0.79 26.77 18.20 

0.83 38.30 16.32 

1.19 45.98 14.80 

23.32 77.46 8.66 

100.00 21.78 20.13 

R.N.% F.C.% 

1.18 71.17 

1.20 72.46 

1.09 71.59 

i.11 67.05 

1.11 60.87 

1.14 53.89 

1.09 44.29 

1.10 38.12 

1.15 12.73 

1.17 56.92 

TABLE 4 - ADIT #F-11 

Cumulative Float-Sink Analysis of 314" x 28 n. 

wt.% Ash% V.M.% 

50.21 2.59 25.06 

68.25 3.06 24.24 

71.92 3.28 24.02 

73.30 3.46 23.93 

73.87 3.58 23:90 

74.66 3.82 23.83 

75.49 4.20 23.75 

76.68 4.85 23.61 

100.00 21.78 20.13 

L 

R.M.% F.C. % F.S.I. 

1.18 71.17 9 

1.18 71.52 8% 

1.18 71.52 8 

1.18 71.43 8 

1.18 71.34 8 

1.18 71.17 8 

1.18 70.87 8 

1.18 70.36 8 

56.92 6% 
- 



Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

TABLE 5 1 ADIT #F-l1 

,Washability Data for 3/4" x 28~ 

Fract ,ional 

,Wt.% Ash% 

50.21 2.59 

18.04 4.37 

3.67 7.38 

1.38 12.63 

0.57 18.99 

0.79 26.77 

0.83 38.30 

1.19 45.98 

23.32 77.46 

100.00 21.78 

Cumuli 
Floats 

Wt.% 

50.21 

68.25 

71.92 

73.30 

73.87 
i 

74.66i 

75.49 
I 

76.68 

100.00 

&iv 
-i- 

e 
Sinks 

Ash% 

2.59 

3.06 

3.28 

3.46 

3.58 

3.82 

4.20 

4.85 

21.78 

wt.% 

100.00 

49.79 

31.75 

28.08 

26.70 

26.13 

25.34 

24.51 

23.32 

Ash% 

21.78 

41.14 

62.03 

69.17 

72.09 

73.25 

74.70 

75.93 

77.46 

Element 

Wt.% 

25.10 

59.23 

70.09 

72.61 

73.58 

74.27 

-75.07 

76.09 

88.34 

cy Ash 

Ash % 

2.59 

4.37 

7.38 

12.63 

18.99 

26.77 

38.30 

45.98 

77.46 



T A B L E 6: ADIT F-11 

.Washability Data: +100m.: 94.70% of Sample 

(Reconstituted from Size Fractions) 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Fractional Cumulative Elementary Ash 
Floats Sinks 

wt.% Ash% wt.% Ash% wt.% Ash% wt.% Ash % 

43.30 2.42 43.30 2.42 100.00 19.88 21.65 2.42 

26.81 4.19 70.11 3.10 56.70 33.22 56.70 4.19 

3.89 8.20 74.00 3.37 29.89 59.26 72.05 8.20 

1.28 12.43 75.28 3.52 26.00 66.89 '74.64 12.43 

0.75 18.75 76.03 3.67 24.72 69.71 75.65 18.75 

0.99 27.48 77.02 3.98 23.97 71.31 76.52 27.48 

1.08 38.12 78.10 4.45 22.98 73.20 77.56 38.12 

1.33 46.28 79.43 5.15 21.90 74.93 78.76 46.28 

20.57 76.78 100.00 19.88 20.57 76.78 89.71 76.78 

100.00 19.88 
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CURVE LEGEND 

I - FLOATS 

COMPANY : Denison Mines Ltd. 

SmlPLE : Adit #F-l1 (500 lb. Split) 

SIZE : 314” x 28 Mesh 
( 

WASHABILITY CURVES -- 

Z- 
3- 

4- 
.5- 

6- 

EXPANDED ASH % 
.^ . . 

SINKS 

SPEClFlO GR&ViTY 

ELEMENTARY ASH 

NEAR GRAVITY hlATERlAL 

EXPANDED FLOATS 

14 16 18 20 

ASH ‘,o 

4 I I t 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : May 1972. 
CYCLONE ENGlflEERlNG SALES LTD. 

EDMONTON ALBERTA CANADA 
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T A B L E 6 - ADIT #F-l1 

Froth Flotation Test of Z&n. x Cl 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Reagents MIBC & Kerosene 

Analyses of the Products 

Yield 

. Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

Sulphur 

Concentrate 

89.37% 

9.22% 

22.50% 

0.94% 

67.34% 

7% 

0.61% 

Tailings 

10.63% 

66.97% 

13.01% 

0.89% 

19.13% 

l/2 

0.89% 
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SECTION 2 

WASHING TESTS AND ANALYSIS OF PRODUCTS 

ADIT #F-11 
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TABLE 1. Adit F-11. 

Approximate Distribution of Products 

Product Wt. % 

Clean Coal 73.00 

Coarse Reject 22.00 

Flotation Refuse 5.00 

Total 100.00 

Ash % 

5.90 

61.60 

54.00 

20.60 
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TABLE 2. Adit F-11. 

Proximate Analysis of Clean Coal 

Ash 5.88% 

Volatile Matter 23.57% 

Residual Moisture 0.98% 

Fixed Carbon 69.57% 

F.S.I. 7% 

B.T.U./lb. 14,620 

Sulphur 8.43% 

TABLE 3. Adit F-11. 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

0 xygen 

Sulphur 

5.88% 

83.40% 

4.75% 

1.01% 

4.53% L 

0.43% 



FIG. 1 WASHING CIRCUIT FOR ADIT * F-It 
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SiO2 

*l2'3 

Fe203 

Ti02 

P2.05 

cao 

M@ 

Na20 

K20 

sO3 

TABLE 4. Adit F-11. 

Characteristics of the Ash 

Mineral Analysis of Ash 

58.14% 

26.63% 

4.17% 

1.12% 

1.63% 

3.02% 

0.82% 

0.24% 

1.56% 

1.17% 

Ash Fusibility 

Reducing Oxidizing 
Atmosphere Atmosphere 

OF OF 

Initial Deformation 
Temperature 2535 264W 

Spherical Temperature 2640+ 2640+ 

Hemispherical Temperature 264W 2640-i- 

Fluid Temperature 2640-i- 2640+ 
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TABLE 5. Adit F-11. 

#malysis of Rejects 

Coarse Refuse: -I- 28 Mesh. 

Ash 61.63% 

Volatile Matter 12.74% 

Residual Moisture 1.02% 

Fixed Carbon 24.61% 

F.S.I. 1 

B.T.U./lb. 5,460 

Sulphur 0.97% 

Flotation Refuse 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

53.15% 

14.88% 

0.96% 

31.01% 

% 

6,490 

0.84% 
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REPORT ON 

WASHABILITY CHARACTERISTICS 

OF 

COKING COAL 

FOR 

DENISON MINES LTD. 

ADIT # G5 

SUMMARY: 

The data presented in this report refer to washability 

characteristics of Denison Mines Sample Adit #G5. 

The coal is of medium volatile bituminous rank. 

The F.S.I. of the sample is 4, and the ash is 15%. The 

cleaning at 7% ash is rather difficult as the amount' of near gravity 

material is large (about 27%). The F.S.I. of a ;% ash product is 7, 

at a yield of about 70%. 
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I. INTRODUCTION: 

A one ton sampleof Adit #G5 was air dried and the following 

work was done: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

A size analysis at 2", l", l/2", l/4", &II., 2%~ and 1OOm. 

A proximate analysis on all size fractions. 

A float-sink analysis on all size fractions, except - 100 mesh, 

at 1.30, 1.35, 1.40, 1.45, 1.50, 1.60, 1.70 and 1.80. 

Ash, volatile matter and free swelling index determinations 

on all specific gravity fractions. 

Washability curves for all size fractions, except -100 mesh. 

Washability curves for -I- 100 mesh fraction of the raw sample 

by re-constituting the data in 5. 

Froth flotation tests on 28m x 100111. and -100 mesh fractions. 
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11. CONCLUSIONS AND RECOMMENDATIONS: 

The ash and F.S.I. show a marked relationship to particle 

size. As the size goes do&n, both the ash and F.S.I. improve. 

The cleaning process used for this coal should take into 

account 1) the possibility of some beneficiation by screening and 

2) the large amounts of near gravity material. 

Respectfully subinitted, 

CYCLONE ENGINEERING SALES LTD. 
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TABLE 21: Adit G12 

28 x 100 Mesh: 14.11% of Sample 

Froth Flotation Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 69.54% 

Reagents MIBC & Kerosene 

Analyses of the Products 

Ash, % 

Volatile Matter, % 

concentrate 

8.86 

21.16 

Residual Moisture, % 0.85 

Fixed Carbon, % 69.13% 

F.S.I. 7% 

Sulphur, % 0.69 

Tailings 

25.74 

19.56 

0.81 

53.89% 

3 

0.82 
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/ 
TABLE 22: Adit Gl2 

- 100 Mesh: 6.26% of Sample 

Froth Flotntbn Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 89.10% 

Reagents MIBC & Kerosene 

Analyses of the Products 

concentrate Tailings 

.Ash, % 9.76 51.03 

Volatile Matter, % 21.25 17.37 

Residual Moisture, % 0.87 0.91 

Fixed Carbon, % 68.12 30.69 

F.S.I. 7% N.A. 

Sulphur 0.95 3.23 
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REPORT ON 

WASHABILITY CHARACTERISTICS AND CLBANING 

OF COKING COAL 

FOR 

DENISON MINES LTD. 

ADIT G-12 

SUMMARY: 

The data presented in this report refer to the washability 

characteristics and washing of a 5-ton sample of Adit G-12. 

The coal was cleaned in a single stage water compound 

cyclone followed by after cleaning of refuse in heavy medium cyclone 

and froth flotation cells. Due to a very high amount of near gravity 

material present, the coal was found to be difficult to wash. A 

yield of 63% was obtained at a rather high ash of 10.3%. 

The analysis of Clean Coal is as foliows: 

Air Dried Basis As Shipped Basis 

Surface Moisture -- 6.00% 

Residual Moisture 0.89% 0.84% 

Ash 10.31% 9.69% 

Volatile Matter 21.08% 19.82% 

Fixed Carbon 67.72% 63.65% 

F.S.I. 6% 6% 

B.T.U./lb. 13,860 10,020 

Sulphur 0.60% 0.56% 
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INTRODUCTION: 

Approximately a 5-ton sample of the coal was used for 

washability studies and production of clean coal. 
. 

The coal was air dried, crushed to minus 3/4" and 

homogenized. A represebtative sample of about 500 lb. was taken 

for washability and flotation tests and the remaining portion was 

used for preliminary testing and production of the clean coal. 

The washing circuit employed is shown in Figure 1, 

Section 2 of this report. 

_ Respectfully submitted, 

CYCLONE ENGINEERING.SALES LTD. 

per: a 
Laboratory ianager. 
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SECTION 1 

WASHABILITY DATA & FLOTATION TESTS 

ADIT G-12 
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T A B L E 1 - ADIT G-12 

Head Sample Analysis 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

19.80% 

19.48% 

0.80% 

59.92% s 

4% 

12,160 

0.64% 

TABLE 2 - ADITG-12 

Size Analysis 

314" x 28 Mesh 

-28 Mesh 

Total 

Weight % 

74.77 

25.23 

100.00 
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T A B L E 3 - ADIT G-12 

Incremental Float-Sink Analysis of 314" x 28 Mesh 

sp. Gr. 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

.1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

- - 
wt.% Ash% V.M.% 

12.92 2.58 24.93 

14.72 6.05 21.72 

17.82 10.39 19.93 

12.68 14.85 19.06 

l-1.06 19.53 17.87 

10.86 26.49 17.37 

5.75 34.96 16.27 

2.70 44.97 14.70 

11.49 71.24 11.76 

rod.00 21.41 18.93 
+ 

TABLE 4 - ADIT G-12 

- 
R.N.% F.C.% 

0.89 71.60 

0.91 71.32 

0.92 68.76 

0.89 65.20 

0.86 61.74 

0.88 55.26 

0.83 47.94 

0.82 39.51 

0.86 16.14 

0.89 58.77 

Cumulative Float-Sink Analysis of 314" x 28 Mesh 

sp. Gr. 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

- 1.80 

Total 
+ 

W.% 

12.92 

27.64 

45.46 

58.14 

69.20 

80.06 

85.81 

88.51 

Ash% V.M.% R.N.% F.C.% F.S.I.* 

2.58 24.93 0.89 71.60 

4.43 23.22 0.90 71.45 

6.77 21.93 0.91 70.39 

8.53 21.30 0.90 69.27 

10.29 20.76 0.90 68.05 

12.48, 20.30 0.89 66.33 

13.99 20.03 0.89 65.09 

14.94 19.86 0.89 64.31 

21.41 18.93 0.89 58.77 

"F.S.1. by actual determination. 



