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\ REPORT ON 

WASHABILITY CHARACTERISTICS 

OF 

COKING COAL 

FOR 

DENISON MINES LTD. 

SAXON ADIT #I 

SUMNARY: 

The data presented in this report refer to the Washability 

Characteristics of Denison Mines Sample Saxon Adit 81. 

i 

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

low ash, i.e. 10% and excellent coking characteristic (F,S.I. of 65). 

The Cleaning Characteristics tie very good and the coal will 

easily clean to 7% ash with a yield of 90% at a cut point of 1.50. 

Froth flotation of fines indicates high recoveries at low ash 

and high F.S.I. vaIues. 
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A l-Ton sample of Saxon Adit 81 was air dried prior 

to SndySS8 and the following work was done on it. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

A size analysis at I”, l/4”, 28 m. and 100 m. 

A proximate analysis 6x1 all size fractions. 

A float-sink analysis cm 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 swellingiodex determinations 

on all specific gravity fractions. 

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

Washability curves for + 100 mesh fractin of the raw sample 

by re-constituting the data in 5. 

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

fractions. 
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CONCLUSIONS: 

From the data i,t is evident the coal is of very good 

quality, both from coking and cleaning points of view. 

&spectfuIly submitted, 

CYCLONE ENGINEERING SALES LTD. 

per: -* 
Jaboratory Manager. 

-;. : 
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TABLE 1. sAXON ADIT #1 

Classification by Rank 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

SuIphw 

B.T.U./lb. 

F.S.I. 

Rank 

9.82% 

20.93% 

0.53% 

68.72% 

0.25% 

13,840 

6% 

mvb 

TABLE 2. SAXON ADIT #I 

Analysis of Size Fraction 

wt.% 

18.90 

31.46 

33.59 

10.64 

5.41 

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

12.79 23.53 0.42 63.29 

9.81 20.36 0.39 69.44 

8.83 19.94 0.76 70.47 

7.90 21.36 0.36 70.38 

9.35 PO.52 0.66 69.47 

9.82 20.93 0.53 68.72 
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1” x 114” 

l/4" x 28 m: 

28m. x 100111. 

Total 

- 100 mesh 

TABLE 3. - SAXON ADIT #l 1. 

Weight % and Ash % Distribution VB, Size and Specific Gravity 

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

1.30 1.3; 1.40 1.45 1150 1.60 1.70 I.'80 Tbtal 

2.65 5.85 3.31 0.95 1.42 2.97 0.11 0.30' 18.90 
(3.38) (5.96) ,~(9.75) (13.46) (18.86) (20.29) (2:: 2, (31.97) (78.46) (12.36) 

6.12 12.68 6.52 2.43 1.02 1.02 0.43 0.13 1.11 31.46 
(2.84) (5.56)' (9.45) (14.62) (19.27) (21.67) '(27.43) (35.84) (75.11) (10.38) 

0 

11.99 10.08 5.76 2.38 1.48 0.75 0.24 0.17 0.74 
(2.52) (6.89) (9.56) (14.62) (19.02) (23.99) (29.86) (38.59) (71.72) 

33.59 7 
(9.01) 

4.30 2.73 1.68 0.71 0.49 0.34 0.08 0.05 0.26 10.64 
(1.90) (3.92) (8.50) (13.60) (18.31) (23.86) (33.46) (41.73) (70.52) (7.81) 

25.06 31.34 17.27 6.47 4.41 5.08 2.09 0.46 2.41 94.59 
(2.58) (5.92) (9.45) (14.34) (18.30) (21.35) (26.50) (36.57) (73.99) (10.00) . 

This fraction forms 5.41% of the total sample and has an ash content of 9.35%, thus 
giving a total sample ash value of 9.96%. 

.: 
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TABLE 4. SAXON ADIT #1 

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

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

+ 1" 2.65 5.85 3.31 0.95 1.42 2.97 1.34. 0.11 0.30 18.90 
(22.69) (21.20) (20.57) (23.32) (26.56) (28.39) (30.00) (27.41) (9.30) (23.41) 

1" x l/4" 6.12 12.68 6.52 2.43 1.02 1.02 0.43 0.13 I.11 31.46 
(22.50) (20.66) (18.61) (17.74) (20.00) (25.40) (27.06) (26.01) (9.62) (20.22) .: 

I 

28 x 100 m. 

- 100 In. This fraction forms 5.41% of the total sample and has a volatile matter'content of 20.52% 
thus giving a total sample volatie matter value of 20.83%. 
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TABLE 5. SAXON hDIT #l 

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

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

- 1.60 - 1.70 - 1.80 Raw 

+ 1" 2.65 8.50 11.81 12.76 14.18 17.15 18.49 18.60 18.90 
(g+) (9) (8) (7&) (7%) wd (5%) (5%) (5) 

1" x l/4" 6.12 18.80 25.32 27.75 28.77 29.79 30.22 30.35 31.46 
@+I (8%) (7&) (6%) 

: 
(6) (5%) (5%) (5%) (5) , 

28 x 100 m. 

Total 25.06 56.40 73.67 80.14 84.55 89.63 91.72 92.18 94.59 

- 100 mesh Weight % of this fraction is 5.41 and has a F.S.I. of 7 
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TABLE 6. SAXONADITB1 

Washability Data: +lOO m. - 94.59% of total.Smple 
(Reconstituted from Size Fractions) 

Specific .Fractional cmu1at1ve 
Gravity 

.Elementai-y Am 

Floats Sinks 

Wt.% Ash % wt.% Ash % wt."/. Ash % *Wt.% ,Ash % 

- 1.30 26.49 2.58 26.49 2.58 100.00 %O.OO 13.24 2.58 

1.30 - 1.35 33.13 5.92 59.62 4.44 73.51 '12.68 43.06 5.92 

1.05 - 1.40 18.26 9.45 77.88 5.61 ~40.38 18.22 68.75 9.45 

1.40 - 1.45 6.84 14.34 84.72 6.32 22.12 25.46 81.30 14.34 

1.45 - 1.50 4.66 18.30 89.38 6.94 15.28 30.44 87.05 18.30 

1.50 - 1.60 5.37 21.35 94.75 7.76 10.62 35.76 92.06 21.35 

1.60 - 1.70 2.21 26.50 96.96' 8.18 5.25 50.51 95.86 26.50 

1.70 - 1.80 0.49 36.57 97.45 8.33 3.04 67.96 97.20 36.57 

+ 1.80 2.55 73.99 100.00 10.00 2.55 73.99 98.73 73.99 

Total 100.00 10.00 
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TABLE 7. SAXON ADIT #l 

Cumulative Volatile Matter for +lOO m.: 94.59% of Total Sample 
(Reconstituted frm Size Fractions) 

Specific ~Fractional Cumulative 
Gravity Floats Sinks 

wt.% EM. % Wr;%-PTFI.% wt. 0 V;:M.% 

- 1.30 26.49 22.11 26.49 22.77 100.00 20.84 

1.30 - 1.35 33.13 20.33 59.62 21.41 73.51 20.14 

2.35 - 1.40 18.26 18.93 77.88 20.83 40.38 20.00 

1.40 - 1.45 6.84 18.51 84.72 .20.64 22.12 20.88 

1.45 - 1.50 4.66 20.72 89.38 20.65 15.28 21.94 

1.50 - 1.60 5.37 25.74 94.75 20.94 10.62 22.48 

1.60 - 1.70 2.21 28.16 596.96 21.10 .5.25 19.14 

1.70 - 1.80 0.49 23.68 97.45 21.11 3.04 12.58 

+ 1.80 2.55 10.45 100.00 20.84 2.55 10.45 

Total 100.00 20.84 

-_..-- - 





- 10 - 

TABLE 8. SAXON ADIT #1 

7% Ash of Clean Coal 

Yield: 

Floats Gravity: 

Near Gravity Material: 

Ash: 

Volatile Matter: 

Residual Moisutre: 

Pijted Carbon: 

F.S.I. 

90.00% 

1.51 

11.00% 

7.00% 

20.70% 

0.57% 

71.73% 

7% 

. ^_ 
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T A B L E 9. .SAXON ADIT Al 

'+ 1" : 19.80% of total 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 

Weight % 

14.04 

30.99 

17.49 9.75 

5.00 13.46 

7.54 16.86 

8.45 ~18.~71 

7.23 22.14 

7.09 25.19 

0.60 31.97 

1.57 78.46 

.100.00 12.36 

cum. CUm. 
V-M.% Weight % F.S.I. 

22.69 14.04 9+ 

21.20 45.03 9 

20.57 62.52 a 

23.32 67.52 74 

26.56 75.06 7% 

21.79 83.51 6% 

29.10 90.74 6 

30.00 97.83 5% 

27.41 98.43 5% 

9.30 100.00 5 

23.41 

TABLE 10. SAXON ADIT #l 

Washability data: + 1" 

Specific 
kD..< *rr II 

Fractional 11 Cumulative 
I 

II Elan 
II -_ I II 

Floats I Sin.ks 
Ash % Wt.% I Ash % I Wt.% I Ash % 1, "t.%m 

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 

14.04 3.38 

30.99 5.96 

17.49 9.75 

5.00 13.~46 

7.54 16.86 

8.45 18.71 

7.23 22.14 

7.09 25.19 

0.60 31.97 

14.04 3.38 100.00 12.36 7.02 3.38 

45.03 5.16 85.96 13.83 29.54 5.96 

62.52 6.44 54.97 18.27 53.78 9.75 

67.52 6.96 37.48 22.24 65.02 13.46 

75.06 7.96 32.48 23.59 71.29 16.86 

83.51 9.04 24.94 25.63 79.28 18.71 

90.74 io.09 16.49 29.17 87.12 22.14 

97.83 11.18 9.26 34.66 94.28 25.19 

98.43 11.31 2.17 65.61 98.13 31.97 

100.00 12.36 1.57 78.46 99.21 78.46 
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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 

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 

AT A B L E 11. SAXON ADIT 91 

IW x l/4" : 31.46% of total Sample 

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

Weight % Ash % V.M.% 

19.45 2.84 22.50 

40.31 5.56 20.66 

20.72 9.45 18.61 

7.72 14.62 17.74 

3.25 19.27 20.00 

3.24 21.67 25.40 

1.37 27.43 27.06 

0.41 35.84 26.01 

3.53 75.11 9.62 

100.00 

:ional 

Ash % 

19.45 2.84 

40.31 5.56 

20.72 9.45 

7.72 14.62 

3.25 19.27 

3.24 21.67 

1.37 27.43 

0.41 35.84 

3.53 75.11 

100.00 10.38 

10.38 20.22 

T A B L E 12. SAXON ADIT %l 

Washability Data: 1" x l/4" 

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

19.45 9+ 

59.76 8-t 

80.48 7% 

88.20 6% 

91.45 6 

94.69 5% 

96.06 5% 

96.47 5% 

100.00 5 

Cumulative 
Floats 

wt.% Ash % 

19.45 

59.76 

80.48 

88.20 

91.45 

94.69 

96.06 

96.47 

100.00 

2.84 

4.67 

5.90 

6.67 

7.11 

7.61 

7.90 

8.01 

10.38 

Sin 

wt.% 

100.00 

80.55 

40.24 

19.52 

11.80 

8.55 

5.31 

3.94 

3.53 

I 

Ash % 

10.33 

12.20 

18.86 

28.85 

38.16 

45.34 

59.78 

71.02 

75.11 

Elemen 

9.83 

39.61 

70.12 

84.34 

89.82 

93.07 

95.37 

96.26 

98.23 
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T A B L E 13: SAXON ADIT i/l 

l/4" x 28 In.: 33.59% 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 

Weight % Ash % V.M.% 

35.71 2.52 22.63 

30.01 6.89 18.95 

17.14 9.56 17.70 

7.08 14.62 17.60 

4.41 19.02 16.91 

2.22 23.99 20.17 

0.72 29.86 23.30 

0.50 38.59 21.18 

2.21 71.72 10.79 

100.00 9.01 19.77 

CUEI. cum. 
Weight % F.S.I. 