1 

TABLE '5 - ADIT G-12 

s Washability Data fur 314" x 28 Mesh 

Specific , Fractional Cumulative Elemetit;ar~ Ash 
Gravity Floats Sinks 

Wt.% Ash% wt.% Ash% wt.% Ash % Wt.% Ash% 

- 1.30 12.92 2.58 12.92 2.58 100.00 21.41 6.46 2.58 

1.30 - 1.35 14.72 6.05 27.64 4.43 87.08 24.20 20.28 6.05 

1.35 - 1.40 17.82 10.39 45.46 6.77 72.36 27.89 36.55 10.39 

1.40 - 1.45 12.68 14.85 58.14 8.53 54.54 33.61 51.80 14.85 

1.45 - 1.50 11.06 19.53 69.20 10.29; 41.86 39.29 63.67 19.53 

1.50 - 1.60 10.86 26.49 80.06 12.48 30.80 46.39 74.63 26.49 

1.60 - 1.70 5.75 34.96 85.81 13.99 19.94 57.22 82.94 34.96 

1.70 - 1.80 2.70 44.97 88.51 14.94 14.19 66.24 87.16 44.97 

+ 1.80 11.49 71.24 100.00 21.41 11.49 71.24 94.25 71.24 

Total 100.00 21.41 
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FIGURE : 

COMPANY : Denison Mines Ltd., 

SAMPLE : Adit G-12 (500 lb. &lit) 

SIZE : 314” x 28 Mesh 

WASHABILITY CURVES -- 

. 

CURVE LEGEND 

I - FLOATS 

. 2 - SINKS 

3 - SPECIFICI GRAVITY 

4 - ELEMENTARY ASH 

5 - NEAR GRAWTY MATERIAL 

G- EXPANDED FLOATS 

ASH % 
I I, 1 

, 
1 

2.3 2.2 2.1 2.0 1.9 1.6 1.7 1.6 I.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLONE ENGlllEERlfrG SALES LTD. 

DATE : June 12, 1972. EDE.IONTON ALEERTA CANADA 
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T A B L E 6 - ADIT G-12 

Froth Flotation of 28 Mesh x Cl 

Solids, by weight in Slurry 

Time of Flotation 

Reagents 

8% 

1.5 minutes 

MIBC & Kerosene 

Analvses of the Products 

Concentrate 

Yield 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

,F.S.I. 

Sulphur 

75.35% 

9.18% 

21.22% 

0.84% 

68.76% 

7 

0.75% 

Tailings 

24.65% 

31.58% 

17.35% 

0.78% 

50.29% 

2 

1.06% 



SECTION 2 

WASHING TESTS AND ANALYSIS OF PRODUCTS 

ADIT G-12 



- 11 - 

TABLE I. ADIT G-12 

Approximate Distribution of Products 

Product Weight % 

Clean Coal 63.00 

Coarse Refuse 30.00 

Flotation Refuse 7.00 

TOtal 100.00 

Ash % 

10.30 

38.00 

32.80 

20.20 
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TABLE 2. ADIT G-12 

Proximate Analysis of Clean Coal 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

10.31% 

21.08% 

0.89% 

67.72% 

6% 

13,860 

0.60% 

TABLE 3. ADIT G-12 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Sulphur 

10.31% 

79.22% 

4.37% 

1.04% 

4.46% 

0.60% 
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Si02 

*l2'3 

Fe203 

%X02 

'2'5 

cao 

MgO 

Na20 

K20 

s03. 

TABLE 4 - ADIT G-12 

CHARACTERISTICS OF THE ASH 

Mineral Analysis of Ash 

58.46% 

32.96% 

2.66% 

1.19% 

0.71% 

1.92% 

0.61% 

0.06% 

0.55% 

1.21% 

Ash Fusibility 

Initial Deformation Temperature 

Spherical Temperature 

Hemispherical Temperature 

Fluid Temperature 

Reducing Oxidizing 
Atmosphere Atmosphere 

OF OF. 

2640+ 2640+ 

2640+ 2640+ 

2640-k 2640-f 

2640+ 2640+ 
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TABLE 5. ADIT G-12 

ANALYSIS OF REJECTS 

Coars;: Reject: + 28 Mesh 

Ash 38.04% 

Volatile Matter 14.88% 

Residual Moisture 0.90% 

Fixed Carbon 46.18% 

F.S.I. 1 

B.T.U./lb. 8,340 

'Sulphur 0.69% 

Flotation Reject 

Ash 32.83% 

Volatile Matter 17.02% 

Residual Moisture '1.00% 

Fixed Carbon 49.15% 

F.S.I. 1% 

B.T.U./lb. 9,880 

Sulphur 1.09% 
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REPORT ON 

WASHABILITY CHARACTERISTICS 

of 

COKING COAL 

for 

DENISON MINES LTD. 

ADIT J14 - UPPER, LOT 1 

SUMXARY: 

.,The data in this report refer to the washability characteristics 

of Denison Mines Sample qf Adit 514 - Upper, Lot 1. 

The coal is of medium volatile bituminous rank. It has 

an ash of 16% and F.S.I. of 5. 

The coal can be cleaned to 7% ash at a cut point of 1.44 at 

yield of 72% and an F.S.I. of 6. This cleaning however, is not easy 

as there is a very large amount, i.e. 45% of near gravity material 

present at 1.44. It may be better to clean this coal at an ash of 

8% - 9%, where the amount of near gravity material is less than 20% 

and the yields considerably higher 
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INTRODUCTION: 

.A one ton sample of Adit 54 - Upper, Lot 1 was air dired 

and the following work was done: 

1. A size analysis at Z", lr', l/Z.", l/4", 8x11., 2.&n. and 1OOm. 

2. A proximate analysis on all size fractions. 

3. A fiat-sink anaIysis on all size fractions, except -100 mesh 

at 1.30, 1.35, 1.40, 1.45, 1.50, 1.60, 1.70 and 1.80. 

4. Ash, Volatile Matter and Free Swelling Index determinations 

on all specific gravity fractions. 

5. Washability curves for all size fractions, except -100 mesh. 

6. Washability curves for +lOO Mesh fraction of the raw sample 

by reconstituting the data in 5. 

7. Froth flotation tests on 28~1. x 100% and -1OOm. fractions. 
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COXCLUSIONS & RECOlIMENDATIONS: 

The coal has good coking properties, but is rather 

difficult to clean at 7% ash due to large amounts of near gravity 

material. 

Consideration should be given to cleaning it at 

a higher ash content. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

I 

Per: i-%-f\ .J Y’ 
R.Si Sehgal, P. Fng., 
Laboratory Nanager. 
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Size wt.% Ash% V.M.% R.M.% F.C.% S.% 

+I” 

1" x l/2" 

l/2" x 1/4'1 

l/4" x 8m. 

8 in. x 28m. 

28 x 100x 

-100 31. 

Total too. 00 15.80 20.82 1.02 62.36 0.32 5 

TABLE l- ADIT 514 - UPPER, LOT 1 

Classification by Rank 

Ash 15.80% 

Volatile Matter 20.82% 

Residual Moisture 1.02% 

Fixed Carbon 62.36% 

F.S.I. 5 

B.T.U./lb. 12,800 

Sulphur 0.32% 

Rank mvb 

T A B L E 2 - ADIT J14 - UPPER, LOT 1 

Analysis of Size Fractions 

15.98 23.11 19.50 

12.68 18.77 20.05 

12.96 18.41 19.56 

14.86 15.83 19.34 

23.15 11.96 21.80 

13.33 9.94 22.80 

7.04 12.77 23.66 

- - 

- 

- 

1.94 

0.90 

1.07 

0.85 

0.76 

0.83 

0.63 

- 
1 F.S.I. 

55.45 0.26 3 

60.28 0.31 2% 

60.96 0.24 2% 

63.98 0.31 3 

65.48 0.33 ‘5% 

66.43 0.44 8 

62.94 0.45 8% 

- 



28m. x loom. 

TOtal 

-100 Mash lIIII.r 

TABLE 3: ADIT 514 - UPPER , LOT 1 

Weight % and Ash % Distribution vs. Size and Specific Gravity 
(Figures in brackets show the ash content of individual fractions) 

- 

1.30 1.35 1.40 1.45 1.50 1.60 1.70 1.80 Total 

0.16 
(4.59) 

0.13 
(4.34) 

0.26 
(3.76) 

1.75 
(3.34) 

8.09 
(2.74) 

6.44 
(2.26) 

16.83 
(2.66) 

4.01 
(6.01) 

3.73 
(5.88) 

4.33 
(5.74) 

4.88 
(5.93) 

6.05 
(5.73) 

2.95 
(5.36) 

25.95 
(5.79) 

2.92 2.48 
(10.34) (15.84) 

2.92 1.64 
(10.13) (14.63) 

3.00 1.62 
(10.01) (14.41) 

3.28 1.48 
(10.06) (15.46) 

3.82 1.45 
(10.00) 05.74) 

1.60 0.66 
(9.37) (15.15) 

17.54 9.33 
(10.03) (15.25) 

1.40 1.68 
(20.39) (26.52) 

1.05 1.20 
(19.40) (25.11) 

0.81 0.96 
(19.64) (25.84) 

0.75 0.85 
(20.83) (28.06) 

0.80 0.78 
(21.81) (27.32) 

0.32 0.33 
(20.98) (27.41) 

5.13 5.80 
(20.39) (26.50) 

0.94 
(34.82) 

0.60 
(35.09) 

0.58 
(34.78) 

0.42 
(34.47) 

0.48 
(35.26) 

0.18 
(34.95) 

3.20 
(34.89) 

0.59 
(44.47) 

0.27 
(44.31) 

0.24 
(43.91) 

0.27 
(42.08) 

0.30 
(42.90) 

0.12 
(41.72) 

1.79 
(43.56) 

1.80 
(74.96) 

1.14 
(73.49) 

1.16 
(73.47) 

1.18 
(72.18) 

1.38 
(69.72) 

0.73 
(65.62) 

7.39 
(72.15) 

:.- 

15.98 
(22.60) 

12.68 
(19.19) 

12.96 
(18.21) 

14.86 
(16.26) 

23.15 
(12.22) 

92.96 
(16.08) 

This fraction forms 7.04% of the total sample and has an ash content of 12.77%, 
thus giving a total sample ash value of 15.85%. 

-I 



TABLE 3: ADIT &?-UPPER, LOT1 

Weight % and Volatile Matter % Distribution vs. Size and Specific Gravity 

(Figures in brackets show the V.M. content of individual fractions) 

1.30 1.35 1.40 1.45 1.50 1.60 1.70 1.80 Total 

-l-l" 0.16 4.01 2.92 2.48 1.40 1.68 0.94 0.59 1.80 15.98 
(24.31) (21.38) (20.21) (19.44) (20.48) (20.87) (19.62) (18.55) (10.98) (19.38) 

1" x l/2" 0.13 3.73 2.92 1.64 1.05 2.20 0.60 0.27 1.14 12.68 
(24.06) (21.33) (20.11) (19.76) (21.17) (21.33) (20.80) (18.48) (11.65) (19.90) L 

t 

112" x l/4" 0.26 4.33 3.00 1.62 0.81 r ( .(24.14)[ (20.93)1 (19.87) 1 (19.46) 1 (20.07) 1 (200:;;) 1 (2,":,'$ (l+ (l::$ $::,"!) 1 

l/4" x 8m. 1.75 4.88 3.28 1.48 0.75 0.85 0.42 0.27 1.18 14.86 
(24.01) (21.18) (18.65) (18.75) (19.52) (19.30) (19.47) (19.63) (13.23) (19.81) 

8m. x 281~. 8.09 6.05 3.82 1.45 0.80 0.78 0.48 0.30 1.38 23.15 
(25.15) (21.00) (19.12) (18.13) (19.24) (19.13) (19.62) (19.01) (15.44) (21.45) 

28m. x 1OChn. 6.44 2.95 1.60 0.66 0.32 0.33 0.18 0.12 0.73 13233 
(24.78) (21.60) (2M4) (19.36) (19.10) (19.32) (19.74) (19.21) (17.50) (22.45) 

This fraction forms 7.04% of the total sample and has a volatile matter content of 
23.66%, thus giving a total sample volatile mattar.content of 20.73%. 



TABLE 5: ADIT 514 - Upper, Lot 1 

Cumulative Weight % and Cumula'tive F.S.I. vs. Size and Specific Gravity. 

(Figures in brackets show the &mulative F.S.I. of cumulative fractions.) 

28 x 100 m. 

This fraction weighs 7.04% of the total sample and has a F.S.I. of 8%. 



,TABLE 6: ADIT J14 - UPPER, LOT !t 

Washability Data: +lOO Mesh: - 92.96 % of sample 

(Reconstituted from Size Fractions) 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

wt.% Ash% Wt.% Ash % wt.% Ash % wt.% Ash % 

- 1.30 18.10 2.66 18.10 2.66 100.00 16.08 9.05 2.66 

1.30 - 1.35 27.92 5.79 46.02 4'.56 81.90 19.03 32.06 5.79 

1.35 - 1.40 18.87 10.03 64.89 6.15 53.98 25.88 55.45 10.03 

1.40 - 1.45 10.04 15.25 74.93 7.37 35.11 34.41 69.91 15.25 

80.45 . 1.45 - 1.50 5.52 20.39 1 8.26 : 25.07 42.08 20.39 , 

1.50 - 1.60 6.24 26.50 86.69 : 9.58 19.55 48.20 

i7.z; 

. 26.50 

1.60 - 1.70 3.44 34.89 90.13 10.54 13.31 58.37 88.41 34.89 

1.70 - 1.80 1.93 43.56 92.06 11.23 9.87 66.56 91.10 43.56 

+ 1.80 7.94 72.15 100.00 16.08 7.94 72.15 96.03 72.15 

Ttoal LOO. 00 16.08 
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FIGURE : 1 

60 

COMPANY : Denison Mines Ltd. 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

SAMPLE : ADIT 314 - UPPER, LOT 1 
SIZE : +lOO M. (reconstituted from size 

fractions) 
WASHABILITY CURVES 

----~.-- 

3 - SPECIFIU GRAVITY 

- 4 - ELEMENTARY ASH 

5 - NEAR GRA”VITY MATERIAL 

6- EXPANDED FLOATS 

EXPANDED ASH % 

ASH%, 

, I $ I 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 I.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

, 
DATE : May 12, 1972. 

CYCLONE ENGINEERING SALES LTD. 

EDMONTOV ALBERTA’ CAN&D;\ 
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FIGURE : 
la 

CURVE LEGEND 

I - FLOATS 
COMPANY : Denison Mines Ltd. 2 - SINKS 

SAMPLE : ADIT 514; UPPER, LOT 1 3 - SPECIFIU GRAVITY 

SIZE : +lOOm. (Reconstituted from Size 4 - ELEMENTARY ASH 

fractions) 5 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES 
6 - EXPANDED FLOATS 

--- .- 

EXPANDED ASH % 

ASH % 

I I I I t 
2.3 2.2 2.1 2.0 1.3. I.8 1.7 1.6 1.5 1.4 I.3 

SPECIFIC GRAVITY 

CYCLONE ENGINEERING SALES LTD. 
-. DATE : May.12, 1972. 

EDMONTON .ALBERTA CANADA 



TABLE 7: ADITJ14- UPPER, LOTit. 

Cumulative Volatile Matter: +loo M. - 92.96 % of sample 

(Reconstituted from Size Fractions) 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Fractional 

wt.% 

18.10 

27.92 

18.87 

10.04 

5.52 

6.24 

3.44 

1.93 

7.94 

V.M.% 

24.86 

21.20 

19.59 

19.18 

20.14 

20.40 

20.02 

18.94 

13.05 

100.00 20.51 
- 

Cumulative 

Floats l- Sinks 

wt.% 

18.10 

46.02 

64.89 

74.93 

80.45 

85.69 

90.13 

92.06 

!OO. 00 

V.M.% 

24.86 

22.64 

21.75 

21.41 

21.32 

21.25 

21.21 

21.16 

20.51 

wt.% V.M.% 

100.00 20.51 

81.90 19.56 

53.98 18.71 

35.11 18.23 

25.07 17.85 

19.55 17.20 

13.31 15.71 

9.87 14.20 

7.94 13.05 

J 
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TABLE 8: ADITJ14- UPPER. LOT1 

7% Ash of Clean Coal 

Yield 

Floats Gravity 

Near Gravity Material 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

72.00% 

1.44 

45.00% 

7.00% 

21.50% 

1.05% 

70.45% 

6 
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TABLE 9: ADIT 514 - UPPER, LOT 1 

Ash, Volatile Matter and Cumulative F.S.I. 

+I": 15.98 % of Sanple 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Ttoal 

Wt.% Ash% V.M.% 
CUIL 
Wt.% 

0.98 4.59 24.37 0.98 

25.11 6.01 21.38 26.09 

18.25 10.34 20.21 44.34 

15.51 15.84 19.44 59.85 

8.79 20.39 20.48 68.64 

10.54 26.52 20.87 79.18 

5.89 34.82 19.62 85.07 

3.70 44.47 18.55 88.77 

11.23 74.96 10.98 100.00 

00.00 22.60 19.38 
- 

T A B L E 10: ADIT 514 - UPPER, LOT 1 

Washability Data: il" 

Fractional Cumulative Elementary Ash 
- 

Fl .ts 
Wt.% Ash% 

T 
I 

wt.% Ash% 
Si 

Wt.% 
gk 3 

Ash% 

0.98 4.59 0.98 4.59 100.00 22.60 

25.11 6.01 26.09 5.96 99.02 22.78 

18.25 10.34 44.34 7.76 73.91 28.47 

15.51 15.84 59.85 9.85 55.66 34.42 

8.79 20.39 68.64 11.20 40.15 41.60 

10.54 26.52 79.18 13.24 31.36 47.54 

5.89 34.82 85.07 14.74 20.82 58.19 

3.70 44.47 88.77 15.98 14.93 67.40 

11.23 74.96 100.00 22.60 11.23 74.96 
- 

lOO.OC 
A 

22.60 

~ - 

CUSI. 
F.S.I. 

9+ 

7% 

63 

5% 

4% 
4 

4 

4 

3 
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FIGURE: 2 
CURVE LEGEND 

I - FLOATS 

COMPANY: Denison Mines Ltd. 

SAMPLE : ADIT 514 - UPPER, LOT 1 

SIZE : +I” 

WASHABILITY CURVES 

2 - SINKS 

3 - SPECiFICI GRAVITY 

4- ELEMENTARY ASH 

S - NEAR GRAVITY MATERIAL 

G- EXPANDED FLOATS 

I 
I 

2.3 2.2 2.1 2.0 I.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

. 

CYCLONE ENGINtERIIIG SALES LTD. 

DATE : May 12, 1972. EDMONTON ALGERTA CANACA 



FIGURE: 2a 

COMPANY : Denison Mines Ltd. 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

SAMPLE : ADIT 514 - UPPER, LOT 1 

SIZE : +l" 

WASHABILITY CURVES 

3 - SPECIFIU GRAVITY 

4 - ELEMENTARY’ ASH 

5 - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

EXPANDED ASH % 

0 2 4 6 B IO 12 14 I6 18 20 

60 

100 
0 IO 20 30 40 50 60 70 60 90 100 

ASH % 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : May 12, 1972. 

. 
CYCLG!JE ENGJP:ECRItJG ,SALES LTD. 

EDMONTO:J ALBERTA CANADA 
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TABLE 11: ADIT J14 - UPPER. LOT 1 

Ash, Volatile Matter and Cumulative F.S.I. 

1" x l/2": 12.68% Of Sample 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Ttoal 

wt.% 

1.03 

29.43 

23.06 

12.90 

8;27 

9.45 

4.75 

2.13 

8.98 

ioo. 00 

Ash% V.M.% 

4.34 24.06 

5.88 21.33 

10.13 20.11 

14.63 19.76 

19.40 21.17 

25.11 21.33 

35.09 20.80 

44.31 18.48 

73.49 11.65 

19.19 19.90 

1.03 

30.46 

53.52 

66.42 

74.69 

84.14 

88.89 

91.02 

.oo.oo 

- 

i 

CLIXL 
F.S.I. 

TABLE 12: ADIT Jl4 - UPPER, LOT 1 

Washability Data: 1" x l/2" 

Specific Fractional Cumulative Elementary A& 
Gravity Floats Sinks 

wt.% A&% wt.% Ash% wt.% A&% wt.% A&% 

- 1.30 1.03 4.34 1.03 4.34 100.00 19.19 0.51 4.34 
1.30 - 1.35 29.43 5.88 30.46 5.83 98.97 19.34 15.75 5.88 

1.35 - 1.40 23.06 10.13 53.52 7.68 69.54 25.04 41.99 10.13 

1.40 - 1.45 12.90 14.63 66.42 9.03 46.48 32.43 59.97 14.63 

1.45 - 1.50 8.27 19.40 74.69 10.18 33.58 39.27 70.65 19.40 
1.50 - 1.60 9.45 25.11 84.14 11.86 25.31 45.76 79.42 25.11 

1.60 - 1.70 4.75 35.09 88.89 13.10 15.86 58.07 86.51 35.09 

1.70 - 1.80 2.13 44.31 91.02 13.83 11.11 67.90 89.96 44.31 

+ 1.80 8.98' 73.49 100.00 19.19 8.98 73.49 95.51 73.49 

Total 100.00 19.19 



FIGURE: 3 

COMPANY : Denison Mines Ltd. 
SAMPLE : ADIT 514 - UPPER, LOT 1 

SIZE : 1" x l/Z" 

WASHABILITY CURVES -- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPEClFlCI GRAVITY 

4 - ELEMENTARY ASH 

,S - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

ASH % I 

t 
I I 

1.5 1.4 1.3 

2.3 2.2 2.1 2.0 1.9 
I.8 1.7 I.6 

SPECIFIC GRAVITY 

DATE : May 12, 1972. 

CYCLONE ~P:GII:ECRIIIG SALES LTD. 

EDMONTON ALBERTA CANADA 
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FlGURE: za 

COMPANY : Denison Mines Ltd. 

SAMPLE : ADIT 514 - UPPER, LOT 1 

SIZE : 1" x l/2" 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIO GRAVITY 

4 - ELEMENTARY ASH 

5 - NEAR GRAVVITY MATERIAL 

WASHABILITY CURVES 
6 - EXPANDED FLOATS 

EXPANDED ASH % 

0 

70 

60 

90 

100 

ASH ‘10 

# 1 I I 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 I.6 I.5 1.4 I.3 

SPECIFIC GRAVITY 

CYCLWE ENGmi:iERwG SALES LTD. 

DATE : May 12, 1972. 
EDMONTON ALBERTA‘ CANAOA 
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T A B L E 13: ADIT 514 - UPPER, LOT 1 

,112" x l/4": 12.96 % of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Ht.% Ash% V.M.% 
Cum. Cum. 
wt.% F.S.I. 

2.00 3.76 24.14 2.00 9 

33.41 5.74 20.93 35.41 6 

23.14 10.01 19.87 58.55 4% 

12.50 14.41 19.46 71.05 3% 

6.26 19.64 20.07 77.31 3 

7.43 25.84 20.78 84.74 2% 

4.45 34.78 20.68 89.19 2% 

1.84 43.91 19.39 91.03 2% 

8.97 73.47 11.82 100.00 2% 

00.00 18.21 19.65 

Fractional Cumulative Elementary Ash 
0 

wt.% Ash% 

2.00 3.76 

33.41 5.74 

23.14 10.01 

12.50 14.41 

6.26 19.64 

7.43 25.84 

4.45 34.78 

1.84 43.91 

8.97 73.47 

100.00 18.21 

FlO - 
wt.% Ash% 

2.00 3.76 

35.41 5.63 

58.55 7.36 

71.05 8.60 

77.31 9.49 

84.74 10.93 

89.19 12.12 

91.03 12.76 

100.00 18.21 

Sj 
wt.% 

100.00 

98.00 

64.59 

41.45 

28.95 

22.69 

15.26 

10.81 

8.97 

inks 
Ash% wt.% 

18.21 1.00 

18.50 17.70 

i 

25.10 46.98 

33.53 64.80 

41.78 74.18 

I 

Ash% 

3.76 

5.74 

10.01 

14.41 

19.64 

25.84 

34.78 

43.91 

73.47 

TABLE 14: ADIT 514 - UPPER, LOT 1 

Washability Data: l/2" x l/4" 

1 



._ 
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FIGURE: 4 

COMPANY : Dais-on Mines Ltd. 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

SA!dPLE : ADIT 514 - UPPER, LOT 1 3 - SPECIFICI GRA”ITY 

SIZE : l/2” x i/4?‘. :‘: _ : - ’ 4 - ELEMENTARY ASH . _.._ 
- . 