35.71 9+ 

65.72 9+ 

82.86 8% 

89.94 8 

" 94.35 7% 

96.57 7 

97.29 7 

97.79 7 

100.00 6% 

TABLE 14. SAXONADIT#l 

Washability Data: L/4" x 28 m. 

wt. % 

35.71 

30.01 

17.14 

7.08 

4.41 

2.22 

0.12 

0.50 

2.21 

actional 

Ash % 

2.52 

t 

6.89 

9.56 

14.62 

23.99 

29.86 

38.59 

71.72 

C 

65.72 1 

82.86 

89.94 

96.57 

97.29 

97.79 

100.00 

umulativ 
.ts 
Ash % t 

2.52 

4.52 

5.56 

6.27 

6.87 

7.26 

7.43 

7.59 

9.01 

‘e 

Sj 
Wt.% 

(6 
Ash % 

100.00 9.01 

64.29 12.61 

34.28 17.61 

17.14 25.67 

10.06 33.44 

5.65 44.70 

3.43 58.10 

2.71 65.61 

2.21 71.72 
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TABLE 15. SAXONADIT#l 

28 x 100 m.: 10.64% of Sample 

ksh, 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 

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 

Weight X Ash % V.M, % 

40.43 1.90 23.59 

25.67 3.92 22.04 

15.76 8.50 20.88 

6.73 13.60 17.79 

4.57 18.31 lb.82 

3.16 23.86 15.90 

0.75 33.46 17.81 

0.44 41.73 17.89 

2.49 70.52 14.39 

7.81 21.52 

CUlIL 
Weight % 

40.43 

66.10 

81.86 

88.59 

93.16 

96.32 

97.07 

97.5i 

100.00 

T A B L E 16. SAXON ADIT 81 

Washability Data: 28 x 100 m. 

Practia 

wt. % 

40.43 

25.67 

15.76 

6.73 

4.57 

3.16 

0.75 

0.44 

2.49 

Ash % 

1.90 

3.92 

8.50 

13.60 

18.31 

23.86 

33.46 

61.73 

70.52 

7.81 

Cumlati 

Floats 

wt. % Ash % 

40.43 1.90 
66.10 2.68 

81.86 3.80 

88.59 4.55 

93.16 5.22 

96.32 -5.83 

97.07 6.05 

97.51 6.21 

LOO.00 7.81 

? 

Sinks 

wt. % Ash % 

100.00 7.81 
59.57 11.82 

33.90 17.81 

18.14 25.89 

11.41 33.14 

6.84 43.05 

3.68 59.52 

2.93 66.20 

2.49 70.52 

CUilL 
P.S.I. 

9+ 

9+ 

9 

9 

8% 

8% 

8% 

8% 

8 

wt. x 

20.22 

53.27 

73.98 

85.23 

90.88 

94.74 

96.69 

97.29 

97.75 

-. 
. - 

cy Ash 

Ash % 

1.90 

3.92 

8.50 

13.60 

18.31 

23.86 

33.46 

41.73 

70.52 
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TABLE 17. SAXON ADIT #l 

FROTH FMTATION TESTS 

28 x 100 Mesh: 10.64% of the Sample 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 

Reagents 

91.76% 

MIBC and Kerosene 

Analyses of the Products 

Floats 

Ash, % 5.80% 

VolatiIe Matter, % 21.65 

Residurtl Moisture, % 0.35 

Fixed Carbon, % 72.20 

SuIphur, % 

Free Swelling Index 

0.29 

sfi 

Tailings 

27.90% 

17.58 

0.55 

53.97 

0.50 

1 
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T.ABLE 18. SAXON ADIT #l 

FROTH FLOTATION TEST 

- 100 Mesh: 5.41% of Sample 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 97.16% 

Reagents MIBC and Kerosene 

Analyses of the Products 

Floats 

,Ash, % 7.32 

Volatile Matter, % 20.59 

Residual Moisture, % 

Fixed Carbon, % 

Sulphur, % 

Free Swelling Index 

0.62 

'71.47 

0.37 

8 

* Non-agglomerating. 

Tailinw 

69.76 

18.13 

0.90 

11.21 

0.93 

NJ.* 
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BL(PORT ON 

WASHABILITY CRARACTRRISTICS AND 

CLEANING OF COKING COAL 

FOR 

DENISON MINES LTD. 

SAXON ADIT 81 

The data presented in this report refer to 

washability characteristics and .the waahfng of a S-ton aample from 

Adit Saxon 81. 
I. 

The.coal was cleaned in a two stage water cyclone 

Bystem. Ihe fines from the middlings and the rekuae were sent to 

froth flotation cells. Coarse middling.9 were recirculated. 
I. 

IAe coarse refuse was rewashed in the heavy medium 

cyclone, but very little additional coal was obtained. A flow diagram 

of the washing circuit is included. : 

A yield of about 90X was obtained. 

Proximate analysis of the coal shipped is as follows: 

Surface I-&isture 

Residual Moisture 

Ash 

Volatile Matter 

Fixed Carbon 

P.S.I. 

B.T.U./lb. 

SUlphUr 

jdr Dried Basis As Shiuped Basis 

* 6.00 

0.54 0.51 

6.97 6.55 

21.78 20.47 

70.71 66.47 

. ~8 a 

14,390 13,527 

~0.27% 0.25% 
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INTRODUCTION: 

Approximately a 5-ton sample of the coal was used 

for, washability studies and production of clean coal. 

The foal was air dried, crushed to -314” and 

homogenised. A representative sample of about 500 lb. wae taken 

for washability and flotation tests and the remaining portion was 

u&d for preliminary testing and production of the clean coal. 
: ,’ .~ 

.,The’washing circuit employed is shown in Figure 1, 

Section 2, ok this report. 

I.1 ~. 

Yours very truly, 

CYCLONE ENGINEERING SAL&S LTD. 



.‘4 - 

SECTION 1 

WASHABILITY DATA AND FLOTATION TESTS 

SAXON ADIT 91 

; 
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TABLE l- SAXON ADIT 81 

Head Samule Analysis 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

10.19% 

20.90% 

0.56% 

68.35X 

P.S.I. 
: 

64 

B.T.U./lb. 13.850 

Sulphut 0.28% 

. 

XABLE 2~ SAXON ADIT #l 

Siee AmlYsis 

WeiRht X 

314" x 28 Mesh 86.41 

28MeshxO -. ~13.59 

Total 100.00 

t 



T A B L E 3 - SAXON ADIT #l 

Incremental Float-Sink Anatyeie of 3/f+" x 28 m. 

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 

W.X 

28-M 

32.82 

17.p2 

6.34 

3.33 

3.68' 

2..72 

1.00 

4.28 

Ash X V.M.% 

2.50 23.92 

5.25 19.83 

9*33 1~9.01 

13.47 18.41 

17.36 20.52 

21.10 23.6? 

26.72 25.88 

32.72 27.73 

70.63 11.55 

10.35 20.81 

R.M.% F.C.Z 

0.61~ 
0.66. 

0.58, 

0.54 

0.52 

0.53: 

0.56.. 

0.57 

0.60 
I 

0.59 

72.97 

74..32 

71,08 

67-58 

61.60 
, 

54.74 

46.84 

38.98 

17..22 

~68.25 

' TABLE 4- SAXON ADIT 81 

Cmulative FIoat-Sink halysie of 3/4" x 28 m. 

p. Cr. 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

* 1.80 

To&al 

Wt.% Ash 4 V.M.% R.M;% 

28.41 

61.03 

78.65, 

84.99 

88.32 

92.00 

94.72 

95.72 

2.50 

3.97 

5.17 

5.78 

6.22 

6.82 

7.39 

7.65 

23.92 

21.73~ 

21.12 

20.92 

20.91 

21.01 

21.15 

21.22 
_I 

20.81 

0.61 

0..60 

0.60 

0.59 

0.59 

0.59 

0.59 

0.59 

100.00 iO.35 0.59 

F..C..% F..S. I.~* 

72.97 9+ 

73.70 6% 

73.11 7 

72.71 7 

72.28 6% 

71.58 6% 

70.87 6# 

70.54 6% 

68.25 ‘54 



~~“--i--l 

Specific 
Gravity 

- I.,30 

I.,30 - I.;35 

: I.3 .v k..40 

l&g -. 1.45 

I..$ +. 1.50 
,.., 
: I,50 - I..60 

1.60 - 1.70 

: I..70 - I.,80 

+ 1.80 

Total 

Rae 

wt .,% 

28.41 

32.:62 

17.,62 

6.34 

3.,33 

3.,68 

2.,72 

I.00 

4,. 28 : 

100.00 

7-T 

TABLE 5 -SAXONADfT~#& 

Washability Data for. 3f4:' x, 28 m., 

onal 

Ash % 

2.,50 

5.,25 
'.: 

9.,33 

13.,47 

17.,36 

ZI.,lO 

26.72 

32..72 

70.6i 

FLOE4 

wt.9. 

28.,41 

. 61.03 

78.,65 

84.99 

88e.32 

92.00 

94.72 

95.72 

100.00 

Ciulative 
I Sinks 
I 

Ash f 1 wt.% 1 Ash 2 
1 

2.,50 lOO.,Od IO..!5 

3.,97 71.,59 : 13.46 

5.,17 38.,97 20.34 

5..78 21.,35 ,29.,44 

6.,22, 15.01 36,18 

6.,82 l&68 4I.,55 

7-39 I 'it.,00 50.96 

7-65 j 5.28, 63.,45 

wt.,% 

14,.,20 

44.,72 

69.,84 

81,82 

86.65 

90.16 

93.36 

95..22 

Ash X 

2.50 

5e.25 

9.33 

13.47 

17.36 

21.:10 

26.72 

32.72 

70.63 

n 
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T A B L E 6 - SAXON ADIT 81 

Froth Flotation Test of 28 Mesh x 0 

Solids, by weight in Slurry 8% 

Timi 1.5 minutes 

Reagent a NBC & Kerosene 

*, ,,. ,.. 
,.. 

., 
. ,, 

,.f.C "~ Floats Tdlil-ES 

T-- 

i. 
I 

j, Yield, ', 

Ash ~' 

Volatile Matter 

Residual Moisture 
.~ I' 

Fixed Carbon 

F.S.1: 

Sulphur 

87.!li 12.292 

, 5~853 
', 

21.84% 

0.32% 

71.99s. 

-: 9 

0:37x 

30.16% 

17.51% 

0.33% 

52.00% 

1 

0.65% 

. . 



- 10 - 

SECTION 2 

WASHING TESTS AND ANALYSIS OF PRODUCTS 

$AXON ADIT 61 



/ 

: c 

- 11 - 
. 

TABLE ~-~AX~NADIT#I 

Distribution of Products 

Clean Goal' 

FlOt8tiOn Refue 

~. ,90.00 7.00 

1.00 30.00 

Coarse Refuse 9.00 42.00 ' 

Total : 100.00 .uG!L 





- 13 ” 

TABLE 2 - SAXON ADIT #l 

Proximate Analysis of Clean Coal 

Ash 6.97% 

Volatile Matter 21.78% 

Residual Moisture 0.549. 

Fixed Carbon 70.71% 

P.S.I. 8, 8. 8 

B.T.U./lb. 

Sulphur 

14,390 

0.27% 

TABLE 3 - SAXOH ADIT #l 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Sulphur 

6.97% 

83.03% 

4.40% 

0.87% 

4.46% 

0.27% 
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CRARACTERISTICS OF THE ASH 

Mineral Analysis of Ash 

p205 
..I 
cao 

W 

Na20 

520 

so3 

Ash Fusibility 

Initial Deformation Temperature 

Spherical Temperature 

Hemispherical Temperature 

Flu5.d Temperature 

51.23 

24144 

ii70 

1;09 

,'1;k 

.,x3; 

i.34 

1.26 

0.21 

3.89 

Reducing 
Atmosphere 

2370'P. 

2425OF. 

2505OP. 

2640°F. 

OxidizinS 
Atmosphere 

24LS°F. 

24800P. 

255OOP. 

2640%. 
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T A B L E 5 - SAXON ADIT 81 

Analysis of Coarse Reject 

Ash 41.35% 

ResiduaI Moisture 0.52% 

Volatile Matter 

Fixed Carbon 

16.392 

41.74% 

F.S.I. 

Sulphur 

N.A~. 

0.41% 

TABLE 6 - SAXON ADIT #l 

.Plotation Reject 

Ati 

Residual tiisture 

Volatile Matter 

Fixed Carbon 

P.S.I. 

Sulphur 

31.35% 

0.417. 

17.21% 

51.03% 

N.A. 

0.62% 
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c 
OF 

COKISG COAL 

FOR 

DENISOW NIXES LTD. 

SAXON ADIT 12 

The data presented in this report refers to the washability 

characteristics of Denison Nines Sample of Saxon Adit 82. 

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

high ash of 20%. But most of this ash is extraneous in nature as evidenced 

by the large amount of + 1.80 specific gravity material. The F.S.I. of 

the coal is 7 and is indicative of good coking properties. 

The coal can be cleaned to 7% ash with a yield of 73% and 

an F,S,I. of 8:~. The cut point for such cleaning is 1.55. The amount of 

near gravity material at t'nis value is 14%. 

Froth flotation test on fines indicates recoveries of about 

75% with an F.S,I, of S?i. 
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_ i- 

A l-ton sample of Saxon Adit !L-'e was air dired prior to 

analyses and the following work was done on it: 

1. A size analysis at l", l/4", 28 m. 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, 1.55, 1.60, 1.70 and 1.80. 

/ -t. Ash, volatile matter and free sS?elling indes determinations 

on all specific gravity fractions. 