‘.‘. . . 5 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES ---.-__-_~_ 
G- EXPANDED FLOATS 

EXPANDED ASH % 

0 2 4 6 8 IO 14 ‘. 16 20 

0 IO 20 40 50 60 70 80 90 100 

ASH % 

I I I 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 I.6 I.5 1.4 1.3 
SPECIFIC GRAVITY 

DATE : May 12, 1972. 
CYCLONE ENGII!ECRING SALES LTD. 

EDMONTON ALBERTA CANADA 



FIG 1URE 

0 

60 

-16a - 
:: 4a CURVE LEGEND 

I - FLOATS 

COMPANY: Denisbn Mines Ltd. 2 - SINKS 

SAMPLE : ADIT J14 - UPPER , LOT 1 3 - SPECIF10 GRA"lTY 
SIZE : l/2” x l/4” - - 4 ELEMENTARY ASH 

. ; S - NEAR GRAVITY h!ATERIAL 

WASHABILITY CURVES 6 - EXPANDED FLOATS 

- 

EXPANDED ASH % 

0 2 4 6 6 10 12 14 16 18 20 

0 IO 20 30 40 50 60 70 60 90 100 

ASH O/c, 

2.1 2.0 

SPECIFIC GRAVITY 

DATE : May 12, 19 72. 
CYCLONE ENGIf:FCRING SdLES LTD. 

EDMONTO’I ALGERT& CANACA 
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TABLE 15: ADIT 514, UPPER - LOT 1 

u4f' x am. : 14.86 % of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Cravitv 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

4 

Specific 
Gravity 

Fracti M.1 tive Elementqy Ash 

at 
wt.% Ash% 

Flo 
r\rt. 

:s 
Ash% t 

Sin1 
wt.% 

- 1.30 11.76 3.34 11.76 3.34 100.0: 

1.30 - 1.35 32.80 5.93 44.56 5.25 85.24 

1.35 - 1.40 22.06 10.06 66.62 6.84 55.44 

1.40 - 1.45 9.93 15.46 76.55 7.96 33.38 

1.45 - 1.50 5.08 20.83 81.63 8.76 23.45 

1.50 - 1.60 5.74 28.06 87.37 10.03. 18.37 

1.60 - 1.70 2.83 34.47 90.20 10.79 12.63 

'1.70 - 1.80 1.84 42.08 92.04 Il.42 9.80 

i-l.80 7.96 72.18 too. 00 16.26 7.96 
r- 

Total 00.00 16.26 

rJt.% 

11.76 

32.80 

22.06 

9.93 

5.08 

5.74 

2.83 

1.84 

7.96 

Ash % 

3.34 
5.93 

10.06 

15.46 

20.83 

28.06 

34.47 

42.08 

72.18 

100.00 16.26 
- 

CUIII. 
V.M.% wt.% 

24.01 11‘.76 
21.18 44.56 

18.65 66.62 

18.75 76.55 

19.52 81.63 

19.30 87.37 

19.43 90.20 

19.63 92.04 

13.23 100.00 

19.81 
,I 

TABLE 16: ADIT J14 - UPPER. LOT 1 

Washability Data: l/4" x an. 

CUin. 
F.S.I. 

9+ 

‘3 

6 

5% 

5 

4% 

4% 

4 

3 

ES 

I 

i - 

Ash% 

16.26 

17.98 

25.11 

35.05 

43.34 

49.57 

59.35 

66.53 

72.18 

wt.% Ash% 

5.88 3.34 

28.x 5.93 

55.59 LO.06 

71.58 15.46 

79.09 20.83 

84.50 28.06 

88.79 34.47 

91.12 42.08 

96.02 72.18 
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FIGURE: 5 CURVE LEGEND 

I - FLOATS 

2 - SINKS 
COMPANY : Denison Mines Ltd. 

SAMPLE : ADIT 514 - UPPER, LOT 1 3 - SPECIFIO GRAWTY 

SIZE : l/4” x 8m. 4- ELEMENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES _- 

EXPANDED ASH O/o 

6 - EXPANDED FLOATS 

0 2 4 6 8 IO I2 14 16 20 

0 IO 20 3C 40 SO 60 70 EO 90 100 

ASH % 

, I I I I 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : May 12, 1972. 
CYCLONE ENGltliERlNG SALES LTD. 

EDMONTON ALBERTA CANADA 
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FIGURE: 5a 

CURVE LEGEND 

COMPANY : Denison Mines Ltd. 

SAMPLE : ADIT J14 - UPPER, LOT 1 
SIZE : L/4" x 8m. 

WASHABILITY CURVES 
---_ 

I - FLOATS 

2 - SINKS 

3 - SPECIFIcf GRAVITY’ 

4 - ELEMENTARY AS” 

5 - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

I 
1 

2.3 2.2 2.1 2.0 I 
I.9 

1 
1.8 I.7 SPECIFIC 1.6 GRAVITY 1.5 1.4 1.3 

DATE : May 12, 1872. CYCLONE ENGIIlEERlllG SOLES LTD. 

EDMONTON ALBERTA CANADA 
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TABLE 17:~ADITJ14- UPPER. LOT1 

8m. x z&n. : 23.15% of Sample 

Ash, Volatile Matter and Cumulative F.S.I. 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

:ota1 

Specific 
Gravity 

Fraction .a1 Cunulative 

Floats T- Sinks 
wt.% Ash% Wt.% Ash% wt.% Ash% wt.‘/, Ash% 

- 1.30 34.93 2.74 34.93 2.74 100.00 

1.30 - 1.35 26.12 5.73 61.05 4.02 65.07 

1.35 - 1.40 16.52 10.00 77.57 5.30 38.95 

1.40 - 1.45 6.28 15.74 83.85 6.08 22.43 

1.45 - 1.50 3.44 21.81 87.29 6.70 16.15 

1.50 - 1.60 3.39 27.32 90.68 7.47 12.71 

1.60 - 1.70 2.06 35.26 92.74 '8.08 9.32 

1.70 - 1.80 1.28 42.90 94.02 8.56 7.26 

+ 1.80 5.98 69.72 lOO.Ol 12.22 5.98 

Total lOO.OC ) 12.22 

wt.% A& % V.M.% 
CUSS. 
Wt. % 

CUm. 
F.S.I. 

34.93 2.74 25.15 34.93 9+ 

26.12 5.73 21.00 61.05 9 

16.52 10.00 19.12 77.57 8% 

6.28 15.74 18.13 83.85 8 

3.44 21.81 19.24 87.29 8 

3.39 27.32 19.13 90.68 7% 
2.06 35.26 19.62 92.74 7% 

1.28 42.90 19.01 94.02 7% 

5.98 69.72 15.44 100.00 6% 

LOO. 00 12.22 21.45 

t 

T A B L E 18: ADIT J14 - UPPER. LOT 1 

Washability Data: 8% x 28m. 

12.22 17.46 2.74 

17.30 47.99 5.73 

25.06 69.31 10.00 

36.16 80.71 15.74 

44.09 85.57 21.81 

50.12 88.99 27.32 

58.42 91.71 35.26 

64.99 93.38 42.90 

69.72 97.01 69.72 

Elenentary Ash, - L 1 
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FIGURE: 6 

COMPdNY : Denison Mines Ltd. 

SAUPLE : ADIT J14 - UPPER, LOT 1 

SIZE : 8m. x 28m. 

WASHABILITY CURVES -- - ---- ~-..- 

. -. 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELEMENTARY ASH 

6 - NEAR GRAVlTY MATERIAL 

6 - EXPANDED FLOATS 

EXPANDED ASH % 

c.‘..,i, .:_ :.: t :, ,, ‘ :. _ ::c 
:. 8:. May 12, 1972. 
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FIGURE: 6a 

COMPANY : Denison Mines Ltd. 
SA'MPLE : ADIT 514 - UPPER. LOT 1 

S’ZE : 8m. x 281~. 

CURVC LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFf(7 GRAVITY 

4 - ELEtdENTARY ASH 

5 - NEAR GRCVITY MATERIAL 

WASHABILITY CURVES 6 - EXPANDED FLOATS 

--. 

EXPANDED ASH % 
n 3 * 6 R IO 12 14 I6 20 

ASH % 

I I I 1 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 I.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : May 12, 1972.. 
CYCLONE ENGIt!EERIIIG SALES LTD. 

EDMONT0.d ALGERTA CANADA 
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T A B L E 19: ADIT J14 - UPPER, LOT 1 

28m. x 100~1.: 13.33% of Sxnple 

Ash, Volatile Matter and Cmnulative F.S.I. 

Specific 
Gravity wt.% 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

f1.80 

- 

3 

Ash% V.M.% 

48.21 

22.14 

11.97 

4.98 

2.43 

2.50 

1.37 

0.88 

5.45 

2.26 24.78 48.28 9+ 

5.36 21.60 70.42 9+ 

9.37 20.04 82.39 9 

15.15 19.36 87.37 8% 

20.98 19.10 89.80 8% 

27.41 19.32 92.30 8 

34.95 19.74 93.67 8 

41.72 19.21 94.55 8 

65.62 17.50 100.00 8 

Total 100.00 9.77 22.45 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

- 
CUm. CUiil. 
Wt.% F.S.I. 

Fracti 
- 
0” 
- 

,a1 Cumul ,ive 

wt.% Ash% 
Flol 

wt.% 
St! - 

i 

s 
ksh% 

E 
l- Sin 

wt. % Ash% 

48.28 2.26 48.28 2.26 100.00 9.77 

22.14 5.36 70.42 3.23 51.72 16.78 

11.97 9.37 82.39 4.13 29.58 25.33 

4.98 15.15 87.37 4.75 17.61 36.18 

2.43 20.98 89.80 5.19 12.63 44.48 

2.50 27.41 92.30 5.80 10.20 50.07 

1.37 34.95 93.67 6.22 7.70 57.43 

0.88 41.72 94.55 6.55 6.33 62.30 

5.45 65.62 100.00 9.77 5.45 65.62 

100.00 9.77 

TABLE 20: ADIT 514 - UPPER, LOT 1 
Washability Data: 28~1. x 100.11. 

I 
wt.% A&% 

24.14 2.26 

59.35 5.35 

76.40 9.37 

84.88 15.15 

88.59 20.98 

91.05 27.41 

92.98 34.95 

94.11 41.72 

97.28 65.62 

Elementa ry Ash 

- 



FIGURE: ? 
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COMPANY : Denison Mines Ltd. 

SAMPLE : ADIT 514 - UPPER, LOT 1 

SIZE : ~28rn. x loom. 

WASHABILITY CURVES .- -- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPEC,F,(I GRAVITY- 

4- ELEMENTARY ASH 

5 - NEAR GRAWTY MATERIAL 

cj - EXPANDED FLOATS 

ASH % 
I , 

1.3 
2.2 2.1 2.0 1.9 

1.8 1.7 1.6 1.5 1.4 

SPECIFIC GRAVITY 

CYCLONE ENGIPiL.ERlNG SALES LTD. 

DATE : May 12, 1972. EDMONTOY ALBERTA CANADA 



FIGURE: 7a 

COMPANY : Denison Mines Ltd. 

SAMPLE : ADIT 514 - UPPER. LOT 1 

SIZE : 28m. x 100131. 

WASHABILITY CURVES -___ 

- 22a - 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFICI GRAVITY 

4- ELEMENTARY AS” 

S - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

EXPANDED ASH % 

ASH % 

I I I I , 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 I.3 

SPECIFIC GRAVITY 

CYCLONE fNG,EitER,I,G SALES LTD. 

DATE : May 12, 1972. EDMONTON ALEERTA’ CAN&OA 



- -23 - 

TABLE 21 - ADIT 514 - UPPER, LOT 1 

28m. x L0Om.: 13.33% of Sample 

Froth Flotation Test 

Solids, by weight in Slurry 

Time of Flotation 

Flotation Recovery 

Reagentk 

ax 

1.5 minutes 

88.80% 

MIBC & Kerosene 

Analyses of the Products 

Concentrate Tailings 

Ash, % 6.77 34.37 

Volatile Matter, % 23.51 20.68 

Residual Moisture, % 0.87 0.80 

Fixed Carbon, % 68.85 44.15 

F.S.I. 9 1 

Sulphur, % 0.34 1.02 
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TABLE 22: ADIT 514 - UPPER, LOT L 

-100 Mesh: 7.04% of Smple 

Froth Flotation Test 

Solids, by weightin Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 92.70% 

Reagents MIBC & Kerosene 

Analyses of the Products 

Ash, % 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulphur, % 

concentrate 

8.61 

23.22 

0.61 

67.56 

9 

0.40 

Tailings 

64.86 

30.95 

0.74 

3.45 

N.A. 

1.24 
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REPORT ON 

WASHABILITY CHARACTERISTICS AND CLEANING 

OF COKING COAL 

FOR 

DENISON MINES LTD. 

ADIT 514 - UPPER 

SZMMARY: 

The data presented in this report refer to washability 

characteristics and the washing of a 5-ton sample fiam Adit 514, Upper. 

The coal was cleaned using a two-stage water cyclone 

system, followed by after cleaning of fines in the clean coal in 

flotation cells. This was done to remove the remaining mineral matter 

from the fines. 

A clean coal yield of about 70% was obtained. 

The analysis of clean coal is as follows. 

Air Dried Basis As Shipped Basis 

Surface Moisture -- 6.00% 

Residual Moisture 1.34% 1.26% 

Ash 7.58% 7.13% 

Volatile Matter 21.43% 20.14% 

Fixed Carbon 69.65% 65.47% 

F.S.I. 7% 7% 

B.T.ti./lb. 14,310 13.450 

Sulphur 0.33% 0.31% 
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INTRODUCTION: 

Approximately a S-ton sample of the coal 1~a.s used for 

washability studies and production of clean coal. 

The coal was air dried, crushed to minus 3/4" and 

homogenized. A representative sample of about 500 lb. was taken 

for washability and flotation tests and the remaining portion was 

used for preliminary testing and production of the clean coal. 

The washing circuit employed is shown in Figure 1, 

Section 2 of this report. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

Per bti r"i . 
R.S. Sehgal, P. Eng. 
Laboratory Manager 



SECTION 1 

WASHABILITY DATA & FLOTATION TESTS 

ADIT J14 - UPPER 
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TABLE 1 - ADIT 514 - UPPER 

Head Sample Analysis 

Ash 16.23% 

Volatile Matter 20.56% 

Residual Moisture 1.15% 

Fixed Carbon 62.06% 

F.S.I. 5% 

B.T.U./Ib. 12,450 

Sulphur 0.31% 

TABLE 2 - ADIT J14 - UPPER 

Size Analysis 

Weipht % 

314" x 28 In. 80.85 

-28 Mesh 19.15 

Total 100.00 
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TABLE 3 - ADIT J14 - UPPER 

Incremental Float-Sink Analysis of 3/4" x 28 Mesh 

sp. Gr. 

-1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 
1.70 - 1.80 

+ 1.80 

Total 
c 

wt.% Ash% 

12.28 2.86 

25.94 5.66 

22.18 9.33 

11.52 15.22 

6.66 20.87 

7.58 27.36 

4.25 36.11 
2.14 43.09 

8.45 74.40 

100.00 17.64 
c 

V.M.% 

24.18 

20.89 

18.75 

18.87 

19.97 

20.55 

20.34 
19.70 

12.76 

19.77 

- 
T 

R.M.% 

1.08 

1.11 

1.09 

1.07 

0.99 

0.98 

1.01 
0.98 

1.06 

1.07 

TABLE 4 - ADZT J14 - UPPER 

Cumulative Float-Sink Analysis of 314" x 28 Mesh 

sp. Gr. 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

- 1.80 

Total I - 
Wt.% 

12.28 

38.22 

60.40 

71.92 

.77.58' 

85.16! 

89.41 

91.55 

100.00 

Ash% V.M.% 

2.86 24.18 

4.76 21.95 

6.44 20.77 

7.85 20.47 

8.80 20.43 

10.45 20.44 

11.67 20.44 

12.40 20.42 

17.64 19.77 ! - 
*F.S.I. by actual determination. 

R.M.% 

1.08 

1.10 

1.10 

1.09 

1.08 

1.08 

1.07 

1.07 

1.07 

F.C.% 

71.88 

72.19 

71.69 

70.59 

69.69 

68.03 

66.82 

66.11 

61.52 



T A B L E 5 - ADIT 514 - UPPER 

Washability Data for 3/4" x 28 m. 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

wt.% Ash% wt.% Ash% wt.% Ash% Wt.% Ash % 

- 1.30 12.28 2.86 12.28 2.86 100.00 17.64 6.14 2.86 

1.30 - 1.35 25.94 5.66 38.22 4.76 87.72 19.71 25.25 5.66 

1.35 - 1.40 22.18 9.33 60.40 6.44 61.78 25.61 49.31 9.33 

1.40 - 1.45 11.52 15.22 71.92 7.85 39.60 34.73 66.16 15.22 

1.45 - 1.50 5.66 20.87 77.58 8.80 28.08 42.73 74.75 20.87 

1.50 - 1.60 7.58 27.36 85.16 10.45 22.42 48.25 81.37 27.36 

1.60 - 1.70 4.25 36.11 89.41 11.67 14.84 58.92 87.29 36.11 

1.70 - 1.80 2.14 43.09 91.55 12.40 10.59 68.07 90.48 43.09 

+ 1.80 a.45 74.40 100.00 17.64 8.45 74.40 95.77 74.40 

Total 100.00 17.64 

1 

, 

.J 

I 



FIGURE : 

- 8- 
CURVE LEGEND 

I - FLOATS 

COMPaNY : Denison Mines Ltd. 2 - SINKS 

SlMPLE : Adit 514 - Upper (500 lb. Split) 
3 - SPEClFlCI GRAVITY 

4 - ELEMENTARY ASH 

SIZE : 314” x 28 m. 5 - NEAR GRAWTY MATERIAL 

6- EXPANDED FLOATS 

WASHABILITY CURVES -__ ._--- 

ASH % 
I I +, I 

I 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 I.5 1.4 1.3 

SPECIFIC GRAVITY 
, 

’ 

‘- 

CYCLONE ENGINEERING SALES LTD. 

DATE : June 2, 1972. EDMONTON ALBERTA CAN&DA 

~~__~_~ _ . __- 
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TABLE 6 - ADIT 514 - UPPER 

Froth FlotationTest of 28 Mesh x 0 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Reagents MIBC & Kerosene 

Analysescf the Products 

.Yield 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

P.S.I. 

Sulphur 

concentrate Tailings 

92.64% 7.36% 

7.92% 53.75% 

'22.25% 24.70% 

0.98% 1.06% 

68.85% 20.49% 

7% N.A. 

0.35% 0.85% 

c 



SECTION 2 

WASHING TESTS AND ANALYSIS OF PRODUCTS 

ADIT JL4 - UPPER 
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TABLE 1.. Adit 514 - Upper 

Approximate Distribution of Products 

Product Nt. % Ash % 

Clean Coal 71.00 7.60 

Coarse Refuse 26.00 41.00 
. 

Flotation Refuse 3.00 30.20 

Total 100.00 16.90 



FIG. t WASHIN,G CIRCUIT FOR ADIT J 14 - UPPER 
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TABLE 2. Adit 514 - Upper 

Proximate Analysis of Clean Coal 

Ash 7.58% 

Volatile Matter 21.43% 

Residual Moistura 1.34% 

Fixed Carbon 69.65% 

F.S.I. 7% 

B.T.U./Ib. 14,310 

Sulphur 0.33% 

TABLE 3. Adit 514 - Upper 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Oxygen 

Sulphur 

7.58% 

80.82% 

0.86% 

10.41% 

0.33% 
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TABLE 4 - ADIT $14 - Upper 

--.. 
Characteristics of the Ash 

Mineral Analysis of Ash 

Si02 

Al203 

Fe203 

TiCI 

p2°5 

cao 

'MgO 

Na20 

K20 

SO3 

53.14% 

23.66% 

3.58% 

1.22% 

1.86% 

6.54% 

1.66% 

0.34% 

0.36% 

4.92% 

Ash Fusibility 

Reducing Oxidizing 
Atmosphere 

OF 
Atmosphere 

OF. 

Initial Deformation Temperature 2325 2370 

Spherical Temperature 2410 2460 

Hemispherical Temperature 2495 2525 

Fluid Temperature 2590 2635 
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TABLE 5. Adit 514 - Upper 

Analysis of Rejects 

Coarse Refuse: + 28 Mesh 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

Flotation Refuse 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

41.38% 

16.92% 

1.20% 

40.50% 

1 

7,990 

0.30% 

30.27% 

19.86% 

1.12% 

48.75% 

2% 

9,850 

0.59% 
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REPORT ON 

WASHABILITY CRA&KTERISTICS 

OF 

. COXING COAL 

FOR 

DENISON MIhXS LTD. , 

ADIT 514 - MAIN 

SUMMARY: 

The data presentedin this report refer to Denison Nines 

Sample of Adit 514 - Main. 

The coal is of medium volatile bituminous rank. 

It has an ash of 10.5% and F.S.I. of 8. 

This coal can be cleaned to 7% ash at a cut point of 1.63 

with a yield of 93%. The amount of near gravity material at this 

cut point is 6%. The F.S.I. of the clean coal is 9. 

Froth flotation of fines indicates high recoveries and 

low ashes for the flotation concentration. 
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INTRODUCTION: 

A one ton sample of Adit 514 - Main, was air dried 

and the following work was done: 

1. A size analysis at l", l/Z", l/4", %n., 28%. and lOOn. 

2. A proximate Analysis on all Size Fractions. 

3. A float-sink analysis on all size fractions, except -100 mesh, 

at 1.30, 1.35, 1.40, 1.45, 1.50, 1.60, 1.70 and 1.80. 

4. Ash, Volatile Matter and Free Swelling Index determinations 

on all specific gravity fractions. 

5. Washability curves for all size fractions, except -100 znesh. 

6. Washability curves for +lOO inesh fraction of the raw saaple 

by reconstituting the data in 5. 

7. Froth Flotation tests on 28x1. x 100~ and ~100 m. fractions. 
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CONCLUSIONS AND RECOX%NDhTIONS: 

This coal is very easy to clean and has 

a high F.S.I. It should be considered for blending with some low 

ash and low F.S.I. coals. 

Respectfully submitted, 

CYCLONE ENGIhTERING SALES LTD. 

p&,&j 
Per: ; 

R.S. Sehgal, 4. Eng., 
Laboratory Maqager. 
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TABLE 1 - ADIT 514 - M&IN 

Classification by Rank 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphr 

Rar,k 

m-42% 

21.91% 

1.15% 

68.06% 

8 

13,830 

0.42% 

mvb 

T A B L E 2 - ADIT 514 -MAIN 

Analysis of Size Fractions 

Size 
.Fraction Wt.% Ash% V.M.% R.M.% F.C.% S.% F.S.I. 

+I" 15.38 16.33 20.59 0.97 72.11 0.39 6. 

1" x l/2" 11.02 13.88 20.70 1.06 64.36 0.41 6 

112" x l/4" 11.72 11.75 20.99 1.08 66.18 0.41 6% 

l/4" x am. 14.24 10.00 21.83 1.18 66.99 0.39 8% 

8m. x 28n. 26.06 6.58 22.98 1.28 69.16 0.40 9 

28m. x LOO.1 14.34 7.18 22.88 1.15 68.79 0.40 9 

-100 mesh 7.24 11.47 22.42 1.24 64.87 0.62 8% 

Total 100.00 la.42 21.91 1.15 68.06 0.42 8 

- 

- 

- 

- 

- 

- 



T A B L E 3 - ADIT J4 - MAIN 

Weight % and Ash % Disbribution vs. Size and Specific Gravity 
(Figures in brackets show the ash content of individual fractions). 