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

6. Washability- curves for + 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. 

-I 

_i 
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coscLcs IONS : 

From the data it is evident the coal is of very good 

quality, both from coking and cleaning points of view. 

c ‘.. 4.. 
Ter : ,‘. .’ ~ \ -..- 

R .s, Sch;!zi‘l; P. Er,g., 
Laboracarj- ?!Anager. 



Size Fraction 

-I- I" 

1" x l/4" 

l/4" x 28 m. 

28 x 100 m. 

= 100 m. 

--____p 

Total 

--- 

Classification by Rank 

Ash 19.672 

Volatile Ilatter 18.74% 

Residual Xoisture 0.59% 

Fixed Carbon 61.00% 

Sulphur 0.30% 

B.T.U./lb. 12,640 

F.S.I. 7 

Rank mvb 

TABLE 2. SA!$lN ADIT 7~2 

Analysis of Size Fraction 

Wt. % 

16.19 

34.11 

35.19 

10.35 

4.16 

100.00 

--- 

Ash% 
-- 

18.42 

21.61 

19.76 

15.84 

17.44 

v . ?I . % 
-- 

18.91 

18.33 

18.74 

19.64 

19.12 

18.74 

-- 
I?. . M . % 

0.64 

0.60 

0.54 

0.62 

0.63 
--- 

0.59 

F.C.'% 

62.03 

59.46 

60.94 

63.90 

62.81 

61.00 

0.23 

0.26 

0.34 

0.36 

0.39 

0.30 

F.S.I. 

7% 

5 

6 

8% 

7 

7 

C / 





TABLE 4. SAXON ADIT #2 

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

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

(16.24) (14.25) (12.80) 

(15.75) (14.81) (13.92) 
--- -.-___ 

(15.94) (14.57) (13.32) 

- 100 m. This fraction forms 4.16% of the total samfile and has a volatile matter content of 19.12‘%,, thus 
giving a total sample volatile matter value of 18.91%. 



TABLE 5. SAXON ADIT #2 

Cumulative F.S.I. and Cumulative Weight '% vs. S ize and Spccifi c Gravity 

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

-r------ 
Sps Cr. 

Size 

1" x L/4" 

28 x 100m. 

- 1.40 

10.78 
(8);) 

19.25 
(9) 

20.33 
(9) 

6.70 
(9) 

57.06 

,ill;, 
11.58 12.01 
(8'2) (8'2) 

21.22 22.71 
(8'2) (81,:) 

22.27 23.70 
(9) (8:~) 

7.31 7.76 
(9) 

I==== 
(9) 

A----- - 

62,38 66.18 

- 1.55 

12.34 
(8: > 

24.14 
(8) 

25.19 
(8'.!) 

8.07 
(i<!,! ) 

- 

69.74 

- 1.60 

12"62 
(8) 

25.31 
(8) 

26.35 
(8) 

8.39 
(82) 

72.67 

- 100 mesh I Weight 'Z of this fraction is 4.16 and has a F.S.I. of 7 

I 
- 1.70 -1.80 

-----I- 
Raw 

T- 

8.80 9. OS 10.35 



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 - I..70 

1.70 - 1.80 

+ 1.80 

Total 

TABLE 6. SAXON ADIT #2 

Washability Data: +-loom.: 95.84% of Sample 
(Reconstituted from Size Fractions) 

Fractional 
-- 

wt "/ . I, 

29.27 

21.38 

8.89 

5.56 

3.96 

3.71 

3.06 

4.92 

4.84 

14.41 
-- 

100.00 

Ash % 

2.50 

5,03 

9.40 

14.91 

20.01 

25.25 

30.14 

37.75 

48.69 

65.63 
-- 

19.80 

29.27 

50.65 

59.54 

'65.10 

69.06 

72.77 

75.83 

80.75 

83.59 

100.00 

Cumulative 
IS 

Ash 'jl, 

2.50 

3.57 

4..44 

5.33 

6.17 

7.15 

8.08 

9.88 

12.08 

13.80 

Sinks - 
w t . ‘;6 

100.00 

70.73 

49.35 

40.46 

34.90 

30.94 

27.23 

24.17 

19.25 

14.41 

Ash 7, wt.‘% 

_I 

Ash 7, 

19.80 14.63 2.50 

26.95 39.96 5.03 

36.45 55.10 9.40 

42.39 62.32 14.91 

46.77 67.08 20.01 

50.19 70.91 25.25 

53.59 74.30 30.14 

56.56 78.29 37.7s 

61.37 83.17 48.69 

65.63 92.80 65.63 

Elcmcntnrv Ash 



TABLE 7. SAXON ADIT i/2 

Cumulative Volatile Matter for -klOO m.: 95.84 of Total Sample 
(Reconstituted from Size Fractions) 

1 
Specific Fractional CuniuI.ntive - 
Gravity Flonts .-- Sill!iS 

wt. 7, v . 14 . x wt.“/, V.M.-T wt. ‘2, v . M . ‘X 

- 1.30 29.27 22.87 29.27 22.e7 100.00 18.90 

1.30 - 1.35 21.38 21.64 50.65 22.35 
! 

70.73 17.26 

1.35 - 1.40 8.89 19.38 I 59.54 21.91 49.35 15.37 

1.40 - 1.45 f 5.56, 18.26 65.10 21.60 40.46 14.49 

1.45 - 1.50 I 3.96 17.55 69.06 21.36 34.90 13.89 1 

1.50 - 1.55 ! 3.71 16.68 72.77 21.1' 30.94 13.42 

1.55 - 2.60 3.06 15.94 75.83 20.92 27.23 12,97 

1.60 - 1.70 4.92 14.57 80.75 20.53 24.17 12.60 

1.70 - 1.80 4.84 13.32' 85.59 20.12 19.25 12.09 

f 1.80 14.41. 11.68 100.00 18.90 14.41 11.68 

Total 100.00 18.90 

.- 
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C 

TARLE 8. SAXQX ADIT "2 

7% Ash of Clean Coal 

Yield: 

Floats Gravity: 

Near Gravity Naterial: 

Ash : 

Volatile Natter: 

Residual I!oisture: 

Fixed Carbon: 

F.S.I. 

73 .OO% 

1.55 

14.00% 

7.00x 

21.12% 

0.50% 

71.38% 

8% 

C 
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TACT' 9 s;\,:.::.:.: >!DIT $2 
--~-A--~---~ 

+l” : 16.1951 of Szqlle 

Ash, Volatile 4ktter and Cumulative F.S.I. 

Specific 
Gravity 

' 37.38 9+ 

58.87 9 

66.58 8% 

71.50 8% 

74.14 8% 

76.18 8% 

- 1.30 37.38 3.12 22.17 

1.30 - 1.35 21.49 6.10 20.65 

1.35 - 1.40 7.71 10.22 20.21 

1.40 - 1.45 4.92 15.04 19.12 

1,45 - 1.50 2.64 19.21 la.15 

1.50 - 1.55 2.04 25.83 17.31 

1.53 - 1.60 1.75 77.17 L LG.52 

1.60 - 1.70 2.71 38.84 15.10 

1.70 - 1.80 3.03 49.41 13.10 

+ 1.80 16.33 66.30 11.97 

77.93 ' 3 

80.64 a 

100.00 18.89 I 
I 

19.10 Total 

TRI:LE ~- 10. S.UON ADIT #2 

Washability Data: +l" 
--- 

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 

-i 1.80 
-.- 

Total 

. ..-- 
Cwzulative Elementary Ash :tional 

Ash % 

3.12 

6.10 

i0.22 

15.04 

19.21 

25.83 

27.17 

38.84 

49.41 

66.30 
- 

18.89 
--. 

Fr 

wt. % 

37.3s 

21.49 

7.71 

4.92 

2.64 

2.04 

1.75 

2.71 

3.03 

16033 

ac 

T 

I 

Fl 
xt. ';/, 

Si 
\v’t. 7; 

-~ 

100.00 

62.62 

41.13 

33.42 

29.50 

25.86 

23.82 

22.07 

19.36 

16.33 

Its 
-- 

Ash ‘73 
--- 

3.12 

4.21 

4.90 

5.60 

6009 

6.61 

7.0s 

8.14 

9.64 

1 i' <; C) C". 

-_ 

Ash 7, 

3.12 

6.10 

10.22 

15.04 

19.21 

25.83 

27.17 

38.84 

49.41 

66.30 

-- ’ 

18.S9 
l----- 

18.69 37.38 

58.87 

6G.58 

71.50 

74.14 

76.18 

77.93 

SO.64 

83.67 

!.OO.OO 
_-- j- -I- 

.oo. 00 
-i- 



0 
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60 

.OG 
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0 10 20 3c 40 50 63 73 53 100 

ASH ‘lo i 
, 1 1 L----d--Ii_ L I J 

2.3 2.2 2.1 A 1.9 I.8 1.7 I.6 1.5 i.4 1.3 
SPiIClFiC GRkVITY 

-.,.7-r. .  
UklL .  February 3, 1972. 
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c 
Ash, Volati .e i.httcr and C1:.2:JLative F. S. I. 

Veight % Ash 7 
cum. 
Weight % 

CUm. 
F.S.I. 

18.09 2.48 22.54 18.09 9+ 
27.49 4.79 21.56 45.58 9 

10.84 8.82 19.20 56.42 9 

5.77 14.51 18.63 62.19 8% 
4.37 19.78 17.73 66.56 8% 

4.20 25.12 16.89 70.76 8 

3.44 31.26 lb.24 74.20 8 

4.72 39.53 14.25 78.92 7 

7.13 51.01 12.80 86.05 6 

13.95 67.67 11.9s 100.00 5 

21.50 18:46 

Srmcific >d c. 
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 

f 1.8E) 

Total 

TABLE 12. SXCOM ADIT 52 

Washability Data: 1" x l/4" 

Specific I 

Gravity I------ 
:tional !j Ccmul -0-,,.. 

vt . % ii 

- 1.30 18.09 

1.30 - 1.35 27.49 

1.35 - 1.40 10.84 

1.40 - 1.45 5.77 

1.45 - 1.50 ,( 4.37 

1.50 - 1.55 i 

1.55 - i.60 i/ 

4.20 

3.44 

1.60 - 1.7o i’ 4.72 

1.70 -. i.SO 7.13 

-:y.so jj 13.95 

I 
To t a 1 100. cc 

--- VI_ 

4.79 

8.82 
14.51 

13.75 

25.12 

31.26 

39.5s 

51.01 

67.67 

21. 50 
-t- 

I/ Elementarv Ash 

+-----I Ash % 

I 

I 

Wt. 7 3 

9.04 

31.84 

51.00 

59.30 

64.38 

68.66 

72.48 

76.56 

82.48 

93.03 j 

-T- 

2.48 

4.7! 

8.82 
14.51 

19.78 

25.12 

31.26 

39.58 

5i.01 

67.67 

give 
S: 

II t . 7, -__ 

iOO.O( 

81.31 

54.42 

43.5s 

37.81 

33.44 

29.24 

23 I 3;3 

21.0s 
7 .> c, - L4. ,.I 

-____--- 

2.48 

3.87 

4.82 

5.72 

6.65 

7, :r& 

8.33 

LO . 6 7 

ll$ . Cl 1 

31. so 
---.-I 

:lcs -- 
Ash /, --- 

21.50 

25.70 

36.26 

43.G9 

47.45 

51.06 

54.79 

57.93 

62.W 

67.67 
-- 

45.58 

56.42 
h2.19 

66.56 

70.76 
-, ,'-+. 20 

-s (13 IL.-i 

86.05 

100.00 

*p--. .-___ _.__.-_ --___-.__---_-.-___ 







-- 
Spcciiic ii 
Gravit;: jj Keight 5: 

- 1.30 35.34 

1.30 - 1.35 
I 

14.86 

1.35 - 1.40 7.57 

2.40 - 1.45 5.51 

1.45 - 1.50 4.06 

1.50 - 1.55 4.24 

1.. 55 - 1 60 // 3.29 

1.60 - 1.70 6.42 

1.70 - 1.80 

I- 1.80 ) 14.62 
-! 

Total 

I---- 4.09 

100.00 
-- 

2.38 

5 54 . 

10.28 

15.75 

20.85 

25.76 

30.35 

36.78 

45.69 

63.54 

19.77 

23.14 

22.07 

18.92 

17.53 

17.27 

16.44 

15.55 

14.65 

14.14 

11.44 
-__c 

18.96 

T A B I, E 14. SAXOshDIT #2 

Is:ashability Data: 1/4".x 28 m. 

t Specific 

I Gravity 
I 

jj rrlc 

- 

1.30 - ;*;; . 11 :t*;:, * 
1.35 - 1.40 1 !I 7.57 

1.40 - 1.45 jl 

i.45 - 1.50 /I 

5.51 

j 4.06 

1.50 - 1.55 \I 4.24 

1.55 - 1.60 1 3.29 

l.GO - 1.70 II 
Ii 

6.42 

1.70 - 1.80 1; 4.09 
/I 

-t 1.80 11 15.62 
-.-..----.--.-.---ii- 

/I 
'JotcJl j/ l.i>O. 00 

-,-,.----v.--ii-. i. 