- 

T 
15.38 

(16.63) 

1" x l/2" 11.02 I 

112" x l/4" 

(13.34) 
I 

11.72 c 

(11.26) ' 

l/4" x am. 

1.30 1.35 1.40 1.45 1.50 1.60 1.70 1 .: 10 Total - - -L. 

3.05 3.91 1.52 1.40 1.22 0.80 0.67 ,0.85 
(4.28) (6.31) (15.23) (19.35) (23.62) (33.61) (41.41) (72.55) 

2.99 2.99 1.56 0.79 0.77 0.76 0.43 0.25 0.48 
(3.67) (5.57) (10.71) (14.96) (19.47) (22.95) (33.70) (40.67) (71.49) 

3.91 3.25 1.89 0.68 0.62 0.51 0.30 0.19 0.37 
(3.43) (5.47) (10.64) (14.87) (19.54) (24.72) (34.01) (42.53) (75.60) 

6.70 3.53 1.39 0.82 0.45 0.42 0.26 0.20 0.47 
(2.84) (4.96) (10.68) (15.23) (20.41) (26.61) (34.54) (43.78) (71.96) 

17.81 3.59 1.59 0.87 0.51 0.53 0.32 0.19 0.65 
(2.41) (6.26) (10.66) (15.54) (20.89) (28.64) (36.78) (45.02) (68.83) 

9.16 2.37 0.97 0.49 0.25 0.30 0.21 0.10 0.49 
(2.12) (5.05) (9.98) (16.64) (20.98) (29.10) (37.52) (44.76) (67.42) 

5.17 I 4.00 I 3.74 2.32 1.60 3.31 
(15.33) ('19.82) (25.12) (34.57) (42.36) (71.16) (10.41) 

I ’ 
r - 

- 100 mesh This fraction forms 7.24% of the total sample and has an ash content of 11.47%, thus 
giving a total sample ash value of 10.49%. 

14.24 
( 9.51) 

am. x 28m. 26.06 
(7.17) 

28m. x 1OOm. 14.34 
(7.60) 

92.76 I 

- 



T A B L E 4 - ADIT J14 - MAIN 

Weight % and Volatile Matter % Distribution vs. Size and Specific Gravity 

(Figures in brackets show the V.M. Content of individual fractions) 

28111. x 100m. 

- 100 mesh This fraction forms 7.24% of the total sample and has a volatile matter content of 
22.42%, thus giving a total sample volatile matter content of 21.66%. 



T A B L E 5 - ADIT 514 - MAIN 

Cumulative Weight % and Cumulative F.'S.I. vs. Size and Specific Gravity 

(Figures in brackets show the cumulative F.S.I. of cumulative fractions) 

- 1.80 Raw 

3.05 6.96 8.92 10.44 11.84 13.06 13.86 14.53 15.38 

l/2" x l/4" 3.91 7.16 9.05 9.73 10.35 10.86 11.16 11.35 11.72 
(9) (8%) (8) (8) (7%) (7%) (7) (7) (6%) 

1/411 x am. 6.70 10.23 11.62 12.44 12.89 13.31 13.57 13.77 14.24 
(g+) KJ+1 (g+) (9-t.) (9) (9) (9) (9) (8%) 

am. x 281n. 17.81 21.40 22.99 23.86 24.37 24.90 25.22 25.41 26.06 
(9+) @+I W) w-1 @+) (g+) (9+) @+) (9) 

28m. x lOO.lL 9.16 11.53 12.50 12.99 13.24 13.54 13.75 13.85 14.34 
@+I (9-3 @+I Of) (9f) w-) w-) (9+) (9) 

Total 43.62 63.26 72.62 77.79 81.79 85.53 87.85 89.45 92.76 

- 100 n. This fraction weighs 7.24% of the total sample and has a F.S.I. of 8% 
I 



T A B L E 6 - ADIT 514 - MAIN 

*Washability Data: +100 Mesh: 92.76% of the Sample 

(Reconstituted from Size Fractions) 

Specific Fractional Cumulative Elementary Ash 
Gravity Floats Sinks 

Wt.% Ash% wt.% Ash% wt.% Ash% wt.% Ash % 

- 1.30 47.03 2.72 47.03 2.72 100.00 10.41 23.51 2.72 

1.30 - 1.35 21.17 5.65 68.20 3.63 52.97 17.24 57.62 5.65 

1.35 - 1.40 10.09 10.72 78.29 4.54 31.80 24.96 73.24 10.72 

1.40 - 1.45 5.57 15.33 83.86 5.26 21.71 31.58 81.08 15.33 

1.45 - 1.50 4.32 19.82 88.18: 5.97 j 16.14 37.19 86.02 19.82 

1.50 - 1.60 4.03 25.12 92.21 6.81' 11,82 43.53 90.19 25.12 

1.60 - 1.70 2.50 34.57 94.71 7.54 7.79 53.06 93.46 34.57 

1.70 - 1.80 1.72 42.36 96.43 8.16 5.29 61.80 95.57 42.36 

+ 1.80 3.57 71.16 100.00 10.41 3.57 71.16 98.22 71.16 

Ttoal 
II loo-oo I lom41 I 1 



. . 
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FIGURE: 1 

COMPANY : Denison Mines Ltd. 

SA:MPLE : ADIT 514 - MAIN 

SIZE : +lOO Mesh 

WASHABILITY CURVES 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

ASH % 
I I I t 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 I.5 1.4 .I.3 

SPECIFIC GRAVITY 

, 

r- CYCLONE ENGINEERING SALES LTD. 

DATE : May 19, 1972. EDMONTON ALBERTA CANADA 



. . __. _ .._... _. _. ._ _~I , .~-. _ .._,._.. -__ . .._ ____ ._. -- _.-- -~~ .___-- --. --.-- ---__ 

FIGURE: la 

6C 

COMPANY : Denison Mines Ltd. 

- 8a - 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

SAMPLE : ADIT 514 - M4IN 3 - SPECIFICI GRAVITY 

SIZE : +lOO Mesh 4 - ELEMENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES - 
6 - EXPANDED FLOATS 

EXPANDED ASH % 

0 2 4 6 8 IO I2 14 16 20 
0 

too 
0 20 3C 40 50 60 70 60 90 100 

ASH % 

1 I , I , 
2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 I.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : May 19, 1972. . 
CYCLONE fNGIP!~ERltlG SALES LTD. 

EDMONTON ALBERTA CANADA 



I 

/ 

T A B L E 7 - ADIT J14 - MAIN 

Cumulative Volatile Matter: +100Pl.: 92.76% of the Sample 

(Reconstituted from Size Fractions) 

'Specific Fractional Cumulative 
Gravity Floats Sinks 

wt.% V.M.% wt.% V.M.% Wt.% V.M.% 

- 1.30 47.03 23.62 47.03 23.62 100.00 21.60 

1.30 - 1.35 21.17 20.97 68.20 22.80 52.97 19.79 

1.35 - 1.40 10.09 19.94 78.29 22.43 31.80 19.01 

1.40 - 1.45 5.57 19.82 83.86 22.26 21.71 18.58 

1.45 - 1.50 4.32 20.46 88.18 22.17; 16.14 18.15 

1.50 - 1.60 4.03 20.80 92.21 22.11~ 11.82 17.31 

1.60 - 1.70 2.50 18.35 94.71 22.00' 7.79 15.50 

1.70 - 1.80 1.72 16.58 96.43 21.91 5.29 14.16 

+ 1.80 3.57 12.99 100.00 21.60 3.57 12.99 

Total 100.00 12.60 
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TABLE 8 - ADIT 514 - MAIN 

7% Ash of Clean Coal 

Yield 

Floats Gravity 

Near Gravity Material 

A& 

Volatile Matter 

Residual Moisture 

. Fixed Carbon 

F.S.I. 

93.00% 

1.63 

6.00% 

7.00% 

22.05% 

1.02% 

69.93% 

9 
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TABLE 9 - ADIT J14 - MAIN 

Ash, Vqlatile Matter and Cumulative F.S.I. 

4-l” : 15.38% of the Sample 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

wt. % A&% V.M.% 
CU;n. 
wt.% 

19.83 4.28 22.54 19.83 

25.42 6.31 20.87 45.25 

12.73 11.24 20.04 57.98 

9.89 15.23 20.64 67.87 

9.09 19.36 22.29 76.96 

7.91 23.62 22.91 84.87 

5.18 33.61 19.15 90.05 

4.34 41.41 16.31 94..39 

5.61 72.55 10.25 100.0~ 

100.00 16.63 20.51 

- 
c I - 

cun . 
F.S.I. 

TABLE 10 - ADIT 514 - MAIN 

Washability Data: +l" 

Fractional II Cumlative 

wt.% 

19.83 

25.42 

12.73 

9.89 

9.09 

7.91 

5.18 

4.34 

5.61 

100.00 

Floats Sir ; 

Ash% 

v 

wt. % Ash% Wt.% 

4.28 19.83 4.28 100.00 16.63 9.91 

6.31 45.25 5.42 80.17 19.68 32.54 

11.24 57.98 6.70 54.75 25.89 51.62 

15.23 67.87 7.94 42.02 30.33 62.92 

~, 

19.35 76.96 9.29 32.13 34.97 72.42 

23.62 84.87 10.63 23.04 41.13 80.91 

33.61 90.05 11.95 15.13 50.29 87.46 

41.41 94.39 13.30 9.95 58.97 92.22 

-72.55 100.00 16.63 5.61 72.;5 97.. 20 72.55 

16.63 

4.28 

6.31 

11.24 

15.23 

19.36 

23.62 

33.61 

41.41 

- 
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FIGURE: 2 
CURVE LEGEND 

I - FLOATS 

CbMPANY :. Denison Mines Ltd. 2 - SINKS 

S’liPLE : ADIT 514 - MAIN 3 - SPEClFlCl GRAVITY 

SIZE : +it” 
4 - ELEII:ENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES ~___~___. -_ .- 
G- EXPANDED FLOATS 

I I 8 

‘2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : May 19, 1972. 
CYCLO:JE ENGll:ECfilHG SALES LTD. 

EDMONTON ALBERTA CANADA 



. 

- -lZa- 

FIGURE: 2a 

CXJMPANY: Denison Mines Ltd. 

SAMPLE : ADIT 514 - MAIN 

SIZE : +I" 

WASHABILITY CURVES _-- .---_... --- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFICI GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAViTY MATERIGL 

G - EXPANDED FLOATS 

ASH % 
I I I 

, 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

I CYCLONC ENGltlEERlNG SALES LTD. 

DATE : May 19, 1972. EDMONTOY ALBERTa’ CU!A3A 

-~.- 
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TABLE II-- ADIT 314 - MAIN 

Ash, Volatile Matter and Cumulative F.S.I. 

1" x l/2" : 11.02% of the Sample 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

?&al 

Wt.% 

27.19 
27.17 

14.19 

7.15 

6.99 

6.89 

3.87 

2.23 

4.32 

00.00 

A&% V.M.% 
CU2l. 
wt.% 

3.67 22.90 27.19 8% 

5.57 21.10 54.36 7% 

10.71 20.25 68.55 74, 

14.96 20.16 75.70 7 

19.47 21.32 82.69 7 

22.95 22.68 89.58 ‘3% 

33.70 19.39 93.45 6% 

40.67 17.33 95.68 6% 

71.49 10.81 100.00 6 

20.93 

L 

- 

TABLE 12 - ADIT 514 - MAIN 

Nabability data: 1" x l/2" 

1.30 - 1.35 

1.35 - 1.60 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Ash% 

3.67 

5.57 

10.71 

14.96 

19.47 

22.95 

33.70 

40.67 

71.49 

13.34 

Cumula. 
Floats 

Nt.% 

27.19 

54.36 

68.55 

75.70 

~ 

82.69 

89.58 

93.45 

95.68 

100.00 

“e 

Sinks 
Ash% wt.% -r- Ash% 

3.67 100.00 13.34 

4.62 72.81 16.95 

5.88 45.64 23.73 

6.74 31.45 29.61 

7.81 24.30 33,92 

8.98 17.31 39.75 

10.00 10.42 50.85 

10.72 6.55 60.99 

13.34 4.32 71.49 

- , r 
Elementary As Elementary As'r 
wt.% Ash% 

13.59 3.6; 

40.78 5.57 

61.45 10.71 

72.13 14.96 

79.20 19.47 

86.13 22.95 

91.52 33.70 

94.56 40.67 

97.84 71.49 
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FIG URE: 3 ’ 

COMPxu : Denison Mines Ltd. 

SAxPLE : ADIT 314 - MAIN 

SlZE : 1” x l/2” 

WAZiHABlLlTY CURVES --.--- -_. .- 

CURVE LEGEND 

I - FLOATS 

2- SINKS 

3 - SPEClFlO GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY MATERIAL 

G - EXPANDED FLOATS 

DATE : May 19, 1972. 

CYCLONE ENGINEERIIIG SASS LTD. 

EDMONTO:4 ACBiRTA CANACA 



FIGURE: 3a 

COMPANY : Denison Mines Ltd., 

SLIPLE : ADIT 514 - M4IN 

SIZE : 1” x l/2” 

WASHABILITY CURVES ______ -__-..-__- 

- 14a - 

CURVE LEGEND 

I - FLOATS 

* - SINKS 

3 - SPECIFICI GRAVITY 

4 - ELEMENTARY ASH 

5 - NEAR GRAWTY MATERIAL 

6- EXPANDIIP FLOATS 

ASH % 
I I I 

, 
2.3 2.2 2.1 2.0 I.9 1.6 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLONE F3!GII:EERING SALES LTD. 

DATE : May 19, 1972. EDMONTON ALBERTA CANADA 
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TABLE 13 - ADIT 314 - MAIN 

Ash, .Volatile Matter and +nulative F.S. 

l/2" x l/4" : 11.72% of Sasple 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

Fractional II Cumulative 

wt.% 

- 1.30 33.39 

1.30 - 1.35 27.75 

1.35 - 1.40 16.13 

1.40 - 1.45 5.81 

1.45 - 1.50 5.31 

1.50 - 1.60 4.31 

1.60 - 1.70 .2.53 

,1.70 - 1.80 1.66 

+ 1.80 3.11 

Total 100.00 

wt.% Ash% V.M. % 
CUDI. CUm. 
wt.% F.S.I. 

33.39 3.43 23.32 33.39 9 

27.75 5.47 20.76 61.14 8% 

16.13 10.64 19.75 77.27 8 

5.81 14.87 19.54 83.08 8 

5.31 19.54 18.63 88.39 7+ 
4.31 24.72 18.95 92.70 7% 

2.53 34.01 17.88 95.23 7 

1.66 42.53 16.11 96.89 7 

3.11 75.60 10.02 100.00 6% 

L00.00 11.26 20.71 

TABLE 14 - ADIT 514 - MAIN 

Washability kita: l/2" x l/4" 

Floats 
Ash% Wt.% Ash% 

3.43 33.39 3.43 

5.47 61.14 4.36 

10.64 77.27 5.68 

14.87 83.08 6.31 

19.54 88.39 7.11 

24.72 92.70. 7.92 

34.01 95.23 8.62 

42.53 96.89 9.20 

75.60 100.00 11.26 

11.26 

T- Sin 
wt.% Ash% 

100.00 11.26 

66.61 15.19 

38.86 22.13 

22.73 30.29 

16.92 35.58 

11.61 42.92 

7.30 53.67 

4.77 64.09 

3.11 75.60 

wt.% 

16.69 

47.27 

69.20 

80.18 

85.73 

90.55 

93.96 

96.06 

98.45 
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FIGURE: 4A CURVE LEGEND 

I - FLOATS 
CosMPaNY : Denison Mines Ltd. 2 - SINKS 
SA\lPLE : ADIT 514 - WIN 3 - SPECIFIQ GRAVITY 

SlZE : l/Z” x 114” 4 - ELEMENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES -__- ----- .- 
6 - EXPANDED FLOATS 

EXPANDED ASH % . 

0 

100 

0 2 4 6 6 IO 12 14 16 18 20 

0 IO 20 30 40 50 60 70 80 90 100 

ASH ‘10 

I I I t 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

CYCLONE ENGINEERING SALES LTD. 

DATE :May 19, 1972. EDtiONTON ALBERTA CANADA . . 
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CURVE LEGEND 

FIGURE: 4a 
I - FLOATS 

COMPANY : Denison Mines Ltd. 

SAMPLE : ADIT .314- MAIN 

SIZE : 112.” x 114” 

WASHABILITY CURVES -__--_- -- 

2 - SINKS 

3 - SPECIFIU GRAVITY 

c, - ELEMENTARY ASH 

S - NEAR GRAWTY MATERIAL 

G- EXPANDED FLOATS 

EXPANDED ASH % .^ 26 

ASH % I 1 I 
I 

1.9 
1.8 1.7 1.6 I.5 1.4 1.3 

d 2.3 2.2 2.1 2.0 
SPECIFIC GRAVITY 

Cy~~or.j~ E,:G,N:_ER,I.IG SALES LTD. 

DATE : May 19, 1972. EDMONTON ALBERTA CANAOA 

_ ~~__~ ___ 
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TABLE 15, - ADIT 514 - MAIN 

Ash, Volatile Matter and Cunulative F.S.I. 

l/4" x am: 14.24% of the Saqle 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Ash% V.M.% 

47.07 2.84 23.63 47.07 

24.82 4.96 21.43 71.89 

9.79 10.68 20.43 81.68 

5.74 15.23 19.76 87.42 

3.19 20.41 19.07 90.61 

2.96 26.61 18.68 93.57 

1.73 34.54 17.24 95.30 

1.40 43.78 lb.33 96.70 

3.30 71.96 12.68 100.00 

100.00 9.51 21.68 

C 

Fractic .1 

wt.% Ash% 

47.07 2.84 

24.82 4.96. 

9.79 10.68 

5.74 15.23 

3.19 20.41 

2.96 26.61 

1.73 34.54 

1.40 43.78 

3.30 71.96 

9.51 

T A B L E lb - ADIT 514 - MAIN 

Washability Data: l/4" x 8 Tn. 

Cum. 
F.S.I. 

9-k 

9+ 

9-F 

9+ 

9 

9 

9 

9 

8% 

FL< 
Wt. % 

47.07 

71.89 

81.68 

87.42 

90.61 

93.57 

95.30 

96.70 

100.00 

llative Elenen 
1 Sinks II 
L 

wt.% 

100.00 

52.93 

28.11 

18.32 

12.58 

9.39 

6.43 

4.70 

3.30 

Ash% t Wt.% 

9.51 23.53 

15.44 59.48 

24.70 76.79 

32.19 84.55 I 39.94 89.01 

46.57 92.09 

55.76 94.44 

63.57 96.00 

71.96 98.35 

CUml 

:s 

A&l% 

2.84 

3.57 

4.42 

5.13 

5.67 

6.33 

6.85 

7.38 

9.51 

ry Ash 

Ash % 

2.84 

4.96 

10.68 

15.23 

20.41 

26.61 

34.54 

43.78 

71.96 
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FIGURE: 5 

COMPANY : Denison Mines Ltd. 

Sb.h,PLE : ADIT 514 - MAIN 

SIZE : 11.4" x 8m. 

WASHABILITY CURVES -.- 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPEClFiO GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRWITY hlATERlAL 

G- EXPANDED FLOATS 

EXPANDED ASH % 

ASH % 
I I I 

I 
2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 I.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE : May 19, 1972. 
CYCLONE ~NG,I:tSWlG SALES LTD. 

.%MONTON ALEERTC CANKIA 
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I -IGURE: 5a 

COMPANY : Denison Mines Ltd. 

SAMPLE : BDIT J14 - MAIN 

SIZE : 114” x 8m. 

WASHABILITY CURVES 

CURVE LEGENG 

I - FLOATS 

2 - SINKS 

3 - SPECIFIQ GRAVITY 

4 - ELEMENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

EXPANDED ASH % 

I I I , 

I 
2.1 2.0 1.9 1.8 

1.7 1.6 1.5 1.4 I.3 
2.3 2.2 

SPECIFIC GRAVITY 

CYCLONE ENGlNtERING SALES LTD. 

DATE : May 19, 1972. EDMONTOI’ ALBERTA’ CANACA 

~___ __.~ ~_ 
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TABLE 17 - ADIT 514 - MAIN 

Ash, Volatile Matter and Cumulative F.S.I. 

th. x 2Sm.: 26.06% of the Sample 

.Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Specific 
Gravity 

- 1.30 

1.30'- 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

,1.70 - 1.80 

i- 1.80 

Total 

Wt.% Ash% V.M.% 
CUL 
wt.% 

Cuin. 
F.S.I. 

68.34 2.41 23.81 68.34 9f 

13.77 6.26 20.49 82.11 9+ 

6.11 10.66 18.95 88.22 9+ 

3.33 15.54 18.35 91.55 9+ 

1.96 20.89 18.31 93.51 9+ 

2.03 28.64 17.93 95.54 9+ 

1.24 36.78 16.71 96.78 9+ 

0.72 45.oi 16.60 97.50 9+ 

2.50 68.83 14.90 100.00 9 

!OO. 00 7.17 22.28 

TABLE 18 - ADIT 514 - MAIN 

Washability D&a: 8n. x 28 m. 

Fracti one %l 

wt.% Ash% 

68.34 2.41 

13.77 6.26 

6.11 10.66 

3.33 15.54 

1.96 20.89 

2.03 28.64 

1.24 36.78 

0.72 45.02 

2.50 68.83 

100.00 7.17 
- 

CUml lli 
-r 

Floats 
wt.% 1 Ash% 

I 
68.34 2.41 

82.11 3.06 

88.22 3.58 

91.35 4.02 

93.51 4.37 

95.54 4.89 

96.78 5.30 

97.50 5.59 

100.00 7.17 

2tive 

Si 
Wt.% 

100.00 

31.66 

17.89 

11.78 

8.45 

6.49 

4.46 

3.22 

2.50 

nk: 

i 

s 
Ash% 

7.17 

17.44 

26.05 

34.03 

41.32 

47.49 

56.08 

63.51 

68.83 

Elenentary Ash 

wt.% Ash% 

34.17 2.41 

75.23 6.26 

85.16 10.66 

89.89 15.54 

92.53 20.89 

94.52 28.64 

96.16 36.78 

97.14 45.02 

98.75 68.83 



FIGURE: 6 
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SAMPLE : 
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Denison Mines Ltd. 

ADIT 514 - MAIN 

. 8m. x z&n. 

WASHABILITY CURVES _-_- 
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, - FLOATS 

2 - SINKS 

3 - SPECIFICI GRAVITY 

4 - ELEMENTARY ASki 

5 - NEAR GRAVITY MATERIAL 

6 - EXPANDED FLOATS 

DATE : 
' 

May 19, 1972. 

CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CANADA 
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CURVE LEGEND 

FIGURE.: 6a 
, - FLOATS 

I.. 
COMPANY : Denison Mines Ltd. 2 - SINKS 

SAMPLE : ADIT 514 - M.4I.N 3 - SPEC,F,(I GRAVITY 

SIZE : 8rn. x 28m. 

4 - ELEMENTARY ASH 

S - NEAR GRAVITY MATERIAL 

fi- EXPANDED FLOATS 

WASHABILITY CURVES 

,ASH % 

t 2.3 2.2 2.1 2.0 1.9 I.8 I. 0 

SPECIFIC GRAVITY 

I , 

I.7 1.6 1.5 1.4 1.3 

CYCLONE ENGINEERING SALES LTD. 

DATE : Nay 19, 1972. EDMONTON ALSERTi CANADA 
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TABLE 15 - ADIT J14 - MAIN 

Ash, Vqlatile Matter and Cumulative F.S.I. 

28 x 100 m.: 14.34% of Sample 

Specific Specific 
Gravity Gravity 

CUm. CUm. CUllI. CUllI. 
wt.% Ash% V.M.% V.M.% wt.% wt.% F.S.I. F.S.I. 

- - 1.30 1.30 63.85 2.12 23.99 23.99 63.85 63.85 9+ 9+ 

1.30 1.30 - - 1.35 1.35 16.56 5.05 21.31 21.31 80.41 80.41 9+ 9+ 

1.35 1.35 - - 1.40 1.40 6.74 9.98 20.57 20.57 87.15 87.15 9+ 9+ 

1.40 1.40 - - 1.45 1.45 3.41 16.64 19.82 19.82 90.56 90.56 9+ 9+ 

1.45 1.45 - - 1.50 1.50 1.73 20.98 19.02 19.02 92.29 92.29 9+ 9+ 

1.50 1.50 - - 1.60 1.60 2.k 29.10 18.58 18.58 94.40 94.40 9-k 9-k 

1.60 1.60 - - 1.70 1.70 1.44 1.44 37.52 17.77 17.77 95.84 95.84 9-t 9-t 

1.70 1.70 - - 1.80 1.80 0.68 0.68 44.76 17.92 17.92 96.52 96.52 9+ 9+ 

+ + 1.80 1.80 3.48 3.48 67.42 19.89 19.89 100.00 100.00 9 9 

Total 100.00 7.60 22.70 

TABLE 20: ADIT 514 - MAIN 

Washability Data: 28m. x loon. 