I 

i 
i- 

. t icnal. -___ 

i&l sI1 ;c I . 

2.38 

5.54 

10.28 

15.75 

20.85 

25.76 

30.35 

36.78 

55.69 

G3 r . jb 
---__ 

iU.77 
-___--- 

-. 
Cml. 

XT? i c:l t T< 

35.34 

50.20 

57.77 

63.28 

67.34 

71.58 

74.87 

81.29 

85.38 

100.00 

35.34 

50.20 

57.77 

63.28 

67.34 

71.53 

74.57 

81.2') 

6 5 .3t; 

1ClO. 00 
-.-__I 

i’s _--A- 

7 

i 

Ash 

2.35 

3.32 

4.23 

5.23 

6.17 

7,33 

i 8.34 

i 10.59 

12.27 

i l?. 77 
__.--- 

CWI. 

F.S.I. 

9+ 

9+ 

9 

9 

$5 

82 

8 

8 

8 

6 

._- 
I’ 

17.67 

42.77 

53.99 

60.52 

65.31 

G9.46 

73.23 

73.08 

83.33 

92.69 
--- 

trv Ash 

Ash X 

2.38 

5.54 

10.28 

15.75 

20.85 

25.76 

3G.35 

36.78 

45.69 

63. 54 







I . 

Specific 
G-cavity 

- 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 

TGt?l L 
- 

Specific 
Gsavity 

- 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 :I: . 
__----- 

Total 
-. - 

Weight2 Ash: 

32.75 1.88 

23.17 3.27 

8.76 8.09 

5.88 13.36 

4.40 18.88 

3.03 22.75 

3.09 27.91 

4.00 34.72 
2.67 42.67 

12.25 65.04 
-- -- 

100.00 15.75 

I 

nt.7; -- 

32.75 

23.17 

8.76 

5.88 

4.40 

3.03 

3.09 

4.00 

2.67 

12.25 

LOO. O( 
--- 

23.71 I’ 
22.45 1/ 

I/ 
20.30 / 

18.23 

17.31 

15.14 /( 
'1 

15.75 

14.81 
13.92 

10.88 

cuT!l. CUill. 
Ueight % F.S.I. 

32.75 9+- 

55.92 9+ 

64.68 9 

70.56 9 

74.96 9 

77.99 S'j 

81.08 8% 

85.08 8% 

87.75 8% 

1.00.00 8% 

19.85 
II 

lctional --~ 

Ash i; 

1.8s 
3.27 

8.09 

13.36 

18.83 

22.75 

27.91 

34.72 

4' 67 ‘... 

65.0!: 
--I 

15.71j 

-ii 

TABLE 16. SAXOX ADIT ?'i2 

I?asha5ility Data: 28 x 100 m, 

Cumulat --- 
FLo-?ts 

LitI. % ____.- 

I___- 

Ash 7; 

32.75 1.S8 

55.92 2.46 

64.68 3.22 

70.56 4.06 

74.96 4.93 

77.99 5.63 

81.08 G.l+8 

85.05 7.50 

87.75 8.86 

1.00.00 15.75 
-_-- -- 

ive 
Sinks 

\.,’ t . % Ash % wt . x hsh X 

100.00 

67.25 

44.08 

35.32 

29 4h . * 

5.04 

32.01 

18.92 

14.92 

12.25 
--___ 

15.75 

22.fo 

32.60 

38.68 

43 74 . 

48.11 

51.60 

55.47 

Gi.O& 

65.05 
-- 

16.38 1.88 

44.33 3.27 

60.30 8.09 

67.62 13.36 

72.76 la.88 

76.48 22.75 

79.53 27.91 

83.0s 3Lc.72 

86.42 42.67 

93.87 65.04 

T 

tt 
Elemeni wy Ash 







28 x 100 :Iesh: 10.35 :' cf the Sample 

Sclials, by weight in Slurry 

Time of Flotation 

Flotation Recovery 

Reagents 

8% 

1.5 minutes 

63.86% 

MIBC & Kerosene 

Analyses of the ?roducts -- 
Floats Tailings 

Ash, % 6:38 32.70 

21.82 15.64 

Residual Moisture, % 0.63 0.38 

Fixed Carbon, % 71.17 51.28 

Sulphur, % 0.38 0.33 

Free Swelling Index. 9 2% 



- 2.3 - 

Solids, by weight in Slurry 

Time of Flotation 

Flotation Recovery 

Reagents 

,\nalT;s:Ts of the Products 

F";.aaC 3 Tailings -~ 

8.74 50.62 

20,59 14.31 

0.59 0.66 

Ash, % 

Volatile Natter, % 

Residual Floisture, % 

Fixed Carbon, "/, 

Sulphur, % 

Free Swelling Index 

70.08 34.41 

0.36 0.55 

8% + 

8% 

1.5 minutes 

78.92 

XIBC & Kerosene 
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REPORT ON 

WASHABILITY CHARACTFXISTICS AND CLEANLKG 

,r- 

i, 

. . . . 

OF COXING COAL 

FOR 

DENISON MINES LTD. 

SAXON ADIT #2 

The data presented in this report refer to washability 

ch&acteristics and the washing of a 5-ton sample from Saxon Adit 82. 

The sample was washed in the two-stage water cyclone system 

followed by after cleaning of finea by froth flotation cells. Both the 

mfddlings and the refuse from the water cyclones were cleaned in heavy 

medium cyclone circuit. An over all yield of 689. of clean coal was 

obtained. 

Proximate analysis of the coal shipped is as follows: 

Surface Nof.sture,% 

Air Dried Basis~ As Shipped Basis 

c 6.00 

ReaLduaL Moisture ,X 0.62 0.58 

Ash,% ,,~ 6.99 6.57 

Volatile Matter, 2 21.35 20.07 

Fixed Carbon, % 71.04 66.70 

F.S.I. 8 8 

B.T.D./lb. 14,280 13,423 

Sulphur, X 0.28. 0.26 
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IIJTRODUCTION: 

Ap&ximately a 5-ton sample of the coal was used 

for washability studies and production of clean coal. 

The coal was air dried, crushed to - $” and 

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

for washability and flotation tests and ‘the remaining poation was 

used for preliminary testing and production of the clean coal. 

The kaohing circuit employed is shown in Figure 1, 
/ 

Section 2, of this report. 

Yours very truly, 

CYCLOHE BNGINIXRING SALES LTD. 

per: g&b-~ 4. 
R.S. Sehgal, P. Brig. 
Laboratory %nager 



SECTION 1 

WASHABILITY DATE & FLOTATION TESTS 

SAXON ADIT 02 
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T A B L E 1 - SAXON ADIT #2 

Head Sample Analysfa 

ABh 

; Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.D./lb. 

Sulphur 

18.55% 

,19.54% 

0.97% 

61.94% 

7% 

12,640 

0.32% 

T A B L E 2 * SAXON ADIT #2 

Siee Analysis 
Weiaht % 

3/4” x 28 Mesh 

- 28 Mesh 

Total 

80.25 

19.75 
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T A B L E 3 - SAXON ADIT #2 

Incremental Float-Sink,halysis of 314" x 28 m, 

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 

kQ.X Ash 4 

31.94 2.38 

20.96 5.57 

7.85 10.20 

~5.28 15.97 

2.95 22.59 

6.48 29.18 

5.14 38.23 

4.45 47.41 

14.95 64.12 

V.M.7. R.M. 4 P-C.% 

23.83 0.95 72.84 

21.5; 0.98 71.89 

18.58 0.81 70.41 

17.92 0.86 65.25 

17.29 0.92 59.20 

16.52 0.90 53.40 

14.75 0.97 46.05 

12.8; 0.94 38.83 

10.72 0.99 24.17 

19.05 0.94 60.22 

5-A B L E 4 - SAXON ADIT 82 

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

31.94 

52.90 

60.75 

66.03 

68.98 

75.46 

,80.60 

Si.05 

Aiah % 1 V.N.7. 

2.38 23.83 

3.64 22.93 

4.49 22.37 

5.41 22.01 

6.14 21.81 

8.12 21.36 

10.04 20.~94 

12.00 20.51 

19.79 19.05 

,R.M.% ! P.C.7. 

;0.95 72.84 

0.96 72~.47 

0.94 72.20 

0.94 71.64 

0.94 71.11 

0.93 69.59 

0.93 -68.09 

3-f-c 

F.S.I.* 

9 

9 

8% 

8% 

8 

8 

8 



: ‘.. 

Specific 
Gravity 

- 1.30 

1.30 - ,I.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 - SAXON ADIT #2 

Waabsbilfty Data for 3/4" x 28 m. 

Fre ticInn 

wt.% Ash 2 

31.94 2.38 

20.96 5.57 

7.85 10;20 

5.28 15197 

2.95 22.59 

6.48 29.18 

5.14 33.23 

4.45 47.41 

14.95 64.12 

100.00 19.79 

Cumulative ~-~l~~t~-.-.----- 
I Sinks 

-- 
wt.% 

31.94 

52.90 

60.75 

66.03 

58.98 

75.46 

80.60 

85.05 

100.00 

Ash % Wt.% Ash % 

2.38 100.00 19.79 

,3.64 68.06 27.96 

4,.49 47..10 37.92 

5.41 39.25 43.41 

6.14 33,97 47.74 

S.L? 31.02 50.13 

10.04 24.54 55.67 

12.00 19.40 60.29 

19.79 14.95 64.12 

+ 
wt.9. 

15.97 

42.42 

56.83 

63.39 

'67.50 

72.22 

78.03 

82.82 

92.52 

rj, Ash 

2.32 

5.57 

10.20 

15.97 

22.59 

29.18 

38.23 

47.41 

64.12 

I \ 
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TA~BLE 6 * 8AXONAADIT62 

Frotb Flotation Teat of 28~1 x 0 

Solids, by weight in Slurry 

The 

Reagents. 

,. 

Yield 

Ash 

Volat,ile Matter 

Residual fiisture 

Fixed Carbon 

P.S.1. 

Sulphur 

8% 

1.5 minute8 

MIBC & Kerosene 

Floats 

6k.25% 

5.97% 

21.37% 

0.32% 

72.34% 

: 9 

0.34% 

Tailinas 

31.75% 

37.79% 

15.01% 

0.55% 

46.65% 

2 

0.50% 
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SECTION 2 

WASHING TESTS AHD ARALYSIS OF PRODUCTS 

SAXON ADIT~ 



/ 
i 
:. 
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2 A B L E 1 - SAXON ADIT 

Distribution of Products 

Roduct 

Clean Coal 

Coarse Refuse 

Flotation Refuse 

. Total 

Wt.7. 

68.00 

22.00 

10.00 

lOD.00 

Ash % 

7.00 

48.00 

36.00 
.I 

18.90 





- 13 - 

T A B L E 2 - SAXON ADIT #2 

Raxlmate Analysis of Clean Coal 

Ash 6.999. 

Volatile Hatter 21.35% 

Residual Moisture 0.629. 

Fixed Carbon 

P.S.I. 

71.k 

8, 8,’ 8 

‘kT.U./lb. 

Sulphur 

14.280 

0.28x 

T A B L E 3 - SAXON ADIT #Z 

tiltkate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Sulphur 

6.99% 

82.81% 

4.56 

0.57% 

4.45% 

0.32% 



I 

! .  
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T A B L E 4 - SAXON ADIT #2 

CHARACTERISTICS OF THE ASH 

Mineral Analysis of Ash 

so2 

A'203 

Fe203 

Tf02 

'2'5 

CaO 

Na20 

K20 

So3. 

58.00 

26.16 

2.88 

1.15 

1.14 

~3.08 

1.10 

0.55 

0.94 

2.98 

Ash Fusibility 

Reducing 
Atmosphere 

Initial Deformation Temperature 2f15'F. 

Spherical Temperature 2640+ 

Hemispherical Temperature 2640+ 

Fluid Temperature 2640+ 

Ocidizing 
Atmosohere 

2560'F. 

2640+ 

2640+ 

2640+ 



T A B L E 5 - SAXON ADIT +2 

AnalysFs ~of Coarse Reject 

Ash 48.9GX 

VolatiLe Mattei 13.74% 

‘Residual, Moisture 0?65% 

Fixed Carbon 
’ 36.65% 

F.S.1. 1 

sulphur : 
‘~ 

0.35% 

T A B L E 6 - SAXON ADIT 82 

Flotation Reject 

Ask ,35.28% 

Volatile Matter ~14.47% 

Residuzl Moisture 0.55% 

Fixed Carbon ,49.70% 

P.S.1, 2 

Sulphur 0.48% 
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The data presented in this report refer to the Washability 

Characteristics of Deniaon Mines SmpIe Saxon Adit #3. 

The cod is of medium volatile bituminous rank. It haa a 

very low ash content of 9%. The P.S.I. is 6% and indicates goad 

coking properties. 

The coal can be cleaned to 7% ash, with a yield of 9.5% 

and an F.S.I. of 7%. The cuppoint for such cleaning. is 1.80, The 

amount of Near Gravity Material at this cutpoint is very Iow, i.e. 

leas than 3%. 

The Froth Flotation Tests on finea indicates recoveries 

,of about 90% and an P.S.I. of 8. 
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INTRODUCTION: 

A l-Ton sample of Saxon Adit #3 was air dried prior to 

analyses and the following work was done on it: 

1. 

2. 

3. 

A size analysie at l”, l/4”, 28 m. 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 1.80. 

4. Ash, volatile matter and free swelling index determinations 
on all specific gravity fractions. 

5. 

6. 

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

WashabiLity curves for + 100 mesh fraction of the raw sample 
by w-constituting the data in 5. 

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

COh:LUS IONS : 

The coal is of very high coking quaIity and can be marketed 

with a minimal amount of cleaning. 

Rispcctfully submitted, 

CYCLONE ENGINEERING SALES LTD. 

Per. L&A u-4 - -_- ~ 
R.S.‘Seh@, P. 
Laboratory Manag 



A&Ill 9.16% 

Volacilo Batter 
., ~.. 

21.84% 

Residual Mofatwa 0.71% 

67..28 67..28 

67.81 67.81 

68.81 68.81 

69.65 69.65 

68.03 68.03 

68.29 68.29 

0.37 

0.35 

0.40 

0.41. 

0.40 



TABLE 3, SAXON ADIT 83 

Weight 7. ‘and Ash % Distribution vs. Size and Specific. Gravity 

(Pigurea in brackets sbow the ash contentof individual fractions) 

I ‘I 

1.06 0.65 0.59 1.11 30.69 
(25.52) (36.94) (47.25) (65.44) (9.94) : 

1.05 0.80 0.59 1.60 35.73 
(26.01) (34.89) (43.69) (62.86) (8.96) 

I 

0.26 0.16 0.12 0.45 11.33 
(27.32) (35.76) (43.46) (61.98) (7.39) 

- 100 Mesh This fraction forms 4.72% of the total sample and has an ash content of 8.99%, thus 
giving a total sample ash value of 9.12%. I 



c * 

-- 

T A B L E 4, SAXON ADIT $3 

Weight 7, & Volatile Matter ;7. Distribution w. Size and Specific Gravity 

(Figures in brackets show the Volatile Matter Content of Individual l'ractions) 

1.30 1.35 1.40 1.45 1.50 1.60 1.70 1,80 Total 
I I 

+I” : 5.90 '6.24, 2.18. 
(23.09) (20.92) (22.29) 

1" x l/4" lo;83 11.21 3.16 
(23.12) (21.21) (19.70) 

l/4" x 28 m. 20.38 6.93 2.50 
(24.13) (20.37) (18.85) 

28m. x 100~1. 6.18 2.48 
(24.63) (21.60) (2:::) 

Total 43.29 26.86 8.88 
(23.81) (20.96) (20. la) 

0.27 0.18 1.32 0.67 0.35 0.42 17.53 
(24.60) (25.24) (25.37) (19.36) (16.20) (14.02) (22.11) 

I 

1.31 0.77 1.06 0.65 0.59 1.11 30.69 
(21.08) (22.18) (21.39) (18.09) (16.32) (12.79) (21.29) i 

e 

1.19 0.69 1.05 0.80 0.59 1.60 35.j3 ' 
(19.17) (19.61) (18.83) (17.40) (17.29) (15.02)1 (21.95) 

0.42 0.22 0.26 0.16 0.12 0.45 11.33 
(18.61) (18.13) (17.98) (17.70) x16.65) (15.32) (22.52) 

4.24 2.35 2.72 1.88 1.48 3.58 95.28 
(21.40) (21.92) (20.f9) (17.94) (16.72) (14.25) (21.83) 

4 

- 100 Mesh This fraction forma 4.72% of the total sample and has a volatile matter content of 224457. 
thus giving B total sample volatfk matter value of 21.86%. 



TABLE 5. SAXON ADIT #3 

Cwnulative F.S.I. and Cumulative weight Z vs. Siae and Specific ,Gravity 

(Figures in brackets show the Cllmulatfve P.S.I. of Cumulative E'ractfana) 

+1 'f 5.90 12.14 14.32 15.64 16.31 16.66 16.93, 17iIl 17.53 
@f) (8) (7%) (7%) (7) (7) Wd (6) cm 

1" x l/4" 10.83 22.04 25.20 26.51 27.28 28.34 28.99 29.58 30.69 ,* 
(8) (7%) (7-f) (7% (7) " (7) Wd (‘3) (5%) cn 

,I 

l/4" x 28m. 20.38 27.31 29.81 31.00 31.,69 32.74 33.54 34.13 35.73 
e+> (9) (W (8) (8) (8) (71r) (7) (7) 

28m. x loon. 6.18 8.66 9.70 10.12 10.34 10.60 10.76 10.88 11.33 
(9-1.) W) (9) (9) (9) (9) m) (8) (8) 

Total 43.29 70.15 79.03 83.27 85.62 88.34 90.22 91.70 95.28 

I - 100 Mesh 
I 

Weight "/.a! this frnctlon is 4.72 and has a P.S.I. of 7% 
I 



T A B L E 6. SAXON ADIT #J 

Washability Data: +lOOm. - 95.28% of the Sample 
(Reconstituted from Size Fractions) 

Specifica Fractional Cumulative 
Gravity 

Elementary A& 
FlOatI Sinks 

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

- L-30, 45.44 2.55 45.44 2.55 LOO. 00 9.13 22.72 2.55 

'1.30,- 1.35 28.19 5.00 '73.63 3.49 54.56 14.62 56.54 5.00 

'1.35'-'1.40 9.32 9.78 82.95 4.19 :26.37 24.90 78.29 9.78 

1.40.- 1145 4.45 15.10 87.40~ 4.75, 17.05 33.16 85.17 15.10 

t.45- 1,50 2.47 18199 89.87 5.14 12.60 39.54 'I 88.64 18.99 

1.50 .- I'.&0 2.85 25.37 92.72 5.76 10.13 44.5i 91.;9 25.37 

"1.60 '_ 1. 70 1.97 35.77 : 94.69 6.39 7.28 52.06 93.71 35.77 

1.70 '- 1.'80 1.55 45.3.9 96.24 7.02 5.3J 58.li 95.47 45.39 

+'1.80 3.76 63.35 100.00 9.13 3.76 63.35 98.12 63.35 

Total 100.00 9.13 



.-- 

TABLE 7, WON MIT #3 

Cumulative Volatfle titter for +lOOm.: 95.28% of Total SampIe 
(Reconstituted from Size Fractions) 

., ;,, 

Specific. 
Gravity' 

" lr30 

.L30, - 1‘35 

.I.35 - 1.40 

',I.40 - 1.45 

1.45 - 1.50 

1.50 -'I,60 

1.60 - 1.70 

,1.70 L 1.80 

4 1180 

Total 

45.44 

28.19 

9.32 :. 

4.45' ',, 

2.47 ',~ 

,2.85 

1.97 

t.55 

3.76 

100.00 

:Ponal 

VA% 

23.81 

20.96 

20.18 

21.40 

21.92, 

20.59 

17.94 

16.72 

14.25 

21.83 

Cumulati- 
Plo 

wt.% 

45.44 

73.63 

82.95 

87.40, 

89.87, 

92.72 

94.69 

96.24 

100.00 

3 

V.M.3, 

23.81 

22.72 

22.43, 

22.38 

22.37 

22.31 

22.22 

22.13 

21.83 

Wt.% 

100.00, 

54.56 

26.37 

17.05 

12.60 

10.13 

7.28 

5.31 

3.76 

.s 
V.M.% 

21.83. 

20.19 

19.38 

18.94 

18.07 

17.13 

15.77 

14.97 

14.25 
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TABLE 8. SAXON ADIT #3 

7% Ash of Clean Coal 

Yield: 

Floats Gravity: 

Near Gravity F*terfal: 

Ash: 

Voletile Matter: 

Resfdual. Moisture: 

Fixed Carbon 

P.S.1’. 

96.00% 

1.80 

3.00% 

7.00% 

22.13% 

0.68% 

70.19% 

74 



Specific 
Gravity 

-~ l-30 

L30 -~ 1.~35 

ii35 -~ 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 

.- 10 - 

3 A R L E 9. SAXON ADIT #a 

+I" : 17.53% of Sample 

Ash, Volatile Matter and Cmwlative F,S.I.~ 

Weight '2 Ash 2 V.-M.% 

33.68 3.19 23.09 

35.57 5.54 20.92 

12.44 10.85 22.29 

7.51 15.70 24.60 

3.80 17.58 25.24 

1.99 21.53 25.37 

1.55 35.59 19.36 

1.04 46.14 16.20 

2.42 61.18 14.02 

100.00 9.18 22.11. 

T A B L E 10. SAXON ADIT #J 

Washability Data:~ +.l" 

1.35 - 1.40 

1.45 - 1.50 

1.60 - 1.70 

1.70 - 1.80 

cum. cum. 
Weight % F..S.I. 

33.68 8% 

.69.25 8 

81.69 7% 

89.20 74 

93.00 7 

94.99 7 

96.54 6% 

97.58 6 

100.00 Sk 

Cumulstive 11 Elementary A& 
I 

Wt.% 

33.68 

69.25 

81.69 

89.20 

93.00 

94.99 

96.54 

97.58 

1oo.oa 

ats 
h&i 7. 

3.19 

4,40 

5..38 

6.25 

6.71 

7.02 

7.48 

7-89 

9.18 

I I Sink6 

We.?% Ash % Wt.% Ash 7. 

100 . . 0, 0 9.18 16.84 3.. 19 

66.32 12.23 51.47 5.54 

30.75 19.96. 75.47 10.85 

18.~31 26.15 85.44 15.70 

10.80 33.41 91.10 17.58 

7.00 42.01 94.00 21.53 

5.01 50.14 95.76 35,59 

3.~4G 56.65 97.06 46.14 

2.42 61.18 98.79 61.18 

-Sink6 

Ash % Wt.% Ash 7. 

0 9.18 16.84 3.. 19 

12.23 51.47 5.54 

19.96. 75.47 10.85 

26.15 85.44 15.70 

33.41 91.10 17.58 

42.01 94.00 21.53 

50.14 95.76 35,59 

56.65 97.06 46.14 

61.18 98.79 61.18 

I 
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T A B L E 11. SAXOH ADIT #3 

I." x l/4": 30.69 %of Sample 

Aoh. Volatile Matter and Cumulative P.S.I. 

Specific 
Gr&Wity 

-. 1430 

1130 - 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 
GrZWity 

- 1,30 

1,30 - 1.35 

1.35 - I,40 

1.40 - 1.45 

1145 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.60 

Total 

Weight Z 

35.29 

,36.54 

ld.31 

4.28 

2.52 

.3.45 

,2.09 

L.?l 

3.61 

LOO. 00 

Ash % 

3.04 

4.80 

10.06 

15.54 

19.80 

25.52 

36.94 

47.25 

65.44 

9.94 

V.H. % 

23.12 

21.21 

19.70 

21.08 

22.18 

21.39 

18.09 

16.32 

12.79 

21.29 

T A B L E 12. SAXON ADIT $2 

Washability Dota: .I! x i/4*' 

35.29 

36.54 

10.31 

4.28 

2.52 

3.45 

2.09 

1.91 

3.61 

:ional 

Ash % 

3.04 

4.80 

lo,06 

15.54 

19.80 

25.52 

36.94 

47.25 

65.44 

9.94 

CWL CUIL 
Weinht % F.S.I. 

35.29 

71:83 

82.14 

86.42 

88.94 

92.39 

94.48 

96.39 

100.00 

8 

7% 

7% 

74 

7 

7 

6% 

6 

5h 

F 
wt.7. 

35.29 

71.83 

82.14 

86,42 

80.94 

92.39 

94.48 

Pi. 39 

LOO. 00 

3.04 

3.94 

4.70 

5,24 

5.65 

6.40 

7.07 

7.S7 

9:94 

100.00 

64-71 

28.17 

17.86 

13-58 

11.~06 

7.61 

5.52 

3.61 

u Elementary Ash 

Aah % 

3.04 

4.80 

10.06 

15.54 

19.80 

25.52 

36.94 

47.25 

65.44 
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T A- B L E 13. SAXON ADIT $3 

Specific 
GtWity 

- 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 

l.iO - l.SO 

+ 1.80 

Total 

I 

Speciffc 
G!zavlty 

- 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 

l/4" x 2&n. : 35.73 % of Simple 

Aah, Volatile titter and Cmulative F.S.I. 

Weiaht % 

57.03 

19.39 

6.99 

3.34 

1.94 

2.93 

2.23 

1.67 

4.48 

100.00 

Ash 2 V.M.7. 

2.34 24.13 

5.19 20.37, 

9.54 18.85 

14.69 19.17 

19.43 19.61 

26.01 18.83 

34.89 17.40 

43.69 17.29 

62.86 15.02 

8.96 21.95 

Waehnbflity Data: 114" x 28 m. 

CUn. 
Weight % 

57.03 

76.42 

83.41 

86.75 

88.69 

91.62 

93.85 

95.52 

100.00 

57.03 

19.39 

6.99 

3.34 

1.9i 

2.93 

2.23 

1.67 

4.48 

Aah % 

2.3& 

5.19 

9.54 

14.69 

19.43 

26.01 

34.89 

43.69 

62.86 

8.96 11 

Wt.% 

57.03 

76.42 

83.41 

86.75 

88.69 

91.62 

93.85 

95.52 

100.00 

2.34 

3.06 

3.61 

4.03 

4.37 

5.06 

5.77 

6.43 

8.95 

. 

lOO.GC 

42.97 

23.58 

16.59 

13.25 

11.31 

8.38 

6.15 

4.48 

:ll 
-Xii-% 

8.96 28.51 

17.75 66.73 

28.08 79.91 

35.89 85.09 

41.23 87.72 

44.97 90.15 

S1.60 92.74 

57.65 94.68 

62.86 97.76 

Elemcc 

wt.% 

ry Aeh 

2.34 

5.19 

9.54 

14.69 

19.43 

26.01 

34.89 

43.69 

62.86 
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TABLE 15. sm-m ADIT 83 

2&n. x loom: 11.33 % of Sample 

Ash, Volatile MstteL anh Cumulative F.S.I. 

COm. CUCl. 
weight 3. F.S.I. 

ti.53 

76.43 

65.62 

89.32 

91.29 

93.59 

95.00 

96.05 

100.00 

9+- 

9+ 

9 

9 

9 

9 

8% 
6 

a 

Specific 
Gravity 

- i.30 

i.30 - 1.35 

1.35 - 1,40 

1.40 - 1.45 

i&5 - 1.50 

i.50 - 1.60 

ir60 - 1.70 

1.70 - 1.80 

+ 1.80 

Total 

Vi2 

24.63 

2i.80 

26.38 

.18.61 

18.13 

17.98 

17.70 

16.65 

15.32': 
-- 

22.52 

Ash 2 

1.76 

~1:98 

j.25 

A02 

19.17 

2;.32 

35.76 

43.46 

61.98 

Weight % 

54.53 

,ii.90 

9.19 

i.70 

.I.97 

'2.30 

i.41 

1.05 

3.95 

100.00 7.39 

T A B L E 16.' SAXONiDXT +3 

%whability Data: 2Sm x 100 m. 

Specific 
Gravity 

H 
3 
Ash % 

-- 

7.39 

14.15 

23.60 

34.05 

41.34 

46.35 

53.18 

56.09 

61.98 

3lcnent :ary Ash 

wt.2 Ash X 

27.26 

65.48 

81.03 

87.47 

90.30 

92.44 

94.29 

95.53 

9S.03 

1.76 

3.98 

7.25 

13.02 

! 

19.17 

27.32 

35.76 

43.46 

61.98 

Cumulat 

100.00 

45.47 

23.57 

14.38 

10.68 

a.71 

6.41 

5.00 

3.95 

- 1.30 

1.30 -'l.35 

1.15 - ~‘1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

54.53 .' 
21.90 

9.19 

3.70 

1.97 

2.30 

1.41 

LOS 

3.95 

1.76 

3.98 

7.25 

13.02 

19.17 

27.32 

35.76 

43.46 

61.98 

To&al If 100.00 1 7.39 

I 
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T A B L E 17. SAXOH ADIT 83 

FROTH FLOTATION TESTS 

281x1. x 100 Mesh: 11.33% of Sample 

Solids, by weight in Slurry 8% 

Time of Plotatj.on 1.5 minutes 

Flotation Recovery 89. If% 

Reagent 8 HIBC & Kerosene 

Analyses of the Products 

concentrate 

Ash, % 5.02 

VoLatile Matter, % 23.20 

Residual Moisture, % 0.53 

Fixed Carbon, % 71.25 

F.S.I. 8% 

Sulphur, X 0.35 

Tailiaxs 

27.99 

19.42 

0.57 

52.02 

3 

0.49 



- 19 - 

TABLE 18. SAXON ADIT $3 

FROTH FLOTATION TESTS 

* 100 Mesh: 4.72% of Simple 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 94.22% 

Reagents WIBC & Kerosene 

Analyses of the Products 

Concentrate Tsflfngs 

Aah. % '. 5.62 55.28 

Volatile xeter, x 23.15 22.46 

Residual Moisture, % 0.65 0.56 

Fixed Carbon, % 70.58 21.70 

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

Sulphur, % 0.35 0.97 
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!iTASW,BILITi' CiLiK,iCTERISTICS X;D CIXAXIXG 

FOR 

DENISON MIXES LTD. 

SAXON ADIT #3 

SUX'iARY: ____- 

The data presented in this report refer to washability 

characteristics and the washing of a S-Ton sample of Saxon Adit 4131 

cyc 1 

The coal was cleaned in a 2-Stage Compound Water 

one System. 

Yield of 8S% was obtained. The analysis of the clean 

coal is as fo llows: 

Surface Moisture, % 

Residual Fioisture, X 

Ash, % 

Volatile Matter, % 

Fixed Carbon, % 

F.S.I. 

B.T.U./lb. 

Sulphu-r, x 

Air Dried Basis 

0.40 

5.42 

22.757: 

71.43 

7% 

14,680 

0.46 

4s Shipped Basis 

6.00 

0.33 

5.09 

21.39% 

67.14 

7% 

13,799 

0.43 
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ISTRODUCTION. --L 

Approximately a S-ton sample of the coal was used 

for washability studies and production of clean coal. 

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

A repres entative saxnle of about SC0 lb. was taken for washability 

and flotation tests and the remaining portion was used for preliminary 

testing and production of clean coal. 

The washing circuit employed is shown in Figure 1, 

Sect ion 2, of this report. 

. 

Rcspcctfully submitted, 

0 
/ . -: :: *: -, 

Per: -y-- -_--- 
R.S. Sehgal, P. Cng., 
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T ;\ R T, T: 1 - -- 
SilS?X ADIT 33 

Head SaiTlple Analysis 

Ash 

Volatile Platter 

Residual hloisture 

Fixed Carbon 

Free Swelling Index 

B.T.U./lb. 

Sulphur 

8.55% 

22.44% 

0.59% 

68.42% 

6% 

13,100 

0.36X 

TABLE 2 - SAXON ADIT iI3 

Size Analysis 

3/4” x 28 m. 

-28 Hesh 

Total 

WeiPht % 

82.09 

17.91 

100 * 00 
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@ 
Incremental Float-Sink Analysis of 3/4" x 23 Kesh 

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 

la70 - 1.80 

+ 1.80 

Total 

-- 

Sp. Gr. 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

- 1.80 
- 

Total 

wt. 7/- 

--I - 

45.24 

29.58 

9.14 

3.89 

2.19 

3.20 

2.01 

1.1-7 

3.48 
- 

100.00 

Ash % 
-- 

2.79 

5.53 

10.39 

14.68 

18.70 

24.82 

35.05 

44.1s 

60.78 

9.00 
- 

v . >I . 2 

24.86 

20.88 

19.63 

20.17 

21.72 

21.88 

20.06 

1 7 . 1 J 

14.78 
-- 

22.31 

R . ?I. % 

0.50 

0.49 

0.56 

0.56 

0.54 

0.55 

0.49 

0.56 

0.53 

f 

71.85 

73.10 

69.42 

64.59 

59.04 

TABLE 4 - SAXOK ADIT #3 

Cumulative Float-Sink Analysis of 314" x 28 Mesh 

wt. % Ash % 

45.24 2.79 

74.82 3.87 

83.96 4.58 

87.85 5.03 

90.04 5.36 

93.24 6.03 

95.25 6.64 

96.52 7.14 

100.00 9.00 
__- 

V..M.% R,M.% 

24.86 0.50 

23.29 0.50 

22.89 0.50 

22.77 0.51 

22.74 0.51 

22.71 0.51 

22.66 0.51 

22.58 0.51 
-- - 

22.31 0.51 

. by actual determination. 

F.C.% 

71.85 

72.34 

72.03 

71.69 

71.39 

70.75 

70.19 

69.77 
-- 

OS.18 



, . . 

TABLE 5 - SAXON ADIT #j 

Washability Data for 3/4" x 28 Mc::h 

Specific 
Gravity 

Fractional Cuniulative Elementary Ash -- 
l Floats 1 Sini,.s 

/ - 

. ------q-----t- t---- ------+- 
-1.30 i 45.24 2.79 45.24 45.24 2.79 

1.30 - 1.35 I 29.58 5.53 1 74.82 29.58 1 t----- 
.--- 

-1.30 

1.30 - 1.35 

1.35 - 1.4.0 

1.40 - 1.45 

1.45 - 1.50 

l.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

-;- 1.80 

45.24 2.79 100" 00 

5.53 

I I 

74.82 3.87 57.76 

1.35 - 1.4.0 9.14 ' 10.39 j 83.96 
I 

9.14 ' 10.39 j 83.96 4.58 25.18 

1.40 - 1.45 3.89 14.68 87.85 3.89 14.68 87.85 5.03 16.04 

1.45 - 1.50 2.19 18,70 I 90.04 2.19 18,70 I 
I' I' 

90.04 5.36 12.15 

l.50 - 1.60 3.20 24.82 // 93.24 3.20 24.82 // 93.24 6.03 9096 

1.60 - 1.70 2.01 35.05 95.25 2.01 35.05 95.25 6.64 6.76 

1.70 - 1.80 1.27 44.10 96.52 1.27 
I 

44.10 96.52 7.14 4.75 

-;- 1.80 3"48 60.78 LOO. 00 3"48 60.78 ' 100.00 9.00 3.48 
I I I I 

.---- 

2.79 100"00 

3.87 57.76 

4.58 25.18 

5.03 16.04 

5.36 12.15 

6.03 9096 

6.64 6.76 

7.14 4.75 

9.00 3.48 

jj wt.“/, 1 Ash % 11 Wt.% / Ash % 1 Wt.% 1 

Total // 100.00 / 9.00 ‘ 

- 

Ash % 

9.00 

14.13 

24.24 

32.14 

37.72 

41.91 

50.00 

56.32 

60.78 

22.62 

60.03 

79.39 

85.91 

88.94 

91.64 

94.25 

95.88 

98.26 

2.79 

5.53 

10.33 

14.68 

18.70 

24.82 

35.05 

44.10 

60.78 







0 

0 

Froth Flotation Test of 28m x 0 

Solids, by weight in Slurry 8% 

Time of Flotation 1.5 minutes 

Reagents MIBC & Kerosene 

Yield 

Ash 

Volatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

Sulphur 

. 
Concantrate - 

71.38% 

4.31% 

22.46% 

0.53% 

72.70% 

82 1/ 

0.35% 

Tailings. 

28.62% 

17.20% 

21:78% 

0.53% 

60.49% 

4 

0.51% 
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SECTION 2 

WASHING TESTS AND AEALYSIS OF PRODUCTS . -e-m-- 

SAXON ADIT +3 - 
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1 T A E L E - s,;:<ox ADIT 33 

Distribution of Products 

Product 

Clean Coal 

Refuse 

Total 

% Wt. Ash % 

85.00 5.40 

15,oo 26.00 

100.00 8.46 



Proximate Analys 

ASIJ 

Volatile Katter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

B.T.U./Lb. 

SuLnI-i[:r 

TAeT,E 2 - s;?I(:?;< ,:.DI'f :z3 
--..-..---l-^A 

is of C lean Coal 

5.42% 

22.75% 

0.40% 

71.43% 

7% 

14,680 

0.467 
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TABLE 3 - SUON ADIT #3 -- 

Ultimate Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Sulphur 

5.42% 

84.51% 

4.61% 

1.01% 

3.99% 

0.46% 



TAELE 4 - S;iIr?S ADZT $3 --ll_- 

Characteristics of the Ash 

Xineral Analysis of Ash 

Si02 56.17 

*l2'3 22.93 

Fe203 4.56 

Ti02 0.94 

'2'5 1.62 

CaO 4.26 

Mg 0 1.14 

Ra20 0.26 

K20 0.33 

so3 4.12 

Ash Fusibility --... 

Initial Deofrmation Temperature 

Spherical Temperature 

Hemispherical Temperature 

Fluid Temperature 

Reducing 
Atmosphere --- 

2325'F. 

2415°F. 

2500OF. 

2640°F 

Oxidizing 
Atmosphere -__- 

2370'F. 

2470'F. 

2545'F. 

2640 + 

0 
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.  

TABLE 5 - AD IT +G- 5 - 

Analysis of CWC Reject 

Ash 

?olatile Matter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

Il:i.U./;b. 

Sulphur 

26.34% 

19.OS% 

0.27% 

54.31% 

1 

9,840 

0.30% 
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REPORT ON 

WASRABILITY CHARACTERISTICS 

OF 

COKING COAL 

FOR 

DENISON MINES LTD. 

SAXON ADIT 84 

The data in this repo;t refer to the washabiilty characteristics 

of Denfson Mines sample of Saxon Adit #4. 

The coal is of medium volatile bituminous rank. Ash of the 

sample is very high, i.e. 42% but is mostly extraneous in character 

and can be removed easily. The F.S.I. of the raw coal, inspite of the 

high ash, is 6. 

The coal can be cleaned to 7% ash at a cut point of 1.53 with a 

yield of 48% and an F.S.I. of 9. 

Froth flotation tests on fines indicate recoveries of 65% at 

an ash of 8% and F.S.I. of 9+. 
1 
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/- INTRODUCTION: 

A l-Ton SampIe of Saxon Adit ti was air dried prior 

to analyses and the following work was done on it. 

i 1. A size analysis at l”, l/4”, Z&u. and IOOm. 

2. A proximate analysis on all size fractions. 

3. A float-sink analysis on all size fractions, except -100 mesh, 
et 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. Washabflity curves ‘for all size fractions, except -100 mesh. 

6. Washability curves for +lOO mesh fraction of ~the raw sample 
by m-constituting the dat+ in 5. 

7. Froth flotation tests on 28 x 100 m. and 1OOm. x 0 fractions. 

CONCLUSIONS: 

The F.S.I. of the clean coal at a cot point of 1.80, with 

an ash of 11X is Sk;, It fs suggested that this coal can be advantageously 

blended with other coals of low ash and low F.S.I. 

Respactfully submitted, 

-CYCLONE ENGINEERIKG SALES LTD. 



TAB L E I - SAXONADIT #4 

Classification by Rank 

Ash 42.33% 
_. I, 
Volatile Matter 16.44% 

Besidyal Moisture 

Fixed Carbon 

Sulphw 

B.T.U./lb. : 

0.65% 

40.58% 

0.74% 

8,340 

F.S.I. 6 

: Rank mvb 

TABLE 2'-' SAXONADITfi 

Analysis of 

Size Fraction Wt.% Ash% 

+I" 13.69 54.99 

1" x l/4" 38.05 48.88 

l/4" x 28 m. 36.48 36.76 

28 x 100 m. 8.76 24.41 

-100 meeh 3.02 21.78 

Total LOO. 00 42.33 

Size Fraction 

16.44 
I 

0.65 40.58 0.74 6 

F.C.% S.% P.S.I. 

30.48 0.69 34 

35.15 0.72 4% 

45.09 0.73 8 

55.62 0.79 8% 

56.47 1.16 8% 

-. 
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T A BL E. 3 - SAXON ADIT $4 

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

I> (Figures in brackets show the ash content of individual fraetinna) 

-tl” 1.27 2.37 0.76 0.29 0.16 0.13 027 ” 0.15 ’ 8.29 13.69 
(3.37) (6.16) (12.06) (15.75) (21.55) (28-49) (36.97) (38.13) (82.58) (54.06) 

I" x l/4" 5.07 5.59 2.1s 1.23 0.70 1.01 1.06 0.87 20.37 38.05 
(2.97) (5.99) (10.04) (15.98) (23.31) (30.43) (40.27) (46.30) (80.87) (49.07) 1 

Ic 
, 

114" x 28 m, 12.37 3.85 1.95 1.25 0.74 1.22 1.01 0.93 13.16 36.48 
(3.20) (8.47) (13.1.4) f17.82) (20.84) (29.48) (40.23) (47.48) (81.03) (36.26) 

28 x 100 m. 2.95 1.43 1.04 (1:: 2, 0.29 0.39 0.25 0.17 1.90 8.76 
(2.48) (X34) (9.17) (17.43) (24.99) (35.53) (46.12) (79.69) (24.19) 

Total 21.66 13.24 5.90 3.11 1.89 2.75 2.59 

j 

2.12 43.72 96.98 
(3.06) (6.67) (11.17) (16.39) '(21.29) (29.15) (39.49) (46.23) (81.19) (42.71) 

-100 Mesh This fraction forms 3.02% of the total sample and has an ash content of 21.78%. thus 
giving a total sample ash value of 42.07%. 



T A B I. E 4’ - iAXON ADIT #4 

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

” (Flfgures in brackets show the Volatile Matter Content of Individual Exactions) 

sp. Gt.1 

1.30 1.35 1.40 1.45 1 1.50 80 Total 
I I I 

I 
I I I +1 I’ 1.27 2.37 8.29 13.69 

(22.73) (21.40) (8.38) (13.45) 

l/4” x 2am. 12.37 3.85 
(24.69) (23.15) 

28 x 100 m. 2.95 1.43 
(23.71) (22.87) (2:::) 

0.29 0.39 
(19.81) (19.00) 

Total 

1.06 0.87 20.37 38.05 
(16.52) (15.96) (8.97) (14.96) I 

VI 

1.01 ’ 0.93 13.16 36.48 
(16.36) (15.60) (9.66) (18.03) 

0.25 0.17 1.90 8.76 
(17.41) (15.72) (10.33) (19.67) 

2.59 

I 

2.12 
(16.75) (15.79) 

43.72 96.98 

(9.12) (16.33) 

-100 Mesh This fraction forms 3.02% of the total sample and has a volatile matter content of 21.21% 
thus giving a total sample volatile matter value of 16.47% 

I 



' TABLE 5 - SAXONADIT#4 

Cmulative F.S.I. and Cumulative Weight 7. vs. Size and Specific Gravity 

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

- ,1.60 - 1.70 - 1.80 Raw I 

15.75 
(9) 

21.38 
(9) 

2S x LOO m. 6.44 
(9) 

48.55 

22.39 23.32 36.48 
(9) C3Jd (8) : 

6.~69 6 ..86 8.76 
(9) (8%) @!5) 

5L.L4 53.26 96.98 

Weight % of this fraction is 3.02 and has a F.S.I. of 8% 



i- 

, 
TABLE 6 - SAXONADIT fi 

Washability Da&: +lOOm. : 96.983. of Total Sample 
(Reconstituted from Size Fractions) 

Cumulative 

1.30 - 1.35 

1.40 - L.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 



.;I& TABLE 

i Cmmtative Vdatile Matter ~for +I00 tn.: 96.!98% of Total SampIe 
(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 

l-70 - 1.80 

+ 1.80 

Total 

Wt.% 

22.33 

13.65 

6.08 

3.21 

1.95 

2.84 

2.67 

2.L9 

45.08 

100.00 

V.M.% 

24.20 

22.85 

21.92 

20.73 

19.80 

18.19 

16.75 

15.79 

9.12 

16.33 

CUlBUlal :i- ve 
Floats, T Sinks 

WjL% V.M.% wt.% 

22.33 24.20, ’ 100.00 

35.98 23.69 77.67 

42.06 23.43 64.02 

45.27 23.24 57.94 

47.22 23.10 54.73 

50.06 22.82 52.78 

52.73 22.51 49.94 

54.92 22.24 47.27 

100.00 16.33 45.08 

-r 
T 

V.M.% 

16.33 

14.06 

12.19 

11.17 

10.61 

10.27 

9.82 

9.43 

9.12 







- 10 - 

T A B L E a - s.4xoN ADIT %n4 

7% Ash of Clean Coal 

Yield 48.00% 

Floats Gravity 

Near Gravity Material 

Ash 

Volatfle Matter 

Residual Moioture 

1.53 

7.00% 

7.00% 

22.90% 

0.72% 

Fixed Carbon 

F.S.I. 

69.38% 

9+ 



Specific 
Gravity 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.H) - 1.40 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

Tbtd 

- ll- 

T A B L E 9 - SAXON ADIT #4 

+l": 13.69% of total Smple 

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

Weight % 

9.25 
17.36 

5.53 
2.15 

1.15 

0.98 

1.94 

1.07 

60.57 

Ash % 

3.37 
6.16 

12.04 
15.75 

21.55 

28.49 

36.97 

38.13 

82.58 

54.06 

V.M.9. 

22.73 
21.40 

20.91 
20.73 

20.44 

19.70 

18.52 

16.01 

8.38 

13.45 

CUm. 

I 

CIXS. 
Weight % F.S.I. 

9.25 
26.61 

32.14 

34.29 

35.44 

36.42 

38.36 

39.43 

100.00 

Specific Fractional 
Gravity 

'0 

Ash $ 

3.37 

6.16 

12.04 

15.75 

21.55 

28.49 

36.97 

38.13 

82.58 

9+ 
9+ 

9+ 
9 

9 

9 

9 

8% 

35 

Waehability Date: -C-l“ 

11 Elementary Ash i 

Wt.% 

9.25 

26.61 

32.14 

34.29 

35.44 

36.42 

38.36 

~39.43 

100.01 

3.37 

1 Ash % 

5.19 

6.37 

6.96 

7.43 

8.00 

9.46 

10.24 

54.06 

I stnl(s 

Wt.% t Ash Wt.% Ash2 
I 
I 100.0 

90.75 

73.39 

67.86 

65.71 

64.56 

63.58 

61.64 

60.57 

4.64 3.37 

17.93 6.16 

29.38 12.04 

33.22 15.75 

34.86 21.55 

35.93 28.49 

37.39 36.97 

38.90 38.13 

69.71 82.58 







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 

- 13 - 

T A B L E 11 - SAXQN ADIT #4 

1" x l/4": 38.05% of total Sample 

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

Weight 7. Ash % 

13.32 2.97 
14.69 5.98 

5.66 10.04 

3.24 15.98 

1.83 23.31 

2.65 30.43 

2.78 40.27 

2.29 46.30 

53.54 80.87 

100.00 49.07 

V.M.% 

23.66 

23.26 

21.85 

20.63 

Lg.98 

18.64 

16.52 

15.96 

8.91 -- 

14.96 

CUm. 
might % 

13.32 

28.01 

33.67 

36.91 

38.74 

41.39 

44.17 

46.46 

100.00 

T A B L E 12 - SAXON ADIT #I 

Washability Data: 1" x l/4" 

Specific 
Gravity 

:tionaL Flm 

Wt.% Ash % Wt.% 

- 1.30 -13.32 2.97 

1.30 - 1.35 -14.69 5.98 

1.35 - L.40 5.66 LO.04 

1.40 - 1.45 3.24 15.98 

1.45 - 1.50 1.83 23.31 

1.50 - 1.60 2.65 30.43 

L.60 - 1.70 2.78 40.27 

1.70 - L.80 2.29 46.30 

+ 1.80 53.54 SO.87 

Total 100.00 49.07 

9-t 

9+ 

9+ 

9 

9 

9 

9 I 

8% 

415 

~13.32 

28.01 

33.67 

36.91 

38.74 

41.39 

44;17 

46.46 

LOO.00 

Asa : 

2.97 

4.55 

5.47 

6.39 

7.19 

8.68 

10.67 

12.43 

69.07 

Cumulative Cumulative 

wt.% 

100.00 

86.68 

71.99 

66.33 

63.09 

61.26 

58.61 

55.83 

53..54 

Elementary Ash Elementary Ash 

Ash% Ash% 

2.91 2.97 

5.98 5.98 

LO.04 LO.04 

~15.98 ~15.98 

23.31 23.31 

30.43 30.43 

40.21 40.21 

46.30 46.30 

80.8' 80.8' 

, 
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Specific 
Gravity 

- 1.30 

1,30 - 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 

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 

T A B L E 13 - SAXON ADIT #4 

114" x 28~s.: 3b.f+8%Of Sz?mple 

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

Weight % Ash % V,M.% 

33.91 3.20 24.69 

10.57 8.47 23.15 

5.34 13.14 22.37' 

3.42 17.82 20.85~ 

2.02 20.84 19.49 

3.34 29.48 17.40 

2.76 40.23 lb.36 

2.56 47.48 15.60 

36.08 81.03 9.66 

36.26 18.03 

TAB L E 14 - SAXONADIT lit 

Washability Data: l/4" x 26 m. 

.1 

Ash% 

33.91 3.20 

10.57 8.47 

5.34 13.14 

3.42 17.82 

2.02 20.84 

3.34 29.48 

2.76 40.23 

2.56 47.48 

36.08 81.03 

36.26 

CUIU. CUIQ. 
Weight % F.S.I. 

33.91 9+ 
44.80 9+ 

49.82 9+ 

53.24 9+ 

55.'26 9+ 

58.60 9 

61.36 9 

63.92 8% 

LOO. 00 8 

cur 
-S 

lative 
sr 

-rf+ 

100.00 

66.09 

55.52 

50.18 

46.76 

44.74 

41.40 

38.64 

36.08 

36.26 

53.22 

61.74 

66.91 

70.50 

72.74 

76.24 

78.81 

81.03 

Elenenl 

16.95 

39.20 

47.47 

51.53 

54.25 

56.93 

59.98 

62.64 

81.96 
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TAB L E 15 - SAXONADIT #4 

28m. x 1ocm.: 8.76%~Of Sample 

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

f- 

Specific 
&8Vity 

- 1,30 

1.30 - 1,35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - i.50 

lr50 - 1.60 

1.60 - 1,70 

1.70 - 1,80 

+ 1,80 

Tom1 

Weight % Ash % V.M.% 

33.70 2.48 23.71 
16.36 : 5.34 22.87 

11.86 9.17 21.98 

3.83 13.20 20.69 

3.35 17.43 19.81 

4.43 24.99 19.00 

2.83 35.53 17.41 

1.90 46.12 15.72 

21.74 79.69 10.33 

100.00 24.19 19.67 

T A B t E 16 - SAXON ADIT #4 

Washability Date: 28m. x 100 q . 

i cum. 
I 

CUm. 
Wegght % F.S.I. 

33.70 9+ 
50.06 9+ 

61.92 9+ 

65.75 9+ 

69.10 9-k 

73.53 9 

76.36 9 

78.26 8% 

100.00 Sk 

II 
!I Floats 1 SlllkS 

wt. L I *m/o 

-~ 1,30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

Specific 

II 

Fractional II ~Cumulative 
Gravity 

Wt.% Ash% t. 
33.70 2.48 F i 33.70 2.48 

16.36 5.~34 50.06 3.41 

11.86 9.17 61.92 4.52 

3.83 13.20 65.75 5.02 

3,35 17.43 69.10 5-62 

4.43 24.99 73.53 6.79 

2.83 35.53 76.36 7.86 

1.90 46.12 78.25 8.79 

21.74 79.69 100.00 24.19 

Total 100.00 24.19 [I 
-I- 

1.50 - 1.60 

1,60 - 1.70 
;, 

1.70 - 1.80 

+ 1.80 

II I 

Elementary Aeh 
I 

nt.a 

16.85 

41.88 

55.93 

63.84 

67.42 

71.32 

74.94 

77.31 

89.13 
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TABLE 17- SAXONADIT#4 

FROTH FLOTATION TESTS 

28 x 100 Mesh: 8.76% of the Sample 

Solids, by ukight in Slurry 8% 

Time of Flotation 1.5 minutes 

Flotation Recovery 62.16% 

Reagents MIBC & Kerosene 

AnaLyaes of the ?rod&cts 

Ash, % 

Volatile Matter, w 

Residual ltiisture, % 

Fixed Carbon, “1. 

Sulphur , 96 

F. S. I. 

Floats Tailiws 

?iSO 50. L5 

22.34 15.25 

0.63 0.50 

69.73 34. LO 

0.90 0.78 

9+ 4 
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TABLE 18- SAXONADITr#+ 

FROTH FLOTATION TESTS 

-100 Mesh: 3.02% of Sampte 

Solids, by weight in Slurry 82 

Time of PIotation 1.5 minutes 

Flotation Recovery 

Reagents 

76.,21% 

MIBC & Kerosene 

Analvses of the ?roducts 

Floats Tailinas 

Ash, 2 8.50 63.45 

Volatile Matter, 4 23.01 13.83 

Residual Moioisture, % 0.61 0.49 

Fixed Carbon, % 67.88 22.23 

P.S.I., 9+ 1% 

Sulphur, W 0.99 1.35 
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OF COKIKG COAL 

FOR 

DENISOX EIIKES LTD. 

SUHXARY: ---- 

characteristics and tl!e washing of a five ton sample from Saxon 

The coal was cleaned in a two-stage water cyclone system. 

The fines in the clean coal were Lrurther washed using flotation cells. 

Because of the very high ash content - about 41% - a low 

yield of 45% was obtained. 

The proximate analysis of the clean coal is as fOllOWS. 

Air Dried Basis As Shipped basis 

Surface Ploisturq, % 6.00 

Residual Moisture, % 0.72 0.68 

Ash, % 8.16 7.67 

Volatile Matter, % 22.34 20.99 

Fixed Carbon, % GS.78 64.66 

F.S,I. 9 9 

B.T,U./lb. 1;,320 13,460 

Sulphur, % 0.66 0.62 
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Approxinately a j-ton sample of the coal was used for 

washability studies and production of clean coal. 

The coal Teas 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 xashin? circuit employed is shown in Figure 1, 

Section 2 of this report. 

Yours very truly, 

- 3 - 
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TJASHABILITY DdT,1 6: FLOTATION TESTS --___ 

SAXON ADIT +4 
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Ash 

Volatile blatter 

Residual Moisture 

Fixed Carbon 

F.S.I. 

R.T.U./lb. 

Sulphur 

40.771% 

16.36% 

0.66'1, 

42.21% 

6% 

8,290 

0.65X 

TABLE 2: k- S \.YON ADIT ;4 

Size Analysis 

3/4" x 2s mesh 

-28 mesh 

Total 

Ueight % - 

83.92 

16.08 

100.00 

,  1’ 

.  .  .  



” 

r t 

c c 

Incrcmzntnl Float-Sink Xnalysis o 3/4" x 28 Pksh 

I----- -- 

Sp. Gr. - 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

1.40 - 1.45 

1.45 - 1.30 

1.50 - 1.60 

1.60 - 1.70 

i.ro - 1.80 

+ 1.80 
--- 

Total 
--- 

-?p. Gr. 
-- 

- 1.30 

- 1.35 

- 1.40 

- 1.45 

- 1.50 

- 1.60 

- 1.70 

- 1.80 
__._--- 

Totnl 
--- 

i<t * % 

25.66 

8.96 

5.27 

2.74 

1.69 

2.45 

2.61 
1 In 74 

48.88 

100.00 
-- 

--- 

Ash% 

3.33 

7.39 

11.87 

17.28 

23.03 

29.95 

37.03 
f, I, 1. ? -7 ~' . -; - 

79.94 

44.55 
- 

v . 31.7 
__- -. 

22.94 

21.80 

21.32 

20.35 

18.78 

18.34 

17.00 

15.97 

9.39 

15.60 

--- 

R . 1.1 . ?z 
____- 

0.68 

0.65 

0.64 

0.64 

0.63 

0.65 

0.60 

0 I- 6 - . ~, 

0.63 
-- 

0.65 

rABI,E 4: ShXON ADIT ik --I_-__- 

Cumulative F oat-sink Analysis of 3/4" x 28 N. 

idt . % 

25.66 

34.62 

39.89 

42.63 

44.32 

46.77 

49.38 

51.12 
- 

100.00 
~--. 

F.C. % 

73.05 

70.16 

66.17 

61.73 

57.56 

51.06 

45.37 

39.01 

10.02 

39.20 

-:; I:.s; I. by actual de 

Ash'%. 
--- 

3.33 

4.38 

5.37 

6.14 

6.78 

7.99 

9.53 

10.72 
--.--_- 

44.55 
---̂  

--- 
v , >I . % 

22.94 

22.64 

22.47 

22.33 

22.20 

21.99 

'1.73 

21..53 
----- 

15.60 
--- 

-7‘ 
1 
I 
I 
I 

T- 
i 

--- 
R.M.74 

_--- 

0.68 

0.67 

0.67 

0.67 

0.66 

0.66 

0.66 

0.65 

ermi:xtion. 

0.65 
--- 

F.C.% 
- 

73.05 

72.31 

71.49 

70.86 

70.36 

69.36 

68.08 

67.10 
---- 

39.20 
.- 

9+ 

9+ 

9+ 

9 

9 

9 

9 

9 

6 
-- 



0 

TAP,LE 5: A SAYON ADIT #4 --- 

Washability Data for 3/4' x 28 Mesh 

Cumulative 
;*---------- 
jl Elementary Ash 

1.30 - 1.35 ii 8.96 

1.35 - I.40 
/I 

/I 

5.27 11.87 

1.40 - 1.45 1 // 2.74 

1.45 - 1.50 j! 1.69 

1.50 - 1.60 I/ 2.45 

1.60 - 1.70 i/ 2.61 
I 

2.70 - 1.80 / 1.74 

+ 1.80 48.88 

. 

3.33 

4.38 

5.37 

6.14 

6.78 

7.99 

9.53 

10.72 

44.55 

3.33 

7.39 

17.28 

Gravity -- 

_ 1 3. ~~~~~~~~~~~ :':I;, ! Ash ';/ 

. 100.00 
I 

7.39 1 34.62 74.34 58.78 : 30.14 

, 
11.87 39.89 65.38 65.82 / 37.25 

17.28 42.G3 60.11 70.55 j/ 41.26 

' 
Ii 

23.03 44.32 57.37 73.10 iI 
1' 

43.48 

29.95- i 46.77 55.68 74 . 62 !/ 45.54 
I 

37.03 ) 49.38 53.23 76.67 i 48.07 

44.42 51.12 50.62 78.72 50.25 j 
I ! 

79.94 100.00 79.94 ! 75.56 

23.03 

29.95 

37.03 

44.42 

~ 48.88 
I 

79.95 

-----7------T I1 I ‘7 

'To L al 11 100.00 1 44.55 11 

/i, 
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Solids, by weight in Slurry 

Time of Flotation 

Reagents 

Yield 

Ash 

Volatile Matter 

Kesidual Moisture 

Fixed Carbon 

F.S.I. 

Sulphur 

3% 

1.5 minutes 

MIBC & Kerosene 

Concentrate ----- 

51.39% 

6.10% 

22.62% 

0.56% 

70.72% 

9+ 

1.02% 

Taililqs 

48.61% 

40.38% 

16.84% 

0.50% 

42.28% 

6 

0.86% 



- 10 - 

SECTION 2 --- 

WASHISG TESTS & ANALYSIS OF PRODUCTS ----__ _-)__-.I_-- 

SAXOX ADIT !h --- 

:0 



0 
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ThPJLE 1 - s ?i x ox Li D 1 T iL$ ---__I__~ _- -.-_ --I- 

&proximate Distribution of Products 

Product 

Clean Coal 

Compound Water Cyclone Refuse 

Flotation Refuse 

Total 

wt . % As5 "/c 

45.00 8.20 

47.00 72.80 

8.00 30.3 

100.03 40.30 
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% A 3 I, T1 2 - S :‘, ?i’ () >,i r’\ D 1 T 1,kh _----_-I_ ----.^_ - I 

Proximate ib3l>:sis 3f Clean Coal 

Ash 8.16% 

Volatile Matter 22.35% 

Residual Xoisture 0.72% 

Fixed Carbon 68.78% 

F.S.I. 9 

G.T.U./lb. 14,320 

Sulphur 0.66% 

TABLE 3 - SAXONADIT:/4 --- -- 

Ultimrite Analysis 

Ash 

Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Slllphur 

8.16% 

80.92% 

4 . 6 2% 

1.62% 

4.00% 

O,G8% 
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Si02 

*12'3 

Fe203 

Ti02 

P2°5 

C2.3 

MgO 

Na20 

x20 

so3 

62.10 

25.44 

2.88 

0.82 

0.50 

l.GG 

1.18 

0.10 

.2.16 

1.53 

Ash Fusibility -VII- 

Reducing Oxidizing 
htmzsphere Atmosphere 

_.. ..OF.- OF. 

Initia 1 Defcrmation Texgerature 2640+ 2640+ 

Spherical Temperature 2640+ 2640+ 

Beaispherical Temperature 26$0+- 2540-t 

Fluid Temperature 2640+ 2C4O-t 



Analysis of C.W.C. Reject 

Ash 72.84% 

Volatile Xatter 15.43% 

Residual Xaisture 0.86% 

Fixed Carbon 10.87% 

F.S.I. N.A. 

B.T.U./lb. 2,090 

Slll$?U?C 0 c ! ;  “< .V z 

Flotatlion Refuse ----- 

Ash 

Volatile Matter 

Residual Koisture 

Fixed Carbon 

F.S.I. 

B.T.U./lb. 

Sulphur 

30.33% 

17.41% 

1.10% 

51.16% 

3 

9,540 

0.88% 