Specific. Fractional Cumulative 'Elenentary Ash 
Gravity Floats Sinks 

wt.% Ash% wt. % A&% wt.% Ash% wt.% Ash% 

- 1.30 63.85 2.12 63.85 2.12 100.00 7.60 31.92 2.12 

'1.30 - 1.35 16.56 5.05 8'0.41 2.72 36.15 17.27 72.13 5.05 

1.35 - 1.40 6.74 9.98 87.15 3.28 19.59 27.61 83.78 9.98 

1.40 - 1.45 3.41 16.64 90.56 3.79 12.85 35.85 88.86 16.64 

1.45 - 1.50 1.73 20.98 92.29 4.11 9.44 44.15 91.42 20.98 

1.80 - 1.60 2.11 29.10 94.40 4.67 7.71 49.35 93.35 29.10 

1.60 - 1.70 1.44 37.52 95.84 5.17 5.60 55.98 95.12 37.52 

1.70 - 1.80 0.68 44.76 96.52 5.44 4.16 63.72 96.18 44.76 

+ 1.80 3.48 67.42 100.00 7.60 3.48 67.42 98.26 67.42 

Total 100.00 7.60 



FIGURE: 7 - 

COMPANY : 

SAMPLE 1 

SIZE : 

__ 

Denison Mines Ltd. 

ADIT 514 - tl!iIN 

28m. x 100x. 

__._ . . . . 

.. .L 

_ 22 i. 

CURVE LEGEND 

I - FLOATS 

2 - SINKS 

3 - SPECIFIU GRAVITY 

4 - ELEMENTARY ASH 

S _ NEAR GRAVITY MATERIAL 

G- EXPANDED FLOATS 

WASHABILITY CURVES 

‘XPANDED ASH % 14 16 18 20 

. 

1-y d, , , . :  40 SO 
0 IO 20 30 

ASH % . 

I. I 
2.3 z.2 2.1 2.6 1.9 I.8 

SPECIFIC GRAVITY 

CYCLONE ~NGlNiERING SALES LTD. 

DATE : May 19, 1972. 
EDMONTON ALBERTA CANACA 
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FIGURE: 7a 

COMPANY : Denison Mines Ltd. 

SAMPLE : ADIT 514 - MAIN 

SIZE : 281~ x 1O’h. 

. : ., .,. 

CURVE LEGEND 

I - FLOATS 

2 - SINKS’ 

J - SPEClFlU GRAVITY 

4 - ELEMENTARY ASH 

5 - NEAR GRAVITY MATERIAL 

G- EXPANDED FLOATS 

WASHABILITY CURVES 
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TABLE 21 - ADIT 314 - MACN 

28m. x 100m.:' 14.34% of Smple 

Froth Flotation Test 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 93.62% 

Reagents MIBC & Kerosene 

Ash, % 

VolatileMatter, % 

Residual Moisture, % 

Fixed Carbon, % 

F.S.I. 

Sulphur, % 

Analvses of the Products 

concentrate 

5.49 

22.43 

0.98 

71.10 

9+ 

0.37 

TaiIinps 

43.90 

20.02 

1.21 

34.87 

1% 

1.28 
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TABLE 22 - ADIT 514 - MAIN 

-1OOM.: 7.24% of Sample 

Froth Flotation Test 

Solids, by weight in Slurry 

Time of Flotation 

Flotation Recovery 

Reagents 

Analyses of the Products 

Ash, % 

Volatile Matter, % 

Residual Moisture, % 

Fixed Carbsn, % 

F.S.I. 

Sulphur, % 

8% 

1.5 minutes 

92.68% 

MIBC & Kerosene 

Concentrate Tailings 

6.63 65.57 

22.88 23.69 

1.20 1.26 

69.29 9.48 

9 N.A. 

0.53 2.74 
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REPORT ON 

WASHABILITY CHARACTERISTICS AND CLEANING 

OF COKING COAL 

FOR 

DENISDN MINES LTD. 

ADIT 514 - MAIN 

SUMWRY: 

The data presented in thi's report refer to washability 

characteristics and the washing of a 5-ton sm$le from Adit 514, Main. 

The system used for cleaning of this coal was a two-stage 

water cyclone circuit. 

A yield of about 90% was obtained. 

The analysis of clean coal is as follows. 

Air Deied Basis As Shipped Basis 

Surface Moisture -- 6.00% 

Residual Moisture 0.99% 0.93% 

Ash 7.67% 7.21% 

Volatile Matter 22.98% 21.60% 

Fixed Carbon 68.36% 64.26% 

F.S.I. 8 8 

B.T.U./lb. 14,310 13,450 

Sulphur 0.38% 0.36% 
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INTRODUCTION: 

Approximately a 5-ton sample of the coal was used for 

washability studied and production of clean coal. 

The coal was air dried, crushed to minus 3/4" and 

homogenized. A representative sample of about 500 lb. ws taken 

for washability and flotation tests and the remaining portion was 

used for preliminary testing and production of the clean coal. 

The washing circuit employed is shown in Figure 1, 

Section 2 of this report. 

Respectfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

Per: 
R.S. Sehgal, P. E$g., 
Laboratory Manager. 



SECTION 1 

WASHABILITY DATA AND FLOTATION TESTS 

ADIT 514 - MAIN 
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T A B L E 1 - ADIT Jl.4- MAIN 

Head Sample Analysis 

Ash 9.85% 

Volatile Matter 22.21% 

Residual Moisture 0.88% 

Fixed Carbon 67.06% 

F.S.I. 8 

B.T.U./lb. 13,960 

Sulphur 0.41% 

T A B L E 2 - ADIT 514 - MAIN 

Size Analysis 

Weight % 

3/4" x 28 Mesh ,79.64 

- 28 Mesh 20.36 

Total 100.00 
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,TABLE 3- ADITJ14-MAIN 

Incremental Float-Sink Analysis of 3/4" x 28 Mesh 

sp. Gr. 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Wt.% Ash % V.M.% R.M.% 

47.51 2.37 23.64 0.97 

22.59 5.31 20.37 0.95 

8.34 10.40 18.98 0.89 

5.28 15.31 18.97 0.90 

3.78 18.95 20.20 0.89 

3.91 25.72 20.93 0.86 
3.24 33.90 19.46 0.90 

1.80 41.08 18.68 0.84 

3.55 67.20 14.10 0.83 

.oo. 00 9.95 21.47 0.94 

- 

TABLE 4 - ADIT J14 - MAIN 

Cumulative Float-Sink Analysis of 3/4" x 28m. 

wt.% 

47.51 
70.10 

78.44 

83.72 

87.50 

91.41 

94.65 

96.45 

100.00 

Ash % V.M. % R.M.% 

2.37 23.64 0.97 
3.32 22.59 0.96 

4.07 22.20 0.96 

4.78 21.99 0.95 

5.39 21.92 0.95 

6.26 21.89 0.95 

7.21 21.80 0.94 
7.84 21.74 0,94 

9.95 21.47 0.94 

F.C.% 

73.02 
73.13 

72.77 

72.28 

71.74 

70.90 

70.05 
69.48 

67.64 

F.S.I." 

9+ 
'9 

8% 

8% 

8% 

8% 
8 
8 

7% 

* F.S.I. by actual determination. 



Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

I- 1.80 

Total 

TABLi 5 - ADITil.4-MAIN 

WAshability Data for 314" x 28 Mesh 

Fractional Cumulative Elelller 

wt.% Ash% 

47.51 2.37 

22.59 5.31 

a.34 10.40 

5.28 15.31 

3.78 18.95 

3.91 25.72 

3.24 33.90 

1.80 41.05 

3.55 67.20 

100.00 9.95 
- 

Floats -I- 
Ash% 

2.37 

3.32 

4.07 

4.78 

5.39 

6.26 

7.21 

7.84 

9.95 

100.00 

52.49 

29.90 

21.56 

16.28 

12.50 

8.59 

5.35 

3.55 

9.95 

16.80 

25.49 

31.33 

36.52 

41.83 

49.17 

48.41 

67.20 

23.75 

58.81 

74.27 

81.08 

85.61 

89.46 

93.03 

95.55 

98.23 

ry Ash 

Ash % 

2.37 

5.31 

10.40 

15.31 

18.95 

25.72 

33.90 

41.08 

67.20 
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CURVE LEGEND 

FIGURE : 

COMPANY: Denison Mines Ltd. 

SAblPLE : Adit 514 - Main (500 lb. Split) 

SIZE : 3/4” x 28 Mesh 

I - FLOATS 

2 - SINKS 

3 - SPECIFIC7 GRAVITY 

4 - ELEMENTARY ASH 

S - NEAR GRAV,TY MATERIAL 

~ASHAEILITY CURVES 
G - EXPANDED FLO&TS 

ASH % 

I 
4 I 

2.3 2.2 2.1 2.0 1.9 I.8 I.7 I.6 I.5 1.4 1.3 , 
SPECIFIC GRAVITY 

< 

7. CYCLONE ENGINEERING SALES LTD. 

DATE : June. 1972. EDMONTON ALBERTA CANADA 
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TABLE 6 - ADIT 514 - MAIN 

Froth Flotation Test of 2.8 x 0 m. 

Solids, by weight in Slurry 

Time 

Reagents 

8% 

1.5 minutes 

MIBC & Kerosene 

Analvses of the Products 

cencentrate 

Yield 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

Sulphur 

90.53% 9.47% 

5.76% 37.27% 

23.02% 20.31% 

1.16% 1.01% 

70.06% 41.41% 

9 1 

0.44% 1.14% 

Tailings 

i 



SECTION 2 

WASHING TESTS AND ANALYSIS OF PRODUCTS 

ADIT 514 - MAIN 
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TABLE 1. Adit 514 - Main 

Approximate Distribution of Products 

Product wt. % Ash % 

Clean Coal 92.00 7.60 

Refuse 8.00 35.00 

Total 100.00 9.80 
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LEGEND : 

---_- -- CLE,%N COAL 

CLEAN COAL 
*:-, 

CYCLONE ENGlNEERlNG SALES LTD. 

EDMONTON ALBERTA C&l ADA 
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TABLE 2. Adit 514 - Main 

Proximate Analysis of Clean Coal 

Ash 7.67% 

Volatile Matter 22.98% 

Residual Moisture 0.99% 

Fixed Carbon 68.36% 

P.S.I. 8 

B.T.U./lb. 14,310 

Sulphur 0.38% 

TABLE 3. Adit 514 - Main 

Ultimate Analysis 

Ash 7.67% 

Carbon 78.68% 

Hydrogen 5.16% 

Nitrogen 1.15% 

Oxygen 6.96% 

Sulphur 0.38% 



- 14 - 

'TABLE 4- ADIT 514 - MAIN 

'Characteristics of the Ash 

Si02 

*lz03 

FeP.03 

Ti02 

'2'5 

cao 

%O 

Naj,O 

K20 

803 

Mineral Analysis of Ash 

50.98% 

21.68% 

4.82% 

0.97% 

0.61% 

9.18% 

2.14% 

0.60 

0.61 

6.35% 

Ash Fusibility 

Reducing Oxidizing 
Atmosphere 

OF. 
Atmosphere 

OF. 

Initial Deformation Temperature 2300 2345 

Spherical Temperature 2355 2415 

Hemispherical Temperature 2435 2480 

Fluid Temperature 2515 2580 
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TABLE 5. Adit 514 - Main 

Analysis of the Reiects 

CWC Refuse 

Ash 35.41% 

Volatile Matter 18.21% 

Residual Moisture 0.78% 

Fixed Carbon 45.60%' 

F.S.I. 3 

B.T.U./lb. 9,410 

Sulphur 0.58% 











The 1487 pages of this report following this page contain coal 
quality data, and remain confidential under the terms of the 
Coal Act Regulation, Section 2(1). They have been removed 
from the public version. 

 

http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/10_251_2004 

 

http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/10_251_2004�



