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present& sur la figure 1. Ls premier lot de Canadien (CND 1) n'etait 
homogene et renfermait deux populations, alors que le second lot (CND 
est homogene et correspond semble-t'il a la population de plus haut rang 
contenue dans le premier stock. 

pas 
2) 

11 faut Bvidemment s'attendre que les propridtes cok6fisntes du 
second stock de Csnadien soient differentes de celles du premier-stock. 

II. 2. Cuissons en four 400 kc. 

Nous avons effect& les cuissons en four 400 kg dens les mi$mes 
conditions que celles qui avaient 665 adoptees en juin dernier. 

Les r&ultats'd&aill& des essais en four 400 kg sont port& 
,dsns lk tableau 2. 

On peut noter un &art important sur la densitd de chargement 
antre les deux formules, pour lequel nous n'avons pas trouve d'explication. 
Cela pourrait avantager XAustralien: 

III. RESiJLTATS ET CCUXJSION. 

I-es r&ultats relatifs B ia pous&e, au retrait lat6ral. et h la 
productivite n'appellent pas d'observation particuliere. 

Le tableau suivant r&ume les resultats des.con+&les m&aniques 
des cokes : 

9 t ! ! ! ! I I I I 
, Charbon ! 8omm! 40 m! M40 ! M lo ! I10 ! 120 ! 140 ! 
f 6tudie I $ !.$! ! ! I .! .! 
1 I r 'I,,,,,,-------------------.------- ! ! I t t 1 
! 

----,-.---,------ t------t ------r------ ! 
! Australien (QLD) i 50,8 ; 91,2 i 78,7 ; 8,5 i 24J i 72,4 ! 48,4 ! 
I ! ! ‘--------------------------!------! --l-!-l-L-! 

.!.. ! .I. .! 
! 

----,---- ,:A,,‘----,- 
! ! 

! Csnadien ! 42,4 !, g1,6 ! 78,o 1 8,0 i 24,2 i 73,2 ! 47,2 ! 
, ! ! t I !. .! .I..! 

Les chiffres prkcedents conduisent a conclure que le Csnadien 
est un peu mains favorable que 1'Australien. en ce qui concerne la rdslsr 
tance ?L la fragmentation, et qu'il est. en revanche un peu plus favorable 
?i la resistance ?a l'abrasion, malgre une densite de chargement relativement 
faible. 

Les differences observees entre les deux formules sur les indices 
de r&stance mdcanique, et jug&es sur un seul point de comparaison, ne 
sont sars doute pas significatives. 
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Warnock Hersey Professional Services ltd. 

CI-IWT - Dcmison Mines I .ICI. - 

Sample I.D. - Adit San-1~~1~ ‘/7 - 1’ - 1 

Lab No. - 77 - 5424 and 77 - 6001 

ATTRITION TESTING 

Screen size 

Passing Retained On Weight % Before Weight % After 

% If 8M 

8M. 28 M 

28M 0 

.5.2 

11.2 

11.9 

15.2 

15.9 

9.9 

19.0 

11.7 

TOTAL - 100.0 100.0 

-- 

2.9 

5.9 

9.8 

13.6 

11.1 

29.9 ,_ 

26.8 



Warnock Hersey Professional Services Ltd. 

CLIENT - Denison Mines Ltd. 

Sample Identification’ - Adit Sample 77 - 1 - 1 

Lat, NO. - 77 - 5424 

RAW COAL SIZE 1’ ASH DISTRIBUTION (Before Attrition) 

Size Elementary Cumulative 

Passing Retained On wt% Ash % wt % Ash % 

4” 2” 16.4 32.5 16.4 32.5~ 

1” 11.9 20.7 28.3 27.5 

1 ” 

?g’ 

15.2 22.5 43.5 25.8 

26.4 59.4 25.9 

‘,$” 8M 

8M 28M 

15.9 

9.9 

19.0 

10.4 

1.3 

27.0 69.3 26.1 

22.2 88.3 25.2 

28M IOOM 

0 

16.6 98.7 

100.0 

24.3 

lOOA. 17.3 24.2 

-1 OTAl- - I 00. 0 24.2 



Warnock Hersey Professional Services Ltd. 

CLIENT - Denison Mines Ltd., 

Sample Identification - Adit Sample 77 - 1 - 1 

Lab No. - 77 - GO01 

RAW COAL SIZE /’ ASH DISTRIBUTION (After Attrition) 

Size 

Passing Retained On 

4” 2” 

2” 111’ 

1 ” ‘4” 

?g’ ?Q’ 

y’ 3M 

3M 23M 

28M 1 OOM 

1 OOM 0 

TOTAL - 100.0 22.4 

Elementary 

Wt% Ash % 

2.9 29.0 

5.9 27.3 

9.8 26.3 

13.6 28.2 

11 .I 28.3 

29.9 22.2 

14.0 16.4 

12.8 11.8 

Cumulative 

wt % Ash % 

2.9 29.0 

8.8 27.9 

18.6 27.0 

32.2 27.5 

43.3 27.7 

73.2. 25.5 

87.2 24.0 

100.0 22.4 



Warnock Hersey Professional Services Ltd. 

Client - Denison Mines Ltd. 

Sample I. D. - Adit Sample 77 - 1 - 1 

Lab. No. - 77 - 6001 

Relative Contribution and Ash % 

in 

CLEAN GOAL PRODUCT 

Size 

4” x 2” 

2” x I’) 

8M x 28 M 

28M x IQOM 

100M x 0 

(After 

Weight % Yield 

2.0 

4.0 

6.9 

9.6 

7.7 

22.6 

11.9 

12.5 

Attrition) 

Ash % 

11.3 

10.1 

9.4 

8.5 

8.0 

6.8 

5.6 

10.6 

Separation 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1 .80 Float 

90 sec. froth 

TOTAL - 77.2 8.1 



..’ 

Wmock Hersey ProfWionol Services Ltd. 

CLIENT - Dcnison M ine:; Lid. , 

Sample Identification - Adit Sample 77 - I - 1 

Lab. No. - 77 - nnol (After Attrition) 

Footage - 

CLEAN - Coal 
Product 

As Analyzed Basis 

Moisture % ( Inhersnt ) - 0.6 

Ash% - 0.0 

VoI&iIe Matter % - 19.7 

Fixed Carbon % - 71.7 

Total - 100.0 

Sulphur % - 0.29 

FSI - 5% 

Btu per Ib. - -- 

B&jQ@+K~X+&.Q4K$+WPhosphorous 2.27 

Hardgrove Grindability - 95.5 

Specific Gravity ( 20 mesh ) - -- 

Dry Basis 

Ash % - 

Volatile % - 

Btu per Ib. - 

Dry, Ash - Free Basis 

Volatile % - 

Btu per Ib. - 

8.1 

1a.2 

-- 

20.2 

-- 

Wt. %YieId-77.1% 



b+mOdCHersey-nalsefviiLtd. 

1423 D 451h Avenue N.E. Calgary Alberta T2E 2P3 Tel5J&Md88: 276 - 9138 

REPORT 0~: Mineral Analysis of Ash 

*T Calgary Laboratory 

C”O.ILCT: 

“LCo”TrxlTo: Denison Mines Ltd.. 

FlLE HO. 780 - 0176 

Q*TE July 19, 1977. 

REPORT NO. 

ORDER NO. 780 - 0176 

Sample Identification - Adit Sample 77 - -1 - 1 Lab No. - 77 - 6001 

SiO - 
2 

56.6 

Al203 - 21 .O 

so3 - ,4.3 

P2b5 - 1.3’ 

Ti02 - 0.24 

v2°5 - 
- -. 

(After Attrition) 

ANAL’kIS % 

Na20 - 

K20 - 

MgO - 

CaO - 

Fe0 - 
2 3 

1 .I 

0.48 

2.8 

9.1 

3.4 

Mn304 - less than 0.01 

ASH FUSION TEMPERATURE - OF 

Oxidizing atm. Reducing atm. 

- J. 

Initial Deformation - 2417 2297 

Spherical Temperature - 2460 2326 

Hemispherkal - 2532 2383 

Fluid Temperature - 2571 2494 



Warnock Heisey Professional Services Ltd. 

. . 
CLIENT - Denison Mines Ltd. 

Sample Identification - Adit Sample 77 - 1 _ 1 

Lab No.. - 77 - 6001 (After Attrition) 

Ultimate Analysis 

As Analysed Dry Basis * 

: 
,Moisture % - 

Ash % - 

Carbon % - 

Hydrogen % - 

Nitrogen % - 

Sulphur % - 

Oxygen % - 

(0.51) - - - 

8.13 

82.35 

4.40 4.36 

0.97 0.97 

0.27 0.27 

3.88 3.46 

Total - 100.00’ 

--- 

8.17 

82.77 

100.00 

* The oxygen and hydrogen in this column does not include 

the oxygen and hydrogen of the sample moisture. 

, 



W&mock Hersey Professional Services Ltd. 

CLIENT: Denison Mines Ltd. 

Sample Identification - Adit Sample 77 - 1 - 1 

Lab. NO. :. 77 - 6001 Camp. (After Attrition) 

Job. No.: 780 - 0176 

FLUIDITY 

GIESLER PLASTICITY 

DDPk” 

.‘. - 

START 1 

MAXIMUM 20 

FINAL 1 

RANGE 

TEMP OC 

456 

486 

495 

39 



‘. 

8.2 

36.1 

53.1 

61.1 

67.9 

62.8 
. . 

69.8’ 

70.4 ” 

,I..3 

100.0. 

4.2 

5.1’ 

6.5 

7.3 

8.2 

8.5 

.8.5 

8.6 

8.8 

32.5 



3.0 

5.0 

8.6 

7.5 

8.0 

8.3 

8.6 

9.2 

9.7 

28.5 

ICO.0 22.5 

94.5 23.7 

55.6 35.5 

35.4 50.5 

27.7 61.8 

23.0 68.7 

22.1 72.6 

20.6 76.2 

18.0 83.2 

16.8 BE.2 

lsorvlcesl.id ‘“, 
,423 II 456 Avenue NE. Colgmy Alberm T2E 2P3 Tel264.9120 

--_- -- - .- 
$3 



19.3 

26.8 

14.6 

Cl 

3.0 

1.2 

0.e 

2.4 

2.2 

23.5 

i 
I t 

27.0 

f 

.- rz.,- 

3 
1423 D 451h Avenue N.E. Colgory Alberfo T2E ‘2P3 Tel264.9120 

1.30 
1.30 1.35 
1.35 1.40 
1.40 ,.a 
1.45 1.50 
1.50 1.55 
1.55 1.m 
1.6” 1.80 
1.20 2.w 
2.00 

35.5 i.0 ? 
20.0 4.0 7!4 
ICI.0 0.5 24 & ,v 
4.2 12.3 24 & 2 
2.7 14.8 1 & 1 
2.8 19.1 1 
0.8 24.1 1 
2.2 i4.0 1 
2.8 48.8 1 

19,o 81.1 0 

-- 

TcJ-lyAL- loo.0 22.2 

35.5 3.0 

55.5 3.7 

65.5 4.6 

69.7 5.0 

72.4 5.4 

75.8 5.9 

76.0 6.1 

72.2 y5.e 

81.0 8.3 

100.0 22.2 

4 
100.0 22.2 

64.5 32.7 

44.5 45.2 

34.5 55.6 

30.3 61.6 

27.6 66.1 

24.8 71.4 

24.0 73.0 

21.8 77.0 

19.0 81.1 

-. 



TOTAL -, 

34.5 2.4 9 34.5 2.4 

16.8 3.4 9 61.3 2.7 

IO.2 5.6 ‘8 61.5 3.2 

10.2 7.7 7% 71.7 3.8 

I.5 10.5 6% 73.2 4.0 

6.1 18.5 4% 79.3 5.1 

0.5 19.0 4% 79.8 5.2 

2.5 20.0 4% 82.3 5.6 

1.5 20.0 1 83.8 6.1 

1cKJ.o 17.1 

55.5 24.9 

48.7 32.3 

38.5 39.4 

28.3 50.8 

96.8 53.1 

20.7 63.3 

20.2 64.4 

17.7 70.6 

-- 

1co.o 17.1 

1423 D 45h Avenue N.E. Calgary Alberlo T2E 2P3 T&264-9120 



TCS.AL - 

- - 

100.0 28.0 



3.0 5.9 

31.1 6.0 

55.3 7.f 

63.3 8.5 

67.0 8.9 

70.2 9.4 

73.0 9.8 

76.4 10.5 

77.2 10.7 

100.0 

Q7.0 

Ea.2 

44.7 

36.7 

33.0 

22.8 

27.0 

23.6 

, 

I 

1423 D 45th Avenue N.E. Colgory Alberla T2E 2P3 T&264-9120 

103.0 28.2 

ea.8 30.6 
59. I 43.8 

39.9 60.0 
33.6 68.4 
31.6 71.6 

29.6 75.1 

28.3 77.5 
. 26.8 81.5 

25.2 83.2 

- 



- 

4.! 

5.3 

3.4 

7.3 

7.7 

8.0 

3.1 

3.3 

8.3 

28.3 

100.0 P3.3 

31.3 33.7 

54.3 47.4 

3?.8 31.4 

33.5 3D.8 

3T.7 72.8 

30.2 73.3 

29.3 78.4 

27.5 79.7 

25.0 31.3 

I 

mlServkosl J 
,423 0 45h Avenue N.E. C&OF/ Alberto TZE 2P3 Tel’264.9120 

3’ 

41.3 

17.1 

9.0 

4.2 

1.6 

1.8 

0.5 

2.0 

1.7 

20.3 

3.5 e 41.8 3.5 

7.5 2 53.F 4.7 

11.5 1 67.f 5.E 

13.3 1 72.1 3.2 

I?.7 1 13.7 6.5 

20.1 1 75.5 -3.i 

23.5 1 73.0 3.9 

34.P 1 73.0 7.3 

43.3 1 78.7 3.4 

73.1 1 100.0 22.2 

100.” 22.2 

53.2 35.3 

‘I,:, 47.3 

32.1 37.3 

27.0 33.5 ,_ 

2Ei3 36.9 

24.5 CD.3 

24.0 70.5 

22.0 73.7 

20.3 73.1 

-- 



d 7-- fMD 29.3 

.--..--- ---.---------_ . . 

profoabnolsefvkesM ;, 
I423 D 45lh Avenue N.E. Calguy ~lbeno T2E 2P3 Te12M.9120 
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Lab. No. 77 - 6001 Dnte:Lxy 18, lU77 --- I I 
Client: Denison Mines Ltd. _-- -___- - 

Sarr~ple I. A. :- Adit Sample 77-l -1 

Startin<: Temperature ,: 9 370% _ 

Softening Temperature OC: 4030C 

Max. Dilatation Temp. oC: 

I". 

Final Temperature OC: - - - -- 

G: Factor: --- 

, \I_il 
tspl 

\)rhm Hersey Rofesslonal Setvkes Ltd. 
, 

Dote 

RCHR DILATCMETER TEST 
Orawn 

.- 
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Wamock Hersey Pmfessioml Services Ltd. 
1423 D. 45th Avenue N.E. Calgary Alberta T2E 2P3 Tew 276 - 9138 

,‘b 
_’ 

DENISON MINES LTD. 

Report 

of 

WASHABILITY STUDY 

Addit Sample 77 - 2 - 2 

Submitted, ,September 12, 1977 

Jd’hn Kay, C. ‘kg. ,M. Inst. F., 
Manager of Laboratory 



Wamock Hersey Professional Services Ltd. 
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Warnock Hersey Professional Services Ltd. 

CLIENT - Denisbn Mines 

Sample I. D. Bulk # 77 - 2 - 2 

Lab. No. - 77 _- 6031 B 

ATTRITION TEST 

SIZE 

4 ‘1 x 2 ” 

WV. % BEFCRE WT. % AFTER 

5.6 

8.6 

16.0 

19.3 

14.0 

21 .6 

0.6 

1.4 

3.3 

9.9 

13.2 

33.0 

14.9 38.6 

1QQ.O 100.0 

, 



Wamock Hersey Profeslonal Servkes Ltd. 

CLIENT - Denison Mines Ltd. 

Sample I. D. - Bulk#77-2-2 

Lab. No. - 77 - 6031 B 

RAW COAL SIZE / ASH DISTRIBUTION 

SIZE WT. % DRY ASH % CUh4.wT.% CUM ASH % 

2 ” x 1 ” 2.0 27.1 2.0 

, 11 x$ II 3.3 36.1 5.3 

y ” x % ” 0.9 30.0 15.2 

?g” xaw. 13.2 24.5 20.4 

8Mx28M r&y0 33.0 - ____-..-.-. --x3.,1- -y-61.4 

28M x 100M 20.5 0;s 81 .Q 

1OOM.x OhA 18.1 8.9 100.0 

27.1 

32.7 

30.0 

27.9 

20.0 

17.2 

i5.7 

TOTAL - 100.0 15.7 



Wainock Hersey Pmfizssionol Services Ltd. 

Client - Denison Mines Ltd. 

Sample I. D. -Bulk# 77-272 

Lab. No. - 77 - 6031 B 

CLEAN COAL SIZE /YIELD / ASH 

SIZE 

2”X 1 (’ 

1 “X g I’ 

T&“X % ” 

x” x 8 M 

8 x 28 Ni 

28x100 E\r. 

100 x 0 Froth 

WT. % YIELD 

1.3 

1.5 

5.2 

8.5 

23.4 

19.9 

17.6 

77.4 

ASH % 

12.1 

Il.9 

10.0 

9.5 

7.1 

7.7 

7.3 

8.0 

SEPARATION 

1.55flt. 

1.55 

,1.55 

1:. 55 

1.55 

,I -80 flt. 

90 sec. Froth 

3 



Wamock Hersey Professional Services Ltd. 

CLIENT - Denison Mines Ltd. 

Sample Identification - ADIT SAMPLE 77 - 2 - 2 

Lab. No. - 77 - 6028 (77 - 6061 B) 

CLEAN COAL ANALYSIS 

Air Dried Basis 

j Moisture % 0.6 

Ash % 7.6 

Volatile Matter % 19.2 

Fixed Carbon % 72.6 

TOTAL - 100.0 

Sulphur % 0.41 

F.S.I. 5 

H.G.I. 118.6 

Phosphorous % 0.006 

Btu/lb 14,322 

Dry Basis 

Ash % : 
Volatile Matter % 

Btu / Ib 

Dry, Ash - Free Basis 

Volatile Matter % 

Btu /ib 

7.6 

19:3 

14,414 

20.9. 

15,605 

Yield 77.4% 

4 



Wmodc Hersey Profesional Servicks Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tek&$WQ@ 276 - 9136 

REPORT OF: Mineral Analysis of Ash FILE NO. 780 - 0191 

*T Calgary Laboratory D*TE Sept. 12/77 

PROJECTi REPORT NO. A0 186 

REPORTED TOi Denison Mines Ltd. ORDER NO. 780 - 6191 

Sample Identification - Adit Sample 77.. 2 - 2 Lab. No. 77 - 6028 

Si02 

Fe2o3 

Ai2o3 
_. M h304 

CaO 

MgO 

60.5 

7.6 

19.4 

0.01 

6.7 

1.5 

N20 

K2° 

p2°5 

so3 
TiO 

2 

ASH FUSION TEMPERATURE 

Oxidizing atm. 

Initial Deformation - 2455 

Spherical Temperature - 

Hemispherical - 

Fluid Temperature 

249.5 

2550 

2590 

0.30 

0.49 

0.34 

2.0 

1 .I 

Reducing atm . 

2250 

2430 

2540 



Warnock Hersey Professional Services Ltd. 

CLIENT - Denison Mines Ltd. 

Sample Identification - 77-2-2 

Lab. No. - 77 - 602% 

As Determined Dry Basis’* 

NOISTURE % - (0.73) - i 

ASH % - 7.55 7.61 

CARBON % - 83.00 83.61 

HYDROGEN % - 4.47 4.42 

NITROGEN % - 0.97 0.98 

SULFUR% - 0.46 0.46 

OXYGEN % - 3:55 2.92 

TOTAL - 100.0 100.0 

* The oxygen and hydrogen in these columns do not include the oxygen 

and hydrogen of the sample moisture. 

6. 



Wamock t-hey Profesional Services Ltd. 

CLIENT - Denison Mines Ltd. 

SPMPLE I.D. - Bulk# 77-2-2 

LAB. No. - 77 - 6028 

GEISLER qASTICITY 

Lab. No. DDPNI TEM P°C 

77 - 6028 START 1 

MAXIMUM 3 

462 O 

4a9O 

FINAL 1 504 b 

RANGE 42 o 

7 



, 

250 

‘Sample I. D. :k -- 

Starting Temperature “C:.?F;n” 

Softening Temperature OC: 

Max. Dilatation Temp., “C. 
2;. 

. 4Fzoo ; 

Contraction %: 25% 

Dilatation %: -22% 

Final Temperature “C: I *. . 

G. Factor: 0.452 
: 

6020 Date: Aug .q 7.77, 

Warnock Hersey Professional Services Ltd . : 

. Dote 

RL’ER DILATCMETER T&T 
Orawn 



Ii.4 
7.0 
5.5 

23.5 
7.0 

11.4 
4.9 
5.7 
7.5 

18.3 

2.8 

7.0 

9.4 

13.6 

16.2 

20.4 

23.1 

33.4 

54.7 

74.1 

‘1.4 

18.4 

23.9 

47.4 

54.4 

65.8 

70.7 

78.4 

83.7 

1w.o 

2.8 

4.4 

5.5 

9.5 

10.4 

12.i 

12.9 

14.4 

17.9 

-2-l.; 

loo.0 27.1 
88.6 30.2 
81.6 32.2 
76.1 33.8 
52.6 42.9 
45.6 47.0 
34.2 55.9 
28.3 61 .a 
23.6 68.1 
15.3 74.1 

1oo:o . 27.1 



24.5 



13.1 

18.7 

2o.c 

22.7 

25.1 

25.1 

27.5 

28.2 

30.6 

43.0 

1.30 

1.35 

1.40 

1.45 

1.60 

1.55 

1.50 

1 so 

2.M 

1.35 

1 ..lo 

,..a5 

1 .m 

1.55 

1.60 

1.80 

2.w 

10.2 

3.1 

10.4 

5.3 

17.7 

0.8 

7.5 

2.0 

1.0 

,- 1w.o 

4.9 

7.4 

9.2 

11.0 

14.1 

28.1 

23.7 

32.5 

71.4 

- 

8.9 

3.4 

3.8 

4.4 

4.8 

6.7 

6.4 

7.7 

8.2 

8.9 

60.0 

40.8 

37.7 

27.3 

22.0 

14.3 

10.5 

3.0 

1.0 

13.0 

15.8 

17.5 , 

20.7 

23.0 

27.8 

m.9 

45.5 

71.4 

. 



34.7 

11.9 

4.2 

7.3 

3.8 

e.0 

4.5 

8.2 

13.4 

5.0 

loo.0 

2.4 

4.6 

9.3 

14.1 

19.6 

25.3 

31.3 

42.4 

58.4 

75.0 

ill .7 



1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.50 
2.00 

1.30 >26.8 
1.36 19.8 
1.40 6.1 
1.45 8.3 
1 so 4.8 
1.55 _’ 8.2 
1 so 6.2 
1.80 jt.3 
2.00 8.6 

3.6 

TOTAL - loo.0 

2.6 
5.3 

!O.S 
15.2 
21.6 
26.0 
31.4 
40.8 
55.4 
72.6 

19.9 

26.3 
45.9 
51.0 
60.3 
66.1 
71.3 
78.5 
87.8 
96.4 

100.0 

2.5 
8.8 
4.4 
5.1 

7.2 
8.8 

10.4 
14s 
18.0 
lB.9 

loo.0 
73.7. 
64.1 

49.0 

39.7 

34.9 

20.7 

23.5 

.12.2 

3.6 

19.9 

28.1 

33.7 

36.1 

41.0 

43.6 

47.5 

51.0 

60.5 

72.6 



Wamock Hersey PmiiMonal Services Ltd. 

CLIENT - Denison Mines Ltd. 

Sample+I.D. - Adit 77 - 1 - 3 

Lab. No. - 77 - 9226 

+ 4 ” 

4x2'; 15.6 

2x1", 

1 x’4” 

g-X%” 

xl” x8M 

8x28M 

16.5 

9.5 

12.1 

10.5 

20.7 

28MxO 8.3 

ATTRITION TEST - SCREEN ANALYSIS 

Before Attrition After Attrition 

6.8 

100.0 

0.0 

7.3 

4.9 

9.1 

11.7 

10.4 

34.4 

22.2 

100.0 

: 



Wamock Heney Pmfessionol Services Ltd. 

CLIENT - Denison Mines Ltd. 

: 
Sample I. D .’ -77-l -3 Adit 

Lab. No. - 77 - 9226 A (After Attrition) 

Size 

4x2” 

2X1” 

1 XX” 

YX%” 

2” x8M 

8x28M 

28 x IOOM 

lOOx 

.TOTAL 

RAW COAL SIZE / ASH DISTRIBUTION 

.wt.%. 
Dry Cum. Cum. 

Ash % Wt.%’ Ash % 

7.3 52.9 7.3 

4.9 4315 12.2 

9.1 37.1 21.3 44.0 

11.7 31.8 33.0 39.7 

10.4 26.9 43.4 

34.4 14.8 77.8 

13.2 11.9 91 .o 

9.0 11.8 100.0- 

100.0 23:6 

52.9 

49.1 

36.6 

27.0 

24.8. 

23.6 



_- 

Warnock Hemy Professional Services Ltd. 

CLIENT - Denison Mines Ltd. 

Sample I. D. -Adit77-1 -3 

Lab. No. - 77 9226 A (After Attrition) 

RELATIVE CONTRIBUTION TO CiEAN COAL PRODUCT 

SIZE 

4x2” 

2X1” 

I xyn 

y x % ” 

X”X8M 

8x28M 

28 x 100M 

‘100 x 0 

WI-. % 

DRY 

ASH % SEPARATION 

2.9 

‘2.6 

5.7 

0.0 

7.7 

29.4 

12.1 

8.8 

13.3 1.55 Float 

13.0 1 .55 Float 

13.3 1 .55 Float 

12.9 1.55 Float 

11.6 1.55 Float 

7.6 

7.4 

10.6 

1.55 Float 

1.80 Float 

90 sec. Froth 

TOTAL 77.2 9.7 



Wamock Hersey Professional %ZfViCeS Ltd. 

CLIENT - Denison Mines Ltd. 

Sample I.D. -Adit77-1 -3 

Lab. No. - 77 - 9226 A (After Attrition) 

Air Dried Basis 

Moisture 0.6 
Ash 10.1 
Volatile Matter 21.3 
Fixed Carbon 68.0, 

TOTAL 100.0 

Sulphur 
F.S.I. 
Btu/Ib 
H.G.I. 
Phosphorous 

Dry Basis 

Ash 
Volatile Matter 
Btu / Ib 

CLEAN COAi PRODUCT ANALYSIS % 

oi39 
5 

13,834 

10.2 
21.5 
13,920 

Dry Ash Free Basis 

Volatile Mat.ter 23.9 
Btu > lb 15,502 

Yield 77.2 % 



Adit 77 - 1 - 3 

Starting Temperature “C: 

Softening Temperature ‘“C: 

Contraction %: 

Dilatation %: 

Final Temperature OC: 

G. Factor: 

Warnock Heney Professional Services Ltd 

Date 

RL’ER DILATCMETER TEST. 
OVJWl3 



5.9 14.5 7% 

4.2 15.7 t 

4.0 22.6 1 

5.5 27.1 1 

- - - 

1.5 56.2 0 

53.4 84.8 0 
-- 

100.0 52.9 

25.5 11.0 

31.4 11.6 

35.6 12.2 

39.5 13.3 

45.1 15.0 

45.1 15.0 

45.3 ,6.3 

lw.o 52.9 



.I.30 

1.30 1.35 

1.35 1.40 

1.40 1.45 

1.45 1.50 

1.50 1.55 

1.55 1.w 

1.60 1.80 

1.80 2.00 

2.0? 

TOTAL 

2.3 4.2 5 

12.2 6.6 1% 

20.8 11.0 ,y 

11.9 15.4 ry 

10.0 20.7 1% 

5.1 22.9 1 

4.1 31.3 1 

2.2 35:s 1 

1.3 47.0 f 

80.1 86.8 0 

-- 

,00.0 37.1. 

2.3 4.2 

14.5 6.2 

35.3 9.0 

47.2 10.6 

57.2 12.4 

62.3 13.5 

66.4 14.4 

Ea.6 15.1 

69.9 15.7 

100.0 37.1 

100.0 37.1 

97.7 37.8 

85.5 42.3 

64.7 52.4 

52.9 60.7 

42.8 70.0 

37.7 78.4 

33.6 81.9 

31.4 85.2 

90.1 86.8 

K Womock Hemy ProfessIonal Services Ltd 
m 1423 D 456 Avenue N.E. Calgary Alberta T2E 2P3 Tel%%8%J ~6 - 9138 . 

TOTAL 100.0 31.8 



TOTAL 

.17.9 4.3 8 

12.9 7.2 4% 

13.8 IO.8 1% 

17.2 15.2 1 

7.4 20.6 1 

5.0 25.0 1 

2.8 31.0 1 

3.7 37.3 1 

1.9 50.1 1 

17.4 86.8 0 
--- ---- 

tcQ.0 26.9 

_ 

17.9 4.3 

i 30.8 5.5 

44.6 7.2 

61.8 9.4 

69.2 10.6 

74.2 11.0 

77.0 12.5 

80.7 13.4 

82.6 14.2 

100.0 20.9 



c ( - 
z WomodcH~ProtenlonalServlcesltd. . 

L 1423 D 45th Avenue N.E. Colgary Alberlo TZE ‘2P3 T&&W.%% 275 - 9138 

3 

i ,*oseeo. 0.8 59.9 0 100.0 71.8 0.5 59.9 

TOTAL 100.0 11.8 



1.30 

1.35 

1.40 

1.45 

1.50 

1.55 

1.00 

I .80 

9.00 

1.30 0.3 

1.35 3.3 

.I.40 6.5 

1.45 9.1 

7.50 3.4 

1.55 9.0 

1.50 1.7 

f .50 1.0 

9.00 0.4 

59.3 

TOTAL 100.0 

25.5 f  37.3 

26.9 1 39.3 

‘28.4 1 40.3 

42.9 f  40.7 

53.7 0 100.0 

55.3 

loo.0 

99.2 

90.4 

93.9 

74.9 

71.4 

32.4 

50.7 

59.7 

59.3 

55.9 

56.2 . 

81 .I 

55.0 

71.4 

74.0 

81.0 - 

52.5 

83.4 

93.7. 

1423 D 45th Avenue NE. Colgory Alberta T2E 2P3 Tel.~ 876 - 9138 



6.7 4.7 e 

18.4 8.7 3% 

24.6 11.0 1% 

15.8 18.3 1% 

7.2 able’ 1 
. 

6.7 26.0 1 

3.1 30.6 , 

3.3 37.2 , 

2.0 47.4 1 

13.3 e5.5, o- 
-- 

100.0 24.3 

6.7 4.7 

26.1 6.2 

49.6 ‘8.6 

55.4 10.4 

72.6’ 11.4 

78.3 12.5 

.ai.‘l 13.2 

84.7 14.1 

86.7 14.9 

100.0 24.5 

1co.o 

93.3 

74.9 

50.4 

34,3 

2’1.4 

21.7 

IS.6 

15.3 

13.3 

24.3 

25.7 

30.4 

39.8 

50.5 

58.3 

66.8 

72.8 

80.5 

85.5 

7:.-i ..I 
s 

Vhnc& Hewzy Profarlonol Sees ltd. .’ 
3 

1423 D 45th Avenue N.E. Calgory Albem T’2E 2P3 Tel.‘i&i&~ 276 - 9138 
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III. Float / Sink Data 
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1 fl x’4!‘..........; .......................... 17 
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Wamock Hersey Profedonal Services Ltd. 

CLIENT - Denison Mines Ltd. 

Sample I. D. - Adit 77 - 2 - 4 

Lab. No. - 77 -9211 

ATTRITION TEST 

Wt. % Before 

0.8 

5.0 

9.7 

11.4 

13.5 

11.0 

27.2 

21.4 

TOTAL 100.0 

Wt. % After 

0.4 

2.8 

5.4 

4.4 

12.0 

12.6 

3’9.0 

23.4 

1OO.Q 



Wmock Hersey Pmfessiondl %ViCeS Ltd; 

CLIENT - Denison Mines Ltd. 

SampIeI.0. -Adit77-2-4 

Lab. No. - 77 - 9211 A (After Attrition) 

SIZE 

RAW COAC SIZE / ASH DISTRIBUTION 

wt. % 
Qw 

Ash % 

4 ” x 2 ‘1 3.2 9.4 

2 ” x 1 ” 5.4 9.8 

1 ‘1 x y 1’ 4.4, 7.9 

y It x x If 12.0 7.1. 

~“X1/8” 12.6 6.5 

8 x 28 M 39.0 5.9 

28xlOOM 15.1 4.3 

lOOMxC 8.3 4.9 

TOTAL 100.0 6.2 

Cum. 

wt. .% 

3.2 

8.6 

13.0 

25.0 8.1 

37.6 

76.6 

91.7 

100.0 6.2 

Cum. 
Ash % 

9.4 

9.6 

9.1 

7.6 

6.7 

6.3 

2. 



Wamock Hersey Professional Services Ltd. 

CLIENT- Denison t$ines Ltd. 

Sample (‘I.D.- Adit 77 - 2 - 4 

Lab. No. - 77 - 9211 A 

RELATIVE CONTRIBUTION - CLEAN COAL SIZE/ ASH 

SIZE 

4 “X2” 

2” x 1 ‘1 

1 ” x y ” 

28 x 1QQM 

ICOMxO 

TOTAL 96.0 4.5 

Wt. %Yield 

3.2 

5.1 

.4.2 

7.7: 

6.3 

11.5 5.3 

12.1 4.4 

37.2 3.7 

14.5 3.1 

8.2 4.6 

Dry Ash % 

8.5 

Separation 

I .55 float 

1.55 float 

1.55 float 

1 .55 float 

1 .55 float 

1.55 float 

1 .80 float 

90 se0 froth 

3. 



Wamock Hersey Professional Services L!d 

CLIENT - Denison Mines Ltd. 

Sample I.D. - Adit 77 - 2 - 4 

Lab. No. - 77 - 9211 A 

&an Coal Analysis % 

Air Dried Basis 

Moisture - 0.6 
Ash - 4.8 
Volatile Matter - 22.5 
Fixed’ Carbon - 72.1 

Total 100.0 

kulphur - 
F.S.I. - 
H .G. I. - 
Phosphorous - 
Btu / Ib.- 

Dried Basis 

Ash - 4.8 
Volatile Matter - 22.7 
Btu / Ib. - 14,943 

Dry Ash Free Basis 

Volatile Matter - 23.8 
Btu/Ib. - 15,694 

0.36 
74 

85.1 

14,847 

Yield 96.0 % 

4. 



. $6 ! 
300 

- : 

250 
. i 

Lab. No. 77-9211 A Date:oct.s/77 , 

‘CIient:Denison M ines Ltd.. 

:&-lp~ 5 D. :Clean Coal Bulk Samp1.e 

Starting Temperature “C: 330° a 

Softening Temperature ‘“C: 390 o : 

Max. Dilatation Temp. “C: 430 
0 ! 

Contraction %: 3b % 
I 

Dilatation o/o: 6% I 
Final Temperature “C: I . . . . 

0.935 lllllllllllll1 

153 

100 

50 

0 

Warnock l-l ersey Profkssion~l Services Ltd 

Dole 

RL’h’R DILATCAhE+ER TEST 
mown 
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VhnodsHe~ProfesslonalServkesLtd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel.- 276 - 9138 

REPORT OF: 
Gieseler Plasticity 

C,LL NO. 780 - 0241 

AT Calgary Laboratory DATE Oct. 1 l/77 

PROJECT: REPORT NO. A0 209 

AEPoRTED TO. Denison Mines Ltd. ORDER NO. 700 - 0241 
Suite # 1500 
444 - 5 Avenue S. W. 
Calgary, Alberta ATT: M. DUFORD __-_.~ 

We report hereunder, the following analysis results for Gieseler Plasticity 

For one coal sample received by us on September 28, 1977. 

LAB. NO. 

77-921i A START 

DDPM TEMP% 

1 441 o 

MAXIMUM 18 471 O 

FINAL 1 501 O 

RANGE 60 o 

Submitted, Octob,er 11, 1977 

I. .I 
.$- ‘.;L& 

John Kay, C. Eng.;‘&. Inst. P. 
Manager of Laboratory 

JK/kc 
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7.1 

15.4 

23.2 

30.6 

37.6 

45.5 

48.5 

54.8 

66.6 

78.8 



3.2 

3.8 

4.0 

4.2 

4.4 

4.4 

4.5 

4.8 

5.1 

6.5 

6.5 

32.4 

12.2 

8.2 

6.0 

5.2 

4.6 

3.8 

P.8 

1.7 





6.4 

9.e 

15.2 

19.4 

22.5 

27.3 

32.6 

40.2 

40.2 

55.8 

m 



10.4 

18.7 

27.8 

35.9 

41.5 

47.6 

58.0 

5S.B 

64.2 

77.2 
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DENISON MINES LTD. 

Report 

Of. 

WASHABILITY STUDY 

Adit Sample 77 - 4 - 5 

: 

Submjtted, October 12, 1977 
I 

P i 

M. Inst. F. 
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Smock Hersey Professional Services Ltd 

CLIENT - Denison Mines Ltd: 

Sample Identification - Adit 77 - 4-5 

Lab. No. - 77 - 9089 

ATTRITION TEST 

SIZE WT.% BEFORE WT. % AFTER 

4.4 

.3.7 

8.1 

10.9 

5.3 

17.0 

34.0 

16.6 

,4.8 

1.8 

6.7 

4.3 

14.7 

42.9 

.24.8 

Totai - 100.0 100.0 



Wamock Hasey Professional Services Ltd 

CLIENT - Denison Mines Ltd. 

Sample Identification - Adit 77 - 4 - 5 

Lab. No. - 77 - 9089 A (After Attrition) 

RAW COAL SIZE/ ASH DISTRIBUTION 
Dry 

SIZE wt. % Ash % 
dum . 
wt. % 

4.0 54.0 4.6 

1.8 

6.7 

49.8 

49.0‘ 

6.6 52.8 

13.3 

4.3 42.9 17.6 

2” X8M 14.7 37.3 32.3 

8x28M. 42.9 20.5 75.2 

28MxlOO 

10OMxO 

Total 

17.9 

6.9 

100.0 

Cum. 
Ash % 

54.0 

50.9‘ 

49.0 

43.6 

30.4 

10.6 93.1 26.6 

10.7 100.0 25.5 

25.5 

2. 



Wamock Hersey Professional Services Ltd 

CLIENT - Denison Mines Ltd. 

Sample Identification - Adit 77 - 4 - 5 

Lab. No. - 77 - 9089 A (After Attrition) 

RELATIVE CONTRIBUTION - CLEAN COAL SIZE / ASH 

SIZE 

4 1’ x 2 ” 

‘4I’xEM 

Sx28M 31.7 6.0 1.55 float 

28 x IOOM 16.4 

1oov. x0 

Total 

WT. % Yield 

1.6 

0.5 

2.3 

1.8 

7.7 

6.8 

68.8 

Dry Ash % 

15.2 

12.1 

11 .6 

9.9 

6.5 

I5.7 

9.6 

7.2 

Separation 

1.55 float 

1 .55 float 

1 .55 float 

1 .55 float 

1.55 float 

1 .80 float 

30 sec. Fro 

3. 



Warnock He& Pmfessional Services Ltd 

CLIENT - Denison Mines Ltd. 

Sample Identification - Pdit .77 - 4 - 5 

Lab. No. - 77 - 9098 A 

CLEAN COAL ANALYSIS 

Air Dried Basis 

Moisture - 0.9 

Ash - 7.8 

Volatile Matter - 

Fixed Carbon - 

22.9 

68.4 

Total 

Sulphur ‘- 

F c I. - .-. 

H.G.I. - 

Phosphorous - 

Btu/tb. - 1 4,21.7 

Dry Basis 

Ash - 

Volatile Matter - 

Btu / Ib. 

Dry Ash Free Basis 

Volatile Matter - 

Btu/Ib. - 

Yield - 

100.0 

0.43 

7 

85.3 

7.9 

23.1 

14, 343 

25.1 

15,570 

68.8 % 

4. 



T 
300 

. 
250 

‘. 

200 

153 

. . . . 

100 

50 

G 

Lab. No. 77 - g06gADate:act.a6/77, 

Clienk Denison Mines Ltd. L 4 

SamP$ :,“a ;&lean Come. Bulk S& 

Starting Tempera&e’ “C: 330° 

Softening.Temperature % 390 o 

Max. Dilatation Temp. OC: 476 o 1 
I 

Contraction %: 26 % I I 
Dilatation %: 6% 1 

Final Temperature “C: .: 

G. Factor: 0.937 

iiiiiiiiil 

Warnock Hersey Professional Services Ltd _. 

RCVR DILATCMETER TEST 
Orawn 

5. 
c 



v4imockHeney~nalsefvkesl.td 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tew 276 i 9138 

Gieseler Plasticity 

Calgary Laboratory 

ClLL HO. 780 - 0233 

D*TL October 11, 19i 

REPORT HO. A0 208 

Den&on Mines Ltd: 

Suite:# 1500 
444 - 6 Avenue S.W. 

Calgary? Alberta ATT: M . DUFORD. 

OdDER NO. 760 - 0233 

We report hereunder , the following analysis results for Gieseler Plasticity 

for one coal samples received by us on September 21, 1977. 

LAS. NO. DDPM TEM P°C 

77 - 9009 A START 1 432 o 

MAXIMUM 20 468 O 

FINAL 1 45x0 

RANGE 63 o 

Sut?m itted, October 11, 1977 

anager of Laboratory 



1 a3 

1.30 1.35 

1.35 i A0 

1.40 1.45 

1.45 1.50 

1.50 1.55 

1.55 1.60 

1.60 t*o 

1.20 2.00 

2.04 

TOTAL 

6.5 5.1 

0.0 11.2 

2.8 13.7 

6.9 19.5 

3.3 21.3 

5.6, 25.6 

1.9 34.8 

10.0 32.5 

2.5 55.6 

52.2 63.6 
,. - .- 

100.0 54.0 

6.5 

15.5 

18.4 

24.2 

27.6 

33.4 

35.8 

46.3 

47.8 

100.0 

5.1 

6.6 

9.4 

11.8 

,13.0 

15.2 

36.2 

19.9 

21.8 

54.0 

1cil.D 

93.5 

84.5 

81.6 

75.7 

72.4 

66.6 

64.7 

5-l. 7 

62.2 

, .45 1.50 5.2 22.7 1 28.0 ii,.6 76.3. 62.4 

1.60 1.55 0.e 26.0 , 28.8 12.1 71.1 65.3 

1.56 1.60 6.6 27.9 1 35.6 14.7 70.2 65.8 

1.60. 1.80 IO.6 34.0 1 48.2 19.1 84.4 59.2 

I.30 2.00 5.4 53.6 1 61.5 22.7 53.6 76.2 

2.00 46.4 76.7 0 100.0 49.8 48.4 782 
-- 

TOTAL 100.0 49.8 



1.30 

1 .a5 

1.40 

1.46 

;.m 

f.55 

1.60 

1.80 

2.M) 

l.SO 

1.55 

\ 1.40 

1.45 

*so 

1.55 

1.60 

1.80 

2.00 

TOYAL 

18.7 

2.0 

4.3 
: 

3.8 

3.7 

1.2 

4.8 

10.0 

7.6 

43.0 
L 
loo.0 

7.0 7 

. 9.8 6 

14.3 3% 

lB.0 $16 

22.8 1 

24.4 , 

30.2 1 

37.7 1 

68.2 I 

82.3 0 

49.0 

.P 

_ _ - ..-. ..-. 

18.7 7.0 

a .6 7.4 

25.9 8.6 

29.7 9.7 

33.4 qt.1 

34.6 11.6 

39.4 13.9 

49.4 18.7 

57.0 24.0 

100.0 42.0 

1ocl.o 

81 .?I 

76.4 

74.1 

70.3 

66.6 

66.4 

60.6 

50.6 

46.0 

49.0 

66.7 

60.5 

63.2 

65.6 

68.0 

68.0 

‘il.9 

78.7 

62.3 

( 
-. -3 

y!& WmockHerseyPlofess~molServIcesL!d -3 
ml ,423 D 4.51h Avenue N.E. Colgory Alberla TZE 2P3 Tel.s(p4~ 276 - 9138 



1.30 

1.30 1.35 

1.35.. 1.40 

1.40 1.45 

1.45 t .50 

1.50 1.55 

1.55 1.60 

1.60 1 .*o 

1.80 2.00 

2.00 

TOTAL 

23.2 3.4 

36.7 4.5 

41.7 5;4 

46.4 6.5 

. 49.9 7.7 

52.2 8.5 

55.0 9.7 

62.0 13.1 

68.5 16.; 

lW.0 37.1 

Ico.0 

76.8 

83.3 

58.3 

53.6 

60.1 

47.8 

45.0 

38.0 

m.5 

37.1 

47.2 

55.9 

59.7 

63.5 

66.5 

68.2 

70.5 

76.1 

81.3 

3 



1.30 

1.35 

1 A0 

1.45 

1.50 

1.55 

1.60 

1.80 

2.03 

1.30 

1.35 

1.40 

1.45 

1 so 

1.55 

1.60 

1.30- 

2.00 

-rcmAL 

43.9’ 3.1 Q 43.9 3.1 

22.4 4.0 8 39.3 3.4 

11.7 3.4 q 31.0 3.3 

5.2 11.5 3% 83.2 4.3 

0.8 18.1 2 37.0 4.4 

.,.4 24.1 1 83.4 4.7 

0.3 23.9 1 33.7 4.8 

2.9 32.9 1 91.3 5.7 

&1 43.7 f  94.7 7.0 

3.3 75.3 0 loo.6 10.6 
-- 

&.0 10.6 

100.0 

53.1 

30.7 

19.0 

13.8 

13.0 

11.3 

11.3 

8.4 

5.3 

10.6 

17.2 

26.3 

39.4 

50.0 

51 .Q 

55.3 

53.0 

34.0 

73.3 

ana1 l=x.th 35 3 .a3 7% 35.3 3.8 1m.o 10.7 

45 sec. 10.2 k2.Q 4 93.3 3.3 ,4.4 34.0 

QO sec. 2.5 .x3.2 1 Q3.3 Q.3 4.2 31 .o 

135 MC. 1.0 71.2 0 99.3 10.3 1.7. 72.5 

130 sec. 0.7 74.4 0 100.0 10.7 0.7 74.4 
-- 

TcirAL 1co.o 10.7 



13.9 

3.2 

3.9 

0.1 

2.1 

0.3 

1.7 

1.5 

‘a.8 

33.* 

7 13.9 4.0 

3% 17.1 4.3 

3 21.0 5.4 

1% 21.1 6.4 

1 23.2 3.7 

t 23.3 7.1 

1 25.5 3.4 

1 27.0 10.4 

1 31.3 17.9 

0 IW.0 33.3 

TOTAL fcncl 33.9 

1co.o 

.BB., 

82.9 

79.0 

73.9 

76.8 

73.2 

74.5 

73.0 

33.2 

63.9 * 

73.5 

75.1 

79.4 

79.5 

81.1 

31.3 

32.3 

33.6 

83.3 

s 

TOTAL 

-- 

Ioo.0 44.2 . 
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5.2 7.6 6 

6.1 12.51 4 

6.2 17.1 2, 

3.6 22.5 1% 

1.6 24.6 1 

4.3 30.6 1 

8.1 37.2 1 

8.8 56.2’ , 

29.7 79.6 0 

-- 

160.0 57.3 

72.6 49.8, 

67.4 5s.o 

61.3 57.7 

56.1 SOA 

52.5~ 63.4 

50.9 64.7 

46.6 67.8 

38.5 _ 74.2 

29.7 79.6 

(” 
K 

9.. 
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3 

2.M) 25.2 80.2~ 0 100.0 33.7 25.2 80.2 

-- 

TOTAL lW.0 33.7 
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505 - 50th AVE. S.E. CALGARY, ALBERTA T2G 2B4 PHONE 403 - 253.8273 

A REPORT TO DENISON COAL LTD. ON THE RESULTS OF WASHABILITY TESTS 

AND PILOT PLANT WASHING OF BULK SAMPLES FROM ADITS 76-4-1, LOT 1: 

77-l-l: 77-2-2: AND 76-4-1, 2ND RESAMPLE 6F THE SAXON PROJECT. 

,I 

August, 1977 

INTRODUCTION. 

The lgj7 test program followed similar procedures to 

those outlined for the 1976 Saxon program in our Report No. CS-0099, 

of December, 1976. 

Some additional .washabi 1 i ty work was requested and these 

results are tabulated in this report. 

The raw and clean coal sample preparation procedures 

as used in last year’s program were strictly followed for this 1977 

project. 

The pilot plant washing was conducted in exactly the 

same manner as in the previous year, with a quite rigid requirement 

for a 7.5% ash clean coal product. 
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COAL SCIENCE & HINERALS TESTING DIVISION 

SPECIAL PROCEDURES FOR HANDLING OF BULK SAMPLES 

HEAD RAW PkEPARAT I ON ’ 

The order of preference for de1 ivery bulk samples is: l).bulk 

truck loads. 2) poly-lined jute bags or’re-enforced plastic bags. 3) barrels. 

The coal is dumped onto a steel mixing plate (32’ x 60’) and subjected to a 

preliminary mixing by means of a small front end loader and.placed in a conical 

heap,in the centre of the plate. (The bucket capacity is about 1 l/2 drums 

bf coal). 

Four (4) sampling points (quandrants) are selected along the peri- 

meter of this central pile identified for clarity as Sites #l, #2, #3, #4, 

(see attached sketch) from which is withdrawn successive bucket loads of coal 

and placed in “quarter” conical piles relative to the sampling sites. However, 

to minimize the possibility of bias, on the second sampling pass, coal with- 

drawn from Site’#l is placed in pile #2, coal withdrawn from Site #2 is placed 

in pile #3 and so on until the central pile has been transferred into the 4 

quartered piles.’ 

Now the coal from the quartered piles is returned to the central 

location by taking bucket loads successively from piles A, B, C and D to re- 

form the central conical heap. Four (4) sampling sites are relocated and the 

whole procedure is repeated ‘three (3) more times after which a head raw sam- 

ple is extracted, by taking small increments from each of the “quartered” 

piles of such quantity that four (4) increments wiil fill two (2) - 45 gallon 

drums using a portable loading hopper. This hopper is designed in such ;i way 

that two (2) barrels are filled simuitaneously by means of a splite ch;te. 

The quantity of sample extracted is dependent on the top size of the coal and 

must conform to ASTM specifications for sampling of coal. 
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_CLEAN COAL PREPARATlON [Clean Mix) 

After a preliminary moisture reduction of the heavy media clean 

coal and the fines filter cake to the desired levels, the products are homo- 

genized as follows:- 

The heavy media clean coal is‘,spread in a thin layer on the 

meticulously clean mixing, plate. The fi I ter cake is “seeded” over the surface 

of the coarse coal by means of the front end loader. This total mass is sub- 

jected to a preliminary mixing routine and a central conical heap formed. 

From this point on the procedures. outlined for homogenizing the 

raw coal are strictly followed. 

From the final four (4) quarters, double poly lined barrels are 

filled by exactly the same procedure as outlined for the raw coal sample 

extraction. The coal is tamped into the barrels so that each barrel contains 

about 180 kg including moisture. 

During the barrel filling procedure, a minimum of 60 increments 

are taken from the bucket load quantities with a small square mouth shovel. 

Each increment i’s of such quantity that a minimum of 100 kg of coal are re- 

tained for analytical purposes. 

Finally the plastic liners are tied off and an’identifying tag 

affixed inside the drum. The lid, with a gasket, is firmly attached to seal 

the barrel and the barrel is stencilled as to contents and destination. 



SCHEMATIC OF RAW AND -dLEAN COAL HOMOGENIZATION 

I 

* "Quarter" Piles ** Central Pile 

Continue moving increments until all of the cenfral pile is 
transferred to the "Quarter" piles A,B,C, and D, i.e. incre- 
ment 3, site 1 to C,increment 3, site 2 to D,increment 3, 
site 3 to A, increment 3, site 4 to B etc. 

NOVEMBER 1976 
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PILOT PLANT VASHlNG 

Figure 1 is the flowsheet of the Coal Science E Minerals Testing pilot 

plant. Raw coal is dumped by a front end loader into a ‘hopper at ground 

level, which has a heavy 2” square screen installed to ensure that the bucket 

elevator receiving the feed does not handle oversize material. The 2” over- 

size coal is crushed manually to pass the 2” screen, but “rock” is collected 

in barrels and reported as shale of the heavy media circuit. The bucket 

elevator discharges the minus 2” feed at a rate of 5 to 7 metric tons per 

hour into a rotary 3/b” screen of the third deck. The 3/h” oversize falls 

via a chute into a 5” x 8” jaw crusher where it is crushed.to minus 3/b” and 

is recycled through the feed system. The 3/b” x 0 screen underflow is washed 

with water onto a 28 mesh sieve bend and slot screen.for desliming. 

The 3/k” x 28 mesh coal is the feed to the 14” DSM Heavy Media cone on 

the seond deck. The slurry of coal and correct medium is pumped to the 

cyclone from the mixing tube at a pressure of 9 to 10 psi. The overflpw and 

underflow products are discharged onto a common, but split 28 mesh slot screen 

preceded by a 28 mesh sieve bend where the magnetite is washed off into the 

correct and dilute medium tanks directly below. Additional clean spray water 

and baffles across the clean coal stream ensure that a minimum of magnetite 

is retained on the clean coal product. The clean coal and shale are collected 

in barrels by means of individual chutes for weighing. 

The dilute medium is pumped to a thickening cone on the third deck from 

where it is fed to a 30” magnetic separator. The recovered magnetite is 

sluiced back to the correct medium tank. The specific gravity of the medium 

is monitored manually, using a density meter, and adjusted for loss by adding 

cyclone grade magnetite directly to the correct medium tank. 

The 28 mesh x 0 coal collected in the slimes tank ground level, is 

pumped to the thickening cone on the third deck. From this point it can be 

fed directly to the froth circuit, or as is usual, to the two-stage water- 

only cyclone system. 
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Coal to the 6” DSM water-only primary cyclone is pumped at a pulp den- 

si ty of 10% to 20% from the cyclone feed rank at a pressure of 20 psi, and a 

flow rate of 85 Imperial gallons per minute. A mechancially adjustable vortex 

finder facilitates settings for a desired ash content. The primary cyclone 

underflow with make-up water is fed to a simi larily adjustable secondary 4” 

unit. The overflow is directed back to the primary cyclone feed tank with 

the underflow being the waste product. ‘,. 

The waste product is routed to the static thickener while the primary 

underflow is fed by gravity to a rapped 0.25 mm sieve bend. The seive bend 

is the water-only cyclone product at approximately 65 mesh oversize, and 

directed to the Eimco disc filter for dewatering. 

The sieve bend underflow passes by gravity to the thickening cyclone 

feed tank, from where it is pumped to the 20” - 8” cyclone., This thickening 

cone serves a dual purpose: 1) it removes undesireable -325 mesh slimes 

from the flotation feed,‘2) it provides a feed of proper density (15% - 2.5% 

solids) to the froth cells. The overflow with the -325 mesh slimas flows to 

the static thickener. 

The flotation circuit consists of two (2) Birtley-Humboldt Multi-Wobble 

Cells in series. Since these cells were installed on September 12th, 1976, 

there appears to be a marked improvement in tailings .ash contents, indicating 

excellent recovery of froth product. A rotary reagent feeder introduces 4:l 

Kerosene:Methylisobutylcarbinol into the circuit at the feed entry point for 

better condi’tioning. 

The tailings join the water-only cyclone underflow and thickener cone 

overflow to form the thickener tails. The froth enters the Eimco disc filter 

an,d. is dewatered along with the sieve bend overflow to form bhe filter cake 

or fines product. This and the heavy’ media clean coal are combined to form 

the clean coal product or clean mix. 
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Each circuit is sampled for feed, product and waste in addition to the 

0.25 mm sieve bend overHow and underflow, filter cake, thickening cyclone 

overflow and underflow and analysed for ash content. The primary water-only 

cyclone overflow product is screened at 65 mesh as the plus 65 mesh figure is 

used to calculate the yield of thk water-only cyclone circuit. 

The heavy media clean coal is “drained” of extraneous moisture before 

‘being combined and homogenized with the partially dried filter cake. This 

partial drying is accomplished by spreading the fines product on a 

pad, heated electrically at 20°C, and reducing the moisture content from 

22 - 28% to less than 12%. 



ADIT 76-4-1, LOT 1 (MAY, 1977) 

LAB. NOS. 8999/9000 

WASHABILITY AND PILOT PLANT WASHING RESULTS 
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CLIENT: DEN ISON COAL LTD. 

SAMPLE : ADIT NO. 76-4-l Lot No. 1 Bulk Sample 

LAB. NO.: 9000 May177 

I S I ZE .A N D RAW ANALYSES 
1 

1 I 

HEAD HEAD RAW RAW I I 100.0 100.0 18.3 18.3 0.4 0.4 18.4 18.4 62.9 62.9 0.47 0.47 4 4 adl% adl% = = 6.0 6.0 

! ! 

SIZE 
CUMULATIVE 

FRACTION WT. % ASH % R.M.% V.M.% F.C.% S.% F.S.I. WT.% ASH % 

3/4" x 28M' ; 76.5 19.0 0.4 18.3 62.3 0.47 3 l/2 76.5 19.0 
I 

28M x 65M 12.7 ( 15.7 1 0.5 18.6 65.2 0.47 5 l/2 89.2 18.5 

65~ x 0 10.8 16.1 0.6 18.9 64.4 0.46 5 l/z loo.0 18.3 

W% + 3/b” (as rec’d) = 35.4% - all crlished to pass 3/4” 

.F R 0 T H FLOTATION TEST 

.PARAMETERS 
SIZE SIZE 
PRODUCT PRODUCT WT 

WT. % ASH % 
1 CUMULATIVE ! Pulp Density = 10% CUMULATIVE 

F.S-1. \JT. % 
Pulp Density = 10% 

ASH % Dosage = 0.48#/~on 
i 

STAGE I 81.4 10.9 7 RI ,I 
r 

STAGE I 81.4 10.9 7 81.4 lo.9 Reagent 4:1 IC:MIBC I = - 
_ Conditioning Time - 1 STAGE I I 9.9 20.9 3 l/2 91.3 12.0 Minute] 

Stage I & II = 1st & 2nd Min. 
’ TAILS 8.7 54.5 l/2 100.0 15.7 Froth Cow. @ 1st & 2nd Min. 

BirtIey Engineering 
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CLIENT: DENISON dOAL LTD. 

SAMPLE : ADIT NO. 76-4-l Lot No. 1 Bulk Sample 

LAB. NO.: 9000 May/77 

4 SINK-FLOAT ANALYSES 

S. G. 
3/4" x 28M 

FRACTION CUMULATIVE 
WT. % ASH % F.S.I. WT. x [ASH z I F.s.I., 

- 1.30 28.7 2.7 9 28.7 I 2.7 I 9 

1.30 - 1.35 19.3 5.4 4 48.0 3.8 7 l/2 

I 1.35 - 1.40 12.8 3.1 2 60.8 4.9 6 l/2 

i 1.40 - 1.45 5.9 13.6 2 66.7 5.7 6 

! 1.45 - 1..50 1 2.2 1 16.5 1 2 
" 

1 68.9 1 6.0 1 6 3 

i 1.50 - 1.60. 1 6.6 1 22.4 1 1 l/2 1 75.5. 1 7.5 1 5 1 

/ 1.60 - 1.70 4.8 j 30.8 l/2 80.3 a.8 5 
1 

/ 1.70 - 1.80 3.6 38.0 l/2 83.9 10.1 4 l/2 

1.80 - 1.90 3.0 47.1 l/2 86.9 11.4 4 l/2 

+ 1.30 i3.1 70.1 l/2 100.0 13.1 4 
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67.8.A wt. 

15.8% Ash 
54.3 %W1. 

7.1 %Ash 

+20 mesh 

i 21.7 %‘Ash 1 

D 66.7 * 

.10.7 %Wf. 

48.1 %Ash 

OVERALL Y&-LO= 75..8% @‘7.5% ash (calculated ) 

LEGEND: 

0 CfRCU(J- y/EL 0 % 

Wt. 

6 

WEIGHT % 

Ash .ASH CONTENT /A/R DR69.l 

21 .5% wt. 

8.5% Ash 

tle Date 
PLANT BALANCE SHEET : 

‘DENISPN COAL LTD. 

ADIT 764-1, .Lot 1 - Bulk sa,,+le 
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BiRTLEy ENGINEERING (CANADA) LTD. 

Coal Science C Minerals Testing Div. 

DENISON COAL LTD. 

BULK WASHING DATA* 

ADIT 76-4-1, Lot 1 aml ' LAB. NO. 8999 

DELIVERY DATE April 28, 1977 DATE OF WASH May 4, 1977 

Raw Coal Analysis:, ADM 6.0% ASH% 18.3 FSI; 4 

Delivered Bulk Weight 1.120 Metric Tons 

Washed Weight 0.900. , Metric Tons 

* All weight and analyses are on Afr Dried Basis 
unles; otherwise indicated. 

, 
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DENISON COAL LTD. 

BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT 

ADIT/XB&j%flO. 76-4-1. lot 1 LAB. NO. 8999 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

S. G. of Separation 1.53 

Feed Ash Content 15.8 4; F.S.I. 4 

Clean Coal Estimated Weight 0.456 M.T. 

Clean Coal Analysis - Ash 7.1 % F.S.I. 7 

Reject Estimated Weight 0.154 M.T.' 

Reject Analysis - Ash 50.8 % F.S.I. 1 

Estimated 3/4" x 28~'in Circuit 0.610 M.T. 67.8 wt.% 

Yield Clean Coal (Weighted): 
3-h 74.8 2 

9. Yield Clean Coal 
(Calculated Ash Balance) - 6 - 2 

6 
80.1 .% 

’ Bide y Engineering 
S”bSidi,,” a, Grn,I w.%*r S,esll”d”*rri~r 
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DENISON COAL LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/=XNO. 76-471, Lot 1 LAB. NO. 8gqq 

1. Reagents: Kerosene:MethylisobutyIcarbinol (MIBC) =4:1 

2. Feed Pulp Density 100 - 140 g/l 10 - 14 % Solids W/V 

3. Sample Analysis:- 

4. Impeller Type - Birtley-Humboldt Multi-Wobble. 

5. Yield Calculated (Ash Balance) 66.7 % 

6. Filter Cake (Sieve Bend O'Flow G Flotation .Conc.) 
Wt. Recovered 0.119 M.T. 

7. Filter Cake - Ash% 8.5 F.S.I. 7 l/2 
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DENISON COAL LTD. 

BULK WASHING DATA 

ADIT&&?& 76-4-l. Lot 1 LAB. NO. 8999 DATE OF WASH May 4, 1977 

a) Raw Coal 

Delivered Weight = 1.120 M.T. 

Ash % = 18.3 

F.S.I.' = '. 4 

Estimated Washed Wt. = 0.900 M.T. 

6) Heavy Media Circuit 

Estimated Proportion of +28 Mesh in Feed 67.8 

Effective S.G..= 1.53 

Raw Feed 15.8 % 

Clean Coal 7.1 % 

Reject $0.8 % 

Calculated Yield 80.1 

We,ighed Yield 74.8 

Ash 4 F.S.I. 

Ash 7 F.S.I. 

Ash 1 F.S.I. 

Ash 

Overflow Overflow 
. . 

Underflow Underflow 

Calculated Yield Calculated Yield 

F.S.I. F.S.I. 

F.j.1. F.j.1. 

d) Froth Flotation Circuit 

Raw Feed % 21.7 

Concentrates 8.5 % 

Tails 48.1 % 

Calculated Yield 66.7 

Ash 5 F.S.I. 

Ash 7 l/2 F.S.I. 

Ash 2 F.S.I. 
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BULK WASHING DATA, 

BULK WASHING'SUMMARY (cont.) 

ADIT/mNO. 76-4-1, Lot 1 LAB. NO. 8999 

4 Clean Coal Mix Analyses 

i) Proximate 

ADM% '6.1 RM% 0.5 ASH% 7.7 VM% 19.7 FC% 72.1 S% 0.45F.S.I. 7 

ii) 

BTU/LB. 14,415_ H.G.I. 101 

Dilatometer 

Softening "C 398 Max. Dil. 'C 482 iaax. Cont. % 23 

Max. Dil. % 2 G. No. = 0.925 

f) Clean Coal Mix Make-Up 

H. M. FINES 
CLEAN COAL FILTER CAKE CLEAN COAL MIX SHIPPED IN STOCK 

M.T. , M.T. BBLS. M.T. BBLS. M.T. BBLS. ‘M.T. 

0.456 0.119 4 0.575, 

g) &h Fusion Temperatures (OF) 

INITIAL 
ATMOSPHERE DEFORMATION SOFTENING HEMISPHERICAL FLUID 

OXIDIZING 2380 2440 2480 2510 

REDUCING 2270 2330 2360 2460 



“Lab. No. 8999 

Starting Temperature OC: 

Softening Temperature OC: 

Mox. Dilatation Temp. OC: 

Contraction % : 

Dilatation %: 

Final Temperature “C : 

6. Factor: 

Title 

RUHR DILATOMETER TEST 

Date 

Drown 



- 22 - 

CLIENT: DENISON COAL LTD. 

SAMPLE : ADIT 76-4-l 

LAB. NO.: 8ggg 

GtESLER FLUIDITY’TESTS 

DDPM TEMPERATURE (“C) 

1.0 

5.9 Maximum 

1.0 

Range 

423 

444 

468 * 

45 



CLIENT: 

SAMPLE: 

LAB. NO;: 
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.DENISON COAL LTD. 

ADIT 76-4-l Lot 1 Bulk Sample 

See Below May/77 

ANALYSIS OF CLEAN COAL 

LAB. NO. MOISTURE ASH VOL. F.C. s. F.S.I. CALC. FACTORS 

BARREL 0.5 J:7- -!%7~-72.1~ -0.45- -.7_----Air LYLei Basis - - -_-- 
NO. 1 ---y-.y----------------------------- 

7.7 19.8 72.5 Dried Basis 

BARREL 0.5 -7,7_-19;7__72,'__0.44__61/2__a.d.b._____ ------ 
NO. 2 ---------------d-u----------------- 

.7.7 19.8 72.5 d.b. 

BARREL 0.4 7.8 19.7__72.1__0.44__L____a.d.b.__--_ ---------- 
NO. 3 --------------_~---------------~~~~ 

7.8 lg.8 72.4 d.b. 

BARREL 0.4 ---_---7~8--~9~7-_1?,1__0.45_61/2_ a.d.6 ----*-.---- 

NO. 4 ---------------_------------------- 
7.8 19.8 j2.4 d.b. 

R.M.% 
Lab. 640. % % Tot. % % % % B.T.U. Calc. 
Tag. No. A.D.L. Moist. Ash VM F.C. Sul. FSI per lb Factor 

COMP. OF 6.1 -se-- _o.s__~.r_.19.7_-7~.1_~0.45__7___l~,415_a.d.b.~- 

4 BARRELS ----- _ 5.5 --L.A ~aA5e-6~.7-e &42--- _1&31-&r.~.~:- 

7.7 lg.8 72.5 0.45 14,490 d.b.*"" 

* Air Dried Basis 

** As Received Basis 

*** Dry Basis 

Birtky Engineering 
s”*rid;.rv or are,r w**t sts,, ,“dur*das 



ADIT 77-l-l 

LAB. NOS. 9042/9042X/9042Y 

WASHABILITY AND LIBERATION TESTS 



- 24 - 

CLIENT: DENISON COAL LTD. 

SAMPLE: BULK SAMPLE: ADIT 77-l-l 

LAB. NO.: 9042 May/77 

HEAD RAW ANALYSIS I 

SIZE 6 RAW ANALYSES 

65Mx0 

8.3 18.4 18.4 63.2 0.51 --- $2.8 27.6 db 

7.2 0.8 21.3 18.6 59.3 0.52 7 100.0 26.9 adb 

7.2 21.5 18.8 59.7 0.52 ?.-- 100.0 27.1 db 

Birth y Engineering 
S”kidhry 0, amat west SIdSl I”d”stlfes 



-.. I.” 

PARTICLE DlA.(mm) 

I”-‘--‘~ HEAD SAMPLE - SAXON ADIT 77- I- I 

‘lien’: DENISON COAL LIMITED 

Title: 
RoSlN RAMMLER SltE DISTRIBUTION 

___ _..__._ -_- ~-.-~-- ~. 

Date:MAY, 1977 

Drawn: 

8 __~ _~ ___..- -._- J -_ 
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CLIENT: DEN I SON COAL LTD. 

SAMPLE : ADIT 77-1-l 
LAB. NO.: 9042 DATE : May, 1977 

..:. 

SIZE AND RAW ANALYSES 

SIZE CUMULATl,VE 

FRACTION WT. % ASH % R.M.% V.M.% F.C.% S.% F.S.I. WT.% ASH ! 
I 

\ talc. 
I/ 

WT.% +3/4” = 24.2 crushed to pass 3/4” 

FROTH FLOTATION TEST 
I I 

Conditioning Time = 1 Minute 

N.A. = non-agglomerating 



KEY 

1.30 1.35 I.40 1.45 1.50 1.60 1.80 1.90 . 

FROTH FLOTATlON St. I Tails 
100 0 

0 IO i0 30 40 50 60 70 80 90 100 

CUM. WT. % 

28 M: 

BIRTLEY ENGINEERING (Canada) LTD 
CALGARY ALBERTA 

TITLE SIZE AND DENSITY 
DISTRIBUTION DIAGRAM 

1 CLIENTI DEN ts0N M I NES LIMITED 
I 

SAMPLE poxo;, tdit, -- 1 DATE 1 May, 1977 
LAB NOI 9042 IDRWN I 8. 



CLIENT: DENISON COAL LTD. 

SAMPLE: ADIT 77-l-l 

LAB. NO.: 9042 May/77 

S INK- FLOAT ANALYSES 

N.A.= non-a,gglomeratipg 



DENISON COAL LTD ADIT 77-1-l 3/4 X 3/S LR6 9042 
THE CLRSSICRL WRSHREILlTY CURVES 
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90 0 PRIMRRY CURVE 

a CLERN CORL CLWE 

30 + DISCRRO CURVE 

x SPECIFIC GRRVITY-YIELD CURVE 

70 0 +/- 0.1 S.G. DISTRlBUTII11N CURVE 
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. . . . 

a BIRTLEY ENGINEERING 

14/07/77 

0 

. . . .,. . . . . . ; : : : : : : 
10 20 -30 40 50 

FISH CONTENT f’ERC$T 
70 80 NJ 

SPECIFIC GRRVI-w 
.2 2.1 g.0 l&l 1.8 3.7 3.6 1.6 1.4 1.3 1.2 



_ ~ . . .I I I r-. A a,<, ,. 3/v L.Zkl‘ ‘Iu43 
- 30 - .-.. ._ . _ .~ .___. __.. _ _ 

--DTt?it.CT-- --CIIM FLOATS-- --Cliv SINKS-- +-0.1 DISTR 

wT\ CIIM WT> SINK WT-- - -' 

s,rj. III T > As-e. 4s~ TT ASHTI WT> ASIA> ASH> Wi> b5W S.G. WT> 
._.. . . . --. ..-.. ..-.-- ._.__ _._-._.- . ..____ .- .__-- __-._ -. 

1 2 3 4 5 h 7 8 9 IO 11 12’.‘ 

l.JO 3.00 3.10. .;9.. .OY 3?.00 -3910 28.77. 07.iib 29.66..1.30 O.Ofl 

1.35 3?.!0 5.AlJ 1.90 l.YY 36.90 ‘5.40 ?6.87 rj.i‘n 42.58 1.40 66.311 
_.:.-_ _----_ _._ 

I.&--2tilO-ln.20 2.75 4.25 59.00 7.20 24.61 bl.nO 60r~3 1.5n 13.7n 

I.45 7.30 15iln ..I.?0 - 5.35 66.30 .--- 8*.n7 23,51-..~3.70-69.77--1.60 5.60 

1.50 ?.Od 19.50 .s9 5.93 69.30 8.56 22.93 ?n.Sn 74.hB 1.70 3.2n 
_ --. ..__. -_ .-_-_. -- ._.-..-. . ..--- _.-.__ __ .__ - .___. ~_.__ _ - __. ..- _-.. 

1.60 3.40 22.50 .77 h-70 72.70 9-21 22.16 p7.10 81.18 1.8n 1.50~’ 

1.10 ,?.ZO 27.0-o ._ ..r;9-. 711.2%74.A.0-.. _!.?v74 21.57~.5..'10 -85.92..~. 1.90 0.00 

1.&O 1.00 34.60 .?5 7964 75.QO 10.06 21.22 p4.iO 88.05 2.00 0.00 
_. _..__ -. .- _ _. -__-_-_~.-_ -_--.-- __._ ~__ -.-- -_- 

l*YO 
-- ..-.-..- _. -_. 

.50 48.10 l 34 7.88 76.40 10*11.20.98 33.~0 88.90 2,10 0.09 

9.Y9 21.60 88.9o.2(,~.nB-~8.E61OO.M..280R6...n.OQ...~,~o... O.no... 2.2'0 o*oo 

_-~_-- . . . ..--.- -...... b--- ____ .-_____.__.__ - ._.._._. _ -.. _ ._ _ 
RTRTLFY rrNr,INEWING - 

14/07/77 
.f=. 19.7 .c...lj9,4.-.--- 5.Q~-19.4 ~ -.7.0&4--. 4.0 h-7. -. 

1.1 lb.0 1.1 12,h 8.S 12.6 3,o 17..6 6.0 17.3 
2.0 10.4 82 12-n 8.2 
3.0 ..7.cj _ . . . . . .._-fy.. 

6.0 n.2 8.0 rR.9 
" --l*dL-6"7~. 5,o--~-.-7-- 1o.o-19</$--- . . 

3.9 0.4 1.7 6.1 14.9 6.1 h.0 r.1 
4.5 5.6-l 

12.0 19.7 
l.P 5.5 lb.? 5.5 R.0 6.5 0,o 0.0 

5.4 5.7 -1.9 .-5.n .__ 17r;?.--5,0..-...-ln,o.-.~,n---.. 0.0~- 0.0 - 
6.Q 4.0 2.n 4.R 17.6 4.8 12.0 A.9 
9.6 4r8 

0.0 0.0 
2.1 .4.7 17.8 4.7 14.0 lr.7 0.0 0.0 

17.R.~ 2.4 ---5.R n . >.' 0.+----.O---11%..8 -,q---.-~~r&.-~.~O---- __. _... 
PASS: 1 10171' 
PA>S 2 10 51 
PAS5 3 9118 ._.-- --.- _...._ __--.. _____. -... __._ -__ __ _ 
PASS 4 Yl3O 
PASS 5 5 80 

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

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

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

-_--_..A_ . . .__-.--. _ -._. _. - _.... 
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CL I ENT: DEN I SON” COAL LTD. 

SAMPLE : ADIT 77-l-l 

LAB. NO.: 9042 

N.A.=non-agglomerating 



II: 

zc 

'31: 

70 

80 

90 

DENISON COAL LTD ADIT 77-l-l 3/8 X 2BM LRB 9042 
THE CLRSS ICRL WRStlRB IL1 TY CURVES 
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10 20 - 30 
AiH C"NT% PER?i,T 

70 80 90 

2.2 2.1 2.0 1.9 
SPECIFIC GRAVITY 
1.6 1.7 1.6 1.5 1.4 1.3 

30 0 PRIMRRY CURVE 

m CLEW CORL U&lr’E 

30 -p DISCRRG CURVE 

x SPECIFIC ORRVITY-YIELD CURYE 

IO 0 +/- 0.1 E.G. DISTRIBUTION CURVE 

to BIRTLEY ,ENGINEERING 

14/07/m 

IO 

3cJ 



--DlHtcT-- --C(IM FLOqTS-- --clJ~t STl\lKS-- +-0.1 DISTP 

I--. 2 3 4 5 h 7 8 9 10 11 I? 

1.30 ?E.dO 2.30 .c8 .58 25.20 2*7n 76.28 74,Rfl 35.14 1,3n 0.00 

1.35 24.20 5.50 I.>3 1.91 by.40 3*n7 24.95 ~;n..ko 49.31 I.40 45.4n 
__..-._ ..- _-.. -.~.--.-- _._-___ ._.-..-__ .._ ._ 

1.40 1.75 3.26 62.10 5a34 23.61 77ncO 62.78 1.50 10.5n 
. 17.7O~lO.hO : _-- -.----, 

1.45 c.00 15.hll ..78 4.04 67.10--.h*.o2.%2.83--?2..nn xiY.38 - 1.6n 3.60 

1.50 7.50 ?0.40 .71 4.75 70.60 6.73 22.11 79.60 75.71 1.7n ?.+lrl 
._ - -- - 1.4O~'--i-po--25.1 _..-- _.. --. ~_.. .-. -.-~__--.. -_._ --.------- ..-.. ----. 

0 .FO S.25 72.60 7.24 21.61 77.X0 78.$7 1.8n 2.20 

1./o 1.60 31.50 ..r;o 5.7b..74.20. 7r76.2~.11.25.nn.81.PD -1.90 0.00 

1.6; 1.20 39,Pn ;1r8 6.23 75:40 8.?7 20.63 ;4.rO 83.~5 2.00 .0.00 

1.4 1 .utl-49.70 .EO 6.73 ‘76.40 Aosl 20.13 73.60 85.30 2.10 0.00 

9.39 2q.b ~85.30..20.~3.?6.8610U...00..26'.86. 0.00.. . . . . ..nO .-... 9.00 2.2n 0.00 

1 __.~ ___._. _. . ..__. --.._. _- ._.._ -__--_. _,___.__________.____ -. __ -._ . _ _ ._ 

: RTRTLFY FNcINEERING 
14/o 7177 

.s ll.5 .5 15.n. 7-n 15.0 . 2.O.l.E.n.- --4.0 10.9 
1.1 12.4 .R 30.1 9.9 10.1 3.0 In.1 6.0 17.9 
2.1 8.0 1.0 7.6 I.?*6 7.6 4.0 7.6 a.0 19.3 
3.1 7.1 , .? e-.6 .ry.--.-l 3. Q .___ 6 .#j-.-.-. F;. (l--r .&-.-.--~..O.~~ . . . . g-.4 .--_-- 
4.1 6-2 1.3 5.9 15.n 5.9 6.0 :.q 12.0 19.6 
5.n 5.7 1 .4 5.5 15.R 5.5. H.0 5.4 . n.n n.0 
6.1 5.7 1.6. 5.7. ~ 1.6.4. 5.2. .- .10.0 c.2.. ..- 0.0 0.0. 
a.n S.n 1.7 4.9 16.8 4.9 17.0 L.B or0 0-n 
9.9 4.R l.P 4,7 17*) 4.7 IA.0 I .7 0.0 0.0 

17.1 z.4 5.4-- --.,o---- 0 l L-...o-,-1-x.5.. a...---..n------ O.&-.-(J.,o .._. -.-_ - _ 
P4S:, -1 10165 
PAYS 7 1 0 a9 
PAS.2 3 9100 
PASS 4 ri2o 
PASS 5 s RO 

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

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

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

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



DENISCN COFIL LTD FIDIT 77-l-l 26M X 65M LA6 9042 
THE CLASS KRL MtSHFIB ILITY CURVES 
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RSH CONTENT FERCENT 

SPECIFIC GRRVIn 

SO 0 PRIMflRY CURSE 

a CLEW CUHL CURVE 

80 + DISCHRO CUFA’E 

x SPECIFIC GRRVITY-YIELD CURVE 

70 6 +/- 0.1 S.G. DISTRIRUTIClN CLWE 

m BIRTLEY ENGINEERING 

14/m/77 

IO 

I 
w 
c 
I 

2.2 2.1 2.0 1.9 1.6 1.7 1.6 1.5 1.4 1.3 1.2 



._ . . ,.,., I... _. ,S’l, I I !-,-I LIlll A r)p., , lib< Y,14? 
- 3.5 - 

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

--DYRtCT-- --CIIM FL(lATS-.. -..CIIs* SINKS'- +-0.1, DISTP 
. . . . 

WT, CIJM. WI> SINK WT 
S.b. !,T> ~?,t-i> 4s~ TT AsHT~ cl > ASH> ASH> ,JT> ASH> S.G. VI T > 

1 2 3 4 5 6 7 a 9 10 11 S? 

1.30 43900 1iHP .77 .77 43.i)o. i.eo lfI.z!a.G7.;0.32.nR 1.30 0.00 

1.35 lP.30 4.Rl, .a8 l.hb'b1.30 2.70 17.41 18.~0 44.97. 1.4n 33.9~ 
_ 

1 .ec ~.-'+u c).Sfl ‘---.?a0 
__... __ _._..._ __ . . . ..______ --__-4 --..--....-.--.. -.-- ~.- 

2.4's 69.70 3.52 l.k.61 ?o.?O 54.~1 1.5n 9.an 

1.45 A.00 14.20 .r.7.. 3.02 73.70...4..10 .lh.O4 ?h..?O-.hO.98--1.60 3.90 

l.!Jfl 7.20 18.10 .r,a. 3.60'7h.90 4.fifi 15.46 ?3.F0.66,93 1.7~ %.Sn 

'1.6,". ;.bO--iS'.ln 
_____. _.._.,_ __ _ ._ __ _._ ._._ ___.__ ._.- . _- _._~.. _ -..-. _. .- ..-. 

.45 4.25 79.50 5.35 14.81 >O.iO 72.?3 1.an 2.20 

1.70 Idi) 34.20 . ..b4 4.69 U0.80..5.R1 .14.36..1.9..~0..74.~1 1.90 ..o.on 

1 *an l..dO 42..30 .=l i.20' X2.00 6.34 13.86 lA.;\n 76.97 2.00 0.00 
: 

I .')o:- ,~.0'0,'4Y.3rl 
I .__~ ..,_.._. -_. . ..I --.-._.-_-..- .___ - ..___--_ -.- . - -- .-.....-- -. -- .- 

" A9 5.70 b3.00 6.86'13.36 i+.nO 78.60 2.10 O.on 

9.~9 17.00 78.60 l-3.,36 ~9.06100.00..-19.06 -.o.OO- --m-~ov .O.no- 2;2n. 0.00 

..__ _ ____.__. _:-__ _____...__ --- .-.- - .._. - -.--. -.- ..-.--. - -.---. ---.. ,.. 

RTRTLFY FNRIYE~RINB 
14/07/77 

.4 13.7 .4 11.4 b.L. 11.4 7.0.11.~. 4.0 13.2 
I..0 '?r*h is 7.7 '9.n 7.7 3.0 7*7 6.0 18-O 
1.9 6 . 0 6 1 11-n h.1 4.0 A.1 8 0 19 2 
2.R 5.7 -.. :;!-.-‘j:-)-.-.l%.,2-‘1.3---c,,p---r;..~ --.- lo’&-,y’s-.-- ..-.-... 
3 .h 4.0 .9 -4.6 13.6 4.6 h.ll I. .h 1210 !9:6 
5.n 4.4 1.1 4.1 14.4 4.1 I).@ 6..1 0.0 0-n 
6-R 4-p I.%- 3.8 ..-15*n- 3.8 1K.O -a.%.- -. 0-n 0.0 
53.7 3.7 ‘1 -3 3 . 6 15-4 3.6 12.0 ?.fl 0.0 0.0 
9.a 3.5 1.4 3.4 18*7 3.4 14.0 7.4 0.0 0.0 

15.7 L .7 _., 3,R-..-.,o.---.-O..n.--~o .____ ].r(s,B ..-, n --.-()-,o- .o -0 ._ -_ 

PASS 1 1~153 
PASS ? I(! 34 
PAS5 3 Y 93 
PASS 4 9120 
PASS s 5 RO 

____ _ __. . ___. _ _ ., 

_, .._...... ._.- ..__ -_._-.-- ._.. __ ____--- -._ .__--..-.. 

. 

. .._-.. ._... -- ___... ____- __--. .._ _--_ _.. _ . 
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CLIENT: DENISON COAL LTD.. 

SAMPLE : SAXON ADIT 77-l-l 

LAB. NO.: 3042X LIBERATION TESTS 

I SIZE AND RAW ANALYSES I 

SIZE FRACTION WI’.% 
CUMULATIVE 

ASH% F.S.I. ‘. WT.% 1’ ASH% 
1 I,? , 18.2 ( 31.1 2 x 3/4 I 1 .2 I 31.1 I I &IL I I 

3/4 x l/2 9.0 27.5. 1 l/2 27.2 29.9 
112 x 3/a 6.4 30.0 1 l/2 33.6 29.9 

3/8 x D 66.4 25.2 5 l/2 100.0 26.8 

WT.% + 2” = 9.5 crushed to pass 2” 

SINK-FLOAT ANALYSIS - 2” x 3/8" 
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CLIENT: DENISON COAL LTD. 

SAMPLE: SAXON ADIT 77-l-l 

LAB. NO.: 9042'1 LIBERATION TESTS 

SIZE ANALYSES - +3/a" CRUSHED TO -3/8" 

I SINK-FLOAT ANALYSIS - -3/8 x 28 M 

FROTH FLOTATION TESTS f 

Reagent: 4:l K:MIBC 

Dosage: 0.48 lb/T 

Conditioning Time - 1 minute 

Stage 1 = 1st min. froth 

Stage 11 = 2nd min. froth 



I 

CLIENT: DEN ISON COAL LTD. 

SAMPLE: SAXON ADIT 77-l-l 

LAB. NO.: 9042Y LIBERATION TESTS 

I SINK-FLOAT ANALYSES I 

Birtley Engineering 
S”bEidkw 0, Great West steel ,“d”r,,;oios 



AD IT 77-2-2 

LAB. NOS. 9074/9075/9076/9077/9078 

PRELIMINARY ANALYSIS OF LOTS A TO E 
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CLIENT: DENISON COAL LTD. 
SAMPLE: LOT "A" ADIT 77-Z-2 
LAB NOi. 9074 DATE: JULY, 1977 

. I  

SIZE ANALYSIS 
WT% +2" = 6.1 crushed to -2" 

SIZE FRACTION WT%' CUMUL. wT% 

2” x 3/a” 36.5 .. 36.5 

3/a" X lOOM 60.1 96.6 

1OOM X 0 3.4 100.0 

SINK-FLOAT ANALYSIS: 2" X 3/a" 

S. G. CUMULATIVE 
FRACTION !4T% ASH% WT% ASH% F.S.I. 

- 1.40 85.5 3.1 85.5 3.1 a 1/2 

1.40 - 1.50 4.2 15.5 89.7 3.7 a 112 

1.50 - 1.60 2.8 20.3 92.5 4.2 a !/2 

+I .60 7.5 72.0 100.0 9.3 8 

Birtley Engineering 
.s”bridiaw 0, Glssr we*, S,ss,,“d”r,,;er 
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CLIENT: DENISON COAL LTD. 

SAMPLE: LOT "A" ADIT 77-2-2 

LAB. NO.: 9074 i DATE: July, 1977 

‘,. .  

SINK-FLOAT ANALYSIS: 2"xl'OOM (Wi.%=g6,6 ) I 

I I CUMULATIVE 
FRACTION MT.% RM.% ASH% VM.% FC:% F.S.I. VT.% 1 ASH% F.S.I. 

-1.40 83.5 ] 1.4 2.8 20.2 75.6 9 83.5 1 2.8 9 

1.40-1.50 4.4 1 0.8 14.4 I 19.2 65.6 3 87.9 3.4 8 l/2 

1.50-1.60 4.2 / 1.1 22.9 17.3 58.7 1 l/2 92.1 4.3 8 l/2 

il.60 7.9 I 1.1 61.2 11.6 26.1 l/2 100.0 8.8 ) 8 1 

FROTH FLOTATION TEST: 1OOM x 0 (WT.%=3.4 ) 

I I CUMULATIVE 
PRODUCT , WT.% RM.% ASH% VM.% FC.% F.S.I. WT.% ASH% F.S.I. 

STAGE 1 1 86.8 1 1.3 5.8 18.6 74.3 8 86.8 I 5.8 8 

STAGE 11 5.2 0.5 16.8 1 17.1 65.6 2 g2.0 i 6.4 7 

TAILS 8.0 1 0.7 49.6 1 16.1 33.6 l/2 100.0 9.9 7 

Pulp Density = 10% 

Reagent .= 4;l=Kerosene:MIBC 

Dosage = 0.48 lb/% 

Conditioning Time = 1 minute 

Stage 1 = 1st min. koth 

Stage i'l = 2nd min. froth 
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CLIENT: 
SAMPLE : 
LAB ND: 

DENISDN COAL LTD. 
LOT “B:’ AD IT 77-2-2 
9075 DATE : July. 1977 

. . . :. 

SIZE ANAiYSIS 
WT$ +2” = 8.8 crushed to -2” 

SIZE FRACTION u-T!4 CUMUlr. wr% 

2” x :3/81g 36.5" 36.5 

3/8" x 100~ 59.5 96.0 

1DDM X 0 4.0 100.0 

L 

SINK-FLOAT ANALYSIS: 2” X 3/8" 
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CLIENT: DENISON COAL LTD. 

SAMPLE: LOT "B" ADIT 77-Z-2 

LAB. NO.: 9075 DATE: July, 1977 

i 
‘,. .: 

.’ 

SINK-FLOAT ANALYSIS: 2"xl'OOM (wT.%=WO) 

1 FRACTlnN 1 CUMULATIVE 
. .._.. 

MT.?2 
. ~” 

1 
RM.% . ASH% VM.% Fc':% F.S.I. 

1 -l.i,oj 54.7 1 1.6 4.4 19.5 74.5 7 l/2 k?.;" ! Aq:Hq 1 :':;:' *  ..< ~_~- - I 

.1,40-1.50 8.7 1.1 16.3 18.9 63.7 2 l/2 63.0 ) 6.0 6 l/2 

l:r;n-i.snl 9.9 1.6 27.5 16.3 54.6 10 72.9 I 9.0 6: 

I +1.&n 1 27~1 1 1.1 1 50-8 1 13.3 1 34.8 I l/2 1100.0 1 20.3 1 3 l/2 ( 

FROTH FLOTATION TEST: IOOM x 0 (Wr.%= 4.0) 

CUMULA-'-~- 
! 

PRODUCT WT.% RM.% ASH% VM.% FC.% F.S.I. WT.% ASH 

STAGE 1 1 77.8 1 0.4 9.7 18.5 71.4 5 77.8 9.7 5 I 

STAGE 11 6.5 1 0.6 27.6 16.1 55.7 1 84.3 11.1 41/2 1 

TAILS I 15.7 I 0.7 51.1 13.9 34.3 l/2 100.0 17.4 3 l/2 

Pulp Density 

Reagent 

Dosage 

Conditioning Time 

stage 1 

Stage 11 

= 10% 

= 4;l=Kerosene:MIBC 

= 0.48 lb/% 

= 1 minute 

= 1st min. froth 

= 2nd min: froth 
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CLIENT: 
SAMPLE: 
LAB NO: 

DENISON COAL LTD. 
LOT J'C" ADIT 77-2-2 
9076 DATE: July, 1977 

. . . i 

SIZE ANALYSIS 
wT% +2" = 7.3 crushed to -2" 

SIZE FRACTION 

2" x 3/a" 

3/8" X 1OOM 

!d-ri CUMUL. W% 

26.9“ 26.9 

69.4 96.3 

I 1OOM X 0 
I 3.7 I 100.0 

SINK-FLOAT ANALYSIS: 2" X 3/a" 

s- G. FRACTION 

- 1.40 59.8 4.9 59.8 4.9 6 l/2 

1.40 - 1.50 11.2 16.7 71.0 6.8 5 l/2 

1.50 - 1.60 6.7 26.7 77.7 815 5 

+1.60 22.3 53.8 100.0 18.6 3 l/2 

SINK-FLOAT ANALYSIS: 3/a" X 1OOM 

[ 1.40 - 1.50 ( 10.11 12.5 180.0 1 5.31 5 l/2 1 

1.50 - 1.60 4.6 24.8 84.6 6.4 5 l/2 

+1.60 15.4 53.1 100.0 13.6 4 l/2 
\ 

Birtley Engineering 
s”bridiay d&e,, wsr, .%,,,“d”sltie* 
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CLIENT: DENISON COAL LTD. 

SAMPLE: LOT "C" ADIT 77-2-2 

LAB. NO.: 9076 DATE: July, 1.977 

Pulp Density = 10% 

Reagent = 4;1=Kerosene:MIBC 

Dosage = 0.48 lb/% 

Conditioning Time = 1 minute 

Stage 1 = 1st min. froth 

Stage 11 = 2nd min. froth 

Birtley Engineering 
sv**idiary 0, en,t wsr, Sad l”d”Slrisl 
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CLIENT: 
SAMPLE: 
LAB NO: 

DENISON COAL LTD. 
LOT “D” ADIT 77-2-2 
9077 DATE: July, 1977 

,,. :. 

I SIZE ANALYSIS 
WT% +2” = 5.9 crushed to -2” I 

SIZE FRACTION WTi 

2” x '.3/8" 30.0 ., 

- 

3/s" X 1OOM 67.3 

1OOM X 0 2.7 

SINK-FLOAT ANALYSIS: 2” X 3/8" 

S. G. CUMULATIVE 
FRACTION WT% ASH% WT% 1 ASH% 1 F.S.I. 

1 1.40 - 1.50 1 18.2 1 18.31 57.4 1 10.8 1 3 1 
13.6 28.3 71.0 1411 2 l/2 

29.0 55.2 100.0 26.0 1 l/2 

SINK-FLOAT ANALYSIS: 3/8" X 1OOM 
I 

/ F&TkN 1 !4T% 1 ASH% 1-1 

- 1.40 54.5 3.8 54.5 3.8 6 

1.40 - 1.50 15.6 16.6 70.1 6.6 4 

1.50 - 1.60 9.9 27.5 80.0 9.2 3 l/2 

e1.60 20.0 61.1 100.6 19.6 
3 I 

Birtley Engineering 
S”bridi~y 0, em,, bar S,,s,,“d”*r,isr 
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CLIENT: DENISON COAL LTD. 

SAMPLE: LOT "D" ADIT 77-2-2 

LAB. NO.: 9077 DATE: July, 1,977 

FROTH FLOTATION TEST: 1OOM x 0 (WT.%= 2.7) 

CUMULATIVE 
PRODUCT WT.% RM.% ASH% VM.% FC.% F.S.I. k-l'.% ASH% F.S.I. 

STAGE 1 1 85.5 ] 0.8 10.6 17.4 71.2 3 l/2 85.3 10.6 3 l/2 

STAGE 11 5.1 0.5 31.3 14.9 53.3 1 90.4 11.8 3 l/2 

TAILS 9.6 1 0.7 66.4 14.0 18.9 l/2 100.0 17.0 2 l/2 

Pulp Density = 10% 

Reagent = k;l=Kerosene:MIBC 

Dosage = 0.48 lb/% 

Conditioning Time = 1 minute 

Stage 1 = 1st min. froth 

Stage 11 = 2nd min. froth 
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CLIENT: 
SAMPLE: 
LAB NO: 

DENISON COAL LTD. 
LOT "E" ADIT 77-2-2 

9078 DATE: July, 1977 

I SIZE ANA&IS 
WT% +2" = 5.2 crushed to -2” 

7 I SIZE FRACTION 

I 
2" x 318" 

3/8" X IOOM 
1 

IOOM X 0 I 

I SINK-FLOAT ANALYSIS: 2" X 3/8" I 
I S. G. 

I I 

CUMULATIVE 
FRACTION WT% ASH% WT% 1 ASH%1 F.S.I. 

I I I 
+1.60 1 62.6 73.9 1100.0 1 50.8 1 1 l/2 

SINK-FLOAT ANALYSIS: 3/8" X 1OOM 

s. .G. CUMULATIVE 
FRACTION WTX ASH% WT% 1 ASH% 1 F.S.I. 

- 1.40 42.1 3.8 42.1 1 3.8 9 

1.40 - 1.50 7.4 16.6 49.5 5.7 9 

1.50 - 1.60 8.7 27.5 58.2 9.0 8 l/2 

+1.60 41.8 61.1 100.0 I 30.8 4 l/2 1 
Birtfey Engineering 
su*rLf;,ry o,em,, w.*t S,,d,“d”s,,isr 
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CLIENT: DENISON COAL LTD. 

SAMPLE: LOT "E" ADl'i 77-2-Z 

LAB. NO.: 9078 DATE: July, 1977 

FROTH FLOTATION TEST: 1OOM x 0 (WT.%= 3.3 ) 

CUMULATIVE 
PRODUCT WT.% RM.% ASH% VM.% FC.% F.S.I. WT.% 1 ASH% 1 F.S.I. 

STAGE 1 75.8 0.7 12.6 18.1 68.6 7 l/2 75.8 12.6 7 l/2 

STAGE 11 1 5.4 1 0.5 38.4 14.5 46.6 1 81.2 14.3 7 

TAILS 18.8 0.6 73.2 12.6 '13.2 N.A. 100.0 25.4 5 

Pulp Density = 10% 

Reagent = 4;1=Kerosene:MIBC 

Dosage = 0.48 lb/% 

Conditioning Time = 1 minute 

Stage 1 = 1st min. froth 

stage 11 = 2nd min. froth 



ADIT 77-2-2 

LAB. NO. 9080 

WASHABILITY RESULTS OF COMPOSITE OF LOTS A TO E 



CLIENT: 

SAMPLE: 

LAB. NO.: 

- 58 - 
DENISON COAL LTD. 

ADIT NO. 77-Z-2, Composite of lots A, B, C, D C E 

9080 DATE: July, 1977 

SIZE E RAW ANALYSES ! 

Birtle y Engineering 
S”bJid,Jw 0, on,, w,*, S,**,,“d”*lrisr 
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KEY 

1.30 1.35 I.40 1.45 1.50 1.60 1.70 1.80 1.90 

FROTH FLOTATION ST. I iTAILS 

100 a ” 0 
0 10 20 30‘ 40 50 6’0 70 80 90 100 

CUM. WT. % 

. 

BIRTLEY ENGINEERING (Canada) LTC 
CALGARY ALBERTA 

I I TITLE SIZE AND DENSITY 
DISTRIBUTION DIAGRAM 

DENISON COAL LTD. 



CLIENT: DENISON COAL LTD. - 61 - 

SAMPLE: ADtT NO, 77-Z-2 

LAB. NO.: go80 DATE: July, 1977 

I CALC. SIZE AND RAW AiiLYSES. a.d.b. 

SIZE 
I 

CUMULA 
FRACTION WT.% ASH% RM;% VM.% FC.0 

1 

F.S.I. WT.% 

3/4"x3/8" 11.7 31.0 0.3 15.7 52.4 2 11.7 31.0 

.3/8"~28M 1 64.3 1 18.6 0.8 116.7 ' 63.9 4 76.0 20.5 

28Mx65M 1 11.1 13.1 1.0 17.3 68.6 6 l/2 87.1 19.5 

65~x0 12.9 14.0 1.0 17.9 67.1 6 100.0 18.8 
I. 

, 

I I I I 
t 8.5%* 1 

I I I 
+ 3/4" I 

"crushed to pass 3/4" and included in above size analysis 

SINK-FLOAT ANALYSES -1 
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m Ll-ERN CUFlL CURYE 
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x SPECIFIC GfWITY-YIELD CURVE 

IO + +/- 0.1 S.G. D~STRIRUTION CLWE 

o BIRTLEY ENGINEERING 

1 l/08/77 

SPEXIFLC WiRVITY 
2.2 2.1 2.u 1.y 1 I a 1.7 1.6 1.5 1.4 1.3 1.2 
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40 50 EO 70 90 90 
RS%l CDMTENT PERCENT 

Xl 0 PRIMfiRY CURVE 

A CLEW COilL CURVE 

30 + DISCHRD CUKVE 

x SPECIFIC CXRVTTY-YIELB CURVE 

IO 0 +/- 0.1 S.G. DISTRIRLKTIL3N CURSE 

to BIRTLEY ENGINEERING 

11/05/77 

0 

SPtiIFIC GRRVITY 
2.2 2.1 2.0 1.9 I.6 1.7 1.6 1.5 I.4 1.3 2.2 



PASS ? In -Ifi 
‘. DASS 7 c; I, ‘i ‘-. .’ “‘; _._-- . . .-. ._.. ._ 

045s + 91-r 
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CLIENT: 

SAMPLE: 

- 66 - 
DENISON COAL LTD. 

ADIT NO. 77-2-2 

LAB. NO.: go80 DATE: July. 1977 

SINK-FLOAT ANALYSIS 

28~ x 65~ (~n=ll.l) 
I I 

1.70-1.80 2.4 44.0 91.9 8.0' 7 1/2 

1:8o-1.90 l-8 51.9 93.7 8.8 7 l/2 

i-1.90 6.3 71.0 100.0 12.7 7 

FROTH FLOTATION TEST 

65~ x 0 (P.D.=IO%) 

WT 9 CU::$T’VEF.S. I. _ 
81:; 7.; 6 l/2 

STAGE 11 6.9 21.3 2 l/2 88.7 8.9 6 
TAILS , 11.3 58.7 ] N.A. 100.0 14.6 5 l/2 

Reagent = 4:l=Kerosene:MIBC 

Dosage = 0.48 lb/T 

Conditioning time = 1 minute 

Stage 1 and 11 = 1st C 2nd froth concentrate @ 1st & 2nd min. 

N.A. = non-agglomerating 
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WASHABILITY RESULTS 

ADIT 77-l-3 

LAB. NO. 9344 
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CLIENT: DENISON COAL LTD. 

SAMPLE : ADIT 77-l-3 .. 

LAB. NO.: 9344 DATE: September, 1977 

I _’ . HEAD RAW ANALYSIS ~-~-~-I 
RM.% .’ 

A.D.L.% TOT.MOiST.% ASH% VM.% FC.% S% F.S.I. REMARKS I 

2.3 0.6 

2.. y 

) 21.3 19.1 59.0 0.39 4.’ air dried basis 

20.8 18.7 57.6.~ 0.38 ;- as rec’d basis 

21.5 19.2 59.3. 0.39 -; dry basis 



I . ”  

PARTICLE DlA.(mm) 
P- 

Project: 
ADIT NO. 77-l-3 BULK SAMPLE 

Client: 
DENISON COAL LTD. 

Title: 
ROSIN RAMMLER SIZE DISTRIBUTION 

Date : 
SEPT., 1977 

Drawn: 



KEY 

FROTH FLOTATION STAGE I 
100 0 

0 IO 20 30 40 50 60 70 80 90 100 

CtiM. WT. % 

BIRTLEY ENGINEERING (Canada) LTD 
CALGARY ALBERTA 

TITLE SIZE AND DENSITY 
DISTRIBUTION DIAGRAM 

ICLIENT DENISON COAL LTD. 

SAMPLE1 ADIT 77-I-31 DATE /SEPT., 197’ 

LAB NQ19344 IDRWN 1 4Q-. 



CLIENT: 

SAMPLE: 

LAB. NO.: 

DENISON COAL LTD. 

ADIT‘ 77-1-3 

9344 DATE: September, 1977 

I I I I 1 I I 
+ 3/4" k I 

* 23.74:crushed to pass 3/4" and included in above size analysis 

.- 

r -- 

I SINK-FLOAT ANALYSES 

I 3/4"x3/8" (lfi-%= 21 .4 3/8"~28M (W%=62.0) 
: 

Wi:~"""K~;F.S. I. 

;;; 5. . i:; 3 . la 9 1;: 

1,~45-1.50 8.8 120.2 1 64.4 

1.60-1.70 3.5 !34.8 1 77.0 14.4 1 1 l/2 11 3.0 34.2 87.0 110.0 6 l/2 

1.70-1.80 1.1 140.1 1 78.1 l&.8 1 l/2 11 1.1 37.4 ( 88.1 110.3 

1.80-1.90 f 0.6 

1.6 

150.4 1 78.7 15.1 1 l/2 (j 0.7 49.0 1 88.8 (10.6 1 5 l/2 

il.90 21.3 84.6 jlOO.0 29.9 1 11.2 82.8 100.0 118.7 5 



- 

DENISION COAL’LTD ADIT 77-l-3 LAS NO 9344 34 X i/S 
THE CLRSSKHL WRSHHBJ.LITY CIJRVES 

30 ,--g FRIElRRY CURVE 

A CLEFIN CORL CURVE 

, 60 + DiSCHRD &JFNE 

x SPECIFIC GRRVITY-YIELD CURVE 

70 0 +/- 0.1 S.G. DISTRISUTION CURVE 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . . . . 
. . 

. . . . . . 

. . 
. 

. . . . . . 
. 
. . 
. 

\ 

, . 

. . 

. . . . . . 

: ‘. 

. . . . . . . 

. . . . . . 

. . . 
. 
. 

. 
. 

. . 
. 

. . . 
. . . . . . 

. . . . . . 

. . . . . . 

. . 

. . 

. . 

\ 

. . . . . . . . . . . . . . . . . . . 
\ 

. . 
. . 
. . . . ‘, : 
. . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . 

\ 

. 
. . . . . . . . . . . . . . . . . . . . . . . . 

. . . . 
. . 

. 

. 

. . 

I 
\ . ..... ...... . .................... . ..... . ..... . ..... ....... ................... .... ..... ................................. 4 . ..... ..... . ..... ........... ............... ... ....... ..... ............. ............. . ..... 

.: 

. 

\ 

. . 

. . . . . . . . . . . . 
. . 
. . . . . 

. . . . . . . . . . . 

. . 
. . 

. 
._ . . . , 

. . 

. . . . 

. . . . . . . 
. 

. . . 

. . 

. . . . . . . . . . 

. . . 
. 

. . 

~ 

. . . . . . . . . . 

. . : 

. . 

. 

. . . . . . . . . . 

. . 

. . . 

. . . 

. . . . . . . . . . . . . . . . 
. . 

. . . 
. . . . . . . . 

. . . 
. . 

. ., 

. . 

. 
. :. . . 

. . . 

\ 

. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . 

. . . . . . 

...... 

...... 

. 
...... 

...... 

...... 

....... 

...... 

...... 

...... 

...... 
. 

.  . .~ . . .~“ .~ . . ‘~ . .  rt’ . . : . . . : . . . : . . .  . . & . \ .  . . . . . . . . . . . . . . . - 
:.: : : r. 
. 

. . 

:\ 

. 

0 . F.. . . . 

. . . . . . 

. . . . . . 

,..... 

. . . . . . 

. . . . . . 

. . . . . 

. . . . . 

. . . . . 

.&. i...i.. : : . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . J . . . . ., 

. \ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GYl . 

.;\,t...l...t...t- . . . . . . . . . 
. . 

. . . . 
. . . . . . . . . . . . & . . . :.: : . . . . 

. . 

20 BIRTLEY ENGINEER ING 

19/09/77 

10 

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

.- 0 20 40 50 60 70 8d 
FISH CDP!TENT PEfXENT 

,SO 

z..: 1 ,. 
FIFTC GFifi?IT’i 

2.0 1.9 .: 1.7 1.6 1.5 



--1),&T- --CIIM FLO,!!TS-- --c'I..A SINGS-- +-0.1 DISTa 
.._ _ . .- -.- .~ - - 

". .rl T > PI I!* W T> STUK WT 
.- r, . ii . '..; 'r > I\SH> n~ki TT 'ASrll'l wT> Ac;li> Ac;li> !llT> 4SY> S.G. WT> 

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

1 2 3 '4 5 r, 7 4. 9 10 11 I? 

1.in .fU 3.3n ..y% .n2 ..-fn 3.70 %s.CJh.'~b.9,70 3n.n7~.~l.3n o.on 

j, . 3 5 17 .Y IJ h.li! 1.3i I .%‘+ ir’o.60 h.nn 2R.b4 79.hO 3h.n8 1.4c h3.70 
.- _..___...~_ _...--- ----.---- --.--- ___-__ -.. .~ __.. - _ _ ._ 

I.‘+0 ;?.i,lO 10.c10 7.11 3 I) '35 4 0 . 7 n R.i?% 26.53 59.7n 44.74 1.sn 32.RO 

I.,+5 1 ,:.ro 15.nc-l.. Ff.n5.--5.73 55..hO. .10,?5 2L.lR./‘4.4LS4.4h -1:.6f) 12,6? 

'j . IO 7.50 34.nn .l.:,;?-11.12..77.00 -J-4.44--le..76 >.3.6n .Rl.sH 1..9n 0.00 

l."dq 1 . 10 48. 1 I? .a4 11.56 7a.10 14.80 I~.32 71..an 83.f,6 %.9? 0.00 
.._. _ _--. 

I, “90 . 6 0 5 11 . ,, 0 .?O .ll.L)b 7d.7n 15.07 IQ.07 ?I'.10 44.40 Z.lrl O.on 

'I.39 ?l.:sO 84.6; l~I.ni ?9s98lOJ.;Oo 29 
: 

RR. .mO.Oo. i..,nO :r.no ;I,zn 0.00 

..__ __ .-.--. ..-- .-.-- ----. __ ___. - --.. - - - .- .--- .-- 
RTRTLFY, chl~:II\'FI~HThlG 

.7 1.9.7 _._. 5.~1.9.d __ 
r9/09/77 

.?.O.ln.q 4.r! 7.3 

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

_ . . _ .__ _____ ___._ _ __ -_-..-. _. ._ -.~. __ __ 

II 

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



DENISION COAL LTD AGIT 77-t-3 LRB NO 2344 3/8 X 2tVl 
THE CLRSS KRL L4XHRB IL1 TY CURVES 

....... ....... 

....... 
~.i...i...i...i...j ................................... . . .. 

. . . 

. 
. . . . . . . . 

. 

80 ,, 

. . 

. . 
. . . 

i 

. . . 
. . . . 
. . 

. . . . . . . . . . . 

. . :I : . k\ 
...... ........... . ................. ................................................. 4 .............. bi . ... . . .............. ... . 

. . . . . . . . . . . . 
. : : : 
. . . . . . . . . . 
. : : : 

. . . 

:::, 

. 
. . . . . . . . . . . . 

. . . . . . 
. . . . . . . . . . 

. . . . . . . 

. . 
. . . . . . . . . . 

. \ . . . . . . . I I. . ....... 

....... 

.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘ . . . . . . . . 

:\ : : : : : : : : 1.1. : : 

. . . 
. . 

. . . 

. . 

. . 

............ . ................................................ . ‘2 ...... ....... : : : : ........ ... .... . . .... .................................... ............ .......... ..... ....... . .............. \ . ... . r’ ....... . ... . ... . ... . ... .... ........ ., . ......... . . ... .... ....... ..... ................ ........... . ........ ... ........ 
. . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . 

10 -20 30 40 
-.- .- 

50 80 70 80 90 
FISH WNTENT PERCENT 

SPECIFIC CGW/ITY 
2.2 2.1 2.U 1.9 1.6 1.7 1.6 1.6 .4 1.3 lt:! 

100 

so 0 PRIMRRY CURVE 

a CLERN CDRL CURVE 

so + OIXXRO CUFXE 

x SPECIFIC GRWITY-YIELD CURVE 

70 6 +/- 0.1 S.G. D,ISTRl8lJTI0N CLIRVE 

xi BIRTLEY ENGINEERING 

19/09i77 

50 



1.:3!? ?Z.tiO :i.no ,_._ 7.7.-.-..r7’1..2S.~.~‘O.. 3e.00. 17..95- 73t.71) 24.1.9 1.30 0.00 

;..js ?r;.Sii) 6.60 1.63 2.46 ?i1..30 k.79 I+,27 <,s.~n 33,&O ?.40 S2.52 
---i. ._. __-. . ..-. ----~_-.---. ..__.___ 2 --.--...--2 ~__ __________ _ 

1.4c 13.4ii 10.7n 1.73 3.78 fLj.7n 5.94. 14.94 -iri.-Jn 41.16 1.50 2Q.30 

1.45. 0.60 .15.4@ ._.. I-._E.I_.~c;.~.29.g~~~.~~~. 7.50‘17 _ ,-_.__. 43 3fi co 50.,69~_1.hll ,- :. ,._ 8.70 

;.-ln. n.IIn 13.90 .Ol 6.70 7<+.3rl 7.92 IF.52 ?I.70 57.72 1.7rl 4.1n.'.. 

,__- ._..._ - -_._ -.._- - ._-- ---..-..--.-_-~- L----.--.--.---.--- ---.--_. . -- 

1, .on c.70 2S.Rci 1'.67 7.67 8+.00. 9.13 11.0s !h.tiQ 69.09 l;.qfl l.RO 

1.70. 3.00 34.30...--I-.d-. H.r-~0...~.~.90._'l~0.c?n...~...03...~~.I;o .7X.,14 ..l..-9n o..or) 

1 *fin 1 .l:, 'X7.40 D 'I 1: 3.11 w.10 10.34 9’.62 ll,rlll SlJ.Rl 2.00 0.00 
- . .-.... -. ..__I ..--- ___.__._- ----L-__-.--___-.__~ ----- ..__ -- ____.__ _ _... --_- ____._ 

l.Yll Y 70'43;no .'14 9.45 HH.UO 10.64 0.27 l]:.?o.R2.~n ?.lr! 0.00 

C'.YQ 1 I.%() 82.80 . ..9.?.Z~1.~..121n~.i40..1H.~~-.~~...oo-.....no o...oo. 7.76 -0.00 

- -. _.... .-_-._--._.---___- .--_ --_---- _... _-..- .-. - . -. 
RTHTLFY shll;~~~I~kh?IMr; 

1 q/or/77 
..fi .14.11__.._ .4.r?..I4.F. ---?..O..J;~.!A. I. 4.0 9-G 

1.3 9.7 h-7. 9.7 3.0 0.7 6.0 lG.9 
I.?' -7.7 6.2 7.3 6.0 7.7 r4.n -:a*3 

..-.-. 1 .L~~5,.~~---..l.a.~~--I;..3---~,.o.-r^. 7- -1. n . O-&Qb 2 _-- - .-- 
1 .b 4 .7 :I l"5 6 .:3 h. ci 4 . 3 1'2.0 14.1, 
1.2 3.? 13.R 3.2. R.O 7.3 0.0 0.0 
2.~ -2.k. ~ 15.4....7.6. Jn.0 . ..2.h .I1 .o n.n 
7.1 2.4 lb.2 7.4 17.0 3.4 0.0 C-0 

7.1 %,7 I~.63 7.7 !A.0 3.> n-0 0.0 
._ -&.-I _...... ,&--..-.n..&--..~ _..-.. 1:.7&f& ..__ -...a. : .-0 *o.- ,, - fj ._._.___._ 

. . . . . ~-_ _. 

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

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



52 
CLIENT: DENISON COAL LTD. 

SAMPLE: ADIT NO. 77-1-j 
LAB. NO.: 9x44 DATE: September, 1977 

: 

SINK-FLOAT ANALYSIS 

28~ x 65~ (wT%~&~) 

j 1.35-1.40 / 12.0 

1 

1 9.7 

..I 

75.2 

] 

4.0 8 1/z 

1.40-1.45 f 6.6 1 13.4 ] 81.8 1 4.8 8 1/z 

1.45-1.50 1 3.6 1 18.0 1 85.4 1 5.j.. 8 1/z 

1.50-1.60 1 4.1 1 25.4 1 89.5 ] 6.2 8 

,1.60-1.70 1 1.9. 1 34.9 1-w 91.4 6.8 8 

1 

( 

1.70-l-80 1.3 j 43.1 ( 92.7 I 1 7.3 ] 8 

1:8o-1.90 1 0.7 .I 49.4 1 93.4 1 7.7 1 8 ~- 

+1.90 0.6 ( 78.6 1 100.0 ( 12.3 18 

I 

FROTH FLOTATION TEST I 

65~ x 0 (P.D.=lO%) 1 

i/ 
I 

I f 1 ] 
I 

TAILS 9.5 66.2 100.0 14.7 [ 7 l/2 

Reagent = 4:l=Kerosene:MIBC 

Dosage = 0.48 lb/T 

Conditioning time = 1 minute 

Stage 1 and 11 = 1st C 2nd froth concentrate @ 1st & 2nd min. 

. . 
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WASHABILITY RESULTS 

AD IT 77-2-k 

LAB. NO. 9293 



CLIENT: DENlSON COAL LTD, 

SAMPLE: ADIT 77-2-4 

LAB. NO.: 9293 DATE: Awst, 1977 

_’ HEAD RAW ANALYSIS 

RM.% 

A.D.L.% T0T.MOIST.Z ASH% VM.% 1 FC.% 1 S% 1 F.& 1 REMARKS I 

2.2 1.7 a.5 22.1 67-i +.35 I 7 lj2 1 air dried basis 

3.9 a.3 21.6 66.2.:./ 0.34 1 -: as rec’d basis 

; 8.6 22.5 68.9 / 0.36 -- dry basis 

Birtky Engineering 
.s”bridhfy 0, GrM, w,si .slm/ ,“d”*,,i~s 
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CLIENT: DENISON COAL LTD. 
4 

SAMPLE: ADIT 77-Z-4 \ 
LAB. NO.: 9293 DATE: August, 1977 

fi 20.3krushed to pass 3/W‘ and included in above size analysis 
'* 

SINK-FLOAT ANALYSES -1 

. . 
Bide y Engineering 
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DENISION COAL LTD FiDIT 77-Z-4 LFIB NO 9293 3/B X 28M 
THE CLRSSLCRL WSHHBILITY CURVES 
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ASH CONTENT PERCENT 

SPECIFLC DRRVI-I-I’ 
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3 
CLIENT: DENISON COAL LTD. 

SAMPLE: ADIT 77-2-i 

LAB. NO.: 9293 DATE: August, 1977 

SINK-FLOAT ANALYSIS 

28~ x 65M (wT%?.Il.l) 
I 

FROTH FLOTATION TEST 

Reagent = 4:l=Kerosene:MIBC / 
Dosage = 0.48 lb/T 

Conditioning time = 1 minute 

Stage 1 and 11 = 1st C 2nd froth concentrate @ 1st & 2nd min. 



DENISION COfiL LTD FIDIT 77-2-4 LA6 NO 9293 26M X 65M 
THE CLRSSKRL C!RSHRBILITY CURVES 
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WASHABILITY RESULTS 

ADlT 77-4-5 

LAB. No. 9315 
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CLIENT: 

SAMPLE: 

LAB. NO.: 

DEN I SON COAL LTD. 
ADIT 77-4-5 

9315 DATE : Awust, 1977 

_’ 
HEAD RAW ANALYSIS ~7 

RM.% 
A.D.L.% TOT.MOIST.% ASH% VM.% FC.% S% F.S.I. REMARKS 

’ 2.6 0.9 23.4 21.6 54.1 0.43 6 1 air dried basis 

3.5 22.8 1 21.0 !i2.7'." 0.42 Y- as rec’d basis 

23.6 21.8 54.6 0.43 -- dry basis 

SIZE E RAW ANALYSES 
1 

I ! L I 
SIZE 

I PROXIMATE 
FRACTION I WT.% RM.% ( ASH% ) VM.% 1 FC.% S% & l/2 1-1 7.2 =db j 3/4"x1/2" 

7.2 
I- 1 0.9 1 39.7 1 

18.1 
141.3 m-O.25 tF.S.1. 

1 

7.2 1 ( 40.1 1 18.3 141.6 IO.25 I 7.2 1 40.1 

Bktley Engineering 
Subsidiary 0, aear werr .‘as*, ,“dur,,isr 



PARTICLE DlA.(mm) 10 100 
P 

%IRT‘LEY 
Project: 

SAXON -ADIT 77-4-5 

DENISON COAL LTD. Date : 
AUG. 77 

ROSIN RAMMLER SIZE DISTRIBUTION Drawn: 



SUMPLEI ADlT 77-4-51 DATE 1 AUG., 1977 
. *^ ..^ --.- 

ILAB NUl 9315 
,-- ~~.. 4 
lDRWN( ,fJ- 

KEY 

I FROTH FLOTATION STAGE I 
i i 
III: TAILS I 

I001 i I 

4b 
IO 

0 IO 20 30 50 60 70 80 90 100 
”  

CUM. WT. % 

BIRTLEY ENGINEERING (Canada) LTD 
CALGARY ALBERTA 

TITLE SIZE AND DENSITY 
DISTRIE3UTION DIAGRAM 

ICLiENT DENISON COAL LTD. 
I 

-_. .-. - Y  

25 



CLIENT: DENISON COAL LTD, 

SAMPLE: ADIT 77-4-s 

LAB. NO.: 9315 DATE: August, 1977 

26 

crushed to pass 3/4" and included in above size analysis 

I SINK-FLOAT ANALYSES -1 
I 

3/8'k28M !wT%=67.8 ) 

CUMULATIVE 
S.G: 

I 
W'r.-% ASH% 'J-i>% ,ASl+% ( F.S.I. { UT.%, 

-1.30 18.5 1 4.0 18.54.0(7 8 l/2 
1.30-1.35 11.6 I 7.0 12.1 5.3 6 l/2 1 

43.33 

17.0 6.3 60.3 4.1 8 

1.35-1.40 5.8 Ill.3 .4.7 11.8 65.0 4.7 7 l/2 

1.40-1.45 5.6 117.6 

37.9' 6.3 6 l/2 1) 

1 43~5 7.7 .6 l/2 11 4.4 16.5 69.4 5.4 

1 

7 l/2 1 

1.45-1.50 3.9 21.6 4'7.4 8.9 l/2 1 .5 3.0 22.3 72.4 6,.1 7 1/2 
1.50-1.60 7.2 128.2 1 54.6 11.4 1 5 l/2 4.6 28.6 77.0 7.5 7 l/2 

1.60-1.70 6.0 134.1 1 60.6 13.7 4 l/2 1 4.0 36.5 81.0 8.9 7 l/2 

1.70-1.80 5.1 43.3 65.7 'i6.0 4 I 2.9 44.0 83.9 10.1 7 l/2 

1.80-1.90 2.3 153.7 68.6 17.6 3 l/2 1 2.4 

131.4 

51.1 86.31 11.3 7 

, +I.90 181.0 1bo.o 3j.5 1 I/2 11 13.7 78.4 100.0~ 20.5 6 l/2 
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DENISION C(3fiL LTD'ADIT i',-4-5.LRB ti0 9315 3/4 X 318. 
THE CLHSS KAL WHSHRBILI TY CURVES 
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DENISION CORL LTD ADIT 77-4-5 LA6 NC) 9315 3/S X 2SM ’ : 
THE CLRSSi-CRL WRSHRBILITY CURVES 
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CLIEGT: DENISON COAL LTD. 

SAMPLE: ADIT 77-4-5 

LAB. NO.: 9315 DATE: August, 1977 

SINK-FLOAT ANALYSIS 

28M x 65~ (WT%?.8.3) 
I I 

/ S.G. 1 WT.% ! ASH% 1 WT.% ;uM::$'v~ F.S.I. / 

Reagent = 4:l=Kerosene:MIBC 

Dosage = 0.48 lb/T 

Conditioning time = 1 minute 

Stage 1 and 11 = 1st & 2nd froth concentrate @ 1st G 2nd min. 
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DENISION COAL LTb ROIT 77-4-5. LA6 NO 9315 ‘26M X 65M 
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I. INTRODUCTION 

La socidtk USINOR nous a demand6 d'etudier en four 46C kg la va- 
leur d'usage en cokefaction du charbon 'Canadien", susceptible d'$tre.ap- 
provisionne par la cokerie de Dunkerque. 

Le programme des essais a et6 Qtabli apres concertation entre les 
responsables delaozkarie et la Station de Marienau. 11 s'agissait essentielle- 
ment d'examiner les possibilites d'incorporation du Canadien dens le melan- 
ge courant de la cokerie, en substitution au charbon "Polonais"., 

L'ktude comprend cinq points ou essais, totalisant dix cuissons en 
four B paroi mobile. 

II. PROGRAMME ET DERCULEMFNT DES SSSAIS 

11.1. Formules enfourndes. '. 

La quantite de charbon Canadien disponible ayent et.8 limit&e, il a 
fallu se contenter d'une substitution partielle au Polonais. A titre de refe- 
rence, nous avons enfourne le melange courant de lacokerie, en pratiqusnt 
trois-taux differents de charbon Polonais. Les fonrmles testees ont Qti les 
suivantes : 

i Fiepitre : ! 
t 1; 2 ; 3 ; -4 f 5'f 

i C2nadien ! t ! t 
I I I I 25 ; 35 ; 

! Polonais ! 30 ! 50 ! 70 ! 25 i 15 ! 

; U.S. (w. va.) ; 45 ; 30 ; 20 ; 30 ; 30 ; 

! Australien (QLD) ! 25 ! 20 ! 10 ! 20. f 20 f 
! I ! ! 1 

La proportion'globale de charbon Polonais + Canadien est la mcme, 
soit 50 %, pour les mbinges 2, 4 et 5, mais les proportions respectives des 
deux charbons varient d'une formule a l'autre. 

I1 etait initialement p&vu d'adopterles taut de Polonais de 50, 
60 et 70 5, mais nous avons prefer8 Qlargir l'intervalle de variation pour 
conferer aux resultats une meilleure sensibilite. De plus, nous n'avons pas 
jug6 mkessaire de faire 1 'essai avec 10 56 de Csnadien car les resultats ob- 
tenus aux taux d'incorporation plus Bleves ktaient deja meilleurs .que ceux 
relatifs aux melenges de r&Qrence. 

11.2. Prkcaration des mGla.nqzs et conditions des essais en four. 

ies charbons ont et6 broyes en melange a un degrk de finesse carec- 
t&i& par un passant de 75-80 $ au tamis de 2 mm (module APEOR no 34). 
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L'humiditd des charges a ete ajustee a 7 $J et nous avons incorpore 0,2 5 de 
gasoil B la pgte a coke. Pour l'essai no 3, le degre de finesse mesure Btait 
plus kleve que celui des autres charges mais nous ne pensons pas que la qua- 
lit4 du coketipu s'en trouver affect&e de maniere sensible, slnon par un 
effet benefique sur l'indice M a. 

Las essais en four 4CO kg ont Qt.4 realis& comme a l'habitude a 
raison de deux enfournements par point. Le niveau thermique des .piedroits 
a QtB rdgld B 1 l2O"C, en cellule de 450 m de largeur. 

La densite de chargement s'est Qtablie vers 800 kg/m3, compte tenu 
de l'addition d'huile. Dans ces conditions, les durees de cuisson B 900°C et 
B 1 OCO*C ont Qtk respectivement de l'ordre de 15 h et de 16 h. 

L-as defournements ont eu lieu lorsque la temperature mesuree B 
coeurdu saumon atteignait 1050°C. 

11.3. Essais sur les cokes. 

De coke a 8td crib16 m&ani.quement sur notre station de criblage. 
puis s&he avant de faire l'objet des essais de r&stance IifSlD et IMI~M. 

11.4. Presentation des r&ultats. 

Las principaux resultats de l'etude sont recapitules dans le ta- 
,bleau 1. 

I.e tableau 2 fait &at des caracteristiques de laboratoire des 
stocks de charbon. 

Des conditions de cuisson sont port&es dans le tableau 3, tandis 
que les r&ultats detail& des essais en four 4DO kg sont ressembles dans 
le tableau 4. 

Les figures 1 et 2 presentent les reflectogramnes des charbons. 

Les figures 3 et a illustrent les variations des indices IRSU) et 
des indices MTCUM en fonction respectivement du pourcentage de Polonais dans 
le melange de reference, et du pourcentage de Canadien dans les formules 
d'essais a 50 $ de Polonais + Canadien. 

III. SXAXSN DES RESULTATS ET COIRMZNTAIXS 

111.1. Caracteristioues de laboratoire des charbons. 

Las lots des charbons .&ustralien U.S.et Polonais utilisk 
pour ces essais, presentent les caract&istiq&s habituellement mesurees 
sur les approvisionnements correspordants de la cokerie de Dunkerque. 

L'hustralienet 1 t U.S. sont deux charbons gras a coke dont 
les proprietes plastiques se comol?+tent judicieusement. L.e constituant 
australien est de rang plus &e&, mais il est moins gonflant que 1 : U. 
S: et sa fluidite est t&s faible. I1 est vrai que lWu.stralien est riche 
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en inertinite. L' u.s, ;est en revanche t&s fluide et t&s gonflant; le 
reflectogramme laisse s.pp&&tre une certain? qusntitd de charbon de haut 
rang qui confere saris doute & 1'U.S. sa temperature de resolidification 
asses &e&e. Ifs caracteristiques du Polonais sont plus typiques des gras B 
coke B avec un indice de matikres volatiles de 3Q,2 5 sur pur, un pouvoir 
reflecteur de la vitrinite de 1,05 $ et des proprietes plastiques interme- 
diaires entre celles del~Austil+enet celles de 1'U.S.. 

Le' charbon %r&ien n'est pas homogkne ; son reflectogremme rev&s 
la presence de deux populations dont les PRV respectifs sont en moyenne de 
1,07 % et de 1,30 $ environ. Nous avons mesure sur l'echantillon global un 
indice MV de 26,5 5 sur pur et un PRV moyen de 1,14 $. Les propri&t.& plas- 
tiques du charbon sont asses reduites, avec une dilatation Arnu de + 6 % et 
une fluiditk maximum de 74"d'arc/mn . I-e Canadien renferme d'ailleurs autant 
d'inertinite que lfAnstralien et les deux charbons ne contiennent prati- 
quement pas d'exinite. 

111.2. Resistance m&unique du coke. 

a) Melanges de reference (saw '&x&en). ----------- 

L'augmentation du pourcentzge de charbon Polonzis provoque un zc- 
croissement de la fissuration du M ti, plus acquse par l'indice I 40 que pzr 
l'indice M 40 (figure 3). 

Les indices de r&Sstsnce 21 l'sbrasion I 10 et M 10 sent mains bons 
pour le taux d'incorporation midian de Polonzis (50 %). Etsnt don& que les 
&arts restent dans les limites de la dispersion des resultats, nous avons 
ahis que la cohesion du cok e diminuait t&s progressivement en fonctioh du 
pourcentage d'addition de Polonais (figure 3). Nous en avons deduit les ca- 
racteristiques m&e.niques "theoriques" du coke correspondant & un taux d'ad- 
dition de 50 % de Polonais : _------- 

MM : 77,5 
Ml0 : 

(1)' 1 I#) : 2'; 
1'10 : 23:9 

L'indice I 20 donne lieu au-y mgmes observations faites sur l'irdice 
I 10. 

b) Incorooration du Canadien. _------------ 

Nous pouvons examiner i'influence de l'tidition de-Cznadien compe- 
rativement aux resultats "theoriques" 
contenant 50 $ de Polonais . 

obtenus sur le m&nge de reference 

La substitution partielle du charbon Cenadien zu Polon&s s'accompa- 
gne d'une amelioration des indices de resistance mecanique du coke (figure 4). 
La cohesion s'ameliore progressivement lorsque le taut d'addition de Canzdien 
augmente. 

. 
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'Des indices de resistance a la fragmentation marquent un maximum 
que l'on peut imputer 2 un effet de dispersion. En tout Btat de cause, l'ex- 
trapolation des courbes permet, a condition de consentir une certaine imprk- 
cisionx, de determiner les valeurs des indices de resistknce m&&nique cor- 
respondant B une incorporation de 50 $ de Canadien (ssns Polonais) : --_----- 

M40 : 794 
Ml0 : 

(2) I IKj : q97'; 
I10 : 2018 

La comparaison des deux groupes de r&sultats (1) et (2) permet de 
comparer les valeurs d'usages respectives.du Cenadien et du Polonais, et de 
conclure que les proprietes cokefiantes du premier constituant sent meilleu- 
res que celles du second charbon. 

11 est neanmoins reconmmnd6 d'introduire le Canadien dens une 
p&e'& coke renfe-t par ailleurs un ou plusieurs composants bien fluides. 

111.3. Autres resultats. 

Les resultats relatifs a la productivite, B la poussee et au re- 
trait lateral n'appellent pas d'observations particulieres. Les &arts ob- 
serves d'un essai 2 l'autre restent dens les limites de la dispersion (ta- 
bleau 1). 

Ia pression maximum Bquivalente d&passe tout juste le seuil de denger 
de 200 rnbar dans l'essai no 2. Ia densite de chargement realisee &ant rela- 
tivement Qlevee (800 kg&j), le melange ne presenterait aucun risque en coke- 
rie. 

IV. coNcLIJsIoNs 

Cette courte serie d'essais a fourni l'occasion d'apprecier la va- 
leur d'usage en cokkfaction d'un charbon cenadien, comparativement au cha=bon 
polonais courment utilise dans le melange courant de la cokerie de DJnirerque. 

Dans les conditions adoptees, la valeur d'usage du Cenadien s'est 
a&&e superieure a celle du Polonais , malgre les'propri&Le plastiques re- 
duites du premier charbon. 

11 y aura toujours lieu, malgre tout, d'incorporer le constituant 
canadien dans une p%e a coke presentant une fluidite moyenne suffisante. 

% appelons qu'il ne nous a pas Qte possible de faire un essai B 50 $ de 
Canadien parce que la quantite de charbon disponible etait insuffisante. 

. 



'Incorooration de Csnadien B 12 &te B coke 

R&aaitulation des prixioaux rdsultats 

! 
! 

1;2 ;3 ;4; 5; 

! 1 I ! I t 1 ! 25 ; 35 i 
I 30 ! 50 ! 70 ! 25 ! 15 ! 
! t 45 ; 30 ; 20 ; 30 ; 30 ; 

.! 25 ! 20 ! 10 ! 20 ! 20 ! 
t ! I r ! t 
! 
! 7,2 ; 69 ; 7,2 ; 7,1 ; 790 ; 
i 78,7 ! 76,1 ! 82,8 ! 74,6 ! 77,6 

,! 36,2 ! 36,1 ! 41,4 ! 33,O ! 3735 
I 

I Densite de chargement Gzh3) 
! k&e de cuisson B 900°C (h) 
I 

i Productivite (k&-h) 

, 
1 770 ; 800 ; 800 ; 800 i 820 

! 15,1 ! 14,5 ! 15,3 ! 14,8 I 15,4 
t 1 t ! 1 

f 23,2 f 25,0 ; 24,O f 24,4 ; 24,2 
! 

! Pression maxi. dquiv. (mbar) I 78 ! 208 ! 108 ! 116 ! 122 ! 

i Retrait lateral hd 
! 
! 5,5 ; 7,9 ; 6,6 ; 4,7 f 8,g f 

; Coke z-80 mu (%) ; 44,2 ; 46,3 ; 49,7 ; 46,1 ; 44,8 i 
I >6omm 
I 
t >4omln. 

(%I ! 56,1 i 63,g ! 63,5 i 62,3 '! 59,o ! 

(%I f 93,7 '; 92,L: f 92,5 ; ?2,5 f g2,g i 
! 
I M 40 ; 7999 ; 77,l ; 7790 ,; 79,9 ; 79,4 ; 

I M 10 t 7,6 ! 8,2 ! 7,8 ! 7,7 ! 7,3 ! 
I 

140 1 523 L;Q,l 46,7 4,8 48,g 1 ; ; ; ; ; 

9 120 ! 74,l ! 72,2 ! 73,7 ! i'4,g ! 75,5 ! 
! 
t I 10 ; 23,8 ; 25,l ; 23,6 ; 22,8 ; 22,0 ; 
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TABLEAU2 

Caracteristiques de laboratoire des charbons 

r 
I Origine des charbons f AUSTIL~LIEN~ u. s: (w 3.5) ~0rnNAIs f cmmm .‘f 

! RBfkrence du stock ! ! 
f Calibre 

1 x6 !m9; 
Fines ! Fines ! 

PO21 f 

! 
Fines 

CNDl ; 
! Fines ! 

: Taux de cendres (%) 
! 
, lo,3 ; 7,4 ; 8,o ; 8,1 f 

i Indice Mv 
I 
sur set t 20,9 ! 25,8 ! 27,8 ! 24,4 ! 
sur pur I 23,3 .! 27,9 ! 30,2 ! 2695 z 

i Indice de gonflement ! 
io':' ; 

t 
, 8 

; Indice d'agglutination CFB 
; 8 ; 

I J ! 895,o f 8l,7 ! 7825 ! 

; Dilatometre Chevenard (2OC/mn), ! ! I ! ! 
contraction 

I 1 
28 ! ! 

f I 20 f 

! I gonflement 13 ! 
:t i 236 i 2 ; 46 ! 

' Dilatomktre Arnu (3"C/mn) ! t t ! 
! 
! i 

contraction I 27 ! 31 i 27 ! 24 ! 
dilatation '(2; 10 1 +23 1' +165 ! +66 ! s6 ! 

t , I ! I ! 
i Plastomhtre Gieseler - ADAMEL ! ! ! ! 1 

- 1 
I 
fluiditd mvcimum 

1 

temp. correspondante 
("d'arc/mn) i 

("Cl ! 4% f 466 ! 4.59 ! 
8640 ; 2730 f 74 f 

1 471 ! 
1 ! ! t ! I 
! Temp. de resolidification ("C) ! 511 ! 507 ! 501 ! 507 ! 
t I , I 1 I 

fp ouvoir reflecteur moyen de la 
! 1 ! I 1 

, ,vitrinite ( f\ = 546 nm) 

1 '&art-type 
(74 ‘i. 1,34. ! 

! 1,22 ; 1,05 ; 
m ! 

1,14 ; 
0,08 ! 0,13 ! 0,lC ! 0,16 ! 

t I t 1 , t 

ic opposition ma&z&e, sur pur, ! ! I ! ! 
! 1 ! I ! 

I vitrinite (%) , 63,4 ! 78,7 ! 67,9 ! 64,3 ! 
I 

exinite 63 
t ! 

! t ! 1,6 ; 6,8 ; 0,5 ; 
I inertinite (%I ! 36,6 ! 19,7 ! 25,3 ! 
I 

35,2 i 
1 r t ! , 

. 



Tableau : 3 

2o %,Australie~ 
* N% U.S.(W.Va: 

50 % Polorlals 
(0,2 % gasoll) 

10 % Australier 
~ 20 % U.S.(W.Va: 

70 % Polonals 
(0.2 % gasoil) 

20% Australier 
m %.U.S.(~.Va: 

4 25 % Polonais 
25 % Camd~en 
(0,2 % gasoll) 

- 
20 % Australier 
30 % U.S.(W.Va: 

5 15 % PolonaIs 
35 % Canadlen 
(03 % KnSOil) 

Techniqc 
d’enfoul 
nernent 

idem 

idem 

I CARACTERISTIQUES DES MELANGES I CONDITIONS DE CARBONISATION 

MQY. 7.2 7.9 211~7 a u2 21 13.2 36,2 57.6 78,7 88.5 96,5 0.77 1 lla 455,5 15.1 17,a I 0% 

- Pc229 7.1 8,2 25,8 7 l/2 23 9.5 34.3 55.0 '75,O 85.4 94,O 6.79 1'125 
6.8 25,7 7 l/2 23 15.2 3&O 58,4 7'1.2 86,3 0.81 

455,5 14,3 16.4 1051 
PC230 7,9 94,-l 1 125 455,5 14,8 17,4 109 

Moy. 6.9 8.0 25,7 7 l/2 23 12,3 36.1 56.7 76.1 05,8 g4,j 0.80 x 125 455,5 14.5 16,g 1051 
.---__ 

?c233 7.2 7.6 
h234 7,4 

26.3 tl 24 16,4 B,g 61,4 SO.7 
25.9 ?2 17.7 '12,g 65,o &,o 

OS,6 97.0 0.80 1 125 455,5 15.4 18.1 105 
7.2 92,2 97.0 01 1 123 455,5 15,2 18,O 1051 

-- 
by. 7.2 7.5 26~ a 23 17.0 41.4 ~$6 82.8 90,4 97,4 .0,80 1 124 455,5 15,3 -l&O 1051 

'~227 7.3 i3,2 I 121 
'~228 7.0 8,O 

24.3 4 21 lZ,3 33,6 543 76.5 0.00 
24,3 21 32,4 

07,3 97.2 455,5 14.6 16,7 105~ 
13,3 51.5 72.7 85,4 96.9 0,80 1 122 455,5 15,l 17.7 1 051 

---- --~- 
Moy. 7,l 8,l 24,3 8 21 12.0 33.0 53.2 '74.6 '36,3 97,O 0,80 1 121 455.5 &4,8 17.2 1 051 

---- 

'~225 7,0 8.1 24,0 : 21 i4.B 37,3 50,o '77.5 86,7 g4,O 0,02 1 124 
'0226 

455.5 15,2 18,l 109 
7.0 8.5 24,3 21 14.9 37,8 58.6 77.0 06.9 94.7 0.82 1 120 455,5 15.6 18.5 1051 

--- 
MQY. 7.0 8.3 24,1 8 21 14,8 37.5 50.3 77,6 06,8 94.7 0,82 1022 455,5 15,4 18.3 1 051 

--. 



v/50 Tableau : 4 Uiultuts des essnis en four 400 kg. 
. 



U.S(N.Va) (US.9) 

I I I PC:"NAIS PO 21: 

. 
1.6 I PiiV 

F& Le 1: Rkflectogramiues des oharbdns de rdference 
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- 

Australien 
-(A.6) 

PGV = 1,345 . 
t= 0,oe 
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Marienau, le 17 MIT l!j:% 

6 r Wj3h7/GPr/el - GD 323 L CA 15% 

1977-lzi S,+FOr\l ADIT. " 

XSSAIS DE COXEE'ACTION EN FOUR &!G XG 

POUR LA ScClETE USINOR (Dunkeroue) 

(Compldment au PV V/50 - CA 152e de juillet 1977) 
. 

I. IKTRODUCTIOX. 

A la demande de la'societe USINOX, nous avons complete l'etude 
du charbon Canadien effectuee au mois de juin dernier en enfournan tdans 
des conditions identiques, les deux formules de melenge ci-dessous, 

40 $ Polonais 40 ;t Polonass 
30 $ U.S.. (w.va.) 
30 $ Australien (QLD) 

30 $ U.S. (TLVa.) 
30 5 Cenadien 

en vue de comparer le charbon australien (Q.L.D.) et le charbon Cane&en. 

II. COXGITIONS DES X%AIS. 

11.1. Qualite des charbons. 

La cokerie de Dunkerque nous a fait.parvenir un nouveau iot de 
chacun des quatre constituents. Nous avons utilise effectivement le second 
lot de charbon Canadien puisque le premier stock etait Zpuise. Toutefois, 
nous avons employ8 les stocks-de Polonais,U.S(W.Va) et Australien qui avaient 
servi au% essais du mois de juin. Cette mesure a et4 prise pour gagner du 
temps et 6viter de differer les essais'de plusieurs semaines. Nous avons 
ndanmoins analysi les nouveaux stocks d\Australien et de.U.S(W.Va) au 
laboratoire. 

I-es caracteristiques de laboratoire de s charbons sent portees dans 
le tableau 1. 

. 
Les deux stocks d%.S.(w.Va) sent pratiquement identiques, tan&& 

que le second lot d'Austral.ien prksente des propriet& plastiques un peu 
meilleures que celles du premier lot, peut-&re en raison d'une teneur en 
vitrinite plus elevee. 

Le nouveau stock de Canadien offre des caracteristiques nettement 
diffdrentes de celles du stock utllise en juin. ia teneur en matieres volatile: 
est plus feiblc (26,5 __z 21,7 sur pur), le pouvoir reflecteur est plus 
dlevd (1,14 +. 1,32 $), et les propridtds plasti$es.ont un peu dinti:&. 
Ces diffdrences s'interpreter? u saris aucun doute d’apS5 les r6flectogrammas 

. 
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present& sur la figure 1. Ls premier lot de Canadien (CND 1) n'etait pas 
homogene et renfermait deux populations, alors que le second lot (CND 2) 
est homogene et correspond semble-t'il a la population de plus haut rang 
contenue dans le premier stock. 

11 faut Bvidemment s'attendre que les propridtes cok6fisntes du 
second stock de Csnadien soient differentes de celles du premier-stock. 

II. 2. Cuissons en four 400 kc. 

Nous avons effect& les cuissons en four 4000 kg dens les mi$mes 
conditions que celles qui avaient 665 adoptees en juin dernier. 

IKX r&ultats'd&aill& des essais en four 400 kg sont port& 
,dsns lk tableau 2. 

On peut rioter un &art important sur la densitd de chargement 
antre les deux formules, pour lequel nous n'avons pas trouve d'explication. 
Cela pourrait avantager XAustralien: 

III. RESiJLTATS ET CCUXJSION. 

I-es r&ultats relatifs B ia pous&e, au retrait lat6ral. et h la 
productivite n'appellent pas d'observation particuliere. 

Le tableau suivant r&ume les resultats des.con+&les m&aniques 
des cokes : 

9 t ! ! ! ! I I I I 
, Charbon ! 8omm! 40 m! M40 ! M lo ! I10 ! 120 ! 140 ! 
f 6tudie I $ !.$! ! ! I .! .! 
1 I r 
'I,,,,,,-------------------.------- ! ! I t t 1 
! 

----,-.---,------ t------t ------r------ ! 
! Australien (QLD) i 50,8 ; 91,2 i 78,7 ; 8,5 i 24J i 72,4 ! 48,4 ! 
t ! ! ‘--------------------------!------! --l-!-l-L-! 

.I.. ! .I. .! 
! 

----,---- ,:A,,‘----,- 
! ! 

! Csnadien ! 42,4 !, g1,6 ! 78,o 1 8,0 i 24,2 i 73,2 ! 47,2 ! 
, ! ! t I !. .! .I..! 

Les chiffres prkcedents conduisent a conclure que le Csnadien 
est un peu mains favorable que 1'Australien. en ce qui concerne la rdslsr 
tance ?L la fragmentation, et qu'il est. en revanche un peu plus favorable 
?i la resistance ?a l'abrasion, malgre une densite de chargement relativement 
faible. 

Les differences observees entre les deux formules sur les indices 
de r&stance mdcanique, et jug&es sur un seul point de comparaison, ne 
sont sars doute pas significatives. 



CARACTEFiISTIQlJi% DE IABORATOIFZ DES CHARDONS 

! ‘! iI 
I Grigine des charbons ! Austtalien* !U.S.(W.Va) * i Polonais i Canadien : 
! ! ! t ! ! ~----------------"---'--"--‘^--'T'--'-T"""""""~""""""""""""~"""""""""""""~"""""""""""""~ 

! 
I RQfdrence du stock I A. 61 A. 7 !U.S.g !U.S.lC! PO 21 ! cti2 ! 
I Calibre- !fines! fines , 

, 1 1 ~"""""""""""""""""""-------------'-----I , 

! 
""""""" ‘*’ 

! Taux de cendres ($) I 10,3! 9,0 

fines!fines! fines ! fines. ! 
! ! ! t -^"""",""""",""""""""""""",""""""""""""" t 

1 IndiEe & sur set ! 20,9! 21,5 ! 25 
sur pur ! 23,3! 23,6 ! 27. 

! Indice de gonflement 
! Indice d'agglutination CF.8 

!8.1./2! .g ! .g ! .9- ! 8.. ! .7-1 ! 
! 80,5! 82,8 ! 85,0 ! 84,8! 8~7 ! 77,2 ! 

! 7,4 i 8,4i 8,0 i I 
$3 

7,9 
! 27,5! 27,8 20,o r 

.9 ! 28,0! 30,2 i 21.7 ! 

!  9 .! 1 I I I 
~------------“““““~-“““““““““““~”””””‘ !  

“““I”“” “““““” “““““‘“““,““““I”“““‘“““““~““~“““” 

; 
!  !  1 ! 

! Dilatom&tre Chdvenard (2'C/am) I ! ! I 1 I 
1 

I 
contraction (5) . . ! ‘21! 21! 28! 23! ! ! 

! gonflement ($) ! 54! 801 236! 231! z ! zi ! 
t ,Dilatom%re Arnu (3"C/mn) ! 

27: 
t ! ! 

i I 
contraction (5) I 27! .311 .3o.I 2; t il ! 
dilatation (5) 2 +23! + 50! + 165!+ 1701 ' + 66 ! - 10 ! 

! 1 
""";"!""""L"! -! , I !~""""""""""""""""""""""""""-"""~ ! """""" , """A """"""""""""";""""""""""""" 

. . ! 
!,Plastometre Gieseler AD= ! I ! ! 
! fluiditd maximuii (Od'arc/mn)! 15! ! 
I temp. correspondante ("C) ! 479! 

270; 8 64gf8.64;: 2 730 
479 ! 1 ! 459 i . ! 

!  I !  . . !  !  !  1 I 

I 
““““““““““““-“I”“““““““-“-““““” ““““” ““““““” “““““” ““““” ““““““““““““” “““““-““““““” 

!  !  !  !  t !  !  

! Tempdrature de resolidification! 
! (“C) 
I 

““““““““““““““““““““-----;------ ! I f  ! ‘1 ‘: 1 ! 
! 

“““““~“““““““;““““““!““““” “““““““““““““‘“““““““““““““~ 
! ! 

! Pouvoir rdflecteur moyen de la ! 1 , 
I vitrinite (d = 546 nn) ($) I 1,34j 1,31 ; 1,22 ; 1~8; LO5 1 
I-Ecart-type (I";) ! O,c8! 0,07 ! o,l3 I O,ll! 

13 _ ! 

0,lO ! 0,lO ! 
I ! 1 I r ' I I !""""""""""~""""""""------------i """"" """""L'"""""" """""*""""""""""""" """""""""""""- 

! ! ! ! ! 7 
! Composition macdrale,. sur pur, ! ! 
! Vitrinite (5) 163,4 i 68 7 $2 

! 0'. . 
:75,2 ! 

1 

I Exinite (S) I 0 
x.9:7 

!.4,5 ! 
7,~ ! 53,6 ; 

25:3 
! I 

! Inertinite (FL) !366,6 ! 3~3 !20,3 ! t 4:,4 ! 
! I ! ! !. ! .: I ! 
! ! I 1 ! ! ! ! 

' Las stocks A.6 et US 9 ant Qtk utilisds pour les essais en four 400 kg. 

. 



TABIEAU2 

R?.?SUL.TATs DES ESSAIS ti FOURS 400 KG 

-: I 
1 ‘40 $ Polonais' 

! ! 
! I 40 $ Polonais ! 
t I 30 i-z U.S.(W.Va) t 

Formule de m6lange 30 $ U.S.(W.Va) ! 
! ! 30 $ Australien ! 30 $ Csnadien I 
t !' (0,2 $ gasoil) ! (03 5 gasoil) ! 
, ! ------------------------------------ ,--,,,~----,-----,-,--- ! 1 

! ! 
! ii 244!Pa $161 May. 

!-----“T-‘---“T-“-----I 

! lh.m~kro de cuisson ! PC 2451Pa 3617! 1%~~ ! 
I ! . ..! ! '! .! ! ! ------------------------------------,-------,-------,-------, _------ ------- -------- 
! ! 
! ProoriCt& du melange : _4___------- 
, Tam de cendres sur set 6) 
! 
! 

Indice MT 
I 

sur set 
SW.- pur 

! Gonflement Chevenard (5) 
! Indice de gonflement 
I Humidit 
! 5mll g 
! 3,15 mm (54 
i' Granulom6trie 2 mm (F-i-) 

I ; ym [$j 
t 012 mm (G) 
! Densitd de chargement .(k&&) 

t 
, 8,3f 
! 24,4! 
I 26,6! 
! 79 ! 
!..8 I 
1 
! g;*: i 
! 8411; 
t 
! E , ! 
! 37,5! 
! 11,8! 
! 81.0 ! 

10,7! 
790 I 

1 I ! ! 

8,1! 7,3! 
24,5! ,c:i 2$;i 24,5! 
26,7! 2614; 26:5i 26,4! 
77.L @I.! a! a! 
3 !7L/2!71/2!7l/2 ! 

7;5! 
g&,7! 
86,6! 

2;; 
38FJ:9! 

11,2! 10,9! ll,O! 10,9! 
So0 .I 760 ! 720 ! 74u ! 

! 1 1 ! ! ! 1 
‘------------------------------------- -AL--. ---i-,,, 
! 

-------‘-------I-------,-------! 
! 

! Conditions de cokefaction : 1 ! __--------- 
1 -&geur de cellule ! 455,5f 467 2f 461,3; 455,51 467 21 46l,3! 
I Duree de cuisson B 900°C 13) ! '15,9! 16;4i 16,~ .14,3! 1!(5I 14,4! 
1 Dude de sejour . 19 5! 20 l! 
1 Temp. finale du coke ("C) 11 050' !1 0:;711 047 

16,7! 19,2! l?,g! 
!l 050 !l 050 .!l 050 ! 

t r f I ' ! I 1 ,,,--,,--,-,,,,------,,-,,,,,,--,,,-,'-----------.-------.----~--~----~--~------- ,,,i-- --------- 
! ! t t ! ! 1 

! Rdsultats des essais de cuisson : ! ! ! ! ! 1 --_-____------ 
-&ession maximum Bquivdlente (mbar) 

.! 
! 63 ! 117 ! 90 ! 84 ! 71 ! 77 ! 
t Retrait lateral {~FJs)! 9,8! 3,7! 6,7! 6,8! .3,8! .5,3:! 
1 Capacit6 specifique d'enfourne- ! 
! merit, corrigi+e B 1 000% (kg/a-2.h) 
t 1 

2l'7: 20,8! 21,2f 22,81 21,3; =',O ; 
t .* 

,,,,,-,-,,,-,,-,,,,----,---,------I--~-- ___-__.___^___._______ 
.'. ! ! . . . ! 

! ! ! 
-------!-------'--------! 

I 
! 
! 
I 
I 
f 

! 
9 .- 

! 
I 
1 

8 

$~ridtks m&oaniaues du coke : ------ -- -.- - - - 

I 

100 mm ($) 

Granulomh-ie 

I O-10 lma ($) 
.MU 

%sistuice 

I 
M 10 

m&anique 
140 
120 
I 10 

18,61 
51,0! 
79,7! 
91,!+! 
94,2! 

7;;: 
.8;4; 

, 
14,2! 
50,7! 
78,x 
91911 
94;0! 

$;’ 

4717: 
72,1! 
24,1! 
. . 1 

16,4i 
;g,;! 

* ! 
91,2! 
94,1! 

4a,4! 
72,4! 
24,3! 
. . .! 

! 

4z$t 
74,1! 
a,81 
95Z3! 

4,0! 

3 
44;11 
73,7! 
23,7! 

! 
8,3 ! 

42,4 ! 
74,7,! 
91,6-i. 
95,o ! 

4,3I! 
2,; ! 

t 
4712 ! 
732 1 
24,2 ! 
. . ! 

! ! I ! I I 1 f  9 

: 



FrEaucnce 

CANADIEN (CND 2) 

PRV I G$ 
- 0,lO $ 

20 

10 

I: 

- - 

0 1 n 
123 
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2*0 PRV$ 

n I 
023 LO 13 l,4 '1 

. . 

I  

CANADIEN (CND 1) 
PRV .z 1,14$ 

- 0,16 $ 

T‘c 
. 

L. 
W 1.0 12 1,4 ~3 .1,8 2,0 PRV$. * 
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TEST REPORT 

Semi-Industrial Coking Test on Saxon Coal 76-4-l 

Dr. G. Bracht 

Livic 

June 1977 



Saxon Coal Project 

In our test report April 1977 we had stated that alterations of the 

tested Adit sampler owing to oxidation were not exclyded, and that 
oking tests with fresh, non-ixidized samples could lead to better 

results. Therefore, it was agreed with Denison to repeat the coking 

test 76-4-1 with a new coking coal to be placed again at our disposal. 

The test results of the coal we received the 18th of May, 1977 

are specified on table 1. They show an extremely good correspondence 

of all parameters of sample 76-4-q tested in Harch, 1977 as you can 
also see from enclosures 1 to 3. Also the coking tests in the semi- 

technical test oven have led to absolutely comparable results which 

are specified on table '2 and represented on encl. 4 and 5. It has to 

be considered, however, that the graph of encl. 4 (dependence of N4C 

on volatile matter) is only applicable on Ruhr coals and.cannot be 
applied to coals of other sources without fail. For that reason we 

have calculated the M4C-result& into "stability" and then plotted them 

on the Bethlehem-Steel-graph (dependence between stability and vitrinite 

reflectance) see encl. 5. According to this, the results are in the 
expected range. 

In summary we can say that there is no difference betueen.th'e results 
obtained from tests carried out in March and Ray on separated samples 

and semi-technical coking tests. 



iWiONTAN- Table 1 

CQNSULflNG GhM3H 

Essen, 6.6.1977 
Or Jr/K 

SAXON - COAL 76-4-1 

Size analysis 
) 10 'mm 

IO 

57 
I : 

mm 

-. 3.15 :: 
3.15 - 2 mm 
2 - 1 
1 -. 0;5 :zl 

< 0.5 mm 

Moisture 
Ash 
Volatile Matter 
Sulphur 
Phosphorus 

Swelling Index 
Dilatometer Test 

Softening Temp. 
Solidification T. 
Contraction 
Dilatation 

G-Value 

Max. Fluidity 
Softening Temp. 
Temp. of max. 
Fluidity 
Soliclification T. 

Maceral Group Analysis 
Vitrinite 
Exinite 
Inertinite 
Minerals 

Reflectance 

'm 
Bar.dgrove-Index 

i 

’ , - 

- 

.^ 

. - 

. ‘- 

.- 

0 
0.9 

2 
10:8 
22.. 9 
18.3 
36.5 

2: 
21.4 

0.37 
0.070 

6 

392 

4zi 
-2 

o. go8 

:a 
% d1jz.f. 
% dry 
% dry 

OC 
OC 

2 

504 

54 

4:: 
6 

DDPM 
OC 
OC 

OC 

Vol.-% 
Vol.-$ 
Vol.-% 
Vol.-% 

Adage 

1.35. % 

115 OH 



Encl. 1 

Determination of coal rank by measuring the mean 
resp. riwximum reflectance (546 nm) of vitrinites 

~Meusuring Point: Horizon NO.: &tip16 No.: 

Rm2 1 l 35; &l;<3.7).:j 2s= 0,.!2$ (‘.$15)1 

E, = meQ” - reflectbnce 
2s = standard deviation 195’&1 

Saxon-Coal 76-4-l 

i I 

I 
I 
I r 

f 
i 
I 
I’ 

,j I 

il 1 L 

4 , 5 , 6 7 , , 8 , , 9 to , 11 , 12 , 13 14 , , 15 16 , , 17 18 , , 19 IV-Stuf 
100 readings, oil immer&n, 114 cm2 = 1 Vol.-%, V-class = “AR. 10 

. . 

‘. 
: 
! i  

~! 
!4 

.! 
ii 



Encl., 2 

. :. I. 



DDPM 
Encl. 3 

-t.-- 
-. -_ 
-__ 

___ 

+ 

I 

-i -- 

,I ---.- ---.--. -.-.. -__ _. 
y+-:: 

.- ---- - -_- - 
- 

5 0,7 C 

\i. - ___---._ _.-- 
I . 

I. \ \, , - I 
\\; 

LX’\1 
\ 

I I 1 
-_ 

! 
.‘.‘.. _ 

- ! \, I I I 
I I 

j - /-B 

~ 0,9 1,O l,l 1,2 1,3 1,2 lj5 1,6 1,7 1,6 1,9 2,0'/oKm 



Essen, 6.6.1977 
. Dr.Br/K 

Results of Coking Tests 

Signification of sample Saxbn 
76-4-1 

Gas oil 
Moisture content 

Bulk density (moist.) 
Bulk den.G.ty (dry) 

Heating flue temp. 
Oven centre final temp. 

Coking progress 
(350 - 550 OC) 
Coking period 

Coke yield 

Lump coke 
> 100 
> 80 
) 60 
) 40 
> 20 

Breeze 
< IO 

mm 
mm 
mm 
mm 
mm 

mm 

Strength 

8 
40 
20 

Abrasion 
IO 

(IS01 
mm 
mm 
mm. 
mm 

mm 

Ash 
Volatile matter 
Sulphur 

- 

True relative density 1.92 
Apparent rel. density 1.00 
Porosity 47.9 

Reactivity 0.159 cm3.g -1 .s-' 

.0.2 
10.0 

79’7 
717 

kg/m3 
kg/m3 

1250 
IO15 

.. 
3.2 

OC 
OC 

Urnin. 

19.0 h 

80.7 % 

46.4 
60.4 
78.4 

3 . 

7.9 

% 
% 

; 
% 

% 

2.2 
20.6 
69.4 
83.6 

% 
% 
2 

15.4 % 
9.8 % dry 
0.2 % d.a.f. 
0.39 % dry 



..’ 
. ..’ ..” 

_. ‘. : 
I : 
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71 
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-k-- 
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-&p 

: 
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Hittlare KS Aofentigkoit 
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TEST REPORT 

Sewi-Industrial Coking Test on Saxon Coal 77-l-l 

Dr. G&her Bracht 

'Au,mst 1977 



MONTANd- 
CONSULTiNG GiVlBH 

Essen, 4. a. 1977 
Dr.Br/WE 

Semi-technical coking test with Saxon coal from adit .77-1-q 

Denison Coal Limited has forwarded on waybill number 014-2895-5555 
cleaned (washed) coal from adit 77-l-l of Saxon East for coking tests. 

: 
The test results on the coal sample we received the 21st of June, 1977 

are specified in Encl. 1 and show an extensive agreement with nearly 
all parameters of the coal sample from adit 76-4-1 tested in Hay 1977 
(also to be seen from the Graphs from 1.1 to 1.3). 

Ash % drs 

77-l-l 36-i-, 

7.8 a.2 
Volatile Matter 
Sulphur 
Phosphorus 
Swelling-Index 
Dilatation 
G-Value 
Max. Fluidity 

Vitrinites 
Exinites 
Inertinites 
Minerals 
Reflectance 

% dry 

% 

DDPM 

; 

2 
% . 

20.6 21.4 
0.36 0.37 
0.047 0.070 
5 l/2 6 

-3 -2 
0.889 0.908 
7 3 

51 

4:: 

54 

4: 
5 
I.38 

6 
1.35 

Also the carbonization in a semi-technical test oven has led to 

comparable results which are specified in Encl. 2 and 2.1 and plotted 
on the Graphs 2.2 and 2.3. 

77-1-I 76-4-1 

Coke Yield 
Strength (M 40) 

% dry 

2: * 

8l.j 
Abrasion (M 10) 

$z 
Stability .% 

,5:4 
49.5 

In the whole we can say, there is no difference between the results 

of these tests and those carried out in May 1977 as also between the 
semi-technical coking tests. 
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Encl. I 

Saxon-Coal-Project / 77-1-1 

Size analvsis 
> 

10 - 
6.3 - 
3.15 - 
2 - 
I - 
0.5 - 

< 

Ii, mm 
6.3 mm 
3.15 mm 

'2 mm 
1 mm 
0.5 mm 
0.2 mm 
0.2 mm 

Moisture 
Ash 
Volatile Matter 
Sulphur 
Phosphorus 

Swelling-Index 
Dilatometer Test- 

Softening Temp. 
Solidification T. 
Contraction 
Dilatation 

G-iralue 

Max. Fiuidity 
Softening Temp. 
Temp. of max. 
Fluidity 
Solidification T. 

Maceral Group Analysis 
Vitrinite 
Exinite 

, Inertinite 
Minerals 

Reflectance 
ii~ m 

Hardgrove-Index 

.- 

i 

0 2.0 $ 

15.1 ; 
8.1 % 

27.4 % 
18.2 % 
15.7 
13.5 

.x 
2016 

2 dry 
"/6 d.a.f. 

0.36 % dry 
0.047 % dry 

5 i/2 

51 Vol.-% 

4: 
Vol.-% 
Vol.-% 

5 Vol.-% 

I.38 sd 

68 OH 



Encl. 1.1 

betermination of coal rank by.measuring the mean 
resp. maximum reflectance (546 nm) of vitrinites 

Measuring Point: Horizon No.: Sample No.: 108 

iim= 1.38 2s= 0.13 

ii,= mecm reflectance 

2s = standard deviation 195%) 

Saxorl-Coal 

77 r 1 - 1' 

015 0;s 0;7 0;8 0:9 1;O 1;l 1 
4 5 6 

l;f, $5 (6 1;7 1;s 1;9 2;O "/OR 
, , , 7 , 8 , 9 , 10 , 11 , 12 , 13.1 14 , 15 , 16 , 17 1.18 , 19 +Stufl 

100 readings, oil-immersion, l/L cm2 = I Vol.-%, V-class = “1. R- 10 



Encl. 1.2 

Roksbildungsverm6gen G von Kohlen verschiedener Provenienzen 

1,; 

5’ 

v 

OJ 

08 

0,7l 

O&i 

0,5t 

W 

4% 

CpO 

410 

0 

0 
* 

V 

AA 

A 
x 

+ X 

x * 

+ 

0 

A 
AA 

A 

+. A 
+ 

+ 

+ 

0 RAG 
0 kkdempa 
0 Ostblock 
+ SPiihTn 
A Kanzda 
OKA 
v Srcberlka 
x SGdafrika 
+ Australfen 
A England 



Encl. I.3 

DDPM 

.I” 

5000 

J” . -. 

500 

100 
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Ikdc Encl. 2 

Results of Coking Tests : 

Scgnification of sample 77-1-I 

Moisture content 
Gas oil 

Bulk density (moist.) 
Bulk density (dry) 

Heating flue temp. 
Oven centre final temp. 

Coking progress 
(350 - 550 OC) 
Coking period 

Coke yield (dry) 
Coke production 

Lump coke 
> 100 mm 

: ,",o 1: 
> 40mm 
> 20mm 

Breeze 
< 10 mm 

Strength (IS01 
80 mm 

E: "Z m 
20 mm 

Ab'rasion 
IO ‘mm 

.- 

-. 

1 

10.0 
0.2 

816 
734 

1250 
1015 

3.2 

18.75 

81.3 
31.8 

iz,“-; 
8018 
91.1 
94.3 

5.2 

1,8 
20.8 

c?: . 

15.4 

96 
% 

kg/m3 
kg/m3 

OC 
OC 

oC/min. 

h 

%. 
kg/m3/h 

% 

% 
2 
% 

%. 
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Encl. 2.1 

Results of Coking Tests 

Signification of &mple . 77-l-l 

Ash 
Volatile Matter 
Volatile Matter 

Sulphur 

True relative density 
Apparent rel. density 
Porosity 

Reactivity 

Grindability 
. 

3- 2 mm 

3- 1 mm 

. 

% dry 
% dry 
% d.a.f. 

0.33 % dry. 

1.91 % 
0.97 96 

49.2 % 

0.101 cm3*g -i -8 -1 

1079 mkdkg 
763 mkp/kg 

. 



Encl. 2.2 
!. 

61 

71 

60 

50 

/ 

- 

f 

77-l-l 

b 

, 

Mittlere Koksfesfigkeil M&o Mittlere Koksfesfigkeil M&o 

van Fl6tkohlen des Ruhrteviers van Fl6tkohlen des Ruhrteviers 

- 

- 
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Report on tests carried out on 1976 adit samples. 

As arranged, Denison dispatched to Montan Consulting fairly 

large amounts of cleaned sample material which simulatd 

coking-coal composition and which was derived from the bulk 

samples successfully obtained from the adits 76-4-1, 76-4-2 

and 76-4-4. The samples received on March 3, 1977, were 

prepared during'March 1977 for coking tests and put through 

the semi-industrial pilot oven at Bergbau-Forschung (cf. Page 3) 

using a test program drawn up by MC (Annexe 1). 

First of all the coals scheduled for the tests were tested 

individually by MC and then in the specified mixtures. The 

results are listed in Annexes 2 to 2.14. By comparison with 

the I kg samples previously dispatched by Denison and tested 

by MC, the results of the dilatqmeter test and the fluidity 

measurements were distinctly better, but did not attain the 

values stated by Denison. 

The results of these coking tests, which have been listed in 

Annexes 3 and 4, can and should be used for achieving a better 

characterization of the coking properties of these coals. As 
anticipated, the best coke strength values and the lowest abrasion 

figure were obtained from coking the adit samples 76-4-4 by 

themselves. With a figure of 1.14 % & , this coal from the 

aspect of coal rank is an optimal coal and has the relatively 

best maceral composition, i.e. the maximum vitrinite content 

and the minimum inertinite content. 

Since the .quality of this sample comes nearest to the average 

quality of the planned output from the Saxon deposit, these 

results can be used as a first step in assessing the deposit. 

According to this, the use of this coal for the production of 
metallurgical coke ist just possible if coked by itself. 

-.2 - 
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However; it would be necessary to put up with strength values 

in the lower range of the.limit (around 70 % of IS0 40)' that 

is still acceptable-for metallurgical coke. 
. 

Roughly the same results were achieved when a mixture of 30 % 

Saxon coal a+d 70 % high-volatile blend coal from the Ruhr 

. (Blend C) or from the USA (Blend E) was coked. 

By reducing the high-volatile blend coal to 50 % (Blend F), 

it was possible to achieve distinct improvements. The coke 

thus produced is found to have strength properties.(z 74 % 

IS0 40) that are adequate for a metallurgical coke. If the 

Saxon coal is blended with 70 % medium-volatile coking-coal 

from the Ruhr (Blend D), it is possible to achieve very dood 

strength values (over 77 % IS0 40). as generally demanded 

for metallurgical coke by the European steelmills. 
: 

Summing up, it should be noted that, while the present results 

do not completely fulfil the expectations attached to the 

Saxon coal, they do produce the proof, however, that this coal 

when used as a blend coal in conjunction with high-and medium- 

volatile coking-coals of other.provenance is capable of yielding 

a qualitatively satisfactory-to-good metallurgical coke. 

Since oxidative changes in the tested samples cannot be ruled 

out, and in fact were even probable, it is possible that tests 

carried out later on with fresh, non-oxidized samples will 

yield better results. 
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Description of the Pilot Coke Oven . 

The oven used for the coking tests has h‘chamber width of 

450 mm, a filling height of 700 mm and a length of 1000 mm 

between the doors. It is heated with coke oven gas by means 

of three heating flues in each wall. The air is preheated 

by metal heat exchangers. In contrast to the industrial 

oven the heating flue temperature is measured in the heating 

flue itself (see Fig.). In order to achieve bulk~density 

values comparable to those usual in industrial practice, 

the oven is.charged from a height of about 4 m from the 

oven floor. Furthermore, in the case of moist charges some 

light heating oil is added. years of experience show that . 

th.is does not adversely affect the quality of the coke. 

The coke strength values (M40) are about I - 2 points lower 

as compared with those obtained in the industrial coke oven; 

the abrasion values &IO) are about 1 - 2 points higher. 
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Encl. 1 

Specification of Samples 

Saxon 76-4-.I 

Saxon 76 - 4 - 2 

Saxon 76 - 4 - 4 

Coal Mountain (USA 1 

Coking coal Lohberg (RAG) 

Coking coal Hugo (RAG) 

Mixture A - 50.0 % Sa.xon 76 - 4 - I 

% Saxon - 4 -. 2 25.0 76 

25.0 % Saxon 76 - 4 - 4 

Mixture B - 25.0 % Saxon 76 - 4 - I 

37.5 %. Saxon 76 - 4 - 2 

37.3 % Saxon 76 - 4 - 4 

, 

.Specification of Tests 

sample/mixture S a x 0 n C D E F G 

4-l 4-2 4-4 

Saxon 76-4-l % 

Saxon,76-4-2 % 

Saxon 76-4-4 % 

Mixture A % 

Mixture B % 

Mountain # 

Lohberg % 

Hugo . % 

100 - - - 

100 - - - 

100 - - 

30 30 
- - 

- - 

70 - 

-. - 70 

30 

70 

- ‘_ 

- - 

- - 

- - 

50 50 

50 - 

25 

25 



s A x 0 s - COAL - PRO.lBCT 

sn*nn s**o” 
76-4-l 76-4-: 

32 
4.3. 

Ii-:’ 
19:n 

7.9 
26.0 
1G.O 
Il.5 

5.7 

o.fl 
n. 5 

11.n 
21.6 

0.45 
0.05 

-4 t/2 
=.z - 

/ 
‘1;22/- 
49 1 

31J 
-3y 

0.9, 

4 
‘Ii7 

49n 
5’3 !  

I 

52 

4: 
6 

I 

1.3: 

120 

3’1 
4.3. 

7.5 
10.7. 
19.5 

7.5 
22.0 
12;5 
to.2 
1D.1 

*.s 
7.i 

ZG . I 
0.34 
0.02: 

K t/2 

J 
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Esson. don 29.3.1977 
Dr.Dr/K 

31.1 1.7 0. G 
11.7 12.0 4. 3 
1n.4 23.3 11.7 

5.1 Il.0 ‘1.9 
12.n 23.0 17.11 

7.0 11.0 19.0 
6.3 11.7 21.2 
7.6 12.3 20. 5 

5.g 1.n 1 . ‘I 
7.i 5.11 Il.9 

32.3 31.9 2 4 . 4 
34.n 33.9 26.11 

0. II6 l.01 0.99 
0. 1)l111 o.oa, 0.023 

3’ 7 l/2 11 

5Il 770 379 
55 4 4 3 4 6 4 
27 30 37 
74 71. 102 

1.095 I.040 1.062 

59 K2 
13 9 
23 

5 ‘2 
5 6 

0.96 l.ln 

63 6n 

2:; 
211.5 
30.5’ 

0.114 
0.026 

7 l/2 

300 
457 

:: 
1. tro* 

1060 
4 4 1 

471 
507 

59 
13 
24 

4 

7 

1.02 

74 

0.4 0.4 0.2 
4.9 3.3 2.5 

12.1 16.3 15.9 
5.9 Il.7 9.3 

19.0 2i.5 2n.7 
17.6 16.7 17’. 2 
20.9 14.1 13.9 
19.2 13.11 12.3 

0.n 

7.7 
211.3 
30.6 

0.61 
0.023 

7 t/2 

225 
453 

492 
>510 

,511 ’ 

3;: 
5 

n 
kin 

59 
13 
21 , 

7 

3 

0.96 

79 

*: 
27 

7 

I” 

i.Oi 

ni 
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Enclosure 2.1 

Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nm) of vitrinites 

Measuring Point: Horizon NW Sample No.: 32 

Em= 1.37 2s= 0.15 

Em= mem maximum reflectance 
2ss stondard deviation 195%) 

saxon-Coal 76-4-l 

. 

. 

L 

1 

I 

I 
015 0;6 0;7 0;8 0;9 1;O 1;l 1;2 113 1;t I;5 (6 1;7 1;8 (9 2:O "/a R 

L , 5 , 6 , 7 , 8 , 9 , 10 ,. 11 , 12 , 13 , lb , 15, 16 , 17 , 18 , 19 IV-Stufl 
100 readings, oil immersion, l/L cm2 = 1 Vol.-%, V- class o ‘1. R. 10 

I,60 - 2,00 *I~ a, w 19 - IL 01. ,, ,, ,. _ " a* " .I 
I,90 - 2,rs -1. ., ,( 14 - 10 .I. ., ,I ,I " * " . . a. 



0 

Determination of coal rank by measuring the mean 
resp. maximum reflectance (5116 nm) of vitrinites 

Measuring Point: Horizon No.: Sample No.: 34 

F&-n= 1.06 2s= 0.12 

Em= mean maximum reflectance 
_’ 

2s = standard deviation l95%) 
~.’ 

Saxon-Coal 76-4-2 

1 ! 
0;5 0;s 0;7 0;8 0;9 1;O 1;l 1;2 1;3 1;L 1;s 1;s 1;7 1;s $9 2;0 "lo R 

L 1 5 6 1 7 1 1 8 9 10 1 1 1 11 1 12 1 13 ld 1 t 15 ~16 1 17 118 119 IV-Stufe 
100 readings, oil immersion, IIL cm2 : 1 Vol.-%, V- class = ‘1. R- 10 

ongn 01 the mm rcrp. maximum tcflecmnce of:. 

= 0,6!% carterpond oboul > LO% vololilc motlcr d.o.f. of the proximatr obolysis (ash dry cS’I.1 

0,65- qsov. . . ” 10 -35% *a a* ” ” ,I ” ” ” 
0.90 - 1,20% ” * 36 - 26% . . u y ” ” 

1.15 - 1.65% ” *. 26-19% . . I. ” ” n : :: : 

I,60 - 2.00% *. * (9 - 14 % ,. ,* * n ” ” ” 
I,90 - 2.L5 ‘I. 

Y 
,, ,, $4 - 10 l A 0 I. ** ” ,I * n .a 
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Enclosure 2.3 

Determination of coal r&k by measuring the mean 
resp. maximum reflectance (546 nml of vitrinites 

Measurincj Point: Horizon No.: SampleNo.: 36 

I&= 1.14 2s= 0.12 

?i m= mea* maximum reflectonce 

2s = standard deviation (95.W ‘. . 
. :, 

Saxon-doal 76-4-4 
.A 

.’ 

.. 

. 

i 

. 

I 

4 
0;s 0;s 0;7 !;8 0;9 1;O 1;l 1;2 1;3 1;4 1;5 1;s 1;7 1;8 1:9 2;O "1. R 

, 5 , 6 7 , , 8 , , 9 10 , 11 , 12 , 13 14 , , 15 16 , , 17 , 18 , 19 IV-Stuf, 
100 readings, oil immersion, l/L cm? = 1 Vol.-*+, V-class : *A R. 10 

rongn cl the meon rap. maximu& tcflcclance of: 
< 0,65 V. correspond aboul 

0.65 - 0,90 V. 
* 40 % volatile mow d.o.f. of the ptorimarr cnnlytir Iash dry -8V.r.l 

_ LO - 2s .I. 
0.90 - IJO% ” : 
I,15 - 1.65% 

5s -28% 3 : .: : : : : : 
. . 

I,60 - ?,OOV. ” 
- ZU-lO*I. u w n -i m m w w 
_ 

I,90 - 2.15 ‘I. * 
19 * 14% . ., ” ” _ 

* I4 - 10% ” ” ” _ :’ : : : 
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Enclosure 2.4 

Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nml of vitrinites 

Measuring Point: Horizon No.: Sample No.: 154 

Rm= 0.94 2s = 0.15 

itim= mean maximum reflectance 
26s stondord deviolion t95%) 

&bl Mountain 

. . 

. 
. 

0;s 0;s 
L 

0;7 0;8 0:9 (0 !;l 1;2 1;3 I;4 1;5 1;s 1;7 1;8 1;9 2;O “lo R 
, 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , It , 15 , 16 , 17 , 18 , 19 +.Stufr 

100 reudings, oil immersion, l/L cm2 = 1 Voi.-‘I., V-class t ‘1. R. 10 

. 

. . . 

. . . . 

rrrnges of the mcon rr~p. maximum retkclance of:, 
cO,65% CorrtrF.,nd about ~LO% volalilr motlrr d.o.t. of tbr proxlmocr analysis lash dry ~6%) 

0,65- 0.90% ,. . . LO-35% ,, .I .I " * * " "~ 
0,90: t,20% n " 35 - 26% .I ,, * - " n " " 
t.6 - 1.65% ,. " ?6 - (9% I. .I ,I " ., " n " 
1,60 - 2.00% ., " 19 - 14 % .I ,a * " ,, ** a.. I. 
1.90 - ?,I5 V. ,, ., IL - 10 .I. *, 3. I. .a 1, II *a " 



Enclosure 2.5. 

0. 

Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nm) bf vitrinites 

Measuring Point: Horizon No.: SampleNo.: 155 

i-&J= 0.96 2s= 0.16 . 

Tim= meon maximum reflectance . 

2s = standard deviation (95%) .‘.. 
.- 

. * Xokskohle Lohberq 
_- 

. I 
.- 

,r 

I 

, 

. . 

. 

: 

1 'I 

I 
0,s 0;6 0:7 b;8 

I 

1 , 5 , 6 , f 7 8 
0;9 1;O 1;l 1;2 1;3 1;L 1;5 1;6 1;7 1;8 (9 7'0 '1, R 
, I 9 10 , 11 , 12 ,I3 , 1L , 15 , 16 , 17 , 18 , 19 

100 readings, oil immersion, t/L cm2 = 1 Vol.-%, _ .____ ._ . __ 

- , -  , “ . .  

I rV-SUfl 
V- clnss : % R. 10 
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Enclosure 2.6 

Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nml-of vitrinites 

Measuring Point: Horizon NO.: Sample No.: 1% 

Em= 1.18 2s= 0;34 

Tim: meon moximum reflectonce . 

2s 0 standard devialion 195%1 . 

. . ,: Kaliskohle Hugo 
.,$ 

. 
. 

. k 

. . 

. . 

. 

. . 

7 
0;5 0;6 0;7 0;s 0;9 I;0 1;l 1;2 1;3 1;L I;5 1,s 1;7 1:8 1;9 2;0% R 

4.1 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 1L , 15 , 16 , 17 , 18 , 19 IV-Stufl 
100 readings, oil immersion, 114 cm2 = I Vol.-%, V- ctoss E ‘1. R. 10 

I 

rongn of Ihe qcon rap. morimum rellrctoncr of: 

c 0,65 ‘1. cor~opOnd about *40% volatilr mallet d.a.1. of the proximoli onalyslr Iosh dry c6V.l 
0,65- 0,90 ‘I. . . 40-3-s% #I I, ,I * * 
qso - rgo l /. ., : 15 - 26 % ,, ,, ,, ” * : : : 
I.15 - 1.65%. u ,, 29 - I9 % *I ., .I Li u ” * .a 
I,00 - ?*OO% . _ ” I9 - I4 ‘I. ,, ,, ” ; ” *. I 
I.90 - 2,45 *I. . . ,, ” .a u 
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Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nm) of vitrinites 

Measurina Point: 1 Horizon No.: barnale No.: 179 

F&J-)= 1.02 2s = 0.29 

Ti mz mean maximum reflectance 
2s = shndacd deviolion (95%) : 

Mi&hunpl C : . . . . 

_ 

. 

4 
0;s 0;s 0;7 0;s 0;9 1;O 1;1 1;2 1;3 1;4 1;s 116 (7 1;s (9 2;O % R 

, 5 6 , , 7 , 8 , 9 , , 10 11 , 12, 13 14 , , 15 , 16 17 , , 18 , 19 I’.‘-Stuf, 
100 readings, oil immersion, 1JL cm2 = 1 Vol.-*/., V-class = l J. R- 10 
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Enclosure 2.8 . 

Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nm) of vitrinites 

Measuring Point: Horizon NO.: 

fim= 1.18 2s: 0.32 

E mu meon maximum reflectance 

25 = stondard deviation f95%) .’ 

._._ . Mischung D 

I . . 

_ . 

Sample No.: 180 

. . 

. 
. 

. . 

: 

0;5 0;s 0;7 0:s 0;9 1;O 1;l $2 1;3 1;4 I;5 1;6 1;7 1;8 119 2;O "lo R 
L , 5 I 6 I 7 , 8 I 9 1 10 1 11 t 12 I 13 1 14 1 15 I 16 1 17 1 18 I 19 +Stufe' 

100 readings, oil immersion, l/L cm2 = t Vol.-%, V-class = l A R. 10 ! 

ranger of thr mm wp. maximum wfIec10nce of: 
c 0,65% correspond about *LO% vololile mottcr d.o.1. of lhr prorimoli onolysir fosh dry 4*&l 

0,65- 0,so % ” ., bO-35% .* . .I ,I Y ” I ” 
qso - 520 % * . . 35 -la% .* .a .I rn * . . .I . 84 
1.15 - 1.55*/., ,, ,. 26 - 19 ‘I. ,, ,, 1, !, * * ” .a 
I.60 - 2,00% . . 1, 19 - IL *I* . . . . . . I Y ” I 

-I 
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,Determination of coal rank. by measuring the mean 
resp. maximum reflectance (546 nm) of vitrinites 

Measuring Point: Horizon NO.: SampleNo.: 195 

Em= 0.96 2s= 0.24 

Em: meon maximum reflectance 

2s = standard deviation (95%) 

Misdhung E 
. . ' ., 

. . 
.' 

. 

‘.L 
4 

015 0;s 0;7 0;8 019 I;0 l;! 1;2 1;3 I;4 1;s. 1;s 1;7 1;8 $9 2;0 "IoR 
, 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , l& , 15 , 16 , 17 , 18 , 19 1%Sttifr 

(00 readings, oil immersion, t/L cm2 = I Vol.-%, V- class = % R. 10 

rongn of lhc mcon WC. mdximum reflectonce of: 

c 0.65 ‘I. correr~ond ~bwt 
0,65- qso % ” 

>40% volalfle mollu d.o.f. of llu proxlmorr analysis lorh dry&*/ii 
” 40 -35%’ I, ,, * ‘” ,, 

490 - I#.20 % ” . . 35-28’1. .a, u u - ,, : :: ,: 
1.15 - 1.65% _ ., 
I.60 - 2.00 ‘I, ’ ,. 

28 - 19% 41 .I u -i u * w w 
” 

1.90 - 2,cs ‘I. ., 
19 - 1L ‘I. ,, ,. II ; 
14 - 10 ‘J. I. ,. I. ” : 

I ” *a 
(( ” I. .I 
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. Enclosure 2.10 

Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nm) of vitrinites 

Measuring Point: Horizon No.: Sample No.: 194 

iim= 1.01 2s = 0.28 

7i ,I mean maximum reflectance 
2s 5: standard deviation (95%) 

. Misch&g F 
: 

. . 

. 

: 

Jl . 

-I 

I I 

4 
0,5 0;6 0:7 0;8 0:9 1;O 1;l 1;2 (3 I;.4 1;5 1;s 1;7 1;8 1;9 2;0 ‘1. d 

I 5 I 6 I 7 I’ 8 , 9 , 10 , 11 , 12 , 13 , 1.4 , 15 , 16 , 17 , 18 , 19 #-Stuf 

100 read&s, oil immersion, l/L cm2 = 1 Vol.-%, V- class = % R- 10 
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Determination of coal rank by measuring the mean 
resp. maximum reflectance (546 nml of vitrinites 

Measuring Point: Horizon No.: SampleNo.: 181 

iTm= 1.09 25= ,0*30 

R mt mean maximum reflectance 

2s = standard deviation 195%) 

: ._ 

. - 

_. 

i 

4 
015 0;6 0;7 0;8 0;9 1;O 1;l 1;2 t;3 1;4 1,5 .1,6 1;7 1;s 1;9 2;0 "1. R 

, 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15, 16 , 17 , 18 , 19 +Stuh 
100 readings, oil immersion. l/L cm2 = I Vol.-*/., V-class = % R* 10 

1,60- 2.00% ,. ” 19 - 1L % ,, ., ., 1,90 - ; ,. 
?.L5 

v. n . . ” ,, 
., 

IL - 10 .I* 
*. I, .I a, ” . . a< ” 
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DDPM Adage 2.13 
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Cakability G of coals of different sources _. 
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Rc.s”lt. Of COkhR Test* (250 kg on-n) : 

sexon 76-4-l K 100 15 15 15 12.5 12.5 

Saxon 76-4-2 % 10” 7.5 7.5 7.5 tn.75 16.75 

Snron 7fi-4-4 % 100 7.5 7.5 7.5 tn.75 tn.75 

Elountain % 70 50 

Lobbers % - 70 - 25 

H”SO % 70 25 

Coking prOPrF*” 
(350 - 55” OC) 

w/min 

Coking prriod h 

Lump Cc.kce 
> 100 

: 6”: 
> 40 
> 20 

Drf.EZ.5 
< 10 

Strength 

;; 

;0 

Abramion 
10 

mm 9: 
mm % 
mm 
null 
mm ii 

mm % 

(ISO)’ 
mm 
mm 2 
nlm 
mnl ; 

mm % 

0.2 
10.0 

720 

1250 
i”0” 

2-n 

19.0 

IlO. 
30.6 

50.4 

“,I:*; 
n9:1 
92.5 

7.1 

2.3 
20.5 

I?;:: 

13.3 

0.2 
10.0 

016 
734 

125” 
1”l” 

3.0 

19.0 

75.n 
29.1 

49.6 
65.2 
7R.O 
93.5 
97.1 

2.4 

0.2 
10.0 

797 
717 

,250 
1005 

3.3 

19.0 

77.5 
29.2 

49.7 
g.; 

;3:; 

3.0 

2.2 
22.0 

?I::. 

10.2 

0.2 
10.0 

790 
711 

mio 
3.3 

tn.5 

2:: 

0.2 
10.0 

771 
694 

1250 
1005 

3.7 

in.5 

0.3 
‘10.0 

ci6’ 
1250 
1005 

3-G 

In.25 

0.2 
10.” 

7n4 
706 

1250 
1005 

3.8 

111.5 

77.8 
29.2 

g.: 76.3 
211.9 

5G.il 61.7 60.2 55.4 56.1 
z;*: 74.4 69.3 65.1 611.4 

93:7 
OH.0 lx.7 n2.0 n2.5 
95.5 93.9 

97.3 97.5 97.0 ;a::: 
94.0 
96.7 

2.0 

2.3 
26.4 

l%T 

IO.1 9 :6 1i.n 10.6, 

1.9 

6.4 
35.9 
77.4 
nn.n 

2.1 

5.4 
32.2 

;I;:: 

2.7 



MONTAN- 
CONSULTING GMBH 

Signification of somp1r saxon Snxon Sax”” Mixture Mixture Mixture Mixture Elixtlrre 
76-4-l 76-4-z 76-4-4 c 0 E F r-. 

SPXO” 76-4- 1 % 2"" - 15 1.5 15 12.5 

snxon 76-4-2 94 1"" 7.5 7.5 7.5 18.75 

saxon 76 - 4 - 4 96 1"" 7.5 7.5 7.5 1n.75 

uountain 94 . - 7" 5" 

Ldlberp 96 7" 

"up 94 7" 

12.5 

in.75 

IA.75 

25 

25 

Ash % dry 10.0 

Volatile mstter 94 dry 0.13 

Volatile mnttcr % ll.a.t-. 0.14 

su1*llur $6 dry. 0 .4 4 

True relative llen.v*ty dErn3 1.93 

Apparent ICI. density dcm3 0.93 

Porosity 96 51.8 

Reactivity cm3. .g-l.m-i 0.131 

9.9 11.2 

0.15 ".lR 

0.17 0.2" 

0.33 0.35 

1.91 1.93 

0.9, ".RR 

51.3 54.4 

0.105 0.130 

. 

8.6 il. 1 10.3 

0.2" 0.14 0.09 

0.22 0.16 0.1" 

0.7" 

1.92 

0.m 

54.8 

0.129 

0.69 0.6" 0.56 0.64 

1.94 1.93 

0.91 0.81 

53.1 53.0 

0.104 0.071 

1”. i 9.9 

0.16 0.16 

".lR 0.10 

1.93 1.93 

0.85 0.09 

56." 53.9 

0.104 



ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-l 
Ash 8.1 
Volatile Matter 20.8 
Fixed Carbon 71.1 
F.S.I. 6.5 
Sulphur 0.48 
Phosphorous 
MOistWe 

GROSS CALORTFIC VALUE (db) 

Btu per pound 8022 

GIESELER PLASTOMETER 

Softening Temp. 
Max. Fluid. Temp. 
Solid. Temp. 
Melting Range 
Max. Fluidity 

448 
472 
495 

96 

REPORT OF ANALYSIS 

Saxon Project F&sibility Report 
October 1977 

Lab: NKK 

GRINDAliILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMETER 

DILATOMETER 

DRUM TESTS 

Blend 

Straight 

Blendability Adit 76-4-l (20%) 
Serro (10%) Pittston MV (15%) 
Saraji (10%) Blackwater (10%) 
Lemington(23X) Yubari (10%) 
Oil Coke (2%) 

DI DI DI DI DI DI 
30150 30125 30115 150/50 150125 150115 

1614 85.8 91.6 4.6 68.2 78.4 

25.9 85.8 91.1 6.3 65.8 75.1 

VITRINOID TYPES 

TYPE PERCENT 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 
Total Vifrinoid 71.3 
Reactive Semi-Fusinoids (163) 2.8 
Exinoid + Resinoid 0.5 

PETROGRAPHIC INDICES 

Total Reactive Components 14.6 Mean Reflectance 1.49 

Inert components Balance Index 

Inert Semi-Fusinoids (Z/3) 5.7 Strength Index 

Micrinoids 5.4 Stability Index 

Fusinoids 10.2 
Mineral Matter 4.1 

Total Inert Components 25.4 



REPORT OF ANALYSIS 

Saxon Project Fe'asibility Report 
October 1977 

Lab: 

ANALYSES OF COAL 

PROXIEIATE ANALYSGS (db) 

Adit No. 76-4-4 
Ash 8.1 
Volatile Matter 25.2 
Fixed Carbon 66.7 
F.S.I. 7.5 
Sulphur 0.36 
Phosphorous 
MOiS tl."X 

GROSS CALORIFIC-VALUE (db) 

Btu per pound 7918 

GIESELER PLASTOME'+ER 

Softening Temp. 
Max. Fluid. Temp. 
Solid. Temp. 
Melting Range 
Max. Flufdity 

427 
467 
495 

96 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMETER 

DILATOMETER 

DRUM TESTS 

Blend 

Straight 

Blendability Adit 76-4-4 (20%) Serro (10%) Pittston (15%) MV 
Saraji (10%) Blackwater (19%) 
Lemington (23%) Yubari (10%) 
Oil Coke (2%) 

3O;:O 30::5 30::5 15$50 15$25 15:;15 

18.9 89.9 91.5 7.2 66.2 76.2 

25.1 85.9 91.3 9.5 67.7. 75.5 

VITRINOID TYPES 

TYPE PERCENT 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 
Total Vitrinoid 71.2 
Reactive Semi-Fusinoids (I/3) 1.6 
Exinoid + Resinoid 0.5 PETROGRAPHIC INDICES 

Total Reactive Components 73.3 Mean Reflectance 1.24 

Inert Components Balance Index 
Inert Semi-Fusinoids (Z/3) 3.2 Strength Index 
Micrinoids 4.7 Stability Index 
Fusinoids 14.7 
Mineral Matter 4.1 

Total Inert Components 26.7 



ANALYSES OFS 

PROXIMATE ANALYSES (db) 

Adit No. Alberta 
Ash 
Volatile Matter 
Fixed Carbon 
F.S.I. 
Sulphur 
Phosphorous 
Moisture 

GROSS CALORIFIC VALUE (db) 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMETER 

Btu per pound 

GIESELER PLASTOMETER DILATOMRTER 

Softening Temp. 
Max. Fluid. Temp. 
Solid. Temp. 
Melting Range 
Max. Flufdity 

REPORT OF ANALYSIS 

Saxon Project Feasibility Report 
October 1977 

Lab: NKK 

DRUM TESTS 

Blend 

Straight 

Blendability Adit Alberta (20%) 
Serro (10%) Pittston MV (15%) 
Saraji (10%) Blackwater (19%) 
Lemington (23%) Yubari (10%) 
Oil Coke (2%) 

DI 
3020 30/x 30::5 15:;50 15iT25 15:;,5 

24.5 83.8 90.2 3.9 61.5 73.3 

19.9 85.7 91.0 4.4 65.2 74.4 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 
Total Vitrinoid 
Reactive Semi-Fusinoids (1113) 
Exinoid + Resinoid 

Total Reactive Components 

Inert Components 
Inert Semi-Fusinoids (2/3) 
Micrinoids 
Fusinoids 
Mineral Matter 

Total Inert components 

VITRINOID TYPES 

TYPE PERCENT PETROGRAPHIC INDICES 

+ 

Mean Reflectance 
Balance Index 
Strength Index 
Stability Index 



REPORT OF ANALYSIS 

Saxon Project Feasibility Report 
October 1977 

Lab: Kobe Steel 

ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-I 
Ash 8.0 
Volatile Matter 20.0 
Fixed Carbon 72.0 
F.S.I. 6 
Sulphur 0.46 
Phosphorous 0.0146 
Moisture 

GROSS CALORIFIC VALUE (db) 

Btu per pound 

GIESELER PLASTOMETER 

Softening Temp. 445 
Max. Fluid. Temp. 472 
Solid. Temp. 490 
Melting Range 45 
Max. Fluidity 6 ddmp 

Blend 3O::O 30;:5 30::5 I,:;50 15:;25 15$15 

Straight 

Blendability with Takashima 
(Domestic coal) 70% 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMBTER 

Plastometer 

x.1 
Y.l 

(4 

14 
14 

DILATOMETER 

Tl - Soft. Temp. 419 
T2 - Max. Cont. Temp. 458 
T3 - Max. Dil. Temp. 488 

Max. Contraction 25% 
Max. Dilatation 10% 

- 

DRUM TESTS -_ 

40.5 92.3 95.4 19.0 81.4 85.8 

24.3 84.0 92.1 4.9 64.7 78.7 

VITRINOID TYPES 

TYPE PERCENT 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 
Total Vitrinoid 72.0 
Reactive Semi-Fusinoids (113) 3.2 
Exinoid + Resinoid 0 PETROGRAPHIC INDICES 

Total Reactive Components 75.2 Mean Reflectance 1.58 

Inert components Balance Index 

Inert Semi-Fusinoids (2/3) 6.5 Strength Index 

Micrinoids 11.8 Stability Index 

Fusinoids 2.9 
Mineral Matter 3.6 

Total Inert Components 24.8 



REPORT OF ANALYSIS 

Saxon Project Fcksibility Report 
October 1977 

Lab: Kobe Steel 

ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-4 
Ash 7.9 
Volatile Matter 24.1 
Fixed Carbon 68.0 
F.S.I. 6.5 
Sulphur 0.38 
Phosphorous 0.0050 
Moisture 

GROSS CALORIFIC VALUE (db) 

Btu per pound 

GIESELER PLASTOMETER 

Softening Temp. 422 
Max. Fluid. Temp. 460 
Solid. Temp. 488 
Melting Range 66 
Max. Fluidity 136 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMETER 

Plastometer (mm) 

x.1 18 

Y.l 21 

DILATOMETER 

Tl - Soft. Temp. 394 
T2 - Max. Cont. Temp. 440 
T3 -Max. Dil. Temp. 475 

Max. Contraction 21% 
Max. Dilatation 53% 

D&M TESTS 

iI DI DI DI DI DI 
Blend 30/50 30125 30115 150150 150125 150/15 

Straight 42.0 93.2 95.6 17.0 81.4 85.6 

Blendability with Takashima 
(Domestic coal) 70% 22.4 77.2 90.8 2.7 48.3 73.5 

Reactive Components 73.8 
VITRINOID TYPES Total Vitrinoid 

Reactive Semi-Fusinoids (113) 3.0 
TYPE PERCENT 

l- 

Exinoid + Resinoid PETROGRAPHIC INDICES -- 
Total Reactive Components 76.8 Mean Reflectance 

10 
11 
12 
13 
14 
15 

0.9 
6.6 

53.8 32.1 

5.7 
0.9 

Inert components Balance Index 

Inert Semi-Fusinoids (213) 6.1 Strength Index 
Micrinoids 11.0 Stability Index 
Fusinoids 2.6 
Mineral Matter 3.5 

Total Inert Components 23.2 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 



REPORT OF ANALYSIS 

Saxon Project Ftiasibility Report 
October 1977 

Lab: Nippon Steel 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMBTER 

ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-l 
Ash 8.0 
Volatile Matter 20.1 
Fixed Carbon 
F.S.I. 7.5 
Sulphur 0.44 
Phosphorous 
Moisture 1.1 

GROSS CALORIFIC VALUE (db) 

Btu Per pound - 

GIESELER PLASTOMETER DILATOMETER 

Softening Temp. 
Max. Fluid. Temp. 
Solid. Temp. 
Melting Range 
Max. Flufdity 

457 
483 
504 

s/o.70 

Tl - Soft. Temp. 403 

contraction 46cl/lo% 
Dilatation 47af-7% 

Blend 

100% Adit 76-4-l 

30% Adit 76-4-l 
70% Ashibetsu 

DRUM TESTS 

3o::o 30::5 30% 15:x0 15%5 15& 

95.0 

92.0 

* 15% Adit 76-4-l 
6% Utmann 
6% Smoky 

20% Pittston 
10% Balmer 
15% Wollondilly 
10% Masco 
18% Hokkaido 

* Same blend with 25% Balmer, 0% saxon 

-- 84.8 

-- 84.4 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 

VITRINOID TYPES Total Vitrinoid 
Reactive Semi-Fusinoids (163) 

TYPE PERCENT Exinoid + Resinoid PETROGRAPHIC INDICES 

I Total Reactive Components Mean Reflectance 

Inert components 
Inert Semi-Fusinoids (2/3) 
Micrinoids 
Fusinoids 
Mineral Matter 

Total Inert Components 

Balance Index 
Strength Index 
Stability Index 



REPOKT OF ANALYSIS 

Saxon Project Fe'asibility Report 
October 1977 

Lab: .Nippon Steel 

ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-4 
Ash 7.7 
Volatile Matter 24.6 
Fixed Carbon 
F.S.I. 7.5 
Sulphur 0.36 
Phosphorous 
Moisture 1.3 

GROSS CALORIFIC VALUE (db) 

Btu per pound 

GIESELER PLASTOMRTER 

Softening Temp. 
Max. Fluid. Temp. 
Solid. Temp. 
Melting Range 
Wax. Fluidity 

436 
472 
500 

65/1.81 

GRINDABILITY 

Hardgrove Index 

SAPOZRNIKOV PLASTOMETER 

DILATOMETER 

Tl - Soft. Temp. 394 

Co"tractio" 439120% 
Dilatation 472143% 

DRUM TESTS 

Blend 

100% Adit 76-4-4 

DI 
30/50 30;:5 30::5 15if50 15:;25 15ODTl5 

94.1 
30% Adit 76-4-4 
70% Ashihetsu 87.2 

* 15% Adit 76-4-4 -- 84.3 
6% Itmann 
6% Smoky 

20% Pittston 
10% Balmer 
15% Wollondilly 
10% Masco 
18% Hokkaido 

* Same blend 25% Balmer, 0% Saxon -- 84.4 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 
Total Vitrinoid 
Reactive Semi-Fusinoids (113) 
Exinoid + Resinoid 

Total Reactive Components 

Inert COmpO"e"tS 
Inert Semi-Fusinoids (2/3) 
Micrinoids 
Fusinoids 
Nineral Matter 

Total Inert Components 

VITRINOID TYPES 

TYPE PERCENT PETROGRAPHIC INDICES 

Near, Reflectance 
Balance Index 
Strength Index 
Stability Index 



ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-1 
Ash 7.8 
Vblatile Matter 19.6 
Fixed Carbon 71.4 
F.S.I. 7.5 
Sulphur .33 
Phosphorous 
Moisture 1.2 

GROSS CALORIFIC VALUE (db) 

Btu per pound 

GIESELER PLASTOMBTER 

Softening Temp. 451 
Max. Fluid. Temp. 474 
Solid. Temp. 498 
Melting Range 
Max. Flufdity 6 ddpm 

REPORT OF ANALYSIS 

Saxon Project Feasibility Report 
October 1977 

Lab: Sumitomo 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMETER 

DILATOMBTER 

TL - Soft. Temp. 403 
T2 - Init. Dil. Temp. 449 
T3 - Solidif. Temp. 478 

Contraction 23% 
Dilatation -4.5% 

DRUM TESTS 

Blend 

Straight 

'Blendability with 
Akabira (domestic) 60% 

(sample) 40% 

38.8 92.0 94.8 84.9 

34.1 89.3 94.3 84.2 

Blendability with 
Akabira 20% 
Wollondilly 55% 
Sample 25% 

45.0 90.6 93.8 82.6 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

lIeactive Comvonenes 
Total Vitrinoid 63.1 
Reactive Semi-Fusinoids (163) 4.8 
Exinoid + Resinoid 0.3 

Total Reactive Components 68.2 

VITRINOID TYPES 

TYPE PERCENT 

Inert componen;s 
Inert Semi-Fusinoids (213) 9.7 
Micrinoids . 15.3 
Fusinoids 3.4 
Mineral Matter 3.4 

Total Inert Components 31.8 

PETROGRAPHIC INDICES 

Mean Reflectance 1.44 
Balance Index 
Strength Index 
Stability Index 



REPORT OF ANALYSIS 

Saxon Project F&sibilify Report 
October 1977 

Lab: Sumitomo 

ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-4 
Ash 7.6 
Volatile Matter 24.0 
Fixed Carbon 67.0 
F.S.I. 7.5 
Sulphur 0.26 
Phosphorous 
Moisture 1.4 

GROSS CALORIFIC VALUE (db) 

Btu per pound 

GIESELER PLASTOMETER 

Softening Temp. 426 
Max. Fluid. Temp. 468 
Solid. Temp. 495 
Melting Range 
Max. Fluidity 74 ddpm 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMETER 

DILATOMBTER 

Tl - Soft. Temp. 364 
T2 - Init. Dil. Temp. 405 
T3- Solidif. Temp. 442 

Contraction 23% 
Dilatation 42.5% 

Blend 

Straight: 100% 76-4-4 

40% 76-4-4 
60% Akabira 

25% 76-4-4 
20% Akabira 
55% Wollondilly 

DRUM TESTS 

3& 30% 30::5 15$50 15:;25 15:;15 

37.7 91.2 94.6 84.9 

15.6 78.4 91.3 77.2 

41.8 89.1 92.8 81.2 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 

VITRINOID TYPES Total Vitrinoid 70.3 
Reactive Semi-Fusinoids (l/3) 4.1 

TYPE PERCENT Exinoid + Resinoid 0.2 PETROGRAPHIC INDICES 

-r 

Total Reactive Components 74.6 Mean Reflectance 1.22 

Inert Components Balance Index 

Inert Semi-Fusinoids (2/3) 8.4 Strength Index 

Micrinoids 11.3 Stability Index 

Fusinoids 2.5 
Mineral Matter 3.2 

Total Inert Components 25.4 



REPORT OF ANALYSIS 

Saxon Project Fe'asibility Report 
October 1977 

ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. 76-4-l 
Ash 8.2 
Volatile Matter .20.2 
Fixed Carbon 
F.S.I. 4 
Sulphur 0.46 
Phosphorous 0.056 
Moisture 

GROSS CALORIFIC VALUE (db) 

Btu per pound 

Lab: Nisshi" 

GRINDABILITY 

Hardgrove Index 118 

SAPOZHNIKOV PLASTOMETER 

GIESELER PLASTOMETER DILATOMETER 

Softening Temp. 442 
Max. Fluid. Temp. 

Tl - 
479 

Soft Temp. 397 

Solid. Temp. 
460 

503 
T2 - Init. Dil. Temp. 

Melting Range 61 
T3 - Solidif. Temp. 494 

Max. Fluidity 4.8 ddpm Co"tractio" 33.3% 
Dilatation -20.0% 

I 

DRiJM TESTS 

Blend 3O;:O 30::5 30::5 15:;50 15$25 15:;15 

Straight 

Blendability: 
40% 76-4-l 
60% Liddell 

25.9 92.5 14.6 81.2 

20.4 91.6 7.0 86.0 

PETROGUPHIC DATA 

VITRINOID TYPES 

PETROGRAPHIC COMPOSITION 
., 
Reactive Components 

Total Vitrinoid 
Reactive Semi-Fusinoids (163) 
Exinoid + Resinoid 

Total Reactive Components 

Inert 'Compo"e"ts 
Inert Semi-Fusinoids (Z/3) 
Micrinoids 
Fusinoids 
Mineral Matter 

Total Inert Components 

76.0 
3.2 
-- 

79.2 

6.5 
8.1 
2.5 
3.7 

20.8 

PETROGRAPHIC INDICES 

Mean Reflectance 1.54 
Balance Index 
Strength Index 
Stability Index 



REPORT OF ANALYSIS 

Saxon Project Feasibility Report 
October 1977 

ANALYSES OF COAL GRINDABILITY 

PROXIMATE ANALYSES (db) 
Hardgrove Index 96 

Adit No. 76-4-4 
Ash 7.9 
Volatile Matter 24.3 
Fixed Carbon 
F.S.I. 6 
Sulphur 0.35 
Phosphorous 0.031 
Moisture 

GROSS CALORIFIC VALUE (db) 

SAPOZHNIKOV PLASTOMETER 

Btu per pound 

GIESELER PLASTOMETER DILATOMETER 

Softening Temp. 416 
Max. Fluid. Temp. 462 
Solid. Temp. 496 
Melting Range 80 
Max. Flufdity 60.0 ddpm 

Tl - Soft. Temp. 378 
T2 - Init. Dil. Temp. 445 
T3 - Solidif. Temp. 485 

contraction 36.7% 
Dilatation 1.7% 

Blend 

Straight 

Blendability : 
40% 76-4-4 
60% Liddell 

DRUM TESTS 

3O::O 30’;:5 30;:5 15$50 15?25 15:;15 

18.7 92.3 10.7 81.0 

25.2 92.2 9.6 80.4 

VITRINOID TYPES 

YYPE PERCENT 

11 5.7 

-I--- 
12 28.7 

13 37.4 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

Reactive Components 
Total Vitrinoid 71.8 
Reactive Semi-Fusinoids (113) 3.0 
Exinoid + Resinoid 0.7 

PETROGRAPHIC INDICES 

Total Reactive Components 75.5 Mean Reflectance 1.29 
Balance Index 

6.0 Strength Index 

8.6 Stability Index 

Inert components 
Inert Semi-Fusinoids (2/3) 
Micrinolds 
Fusinoids 6.5 
Mineral Matter 3.4 

Total Inert Components 24.5 
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Lab: Nisshin 

ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adit No. S.E. B.C. 
Ash 10.0 
Volatile Matter 21.3 
Fixed Carbon 
F.S.I. 6 
Sulphur 0.30 
Phosphorous 
Moisture 

GROSS CALORIFIC VALUE (db) 

Btu per pound 

GIESELER PLASTOMETER 

Softening Temp. 435 
Max. Fluid. Temp. 460 
Solid. Temp. 492 
Melting Range 67 
Max. Fluidity 8.0 ddpm 

GRINDABILITY 

Hardgrove Index 100 

SAPOZHNIKOV PLASTOMETER 

DILATOMRTER 

Tl - Soft. Temp. 398 
T2 - Init. Dil. Temp. 454 
T3 - Solidif. Temp. 486 

Co"tractio" 32% 
Dilatation -12.0% 

DRUM TESTS 

i 
Blend 3ozo 30::5 30::5 &o $25 15& 

Straight 30.0 92.3 16.0 81.1 

Blendability: 30.7 40% S.E. B.C. 87.0 9.9 72.5 

60% Liddell 

VITRINOID TYPES 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 

&active Components 
Total Vitrinoid 64.8 
Reactive Semi-Fusinoids (113) 3.3 
Exincid + ResinDid PETROGRAPHiC INDICES 

Total Reactive Components 68.1 Mean Reflectance 1.46 
Inert components Balance Index 

Inert Semi-Fusinoids (2/3) 6.7 Strength Index 
Micrinoids 12.2 Stability Index 
Fusinoids a.7 
Minel'sl Matter 4.3 

Total Inert Components 31.9 



ANALYSES OF COAL 

PROXIMATE ANALYSES (db) 

Adif No. 76-4-l 
Ash 8.2 

-Volatile Matter 19.8 
Fixed Carbon 72.0 
F.S.I. 7.5 
Sulphur 0.45 
Phosphorous 
Moisture 

GROSS CALORIPIC VALUE (db) 

Btu per pound 

GIESELER PLASTOMETER 

Softening Temp. 
Max. Fluid. Temp. 
Solid. Temp. 
Melting Range 
Max. Flufdity 

REPORT OF ANALYSIS 

Saxon Project F&sibility Report 
October 1977 

Lab: Kawasaki 

, 

437 Tl - Soft. Temp. 414 
467 T2 - Max. Cont. Temp. 454 
486 T3 - Max. Colat. Temp. 492 

6 ddpm Max. contraction 20% 
Max. Dilatation 16% 

GRINDABILITY 

Hardgrove Index 

SAPOZHNIKOV PLASTOMETER 

DILATOMETER 

Blend 

100% 76-4-1 
4a 76-4-1, 60% Yubari 
40% 76-4-l. 60% Newdell 

DRUM TESTS 

3O::O 30::5 30::5 15:;50 15:;25 15$15 

92.0 
93.4 
92.4 

PETR;GWHIC DATA 

PETROGRAPHIC COMPOSITION 

iieactive Components 

xrrw='TNOID TYPES 

EE PERCENT 

Total Vitrinoid 
Reactive Semi-Fusinoids (l/3) 
Eiinoid + Resinoid 

Total Reactive Components 

Inert Components 
Inert Semi-Fusinoids (2/3) 
Micrinoids 
Fusinoids 
Mineral Matter 

Total Inert Components 

PETROGRAPHIC IbxICES 

Mean Reflectance 
Balance Index 
Strength Index 
Stability Index 
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4.1 SUMMARY OF COAL AND COKE QUALITY 

Based on the present mining schemes, the average quality 
of the product coal from the Saxon Project in any of the planned 
mining periods will fall within the following ranges: 

Total Moisture 

Inherent Moisture 

Ash 

Volatiles 

Fixed Carbon 

Sulphur 

Phosphorous 

F.S.I. 

6.a 2 l,O% 

0.8 -+ 1.0% 

7.5 + 0.2% 

22.5 !: 1.2% 

69.2 I! 1.2% 

0.44 f 0.03% 

0.016 + 0.003% 

6% ?Q 

The coke tests results which are discussed in the fol- 
lowing sections have indicated consistently good blending and 
coking characteristics for the Saxon coals. In particular, the 
tests from France have indicated that Saxon coal is better than 
Polish coal and is roughly equivalent in quality to a low volatile 
Australian coal; the German tests have indicated that Saxon coals 
will produce very good coke when blended with medium volatile 
Ruhr coal; and the Japanese tests have shown that the coal is as 
good or better than comparable western Canadian coking coals. 

4.2 INTRODUCTION 

A large number of analyses have now been completed on 
the Saxon coals from both drill hole and adit samples. During 
the 1977 program only samples that were at least 50% recovered 
were subjected to detailed analysis. In addition, five new 
adits were sampled and adit 76-4-l was resampled to obtain more 
washability data and a check on its coking characteristics. 
Selected samples from the drill core and all of the adit sam- 
ples have now been sent to Germany, Japan, and France for local 
analysis and tests of their coking characteristics. The core 
analyses and the detailed washability studies for the adit 
samples were carried out largely by Warnock-Hersey Professional 
Services Ltd. in Calgary, and the preliminary washability studies 
and clean coal analyses were done by Birtley Engineering and 
Testing Limited, also in Calgary. The detailed results of these 
tests are presented in Volume III. 
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4.3 COAL QUALITY 

431 DRILL CORE ANALYSES 

.l Procedures 

Samples of coal from the drill core were taken in 
geological increments and shipped to the laboratory for 1.5 
specific gravity sink/float analysis. After these analyses 
had been reported they were studied and composite intervals 
ware selected for a more comprehensive sink/float analysis to 
provide a simulated clean coal product as outlined on the 
analytical flow sheet diagram on the following *age. 

For the 1977 program,the cut points for the prapara- 
tion of simulated product were changed from 1.60 to 1.54 for 
the -318 x 28 mesh material, and to 1.76 from 1.80 for the 
28 mesh x 100 mesh material. Ninety seconds was retained for 
the froth floatation cut point. The lowering of these cut 
points resulted in a somewhat better clean coal ash for most 
seams. It should also be noted, however, that the froth 
floatation product also appeared to improve in the 1977 results 
and this anomally has not been explained as the procedures were 
ostensibly the same in both years. 

In comparing drill core results from 1971 and 1972.with 
later results, it is also important to note that in those early 
years the lab procedure was to cut the product to a nominal 7% 
ash, varying the cut points are required. 

.2 Results of the Drill Core Analyses 

The detailed results of the drill core analyses are 
presented in Volume III of this report and the summary data is 
presented by seam and area in the tables 4-1 through 4-11 in 
this section. In these tables the analyses have been grouped 
by the years in which the work was done so that the effect of 
changing cut points is not obscured. The following brief sum- 
mary of the average ash analysis for each seam during each 
exploration program illustrates this effect: 
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SAXON EAST 

AVERAGE 
SEAM YEAR ASH % COMMENT 

1 1977 
1976 

2 1977 
1976 

7.02 
6.94 

6.95 
7.80 

4 1977 6.30 
1976 8.00 

About the same 

About 1% better in 1977 

Holore than 1% better in 
1977, probably represents 
more points in Block II 

SAXOK SOUTH 

1 1977 
1976 

2 1977 
1976 

3 1977 8.35 
1976 8.40 

4 1977 6.50 
1976 7.32 

7.86 
9.09 

6.85 
7.24 

About 1% better in 1977 

About 0.5% better in 1977 

About the same in 1977 

About 0.8% better in 1977 

The average dry mineral matter free volatile content 
of the coals does not appear to have been significantly changed, 
indicated that the 1977 results are consistent with.the 1976 
results except for the lower ash in the sjmulated product. 
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432 VARIATIONS IN COAL QUALITY BY SEAM 

The only component of the coal quality which has 
sufficient variation to require detailed comment is the volatile 
matter of the seam. Generalized iso-volatile maps (dry mineral 
matter free basis) have been prepared for seams 1, 2, and 4 in 
Saxon East and seams 1, 2, 3, and 4 in Saxon South and are 
presented on the pages following. 

These maps show that there is a significant difference 
between the volatiles in Saxon South and Saxon East. Those in 
Saxon East are relatively consistent between seams and average 
about 21 - 22% dmmf volatiles with each seam having a 2 - 3% 
range. On the other hand, those at Saxon South have, on the 
average, dmmf volatiles from about 25% to 27%.with each seam 
having a 5 to 6% range within it. 

On considering these maps in more detail important 
trends can be identified. In all cases in Saxon East, seams 
in Block I are about 2% lower in volatile content than those 
in Block II. In Saxon South, the trends are even more pro- 
nounced. The seams in the Saxon South pit have volatiles about 
4 to 5% lower than those on the west flank of the north pit, and 
about 2% lower than on the east flank of the north pit anticline. 
These differences should be carefully considered during the 
ultimate mine design as scheduling of production from each area 
should be done so as to keep the clean coal product as consistent 
as possible, or at least to keep the changes gradual. The present 
plan, with open pit production starting from the North Pit (high 
volatiles) when the underground production if from Block I (low 
volatiles) is a good example of this type of schedule. However, 
it appears that the scheduling of the start-up of the South Pit 
may have to be changed as the calculations for the present clean 
coal production schedule indicate that the dmmf volatile content 
will increase as much as 1.5% between Period 3 (21.9%) and Period 4 
(23.4%). Otherwise, the present mining schedule appears to 
accommodate these variations quite well. 
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TABLE 4-1 

Simulated Product Analysis 
from drill careand adits 

Saxon Project Feasibility Report 
October 1977 

Saxon East Seam 

Y&W Drill hole Residual Ash 
or Adit Moisture 

Volatile ;;;k;, Sulphur Phos. F.S.I. 
Matter 

1977 SD 7620 .90 6.10 19.60 73.40 .29 

SD 7701 .70 6.40 19.70 73.20 -28 
SD 7701 .60 7.90 19'.20 72:30 .49 

SD 7702 .80 6.30 18.40 74.50 .46 
SO 7702 .70 6.30 19.20 73.80 .45 

SD 7703 .80 5.60 20.40 73.20 .24 

so 7703 .70 6.40 20.10 72.80 .43 

so 7704 .60 7.10 19.60 72.70 .24 
SD 7704 .60 7.10 20.00 72.30 .42 

SD 7705 .80 4.30 22.70 72.20 .54 
SD 7705* .60 5.60 20.20 73.60 .26 
so 7705 .70 6.80 19.50 73.00 .42 
SD 77oa* .sb 7.00 21.10 71.10 .33 
SD 7709 .80 6.60 20.40 72.20 .33 

SD 7709 ii0 7.40 19.40 72.60 .52 

SD 7710 1.40 6.40 22.30 69.90 .38 

SD 7710 1.00 8.20 20.50 70.30 .45 
SD 7712 .70 9.10 20.20 70.00 .67 

SD 7712 .60 8.70 19.70 71.00 .58 
SD 7715 .70 8.30 18.80 72.20 .46 

SD 7715 .60 9.20 18.40 71.80 .51 
A 7711 /&J 7.70 19.00 72.70 3 

Avg. .74 7.02 19.92 72.30 .41 

Prior to 
1976 SD 7101 

SD 7102 
Avg. 

1976 SD 7609 

SD 7619 

Avg. 

.93 6.92 18.62 73.53 

-54 6.96 20.89 71.61 

.73 6.94 19.75 72.57 

.70 7.60 21.40 70.30 

-60 6.00 20.40 73.00 
.65 6.80 20.90 71.65 

.009 

.008 
.007 
.004 
.a05 
.019 
.003 
.280 
.004 

.032 

.020 

.006 

.014 

.017 

.006 

.dl8 

.006 

.007 

.005 

.006 

.004 

- 
.022 

6.0 

5.5 
6.0 
4.5 
7.0 
6.0 
7.5 
6.0 
5.5 

9.0 
7.5 

7.0 
7.0 
5.0 
6.0 
7.5 
5.5 
6.5 

4:o 
4.5 

6.5 
7.5 
6.3 

.34 8.5 
-23 u 
.28 7.8 

.56 8.0 
-49 x 
.52 7.8 

* 1977, less than 70% core reccwer~. 

4-5 



TABLE 4-2 

Simulated Product Analysis 
from drill core and adits 

Saxon Project Feasibility .Report 
October 1977 

1977 

Avg. 

1976 

Avg. 

Prior to 
1976 

Avg. 

SD 7620* 

SD 7620* 

SD 771X!* 

SO 7702* 

SD 7703* 

SO 77Q4* 

SD 7705 

SD 7709 

SD 7710* 

SD 7712 

SD 7715* 

A 7722 

SD 7609 

SO 7619 

SD 7101 

SD 7102 
Adit 2 

.9D 8.70 19.60 70.80 .36 

.90 6.10 20.10 72.90 .32 

1.10 6.50 20.60 71.80 .48 

1.00 5.10 20.30 73.60 .42 

.70 8.10 22.30 68.90 .38 

.80 6.20 20.60 .72.40 .36 

1.00 5.80 21.20 72.00 .51 

.7D 8.10 20.40 70.80 .42 

.80 6.00 22.10 71.10 .40 

.70 8.30 20.40 70.60 .46 

.80 7.10 19.40 72.70 .54 

-JJ 7.40 19.00 72.70 -39 

,a5 6.95 20.50 71.69 .42 

.70 9.00 19.70 70.60 .54 

p3J 6.60 22.40 70.20 & 

.75 7.80 21.05 70.40 .57 

.015 

.016 

.a13 

.006 

.043 

. 018 

.D20 

.004 

.016 

.D25 

.014 

- 

.017 

6.5 

7.0 

6.5 

7.5 

8.0 

7.0 
6.5 

4.0 
8.0. 

7.0 

6.5 

6.5 

6.8 

6.0 

u 

6.5 

.a7 6.71 20.42 72.00 .36 8.0 

1.05 9.48 20.25 69.22 .21 8.0 

.50 6.87 21.69 70.94 2 8.5 

..81 7.69 20.79 70.72 .36 8.2 

* 1977, less than 70% core recovery. 
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TABLE 4-3 

Simulated Product Analysis 
from drill core snd adits 

Saxon Project Feasibility Report 
October 1977 

Saxon East Seam 

YW- Drill hole Residual Ash- Volatile Fixed Sulphur Phos. F.S.I. 
or Adit Moisture Matter Carbon 

1977 so 7708 .70 6.00 20:80 72.50 .60 .013 8.0 

Prior to 

1976 Adit 3 .68 5.36 22.55 71.40 .49 7.5 

Adit 4 -72 8.34 21.94 69.00 &xJ G 

Avg. .70 6.85 22.25 70.20 .65 8.3 

Table 4-4 

Simulated Product Analysis 
from drill core and adits 

Saxon East Seam 

Yeai- D;;l;d:;le Residual Ash Volatile Fixed Sulphur Phos. F.S.I. 
Moisture Matter Carbon 

1977 SO 7702 .80 4.60 21.70 72.90 .59 .034 8.5 

Prior to 

1976 so 7101 1.16 6.57 20.18 72.09 .60 8.5 

SD 7101 .87 8.67 u '89.74 -48 $J 

Avg. 1.02 7.62 20.45 80.92 .54 8.8 
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TABLE 4-5 

Simu1ate.l Praduct.Analysis 
from drill core and adits 

Saxon Project Feasibility Report 
October 1977 

Saxon East Seam 

Yeal- !J,~;l~,:;le Residual Ash Volatile' Fixed Sulphur Phos. F.S.I. 
Moisture Matter Carbon 

1977 

Avg. 

1976 

Avg. 

Prior to 
1976 

so 7702* 

SD 7703s 

SD 7704 

SD 7704 

SD 7705 

SD 7706* 
SO 77OB* 

so 7709 

SD 7710* 

SD 7712 

SD 7715 

A 76-4-l 
SO 7617 

so 7609 

SD 7619 

so 7001 

SD 7101 

SD 7102 

1.10 5.10 21.. 60 72.20 

1.00 5.10 22.30 71.60 

.80 8.70 20.90 69.60 

1.20 4.10 22.20 72.50 

1.20 6.70 22.00 70.10 

.80 6.90 20.60 71.70 

.80 5.40 22.10 71.70 

.80 8.00 20.80 70.40 

.90 5.50 22.20 71.40 

.80 7.70 20.80 70.70 

6.10 u m 

.92 ' 6.30 21.44 71.34 

.5p 8.10 20.10 71.30 

.80 8.60 21.00 69.60 

.80 8.90 20.20 70.10 

-70 6.40 22.40 70.50 

.70 8.00 20.93 70.38 

.33 .040 6.5 

.37 .050 7.0 

.47 .035 7.5 

.38 .038 7.5 

.37 .022 6.0 

.35 :018 5.5 

.25 .025 5.0 

.42 .036 3.5 

.28 .019 8.0 

.44 .016 6.0 
& .024 6.5 

.37 .029 6.5 

.48 7.5 

.48 5.5 

.45 4.5 

-47 &I 

.47 6.5 

.37 4.74 25.35 69.54 .30 6-7 

1.02 7.51 19.12 72.35 .46 6.5 

.69 6.96 20.15 m & 7.0 
.69 6.40 21.54 71.36 .40 6.5 

* 1977, less than 70% core recovery. 
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TABLE 4-6 

Simulated Product Analysis 
from drill cow and adits 

Saxon Proiect Feasibilitv Reoort 
October 1977 

Saxon South Seam 

Yeal- Dpl:,;o,le Residual Ash. Volatile Fixed Sulphur Phos. F.S.I. 
MoIstwe Matter Carbon 

1977 SD 7707* 
SD 7711 

SD 7713 

SD 7716* 
SD 7721* 

SD 7724* 
SD 7725 

SD 7726 
A 7713 

Avg. 

1976 so 7601 

SD 7604 
SD 7606 
SD 7606 
SD 7610 
SD 7611 
SD 7614 

Avg. 

.90 7.00 

.90 8.20 

.60 4.60 
1.10 7.80 
.80 10.50 
.60 8.00 
.60 8.20 
.40 9.30 

.07 7.30 

.66 7.86 

.7d 8.40 
..80 8.50 

1.00 9.40 
.90 10.60 
.40 9.30 
.70 9.50 

-.5J 7.90 

.71 9.09 

* 1977, less than 70% core recovery. 

24.20 67.90 .35 
24.50 66.40 .42 
29.90 67.90 .36 
23.60 67.60 .42 
22.70 66.00 .32 
25.30 66.10 .33 
22.27 68.50 .39 
20.30 70.00 .38 
22.70 69.00 -41 

23.93 67.71 .38 

.008 8.5 

.005 7.0 
.003 a.5 
.002 7.0 
.004 4.0 
.004 6.5 
.003 6.0 
.002 4.5 

- 7.5 

.004 6.6 

21.00 69.90 .46 7.0 

22.40 68.30 .42 7.5 

21.10 68.50 .40 6.0 

21.40 67.10 .41 4.0 

22.50 67.80 .50 7.0 

22.50 67.30 .41 7.0 
23.30 68.30 -57 G 

22.03 68.17 .45 6.5 
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TABLE 4-7 

Simulated Product Analysis 
fram'ilrill core and adits 

Saxon Project Feasibility Report 
October 1977 

Saxon South Seam 

Yeai. Drill hale Residual Ash Volatile Fixed Sulphur Phos. F.S.I. 
or Adit Moisture. Matter Carbon 

1977 SD 7707 

SD 7711 
SD 7713 

SD 7714 

SD 7716 

SD 7720 

SD 7721 

SD 7724* 

SD 7725 

SD 7726 

A 7724 

Avg. 

1976 SD 7601 

SD 7604 

SD 7606 

SD 7607 

SD 7610 

SD 761i 

SD 7614 

Avg. 

.80 5.70 24.30 

.9D 7.20 26.10 

.6D 5.70 27.80 

.8D 6.70 24.80 

.7D 7.10 24.80 

.50 6.10 24.10 

.7D 7.20 24.70 

.70 8.00 26.30 

.80 8.10 23.20 

.60 6.90 23.90 

& 6.70 22.40 

.70 6.85 24.76 

.80 8.20 23.00 

.80 6.80 22.50 

1.30 7.40 22.30 

1.00 7.00 24.60 

.70 6.90 23.60 

.80 7.40 23.30 

.80 7.00 22.90 

.88 7.24 23.17 

69.20 .35 

65.80 .38 

65.90 .30 

67.70 .31 
67.40 .34 

69.30 .41 

67.40 .36 

65.30 .37 

67.90 .38 

68.60 .38 

70.30 & 

67.70 .36 

68.00 .52 

69.90 .34 

69.00 .47 

67.40 .43 

68.80 .47 

68.50 .38 

69.30 -35 

68.70 .42 

.Oll 8.0 

.014 7.0 

.D14 7.5 

.D24 7.5 

.D25 7.5 

.033 7.5 

.OD9 7.5 

.Oll 7.0 

.015 5.5 

.Oll 7.0 
- 7.5 

.017 7.2 

7.5 

6.5 

6.5 

7.0 

7.5 

7.5 

- 1?15. 

-- 7.1 

* 1977, less than 70% ewe recovery. 
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TABLE 4-8 

Simulated Product.Analysis 
from drill core and adits 

Saxon Project Feasibility Report 
October 1977 

Saxoq South seam 3 7 

Year Drill hole Residual Ash Vplatile Fixed Sulphpr Phos. F.S.J. 
or Adit Moisture Matter Carbon 

1977 so 7707* 
sq 7711 
SD 7719* 

5b 7716 
SD 7720 

so 7721 
90 7724 

SD 7725 

SP 7726 
Avg. 

1976 SD 7601 

SD 7603 
50 7606 
SD 7614 

Avg. 

,*a 7.70 

,a0 9.60 

.50 11.60 

.60 7.30 

.80 8.00 

.80 8.70 

.60 ;.10 

180 8.60 
a 8.60 

48 8.35 

.9g. 9.20 

.7Q 6.10 
1,00 9.09 

A?!?- 9.30 
.85 8.40 

'i 1977, less than 7p% ccwe r&~ei-y. 

23.10 68.40 .61 .015 
Z6.60 63.00 .74 .016 

27.10 fO.80 .82 ,012 

24.40 67.39 .56 .035 

22.69 68.60 .57 .015 
25.90 64.60 .62 .034 

27.70 66.60 .7a .014 

24.60 66.99 .80 .066 

22.80 68.10 .73 
2 

9 
25.02 65.93 .024 

f.0 

8.5 

7.0 
8.0 

7.5 
7.5 
8.0 
8.0 

z$ 
7.7 

23.60 66.30 .37 7.5 

26.10 67.00 .67 7.0 
23.80 66.20 .6IJ 7.5 
22.90 67.00 67 " 
24.10 66.62 .59 7.4 
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TABLE 4-9 

Simulated Product Analysis 
from drill core'and adits 

Saxon Project Feasibility Report 
October 1977 

Saxon South Seam 

Yeal- Drill hole Residual Ash Volatile Fixed Sulphur Phos. F.S.I. 
or Adit Moisture Matter Carbon 

1977 SD 7707* 1.10 

SD 7707* 1.50 

SD 7711 .9D 

SD 7711 .90 

SD 7713 .8D 

SD 7713 .50 

so 7715 .70 

SD 7718 .80 

SD 7718 .50 
SD 7720 .80 

SD 7722 .90 

SD 7723 .90 

SO 7724 .70' 

SD 7725 .!O 

A 7745 .80 

Avg. .84 

1975 SD 7501 .80 

so 7504 .90 
SD 7505 1.30 

so 7505 .90 

SD.7510 .70 

SD 7511 .90 

SD 7514 1100 

SD 7518 .90 

A 7542 .50 

A 7544 -60 

Avg. .85 

5.50 25.40 58.00 

5.40 25,70 55.40 

5.50 28.10 54.40 

7.10 28.40 53.50 

5.50 27.80 54.80 

5.30 28.20 55.90 

5.90 25.06 55.40 

7.30 25.40 55.50 

5.10 24.20 70.10 
5.80 24.20 59.20 

5.40 24.80 57.90 

6.90 24.50 57.50 

5.50 27.40 55.40 

7.50 25.50 55.20 

7.70 24.40 67.10 

5.50 25.08 55.55 

7.50 24.50 57.00 

5.90 25.50 55.50 
7.20 23.80 57.70 

5.80 25.80 55.50 

7.40 25.20 55.70 

7.10 25.10 55.90 

7.40 24.00 57.50 

7.50 24.50 57.10 

7.40 27.00 5k.00 

7.90 23.80 57.70 

7.32 24.94 55.88 

.50 

.30 

.29 

.55 

.33 

.57 

.30 

.37 

.75 
.35 

.30 

.38 

.34 

.35 

& 

.43 

.015 8.5 

.018 7.0 

.012 7.5 

.004 8.0 

.017 7.5 

.OD5 8.0 

.OlO 7.5 

.010 8.0 

,004 7.5 

.018 7.5 

.019 8.0 

.018 7.5 

,014 7.5 

,015 7.5 

- s.0 

.ol3 7.7 

.54 7.5 

.47 5.5 

.37 7.0 

.42 8.0 

.41 7.0 

.35 7.5 

.34 5.5 

.55 7.5 

.43 7.5 

&J u 

.44 7.3 

* 1977, less than 70% core recovery. 
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TABLE 4-10 

Simulated Product .Analysis 
from drill core and adits 

Saxon Project Feasibility Report 
October 1977 

Saxon South seam 

Year Drill hole Residual Ash Volatile Fixed Sulphur Phos. F.S.I. 
OP Adit Moisture Matter Carbon 

1977 SD 7717 -60 7.30 .26.10 
SD 7726 -70 4.40 25.80 

Avg. .65 5.85 25.95 

1976 SD 7601 .90 8.20 25.00 65.90 .44 6.5 

SO 7608 .90 8.70 25.40 65.00 .57 8.0 
SD 7615 1.00 6.40 25.30 67.30 -66 s.0 

Avg. .93 7.77 25.23 66.07 .56 7.5 

Table 4-11 

66.00 .62 .021 8.0 
69.10 2 .015 s.s 
67.55 .70 .018 8.3 

Simulated Product Analysis 
from drjll core and adits 

Saxon South Seam 

YeFir Drill hole Residual Ash Volatile Fixed Sulphur Phos. F.S.I. 
or Adit Moisture Matter Carbon 

1977 SD'7724 .60 4.90 28.50 66.00 .65 .060 8.0 
SD 7726 & 5.20 26.70 67.50 3 .034 m 

Avg. .60 5.05 27.60 66.75 .67 .047 8.0 

1976 SD 7601 1.10 6.30 27.60 65.00 .67 7.5 
SD 7615 .80 5.80 25.50 67.90 -71 7.5 

Avg. .95 6.05 26:55 66.45 .69 7.5 
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433 COMPUTER SIMULATIONS OF PRODUCT QUALITY 

Estimates of clean coal product quality have been deter- 
mined by simulating mining schedules prepared for each period, 
using both the open pit reserves and the underground production 
schedules. To do this, the underground coal production was 
estimated for thecorreqonding open pit periods from Montan 
Consulting's clean coal production schedule. During each period 
the production from each mine was assigned to various represen- 
tative drill hole and adit washability data sets depending on a 
data set's proximity to the actual area being mined. Drill holes 
with less than 70% recovery were not considered. 

The drill holes and adits selected were first adjusted 
so that their size consist was roughly equivalent to that expected 
in a mining situation. The washability curves were then adjusted 
according to the yields which ware assigned and have been dis- 
cussed in part two of this volume. If the estimated yield was 
different: from the reported lab yield, the washability curves were 
adjusted to provide the estimated yield at a cut point of 1.54 
(or 1.60 for 1976 data points) for the +28 mesh (Heavy media 
cyclone) portion of the coal and 1.76 (or 1.80 for 1976 data 
points) for the 28 mesh x 100 mesh (water cyclone) portion of the 
feed. The adjustment and blending of these data sets assumed 
that the frothed coal would contain 10% ash. 

Once the data sets had been assigned to mining areas and 
adjusted, they were input into the computer washplant simulator 
along with their assigned tonnages. The computer then randomly 
selected blocks of coal represented by each drill core and adit 
in quantities roughly equivalent to the amount of coal mined 
from one seam at any one time. The size of these blocks was 
based on probable mining parameters for each of the underground 
and open pit areas. These blocks were accumulated until l/50 
of the periods' total production was reached. The random selec- 
tion process was repeated 50 times, hence generating 50 possible 
combinations of drill and adit data sets. The washability and 
quality data for 25 of these combinations were then individually 
blended and cut to theoretically produce 7.5% ash in the product. 

The variation in product quality was tested in two 
basic ways. First the final product ash was specified at exactly 
7.5% and the cut points were determined to arrive at that ash. 
Then the cut points were fixed for each period based on computer 
simulator runs at 7.5% ash and the ash was allowed to vary. These 
cases represent extreme limits of variation in product coal quality 
within one period since the seam and areas mined are randomly 
selected and, secondly,' the cut points are not varied within one 
period. Inrctual practice specific gravity cut points are adjusted 
to major variations in plan feed coal and this would have the 
tendency to increase the yield and maintain the quality of the 
product coal. 
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Tables which demonstrate the clean coal quality and its 
standard deviation for each period are presented on the following 
pages. These tables indicate the average value for each para- 
meter in a period and its standard deviation calculated on the 
25 mixes that were selected in that period. In the first set 
(table 4-12) the ash is fixed at 7.5% and in the second set (table 
4-13) the cut points are fixed at pre-determined values for each 
period as has been previously discussed. It will be noted that 
in some periods, when the ash is fixed the average ash for the 
period is below 7.5%. This is due to the fact that in some random 
mining selections the coal was too clean to produce 7.5% ash at 
the highest cut points that were allowed (1.90 for each of the 
cyclone circuits). This indicates that some monitoring of the 
production schedule may be necessary to keep the plant operating 
efficiently as cut points this high are not practical. 
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4.4 COKING QUALITY 

441 TEST RESULTS 

The results of the coke tests done in Japan, Germany, 
France, and Canada during 1976 and 1977 are summarized in Tables 
4-14 and 4-15 on the pages following this section. Similar tests 
were done in 1972 in Canada and have been reported previously. 
All of the reported results for the 1976 and 1977 test work are 
presented in Volume III. 

The interpretation of coke test results is somewhat 
difficult as each steel mill or country uses somewhat different 
criteria to establish the appropriateness of a coking coal in its 
blending scheme. One of the most unequivocal methods of evaluating 
a coking coal is therefore to determine how a coal blend behaves 
in the test oven when that particular coal replaces a known coal 
in varying proportions in the blend. A number of the tests that 
have been done on the Saxon coals are interesting in this regard. 
In France, for example, a Saxon coal blend was substituted for 
Polish coking coal and found to be superior to it and coal from 
adit 77-l-l was used to replace a low volatile Australian coal 
and it turned out to be approximately equivalent to it despite an 
anomalously low charge density in the Saxon test run which has not 
been satisfactorily explained. 

Tests done in Japan have also indicated that the Saxon 
coals from adits 76-4-l and 76-4-2 were good blending coals, 
although adit 76-4-l from the underground mine area was superior 
to the other sample from the open pit. This was to be expected 
as adit 76-4-l had a lower volatile content. The wide variety of 
blend tests that were done in Japan and the consistently good 
results that were obtained are a very encouraging indication of 
the value of the Saxon coals. 

The results of the tests done in Germany were somewhat 
more ambiguous than those done in Japan and France as the blend 
tests were done without particular reference to blend substitution. 
The 1976 test results did, however, indicate that the Saxon coals 
could be coked on their am as they have nearly optimum proportions 
of reactive and inert material. However the German tests indicated 
that the resulting coke strength (as measured by IS0 40) would 
only be just within the accepted limits for blast furnace operation 
(IS0 40 = 70%). On the other hand, very good results (IS0 40 = 77%) 

were obtained by blending Saxon coal with medium volatile coking 
coal from the Ruhr. 

Preliminary results from the 1977 tests, which are not 
included in Volume III as they have not yet been formally received, 
also indicate that Saxon coals make acceptable blends with Germany's 
Lohberg coal. 
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442 FLUIDITY AND DILATATION 

.l Fluidity 

Most drill cores were analyzed for fluidity during 1977 
and in addition a study of fluidity decay in drill core samples 
from the Saxon project was started. The results of the latter 
study are not yet available, however, the average apparent fluidity 
of the Saxon coals has been calculated by averaging the logarithm 
of the fluidity measurements for each seam in both Saxon East and 
Saxon West . The results of these calculations are presented in 
the following table: 

AVERAGE ANTILOG 
LOG. OF OF AVERAGE 
MAXIMUM NAXIMIJM 

SEAM FLUIDITY FLUIDITY 

SAXON EAST 1 0.95 9.0 ddpm 
2 0.84 7.0 ddpm 
4 0.65 4.5 ddpm 

SAXON SOUTH 1 1.89 78 ddpm 
2 1.81 65 ddpm 
3 2.15 141 ddpm 
4 2.06 114 ddpm 

As expected, these analyses indicate that the higher 
volatile coals from Saxon South are more fluid than the lower 
volatile coals from Saxon East. 

.2 Dilatation 

Ruhr dilatometer tests were also done on the significant 
core samples from the 1977 exploration program. The results of 
these tests appear to be somewhat more erratic than the fluidity 
results although anomalous values were also obtained in those 
measurements. Both the fluidity and dilatometer test results are 
presented in the analytical appendix in Volume III. The following 
table is a summary of those results: 

SEAM 

SAXON EAST 1 
2 
4 

SAXON SOUTH 1 
2 
3 
4 

AVERAGE AVERAGE 
CONTRACTION DILATION 

21.10% 0.35% 
24.18% -3.50% 
21.55% -7.25% 

25.38% 43.83% 
25.56% 21.00% 
26.63% 50.88% 
26.50% 35.93% 
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The trend of these results is similar to those for fluidity 
where the better results are obtained from the higher volatile coals. 
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TABLE 2-1 

SAXON SOUTH RESERVES 
North Pit (Unoxidized) 

Period A 

Saxon Project Feasibility Report 
October 1977 

Total Clean Plant 
Avg. Seam SELDI In Place Mined Avg. Coal Plant Feed Plant 
Thickness Volume SeaIll Raw Coal Raw Coal Yield m-9) Feed VOlUrnf Feed 

Seam No. b) (m3) S.G. (Tonnes) (Tonnes) (%I (Tonnes) (Tonnes) (m3) S.G. 

10 Not Mined 

5' 1.44 22,000 1.47 32,340 26,155 77.9 20,396 34,362 21,903 1.57 

4 8.73 944,900 1.52 1,436,248 1,163,361 71.1 826,657 1,221,224 791,670 1.54 

3 1.78 281,100 1.54 432,894 350,644 65.9 231,080 435,069 266,066 1.64 

2 6.33 639,300 1.44 920,592 745,680 76.2 567,969 799,672 542,375 1.47 

1 3.63 26,900 1.51 40,619 32,901 71.0 23,360 36,863 23,590 1.56 

Totals 1,914,200 1.50 2,862,693 2,318,781 72.0 1,669,462 2,527,190 1,645,604 1.54 



TABLE 2-2 

SAXON SOUTH RESERVES 
North Pit (Unoxidized) 

Period B 

Saxon Project Feasibility Report 
October 1977 

Total Clean Plant 
Avg. Seam SeXll In Place Mined Avg. CO.31 Plant Feed Plant 
Thickness V0llXlle Seam Raw Coal Raw Coal Yield (Dry) Feed Volume Feed 

Seam No. Cm) (m3) S.G. (Tonnes) (Tonnes) (%) (Tonnes) (Tonnes) (m3) S.G. 

10 Not Mined 

5 1.80 69,000 1.47 101,430 82,158 82.4 67,738 102,651 65,205 1.57 

4 8.66 1,582,500 1.52 2,405,400 1,948,374 71.4 1,391,778 2,046,065 1,326,230 1.54 

3 1.75 676,600 1.54 1,041,964 843,991 65.9 556,393 1,050,683 641,997 1.64 

2 5.97 2,870,600 1.44 4,133,664 3,348,268 76.9 2,574,199 3,605,324 2,442,030 1.48 

1 3.61 1,677,700 1.51 2,533,327 2,051,995 71.8 1,472,561 2,296,381 1,470,022 1.56 

Totals 6,876,400 1.49 10,215,785 8,274,786 73.3 6,062,669 9,101,104 5,945,484 1.53 



TABLE 2-3 

SAXON SOUTH RESERVES 
North Pit (Unoxidized) 

Period C 

Saxon Project Feasibility Report 
October 1977 

Total Clean Plant 
Avg. Sean SeaIll In Place Mined Avg. Coal Plant Feed Plant 
Thickness VOlUlW? seam Raw Coal Raw Coal Yield Feed Vol e Feed 

Seam No. Cm) (m3) S.G. 
(Dry) 

(Tonnes ) (Tonnes) (%) (Tonnes) (Tonnes) (r$ S.G. 

10 1.28 17,500 1.36 23,800 19,278 90.0 17,350 26,587 17,497 1.52 

5 1.31 59,900 1.47 88,053 71,323 80.8 57,560 95,768 59,630 1.61 

4 7.19 2,249,500 1.52 3,419,240 2,769,584 71.2 1,971,271 2,936,841 1,898,121 1.55 

3 2.15 1,089,700 1,54 1,678,138 1,359,292 67.8 921,286 1,630,247 1,005,819 1.62 

2 5.76 3,517,OOO 1.44 5,150,880 4,172,213 77.6 3,237,916 4,504,204 3,048,275 1.48 

1 3.89 2,487,OOO 1.51 3,755,370 3,041,850 74.8 2,273,843 3,383,637 2,169,828 1.56 

Totals 9,480,600 1.49 14,115,540 11,433,540 74.2 8,479,226 12,577,284 8,199,170 1.53 



TABLE 2-4 

SAXON SOUTH RESERVES 
North Pit (Unoxidized) 

Period D 

Saxon Project Feasibility Report 
October 1977 

Total CleaIl Plant 
Avg. Seam St?aIll In Place Mined Avg. Coal Plant Feed Plant 
Thickness Volume Seam Raw Coal Raw Coal Yield 

(m3) S.G. 
(Dry) Feed Volume Feed 

Seam No. Cm) (Tonnes) (Tonnes) (72 (Tonnes) (Tonnes) (m3) S.G. 
- 

10 1.17 19,200 1.36 26,112 21,151 90.0 19,036 29,924 19,540 1.53 

5 1.38 187,900 1.47 276,213 223,733 76.8 171,742 296,524 185,286 1.60 

4 8.52 3,478,500 1.52 5,287,320 4,282,729 72.1 3,089,259 4,500,993 2,916,796 1.54 

3 1.64 808,200 1.54 1,244,628 1,008,149 64.2 646,731 1,271,603 774,394 1.64 

2 5.74 3,409,OOO 1.44 4,908,960 3,976,258 77.4 3,078,499 4,293,758 2,905,609 1.48 

1 4.15 2,684,OOO 1.51 4,052,840 3,282,800 71.5 2,346,679 3,628,551 2,331,199 1.56 

Totals 10,586,800 1.49 15,796,073 12,794,820 73.1 9,351,946 14,021,353 9,132,824 1.54 



TABLE 2-5 

SAXON SOUTH RESERVES 

NorthPz;tJOzidized) 

Saxon Project Feasibility Report 
October 1977 

Seam No. 

Total 
Sf2all1 

Volume 
(m3) 

Sea 
S.G. 

In Place Mined 
Raw Coal Raw Coal 
(Tonnes) (Tonnes) 

Avg. 
Yield 

(%I 

ClC3.n 
COd 
(Dry) 

(Tonnes) 

10 Not Mined 

5 28,900 1.47 42,483 34,411 79.1 27,207 

4 475,900 1.52 723,368 585,929 71.6 419,307 

3 104,200 1.54 160,468 129,979 66.9 86,992 

2 No Oxidized Coal 

1 10,500 1.51 15,855 12,843 70.0 8,990 

Totals 619,500 1.52 942,174 763,161 71.1 542,496 



TABLE 2-6 

SAXON SOUTH RESERVES 
North Pit ~(Oxidized) 

Period B 

Saxon Project Feasibility Report 
October 1977 

Seam No. 

Total 
Se2.m 

Volume 
(m3) 

St?Xll 
S.G. 

In Place Mined .Avg. 
Raw Coal Raw Coal Yield 
(Tonnes) (Tonnes) (%) 

Cleall 
Coal 
(Dry) 

(Tonnes) 

10 No Oxidized Coal 

5 No Oxidized Coal 

4 175,400 1.52 266,608 215,952 70.9 153,195 

3 53,400 1.54 82,236 66,611 67.2 44,775 

2 400,900 1.44 145,296 117,690 78.2 92,035 

1 18,100 1.51 27,331 '22,138 76.6 16,964 

Totals 347,800 1.50 521,471 422,391 ,72.7 306,969 



TABLE 2-7 

SAXON SOUTH RESERVES 
North Pit (Oxidized) 

Period C 

Saxon Project Feasibility Report 
October 1977 

Seam No. 

Total 
Seam 

Volume 
(m3) 

Seam 
S.G. 

In Place Mined Avg. 
Raw Coal Raw Coal Yield 
(Tonnes) (Tonnes) (2) 

Clean 
Coal 
(Dry) 

(Tonnes) 

10 8,100 1.36 11,016 8,923 90.0 8,031 

5 30,500 1.47 44,835 36,316 80.4 29,184 

4 441,600 1.52 671,232 543,698 72.6 394,778 

3 103,800 1.54 159,852 129,480 67.2 87,010 

2 142,400 1.44 285,056 166,095 79.5 131,985 

1 81,700 1.51 123,367 99,927 80.1 80,040 

Totals 808,100 1.50 1,215,358 984,439 74.3 731,028 



TABLE 2-8 

SAXON SOUTH RESERVES 
North Pit (Oxidized) 

Period D 

Saxon Project Feasibility Report 
October 1977 

Seam No. 

Total 
S&Wl 

Volume 
(m3) 

SG%ll 
S.G. 

In Place Kned 
Raw Coal Raw Coal 
(Tonnes) (Tonnes) 

Avg. 
Yield 

(%) 

Cl&Xl 
COd 
(Dry) 

(Tonnes) 

10 No Oxidized Coal 

29,500 1.47 

4 72,700 1.52 110,504 89,508 69.5 62,200 

3 Nonoxidized Coal 

2 No Oxidized Coal 

1 No Oxidized Coal 

Totals 102,200 1.51 153,869, 124,634 72.9 90,866 



TABLE 2-9 

SAXON SOUTH RESERVES 
South Pit (Unoxidized) 

Period I 

Saxon Project Feasibility Report 
October 1977 

Total Clean Plant 
Avg. Sean Sl33ll In Place Mined Avg. OX1 Plant Feed Plant 
Thickness VCJlUllle Seoul Raw Coal Raw Coal Yield (Dry) Feed VClllXlle Feed 

Seam No. Cm) (m3) S.G. (Tonnes) (Tonnes) (%) (Tonnes) (Tonnes) (m3) S.G. 

10 1.10 23,100 1.36 31,416 25,447 90.00 22,902 36,674 23,814 1.54 

1 4.13 10,300 1.51 15,553 12,598 75.00 9,448 13j931 8,949 1.56 

Total 33,400 1.41 46,969 38,045 85.00 32,350 50,605 32,763 1.54 



TABLE 2-10 

SAXON SOUTH RESERVES 
South Pit (Unoxidized) 

Period 2 

Saxon Project Feasibility Report 
October 1977 

Total Clean Plant 
Avg. Seam Seam In Place Mined Avg. CCL31 Plant Feed Plant 
Thickness VOllUW Sf33lll Raw Coal Raw Coal Yield (Dry) Feed VOlllIW Feed 

Seam No. (4 (10~) S.G. (Tonnes) (Tonnes) (%) (Tonnes) (Tonnes) (m3) S.G. 

10 1.22 102,500 1.36 139,400 112,914 90.0 101,623 157,829 103,441 1.53 

5 1.63 223,700 1.47 328,839 266,360 79.3 211,249 339,728 214,546 1.58 

4 10.15 1,981,200 1.52 3,011,424 2,439,253 67.3 1,642,330 2,543,603 1,652,204 1.54 

3 1.86 209,300 1.54 322,322 261,081 72.0 187,953 321,238 196;877 1.63 

Total 2,516,700 1.51 3,801,985 3,079,608 69.6 2,143,155 3,362,398 2,167,068 1.55 



TABLE Z-11 

SAXON SOUTH RESERVES 
South Pit (Unoxidized) 

Period .3 

Saxon Project Feasibility Report 
October 1977 

Total ClCHl Plant 
Avg. Seam SeaIll In Place Mined Avg. Coal Plant Feed Plant 
Thickness Volume S&Xll Raw Coal Raw Coal Yield (Dry) Feed V0lUll1e Feed 

Seam No. w (m3) S.G. (Tonnes) (Tonnes) (%I (Tonnes) (Tonnes) (m3) S.G. 

5 1.26 175,300 1.47 257,691 208,730 78.6 164,094 283,107 175,801 1.61 

4 8.99 1,882,300 1.52 2,861,096 2,317,488 68.1 1,577,370 2,429,421 1,575,541 1.54 

3 1.95 555,000 1.54 854,700 692,307 73.4 508,427 844,462 518,711 1.63 

2 4.74 1,652,500 1.44 2,379,600 1,927,476 88.6 1,708,479 2,113,853 1,423,242 1.49 

1 4.26 861,700 1.51 1,301,!67 1,053,945 68.6 722,852 1,162,082 779,899 1.49 

Total 5,126,800 1.49 7,654,254 6,199,946 75.5 4,681,222 6,832,925 4,473,194 1.53 



TABLE 2-12 

SAXON SOUTH RESERVES 
South Pit (Unoxidized) 

Period 4 

Saxon Project Feasibility Report 
October 1977 

Total Cl‘ZLUl Plant 
Avg. Seam SEUII In Place Mined Avg. COd Plant Feed Plant 
Thickness VOlUllfZ SEXI? Raw Coal Raw Coal Yield (Dry) Feed Volume Feed 

Seam No. Cm) (m3) S.G. (Tonnes) (Tonnes) G3 (Tonnes) (Tonnes) (m3) S.G. 

5 1.31 167,000 1.47 245,490 198,847 78.4 155,847 266,998 166,248 1.61 

4 8.91 1,760,800 1.52 2,676,416 2,167,897 68.2 1,478,722 2,273,545 1,474,270 1.54 

3 2.13 553,600 1.54 852,544 690,561 73.5 507,859 829,507 511,574 1.62 

2 4.79 1,487,100 1.44 2,141,424 1,734,553 87.1 1,510,937 1,900,525 1,305,140 1.46 

1 ,3.82 1,417,800 1.51 2,140,878 1,734,111 70.3 1,219,039 1,932,529 1,238,608 1.56 

Total 5,386,300 1.50 8,056,752 6,525,969 74.7 4,872,404 7,203,104 4,695,840 1.53 



TABLE 2-13 

SAXON SOUTH RESERVES 
Saxon Pit (Oxidized) 

Period 2* 

Saxon Project Feasibility Report 
October 1977 

Seam No. 

10 

Total 
SeC3lll 

Volume 
(m3) 

52,300 

SeaIll 
S.G. 

1.36 

In Place Mined Avg. 
Raw Coal Raw Coal Yield 
(Tonnes) (Tonnes) (7-j 

71,128 57,614 90.0 

Cl&3ll 
Coal 

(Dry) 
(Tonnes) 

51,852 

5 47,500 1.47 69,825 56,558 79.2 44,804 

4 276,700 1.52 420,584 340,673 68.6 233,619 

3 36,700 1.54 56,518 45,780 76.0 34,792 

2 8,100 1.44 11,664 9,448 90.0 8,503 

Totals 421,300 1.49 629,719 510,073 73.2 373,570 

* Saxon Pit Period 1 - no oxidized coal 



TABLE 2-14 

SAXON SOUTH RESERVES 
South Pit (Oxidized) 

Period 3 

Saxon Project Feasibility Report 
October 1977 

Seam No. 

10 

Total 
Seam 

VOlUlW 
(IA 

6,100 

St?aIll 
S.G. 

1.36 

In Place Mined Avg. 
Raw Coal Raw Coal Yield 
(Tonnes) (Tonnes) (X) 

8,296 6,720 90.0 

Clean 
COd 
(Dry) 

(Tonnes) 

6,048 

5 6,800 1.47 9,996 8,097 78.0 6,315 

4 114,100 1.52 173,432 140,480 69.0 96,931 

3 18,000 1.54 27,720 22,453 76.0 17,064 

2 101,300 1.44 145,872 118,156 92.3 109,079 

1 75,500 1.51 114,005 92,344 68.0, ',62,794 

Totals 321,800 1.49 479,321 388,250 76.8 298,231 



TABLE 2-15 

SAXON SOUTH RESERVES 
South Pit (Oxidized) 

Period 4 

Saxon Project Feasibility Report 
October 1977 

Seam No. 

Total 
SS3Ul 

VOlUlW 
(m3) 

StXiDl 
S.G. 

In Place Mined Avg. 
Raw Coal Raw Coal Yield 
(Tonnes) (Tonnes) (%) 

Clean 
CCd 
(Dry) 

(Tonnes) 

4 31,200 1.52 47,424 38,413 69.0 26,505 

3 23,800 1.54 36,652 29,688 76.0 22,563 

2 48,400 1.44 69,696 56,454 90.0 50,808 

1 41,100 1.51 62,061 50,269 68.0 34,183 

Totals 144,500 1.49 215,833 114,824 76.7 134,054 



TABLE 2-16 

SAXON SOUTH OF'EN PIT 
Total Volumes by Cross-Section 

Saxon Project Feasibility Report 
October 1977 

South Pit 

X Section Planimeter Readings* 
NO. #l #2 

Planimeter 
Function 

Pit Vol me** 
Ed) 

x7703 1.14 1.17 

x7704 5.36 5.19 

x7705 12.74 13.04 

X7706 20.70 20.88 

x7707 54.71 54.67 

X7708 59.14 59.20 

x7709 62.92 62.71 

x7710 50.80 50.85 

x7711 44.79 44.31 

X7712 26.98 27.00 

x7713 9.62 9.59 

x7714 5.77 5.83 

TOTAL. 

466,504 

2,122,495 

5,206,271 

8,397,081 

22,089,291 

23,898,763 

25,370.979 

20,528,218 

11,993,745 

10.901,261 

3,879,460 

2,342,620 

143,196,688 

* Planimeter reading 1 & 2 were averaged then multiplied by the planimeter 

function to obtain volume 

** The pit volume calculated includes all material from surface to the base 

of the pit 



TABLE 2-17 

SAXON SOUTii OPEN PIT 

Total Volumes by Cross-Section 

Saxon Project Feasibility Report 
October 1977 

North Pit 

X Section Planimeter Readings* Planimeter Pit Vo 
No. #1 #2 Function 3 

ume** 
(M 1, 

x7703 

x7704 

x7705 

X7706 

x7707 

X7708 

x7710 

x7711 

X7712 

x7713 

x7714 

x7715 

X7716 

x7717 

X7718 

x7719 

X7720 

X7721 

X7723 

X7724 

X7725 

X7726 

X7727 

X7728 

* 

** 

2.98 2.94 

4.56 4.67 

8.44 8..40 

12.00 12.11 

3.97 3.86 

3.83 3.98 

5.28 5.34 

10.63 10.38 

19.87 19.84 

25.25 25.06 

31.52 31.61 

40.05 39.46 

45.65 45.88 

43.51 43.12 

41.20 41.21 

41.41 41.33 

48.21 48.65 

56.30 56.06 

68.72 69.11 

75.35 76.16 

75.36 74.95 

55.14 55.38 

34.67 34.71 

19.72 19.45 

9.64 9.74 

4.84 4.69 

1,195,544 

1,863,999 

3,400,838 

4,869,015 

1,581,269 

1,577,230 

2,144,709 

4,242,970 

8,019,435 

10,160,105 

12,749,104 

16,057,045 

18,484,484 

17,494,929 

16,642.700 

16,709,343 

19.560,877 

22,691,102 

27,713,599 

30,597,445 

30,355,105 

22,319,514 

14,011,291 

7,910,382 

3,913,791 

1,924,584 

TOTAL 318,190,409 

Planimeter reading 1 & 2 were averaged then multiplied by the planimeter 
function to obtain volume 

The pit volume calculated includes all material from surface to the base 
of the pit 



TABLE 2-18 

SAXON SOUTH OPEN PIT. 
Total Volumes by Cross-Section 

Saxon Project Feasibilitv Report 
October 1977 

North Pit - Extension X 

X Section 
NO. 

Planimeter Readings* 
#l #2 

Planimeter 
Function 

Pit Vo ume** 
3 (M ) 

x7728 12.41 12.39 3969 4,921,560 

x7729 19.14 19.00 I! 7,568,883 

x7730 19.42 19.10 II 7,660,170 

x7731 15.89 15.95 \I 6,318,648 

X7732 12.60 12.49 II 4,979.111 

x7733 7.54 7.60 II 3,004,533 

x7734 

x7735 

X7736 

x7737 

4.45 4.44 II 1,764,221 

2.41 2.43 IO 960,498 

1.23 1.21 II 486,203 

.21 .20 II 81,364 

TOTAt 37,745,191 

* Planimeter reading 1 & 2 were averaged then multipl~ied by the planimeter 
function to obtain volume 

** The pit volume calculated includes all material from surface to the base 
of the pit 
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3.1 SLIMNARY OF TOTAL SAXON COAL RESERVES 

311 RESERVE SUMMARY 

III those areas of the Saxon property which have been 
explored with some drilling, trenching and adit driveage, in 
addition to geological mapping, in place raw coal reserves 
totalling 468.5 million tonnes have been outlined. An addi- 
tional exploration potential of 260 million tonnes has been 
estimated for the Saxon West area where only geological mapping 
has been done to date. Reserves have only been calculated to a 
nominal depth of 500 metres. 

From portions of the total in place reserve that are 
located in Saxon East and are amenable to hydraulic mining, and 
those in Saxon South which can be mined by open pit methods, 
areas have been selected for mine planning which encompass 150.5 
million tonnes of this in place reserve and could provide about 
76.0 million tonnes of clean product coal. 
- 

The total coal reserve for the Saxon property is 
summarized in table 31'dn the following page. The reserve 
block areas which are used in this table are also summarized 
on map SXON 75-0588-R& which follows it. These reserve areas 
are based primar%?ly-dn blocks,that are defined by a combination 
of geological structure, topography, and m$ne planning. The 
primary areas of interest are Blocks Land II in Saxon East, 
and pit areas in Saxon South which contain am of the reserves 
that provide'the basis for the present feasibility study. 

1n the Saxon South area, sufficient reserves have been 
defined to provide 40.5 million tonnes of clean coal at a strip- 
ping ratio of 7.64 cubic metres of overburden to one tonne of 
plant feed coal. Of this amount, 37.3 million tonnes are available 
from proposed mine areas and 3.2 million tonnes from the North Pit 
Extension at essentially the same stripping ratios. 

In the Saxon East area, 35.5 million tonnes of clean 
coal are available from the proposed mining areas, and, although 
this is adequate for the proposed mine production schedule, some 
optimization of ‘the mine plans will probably be necessary before 
they are finalized. In any case, there is no doubt that there 
are more than sufficient reserves to meet the requirements of the 
present study. 
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so”t&Pit* 10,5,4,3,2,1 20.9 . O.P. 15.8 11.7 _ 7c.o 

Norfh-Pit* lb,5,4,3,2,1 O.P. 45.8 34.8 73.4 25.6 259 

North Pit 
SAXON Exte”sion 10,5,4,3,2,1 O.P. 5.6 4.1 76.9 3.2 

Excluding 
10,5,4,3,2,1 ;I,‘! 106.4 72.3 70.0 50.6 

Pits 

TOTAL 178.7 127.0 71.7 91.1 

BLOCK I 
UxTMm 1* r,,2 U.G. 30.7 19.7 66.1 13.0 SAXON 12.3, 

EAST3 U.G. MINE 2* 4;2/ U.G. 38.9 24.8 68.3 17.0 16.21 

(SOUTH g.;;;y 4,2,1 U.G. 42.2 27.0 71.6 19.3 
OF 

NARFL- BLOCK II 
WAY U.G. 1* i-,1 “.G. 14.2 9.1 80.8 7.4 g.gu 

RIVER) ADDITIONAL - 
4.2.1 “.G. 64.3 41.2 71.6 29.5 

RESERVES 

TOTA, 1 190.3 121.8 70.8 86.2 35.5 ‘1 

SAXON 
(NORTH BLOCK III 2,1 U.G. 53.7 31.2 54.5 18.6 

OF N. 
RIVER) BLOCK IV 4 U.G. 19.3 10.8 59.5 6.4 

TOTAL 73.0 42.0 59.5 25.0 

BLOCK v 1 U.G. 26.5 15.7 59.5 9.3 
SAXON 

WEST EXPLORATION 
U.G. 260.04 

AREA 

TOTAL 286.5 15.7 59.5 9.3 

PROPERTY 
GRAND 468.5 306.5 211.6 
TOTAL 
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3.2 CRITERIA AND METHODS FOR RESERVE CALCULATIONS 

321 INTRODUCTION 

The discussion of reserve calculation criteria will be 
restricted to the reserve calculations made in Blocks I and II 
at Saxon East which contain the planned Number 1 and Number 2 
underground mines, and to Saxon South which contains the planned 
north and south open pit mines. The remaining Saxon East reserves 
in Blocks III-and_.IV-and the reserves of Saxon West were not 
explored further in 1977. As a result, the reserves presented for 
these&&have been taken directly from the Saxon Project Pre- 
limina>y~~Feasibility Reps 1976, which explains the c&e&a and c_--- 
methods of calculation used inarriving at those reserves. 

322 MINING THICKNESSES 

.l Open Pit Mine Areas 

The minimum true thickness that could be selectively 
mined as waste czz raw coal was assessed at 1.0 metres in areas 
of less than 30° dip, and 1.5 metres in areas of greater than 
30° dip. These criteriawereused in estimating the mining section 
thickness values and core or adit sample intervals. 

.2 Underground Mine Areas 

A minimum true seam thickness of three metres was c_ ,~_ 
accepted in underground areas provided that the weighted average 
seam thickness for the particular mining block was four metres 
CT more. This minimum selection was made on the basis that 
Montan Consulting had indicated that a seam thickness of around 
four metres was required and it was felt that the cost of 
locally mining into areas down to three metres thick would be 
more than compensated for by the better results that could be obtaj 
in the areas where the seams are greater than four metres thick. 
This parameter is consistant with that used in the preliminary 
studies in 1976. 

323 MINING THICKNESS - AREAS OF INFLUENCE 

.1 Open Pit Mine Areas 

Isopachs of mining thickness were made for all seams at 
Saxon South (see Volume III Appendix 1.6). The isopach thickness 
increments were then transferred to individual seams on each of 
the Saxon South geological cross-sections. 
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324 

325 

.2 Underground Mine'Areas 
,. -. 
; After the‘&&& se&ions had &en &f&d for each data'.j--' 

w at Saxon East (adit, drill holes and trenches) they were ,'j ~. 
located on the str_u&ure co&our maps for, seams L 2, and 4 x G? 
Vo& III Appetid+1.4,).,: 

(see 
These values.were then interpolated ~~~~<W.~ 

ahme such that min+Fg &ction thickness values were.-&-.. :.-- 
tained for each geological cro&section it each point.where an~$~~< 
interpolation point croSsed the section. -In the cases'where this.':..: 
resulted in twri "~r“;;;o;re"Fnt;erpolation-'points~';;n.a'~gection, '~a&h'?~<,~. 
interpolation point was given a:,zone of influeliceextending half -.:. 
way to the next Point on the <e&ion. Due to relative scarcity gg:: 
deep-hole information, it was ziot oossible to prepare isopach tips 
for Saxon East. 
thickness values 
maps. ;'I 

DEPTH OF .1 :. ., 
.A, .' 

It was es;&ted .&idxidiz.ed coal would]pe'foupd at the; 
surface to a vertical-depth,of 15 metres in all reserve areas at 
Saxon. This assessment was tide after evaluating~raw F.S.I. re&lts 
from shallow drill intersections and particularly from~assessing ..~ 
raw F.S.I. values from advancing adit faces in relationship fo the 
topographic profile (see Volume III Appendix 1.7). The average 
depth of oxidation-for all adits was found to be 13.4 metres, 
including adit 77-2-4 which was anomalously oxidized to a depth 
of 48 metres due to .the proximity of a small creek. 

YIELDS AND SPECItiIC GRAVITIES 
: . . 

.1 Determination of Estimated Yield 

In additidn to adit samples which were used as primary 
control points for assigning yield toseams, product clean coal 
.yields have been determined for most 1976 and 1977 core inter- 
sections within the Saxon East reserve area and also for the ~ 
majority of.core intersections within the Saxon South area. Mining 
sections which were not considered were tfiose for which no laboratory 
composite data and no bed resolution density logsw@reavailable. -1'~. 
The reliability of product yield and coal quality depends upon the 
reliability of's$amples which are available for testing. To incor- : 
porate those data points within which the core recovery was less - 
than 90%, evaluation of core loss, detailed analysis of bed resolu- 
<ion density (B.R.D.) logs, and estimations of yields from calculated 
specific gravities were tindertaken (see followingsectkon).. As all 
drill core yields are based on cutting the -318 x ?8 mesh material 
at a specific gravity of 1.54, and the 28 x 100 mesh material at 1.76., 
the estimated yields relate to this base. These methods are 
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summarized for each area below and in tables 3-2 and 3-3. 

Despite the fact that various confidence levels have 
been assigned to the process of determining yields for each data 
point, depending on the amount of data available, as outlined in 
the subsections below, it should be noted that all yields that 
have been estimated by these procedures are considered to have a 
relatively high level of confidence. Individual estimations are 
not likely to be more than 5% in error and the overall yield for 
a seam is probably within 2 2%. In the process of developing 
these methods of adjustment it was possible to test the procedures 
against new data coming from the laboratory and in all cases the 
predicted yields were acceptably close to the reported laboratory 
yields. 

.2 Yields - Saxon East 

.21 Confidence Level 1 

Laboratory yields were used for mining sections which 
had 90% or more core recovery and for which the mining section 
is equivalent to the composite section. Only minor adjustments 
were made when checks against yields determined from calculated 
specific gravities indicated that this was appropriate. 

.22 Confidence Level 2 

This confidence level is comprised of all mining sections 
with between 70 and 90% core recovery, mining sections of greater 
than 90% core recovery for which mining section is not equal to 
the composite section, and mining sections with between 50 to 70% 
core recovery which lie near high core recovery (90%) sections or 
adits. Yield determinations were based on detailed comparison of 
B.R.D. and, where possible, long-spacing density (L.S.D.) logs 
with those from high core recovery sections and on yields obtained 
from the calculated specific gravities. 

.23 Confidence Level 3 

For mining sections with less than 70% core recovery 
which do not lie near high recovery (90%) mining sections or 
adits, the evaluation of yield was based primarily on calculated 
specific gravities with some adjustments made on the basis of 
detailed comparison of B.R.D. (and L.S.D.) logs with those from 
adjacent holes. 

.3 Yields - Saxon South 

.31 Confidence Level 1 

Mining sections with 90% or more core recovery and for 
which the mining section was equivalent to the composite section 
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have had their laboratory yields mathematically adjusted to 
account for core loss by estimating the yield of the lost core 
portion based on an assessment of the quality of that portion. 
This estimate was combined with the yield of the recovered por- 
tion (see section 325.5below), and resulted in very minor 
adjustments. 

.32 Confidence Level 2 

Yields for mining sections with core recoveries between 
70 and 90% were based mainly on mathematically adjusted labora- 
tory yields as mentioned above (see also section 325.5). Further 
adjustments were made on the basis of detailed comparisons of 
B.R.D. logs with those from nearby sections which had good core 
recovery and, if necessary, with yields determined from calcu- 
lated specific gravities. Mining sections which had core 
recoveries of over 90% but which were not exactly equivalent to 
the sampled section are included in this confidence level. 

.33 Confidence Level 3 

For mining sections with less than 70% core recovery or 
those for which no laboratory composite data was available, yields 
were based primarily on those obtained from the calculated specific 
gravities wherever they were available and/or B.R.D. log comparisons. 
Mathematically adjusted yields were used only as a rough guide in 
these cases as the quality of the lost core portion was very 
difficult to assess. 

.4 Yields from Specific Gravity Data 

In the Saxon area it has been determined that yields can 
be reasonably estimated for most seams by first calculating the 
head ash from a well-documented relationship between specific 
gravity and head ash and then converting the head ash so calcu- 
lated to a yield using a formula which is based on 22 carefully 
studied drill core data sets. This formula was checked and found 
to be reasonably reliable for the 12 adit data sets which are 
available for the Saxon property. 

.41 Head Ash Versus Specific Gravity 

A total of 651 data points have been measured for both 
ash and specific gravity for the Saxon project. These measure- 
ments indicate that there is good correlation between ash and 
specific gravity that can be represented by the following 
exponential equation: 

specific gravity = 1.2486 e 0.00826 x ash 

the correlation coefficient = 0.9778 
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TABLE 3-2 

SAXON SOUTH 
comparison of Yields 

saxan Project Feasibility report 
October 1977 

DRILL 
HOLE 

NO. 

4 CORE 
RECOVERY 
OF MINING % LAB YIELD 

SEAM SECTlON COMPOSITE ASSXNED CONFIDENCE 
NO. (CALCOLATEO) CLEAN COAL YIELD LEVEL FOoTNOTE 

7601 

7603 

7604 

7606 

7607 

7608 

7610 

7611 

7613 

7614 

7615 

7618 

7707 

1 
2 
3 
4 
5 

10 

3 

1 
2 
3 
4 

1 
2 

z 
5 

1 
2 

2 

5 
10 

1 
2 
3 
4 

1 
2 
3 
5 

5 
10 

1 
2 
3 
4 

4 
5 

10 

4 
5 

1 
2 
3 
4 
5 

10 

77 
100 
100 
100 
100 
100 

75 

79 
89 
81 
90 

71.9 
68.3 
54.1 
65.6 
59.9 
88.4 

84.0 

72 
84 
55 
66 
80 
90 

80 2 a) b) 

82.9 72 
71.2 83 
** 70 
62.4 65 

91 77.8 76 
83 61.9 73 
25 ** 65 
77 66.9 63 
58 ** 73 

2 
70 
97 

81.1 
78.1 
69.6 
81.0 

80.0 
** 

ifi 
60 
79 

82 
100 

80 
90 

50 
93 

2 
63 

69.5 
67.5 
** 
74.5 

74.5 
78.2 
** 
** 

75 
70 

:: 

73 
88 
28 
53 

78 
80 
60 
75 

94 
36 

** 
** 

70 
90 

53 59.0 73 
39 89.4 85 
88 66.8 65 
81 74.9 75 

48 ** 55 
83 88.0 88 
70 94.8 90 

71.0 65 
** 60 

79.8 76 
85.4 85 
53.0 65 
84.4 84 
** 63 
** 90 

2 
4 

a) b) 

2 
2 a) 
3 
1 

2 
3 

2 
3 
2 
2 

2 
3 

3 
1 

2 
2 
3 
3 

4 
3 

4 

Cl 
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TABLE 3-2 (Continued) 

% CORE 
RECOv8RY 

DRILL OF MININO % LA8 Y1ELD 
HOLE SEAM 8ECTION COMPOSITE A88IGNED CONF1OE*cE 

NO. NO. (c*Lc”LATED) CLEAN COAL YIELD l.F.“EL FOOTNOTE8 
7711 - 73 67.3 72 2 

96 78.5 2 4 
91 60.5 I b) 

; 
z 
: 2 1 2 4 5 4 
3 
4 

1 
2 
3 

4 

4 

1 
2 

z 
10 

1 
2 
3 

1 
2 
3 
4 
5 

10 

3 

98 80.2 80 1 
7713 96 90.0 88 

78 72.5 73 

96 

56 
43 
86 

96 

96 

: 
7714 

7716 

86.3 86 1 

63.9 65 3 
63.2 75 3 
72.9 68 2 

7717 

7718 

7720 88 
85 

68 
98 
71 

87 

84 

I: 
77 
82 

100 

64.0 61 
76.2 76 

79.6 80 
70.6 74 

b) 

7721 81.8 
79.7 
60.9 

7722 

7723 

7724 

69.1 

64.5 

81.6 
54.0 
68.3 
73.4 
93.3 

78 
80 
60 

80 

62 

78 
70 
68 
71 
90 

7725 82 82.6 81 
98 63.7 80 
70 47.6 55 

1 

3) 

7726 

TRENCH 
B3 

95 75.5 75 
98 71.7 72 
91 80.3 80 
97 71.9 71 

100 76.0 76 
100 96.2 90 

1 
1 
1 
1 C) 

76 3 d) 
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TABLE 3-3 

SAXON EAST 

comparison of Yields 

Saxon Project Feasibility Report 
October 1977 

% CORE 
RECO”ERY 

DRILL OF MININO % LAB YIELD 
HOLE SEAM SECTION COMPO8TTE AS8ICNED CONFIDENCE 

NO. NO. (CALCULATED) CLEAN COAL YIELD LEVEL 

7609 

7619 

7620 

7701 

7702 

7703 

7704 

7705 

7706 

7708 

7709 

7710 

7712 

7715 

1 
2 
4 

1 
2 
4 

1 
2 

1 
2 

1 
2 
4 

1 
2 
4 

1 
2 
4 

1 
2 
4 

4 

1 

z 

1 
2 
4 

1 
2 
4 

1 
2 
4 

1 
2 
4 

60 76.4* 
84 67.6* 

100 68.6* 

61 90.2 
71 72.0* 

8 86.9* 

69 71.4 
51 66.5 

38 88.5* 
23 ** 

75 90.5 
24 79.3* 
32 85.5 

56 91.0 
64 65.7* 
53 94.9 

85 91.9* 
a7 62.7 
80 74.5* 

67 92.5* 
43 86.3 

100 78.9 

56 78.0* 

56 86.2* 
7 ** 

54 86.5 

92 82.5 
82 68.2 
82 81.8 

80 55.2 
30 77.1 
30 69.0 

100 84.4 
93 52.0 
92 82.1 

100 90.9 
76 67.1 
74 75.2 

75 
63 
75 

94 
70 
75 

74 
68 

81 
50 

85 
70 
65 

90 
70 
73 

77 
68 
70 

83 
80 
79 

70 

78 
63 
70 

6": 
70 

65 
63 
79 

84 

i: 

91 
50 
75 

2 
2 
2 

2 
2 
3 

2 
3 

3 
3 

2 
3 
3 

3 
3 
2 

2 
2 
2 

2 
3 
1 

2 

2 
3 
3 

1 
2 
2 

2 
3 
3 

1 
1 
1 

1 
2 
2 

* For these samples the laboratory composiee does not correspond exactly 
to the mining section due to re-evaluation of the sections subsequent 
to sampling. 

** NO composiee taken. 

Note: Adit data points were used without adjustment and were considered 
to have level 1 confidence, 

3-9 



.42 Head Ash Versus Yield 

Twenty-two drill core samples that had more than 90% 
recovery were used to establish a relationship between head ash 
and the clean coal yield of Saxon coals. This relationship was 
defined by a straight line regression as follows: 

% clean coal yield = 104.65586 - 1.41574 x (head ash) 

the correlation coefficient = 0.9852 

Subsequent work with more data sets indicates that an exponential 
or logarithmically based curve might,be more appropriate for 
this relationship. However, the above equation is accurate enough 
for the present purpose as these yields based on calculated 
specific gravities were used only as a guide at confidence 
levels 2 and 3. 

.5 Calculation of Yields from Mining Sections with Core Loss 

Where yields were adjusted to account for core loss, 
the following procedure was used: 

using the estimates: 

then, 

Lost rock specific gravity = 2.2 

Lost coal specific gravity = 1.30-1.40 

Yield of lost coal = 90% 

Coal Loss x Coal Specific Gravity x 0.9 

(Coal Loss x Coal Specific Gravity) + (Rock Loss x Rock Specific Gravity 

= Yield of Lost Portion 

and, 

(Yield of Lost Portion x % Core Loss) x (Lab. Yield x % Core Recovery) 

= Calculated or Adjusted Yield 

.6 Calculation of Specific Gravities 

Specific gravities (s.g's) have been calculated for 
each mining section greater than 2 metres thick which; a) possesses 
detailed long-spacing density (L.S.D.) logs, and b) has been 
logged with no rods in the hole so that the geophysical log 
response is a true reflection of the coal and rock within the 
mining section. On this basis estimates of mining section s.g's 
were calculated from the L.S.D. logs by the measurement of 
tiremental specific gravities, the limits of which were defined 
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by points of inflection along the coal seam trace on the printed 
log. The values for these incremental s.g"s were measured from 
the density graticule scale found at the top of each detailed 
L.S.D. log. These incremental s.g's were then weighted by their 
thicknesses (between inflection points) and averaged to give the 
L.S.D. estimated specific gravity. These L.S.D. estimated speci- 
fic gravities ware then adjusted to calculated specific gravities 
by the relationship: 

Calculated S.G. = -0.8142 + 1.5828 (L.S.D. estimated S.G.) 

This correction procedure was determined by relating 
specific gravities obtained from laboratory analysis to estimates 
of specific gravities from L.S.D. logs for the composite sections 
of core intervals that were more than 90% recovered. The ssvsn- 
teen composite sections used were made up of a large number of 
component samples whose individual specific gravities had been 
measured in the laboratory. The specific gravity used for each 
composite was the average of the component specific gravities 
within that composite, weighted on the basis of the thickness. 
of each increment. These composite s.g's were plotted against 
specific gravities estimated from those portions of the L.S.D. 
logs which were equivalent to the composite sections. That is, 
core loss, and any parts of the mining sections which were not 
composited were omitted. 

The comparison of L.S.D. estimated specific gravities 
from seams greater than 2 metres thick with actual laboratory 
analyses showed a linear relationship as expressed by the above 
formula. This relationship had a correlation coefficient of 
0.8737 which is not particularly good, but allows the method 
to be used as back-up to other procedures for yield estimations 
that have already been mentioned. 

For seams less than 2 metres thick, no relationship 
was established. This reflects the inherent limitation in 
logging techniques when the order of magnitude of the feature 
being measured approaches that of the spacing between source 
and detector in the tool. It was also not possible to use this 
method of estimating specific gravity (and hence yield) for 
mining sections which were badly caved in the drill hole, and 
those which had been logged through the rods for which no 
correction parameters ware available. 

.7 Assignment of Specific Gravities 

.71 Saxon East 

Within the Saxon East reserve area, yields have been 
assigned to cross-sections on an "area of influence" basis. 
That is, for any given mining section, those cross-sections 
nearest to a particular data point have the yield of that data 
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point. Only in three instances do any cross-sections have more 
than one yield and in these cases one yield has been used for 
the above drainage portion and another for the below drainage 
portion. 

The specific gravities assigned to cross-sections 
have usually been calculated from the yields by averaging the 
yields for adjacent data points, provided they are numerically 
close, or the sections have had their specific gravity determined 
from only one yield data point. The distributions of yields and 
specific gravities by cross-section are illustrated in Dl'awing 
77-0742-RO2, for seams 1, 2, and 4. (See Volume III Appendix 1.4). 

.72 Saxon South 

In the Saxon South area, y ields have been assigned to 
cross-sections by interpolation between data points. For all 
but seam IO, two or three lines of interpolation were established 
across the length of the area; one along the northeastern flank 
and either one or two along the southwestern flank of the 
structure. The yields were asssigned to cross-sections by 
interpolation between established data points (adit or drill 
holes) and then the interpolated points in the cross-section 
were either averaged m first averaged for each flank of the 
structure and then averaged again for the entire section so 
that each section was finally assigned only one yield for each 
seam of each pit. For seam 10 however, only one yield has been 
used for the entire area as the seam is small and very clean. 

Seam specific gravities were calculated by averaging 
the yields assigned to those cross-sections which bisected the 
pit area and then converting the average yield to an average 
specific gravity using the equations previously discussed. Yields 
per cross-section by seam and seam specific gravities are listed 
in table3-4 on the following page. 

.S Comments 

The above relationshipshave been used to relate head 
ash, specific gravity, yields, and calculated specific gravities 
in various ways, with a full understanding that the relationships 
are dependent primarily on the coal from different seams being 
similar in terms of the ash distribution and separating charac- 
teristics. For this reason, caution has been used in applying 
these formulas and, in particular, they have not been used unless 
a bed resolution density log or other satisfactory logging infor- 
mation was available to indicate that the seam characteristics 
were similar to other seam intersections in the area for which 
reliable data was also available. 
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SEAM 1 
CROSS- North S0utb 
SECTION Pit * PIG 

7701 
7702 
7703 
7704 
7705 
,706 
7707 
7708 
7709 
7710 
7711 
7712 
7713 
7714 
7715 
7716 
7717 
7718 
7719 
7720 
7721 
7722 
7723 
7724 
7725 
7726 
7727 
7728 
7729 
7730 
7731 
7732 
7733 
7734 
7735 
7736 
7737 
7738 
7739 
7740 
7741 
7742 
7743 
7744 
7745 

75 
75 

81 
81 
81 
81 
81 
78 
76 
74 
73 
73 
71 
71 
70 
70 
69 
70 
70 
71 
73 
74 
74 
75 

76 
77 
77 
77 
77 
76 
76 
75 
74 
73 
73 
73 
73 
73 
73 
73 
73 

84 72 
84 72 

68 88 
68 
68 
68 
69 80 
72 80 
72 80 
74 80 
75 80 
75 80 
75 75 
75 76 

76 
75 
76 
76 
76 66 
77 65 
77 64 
78 63 
78 62 
79 

:: 
82 
83 

83 
83 
83 
83 
82 
81 
81 
83 
84 
85 
85 
85 
85 
85 
85 
85 
85 

90 
92 
94 
96 68 
89 68 
82 68 
76 68 
74 68 
72 68 
72 72 
72 71 

70 
69 
68 
67 

63 
63 
63 
63 

64 
64 
65 
65 
66 
66 
67 
66 
65 
65 
65 
65 
65 
65 
65 
65 
65 

66 
66 

76 
76 
76 
76 
76 63 
72 63 
67 63 
71 63 
76 63 
80 67 
SO 68 
80 67 

68 
73 
71 
70 
71 
71 
70 
72 
73 
73 
74 
75 
76 
76 

78 
78 
79 
79 
74 
72 
72 
72 
73 
73 
71 

ii 
67 
65 
65 
65 

74 
74 

69 74 
69 75 
69 76 
69 77 
69 73 7s 
68 73 79 
66 73 SO 
67 73 79 
68 73 77 
71 73 76 
74 74 75 
74 74 75 

75 
76 
77 
79 
ii 
82 
84 
82 
79 
77 
75 
73 
71 
70 

66 
65 
65 
Ii; 
65 
64 
64 
63 
63 
62 
62 
62 
61 
61 
60 
60 
60 

A.%lgwd 
*“E-%ge 
S.G. Of 

1.51 1.44 1.54 1.52 1.47 

All seams 

For seam 10 a11 cross-sections have been assigned a yield Of 90% and the corresponding 
seam specific gravity is 1.36. 

* = Yield, beyond present pit limits. 
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326 RAW COAL IN PLACE 

The tonnages of raw coal in place were obtained at 
Saxon East and South by accumulating individual increments of 
mining section thickness times length on all of the related 
cross-sections and multiplying by the cross-section spacing 
to obtain volume. The volumes were then multiplied by specific 
gravities to obtain the amount of raw coal in place. 

327 GEOLOGICAL AND MINING FACTORS 

.1 Open Pit Factors 

The geological confidence factor applied to in place 
raw coal in the Saxon South mine plan areas was .9 and .85 in 
the additional reserves area (to a 500 metre depth). A total 
of 28 diamond drill holes, 6 adits and 28 trenches have been 
placed in the general pit areas, with an average horizontal 
drill hole spacing of approximately 400 metres. This spacing 
would further reduce to approximately 300 metres between data 
points if trench and adit data points were also considered. 
The above mentioned spacing combined with comprehensive geo- 
logical surface information have placed the reserve at a high 
confidence level. Sufficient geological exploration work has 
been done on the Saxon South pits such that only a limited 
amount of additional drilling would be required prior to a 
program of development drilling. 

In the Saxon South open pit reserve areas, a mining 
factor of 0.90 was used to account for pit losses. In the 
area of additional reserves, to a depth of 500 metres, this 
factor was reduced to 0.80 on the basis that it can be esti- 
mated that some of that coal would be mined as open pit coal, 
at a factor of 0.9 while other parts could only be accessed by 
underground mines with a lower extraction factor. It is recog- 
nized that for the additional reserves the factor used can only 
be a rough guide as mining plans are not being considered for 
those areas at this time. 

.2 Underground Factors 

In order to have reserve calculations that are comparable 
to those derived by Montan Consulting in their studies based on 
preliminary data, the same factors that Montan Consulting used 
were also employed initially by Denison in calculating the under- 
ground coal reserves. 

.21 Mine Layout Losses 

The in place reserves were first factored by SO percent 
to allow for a 20% loss due to the allowance that had to be made 
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for coal left in pillars, unextractable corners, and variations 
in the conditions of the coal strata such as washouts, facies 
changes, and local thinning. Montan advised that the geolo- 
gically controlled portion of this factor could be estimated at 
about 5%. 

.22 Mining Losses 

A f!urther factor of 80 percent was applied to the coal 
remaining after layout losses had been considered. This factor 
allows for a loss of 20% of the coal being mined in a panel for 
such events as premature caving, coal left in the gob area, and 
other mining problems. 

.23 Geological Factor - Faulting 

As the factors applied by Montan Consulting did not 
allow for additional losses and as the geological field work 
had identified small faults in a number of instances, it was 
considered prudent to make some allowance for lost production 
in anticipation of these small and relatively unpredictable 
problems. For this reason, an additional 95% factor was applied 
to the underground clean coal reserves to give an estimate of 
net clean coal reserves. 

It should be noted that no factor was applied to make 
allowance for the larger identified fault in Saxon East as the 
appropriate deductions had been made in the reserve calculations. 
The net effect of the 5 percent allowance for faulting and the 
5 percent deduction for changes in strata conditions which has 
been provided for in the mine layout factor, is that approximately 
a 10 percent reduction in reserves has been made for geological 
conditions; which is similar to the 10% factor that was used in 
the open pit. 

328 OUT-OF-SEAM DILUTION AND PLANT FEED 

.l Open Pit Dilution 

For the open pit calculations, 0.30 metres of rock at an 
assumed specific gravity of 2.2 were included with the mining 
section of each seam prior to applying the mining and geological 
factors. Consequently those factors were applied to a coal seam 
whose specific gravity and total available tonnage of in place 
material had been increased to allow for the dilution. This was 
done as it was assumed that most mining losses take place from 
spillage in loading and haulage and the out-of-seam dilation will 
be lost in proportion to its presence in the mining section, along 
with the coal. The same reasoning applies to the losses due to 
geological factors. As they represent coal which will not be 
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mined, they also represent a propoetion of out-of-seam dilution 
which will stay in the pit, 

On this basis, the following formula was used to adjust 
the tonnage of mined coal to provide tonnes of plant feed for 
each seam in each mining period. 

Plant Feed ie. 

(coal seam tonnes + out-of-seam := mined ra~~ =oal x (1 +(.3 x 2.2) 
dilution tonnes) (Tc x SGc) 

where: .3 = out-of-seam dilution 

2.2 = out-of-seam specific gravity 

Tc = weighted average coal seam thickness 

SGc = coal seam specific gravity 

and mined raw c&l = (coal in place x 0.81) tonnes 

.I1 Plant Feed Specific Gravity 

The plant feed specific gravity was then calculated by 
the following formula: 

S.G. Plant Feed = Tc x S.Gc + TOD x s.G.0~ 

Tc + TOD 

where: Tc = weighted average coal thickness 

SGc = coal seam specific gravity 

T Ok = out-of-seam dilution thickness .3m 

SGOD = out-of-seam dilution specific 
gravity 2.2 

.12 Plant Feed Volume 

Plant feed volume was calculated by dividing the total 
plant feed tonnage by the specific gravity of plant feed. 

.13 Plant Feed Strip Ratio 

To obtain the plant feed stripping ratio, the total pit 
volumes were calculated by summing the product of the cross- 
section areas and the distances between cross-sections for all 
of the sections in each pit. Once this had been done, the ratios 
were calculated for each of the North, South and North Extension 
pits using the following formula: 

Plant Feed Strip Ratio = Total pit Volume - Plant feed Volume 
Plant feed Tonnage 
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329 METHODS OF CALCULATION 

.l Sequence of Calculations 

Both the open pit and underground reserves ware calcu- 
lated by the cross-section method rather than planimetry. In 
the open pit areas isqpach maps of seam mining thickness 
(Appendix1.6 Volume III) were prepared in plan and the thickness 
data was projected from these plans into the cross-sections. Once 
the thickness data was on the sections, the lengths of each thick- 
ness increment for a seam in each mining period were measured and 
the in place reserve was calculated from this data by multiplyingby 
the 100 metre section interval and the assigned specific gravity 
for that seam. Subsequently, the geological and mining factors 
were applied to obtain the quantity of mined raw coal. This was 
then reduced for each seam in each section by multiplying by the 
estimated yield to give the amount of clean coal. The plant feed 
calculations were done separately as described in the preceding 
sections. 

In the Saxon East area, the reserve calculations were 
done in a manner somewhat similar to the open pit calculations 
except that isopach maps for mining thickness were not available 
and the thicknesses used in each section were interpolated from 

'nearly data points, and where two interpolated points occurred 
on one section, the influence of each point was considered to 
extend half way to the other point. The Saxon East reserves 
were calculated by levels rather than mining periods, and no 
allowance was made for out-of-seam dilution. The calculation 
of clean coal reserves was therefore a straightforward sequential 
reduction by applying the mining layout factor, mining loss factor, 
and as mentioned previously, the geological factor for small 
faults, then the estimated yield to give the amount of net clean 
coal. 

.2 Out-of-Seam Dilution 

At Saxon East no allowance was made for out-of-seam 
dilution as it is not possible to accurately estimate the amount 
of material that will fall, when.it will fall during the mining 
cycle, or how much of it would stay in the gob area and how much 
would be flumed to the plant. As Montan Consulting had assured 
us that the'conveyors were sized to handle extra material, we 
assumed that an amount of rock equivalent to the transported 
out-of-seam dilution would be removed 6y the rotary breaker before 
the coal enters the plant. The same basic assumption is made for 
the open pit coal as the plant feed tonnage was only obtained to 
provide data for the stripping ratio calculations. The clean coal 
was based on the estimated yield being applied to the mined raw 
coal on the ass,umption that the out-of-seam dilution would be 
carried out of the pit in the trucks but that it too would be 
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essentially removed at the Rotary Breaker. 

.3 Plant Efficiency and Product Clean Coal 

In both the open pit and underground clean coal reserve 
calculations, no allowance was made for losses in plant efficiency 
or for moisture that would be included in the saleable product 
coal. This procedure was followed since it is not possible to 
predict the effect of plant efficiency on the individual seams, 
but overall losses due to plant efficiency are in the order of 
3 to 5%. This balances almost exactly, and certainly within the 
accuracy of our estimates of theoretical plant yield, with the 
5% moisture that is "added" to the dry coal to give saleable 
product coal. The figures presented in the various reserve 
tables for dry clean coal may therefore be considered to be 
close approximations of the amount of product coal that is 
available from these mining areas. 
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3.3 OPEN PIT MINE RESERVES - SAXON SOUTH 

331 SUMMARY OF OPEN PIT MINE RESERVES 

The Saxon South reserve area contains two open pit . 
mines, namely the North and South pits, which are the subjectqf 
the mine planning in Volume VI of this report. Reserve assess- 
ments of these two pits have-&n made, including a possible 
extension of the North pit and a reserve for the.ar_eas__ex_te~~d~~g 
beyond the proposed_p_its..tolOO metre dmz-~been calculated 
for the entirz,-g.son Jppt,h.~a~-~The& ~?%~~%~e<~~~~~~& 
on the following table and are schematically located on the map 
on the following page. 

In Place Clean Coal 
Raw Coal Mined Raw Coal 

(Tonnes x 10% (Tonnes x 106) 
(Dry Tonnes) Plant 

Avg. x 106) Feed 
RassrVa (Oxidized and (Unoxidized Yield (Unoxidized Strip 

Area Unoxidized) OnlYI (%I Only) Ratio 

South Pit 20.9 15.8 74.0 11.7 7.56 

North Pit 45.8 34.8 73.4 25.6 7.67 

North and 
South Pit 66.7 

North Pit 
Extension 5.6 76.9 3.2 7.68 

North, South 
and North 
Exteniion 

72.3 54.7 74.0 40.5 7.64 

Pits, Total 

73.7 37.3 7.64 

106.4 72.3 Not Calculated 

Total 
Reserve 178.7 127.0 40.5 7.64 

In regard to the above table, it should be noted that in Volume VI, 
Monenco Pacific Limited have calculated a 38.6 million tonne reserve 
of clean coal at a plant feed ratio of 7.84 to 1 for the combined 
north and south pits. This assessment was based on calculations 
from preliminary geological data and is in close agreement to the 
final results presented here. 
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The following is a summary of key results or averages 
that were obtained and/or used in the calculations for the 
reserves in the three open pits: 

Average aggregate coal seam thickness 22.6 m 

Average coal seam specific gravity 1.49 

Average percentage of oxidized coal compared to the 
total in place raw coal reserve 

6.9% 

Combined geological and mining factors applied to in 
place raw coal to obtain mined raw coal 

-81 

Average yield applied to mined raw coal to obtain 
clean coal 

74.0% 

Average weight percentage of out-of-seam dilution 
in the plant feed 

9.0% 

Average plant feed specific gravity 1.58 

A comprehensive discussion of reserve parameters and 
procedures for calculation has been previously presented in sec- 
tion 3.2 of this volume. More detailed reserves tables for each 
reserve area at Saxon South are presented in the following sec- 
tions. 
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332 SOUTH PIT RESERVES 

The South Pit reserves tota111.7 million tonnes of 
unoxidized clean coal at an overall plant feed strip ratio of 
7.56 to one. This reserve forms 31.5% of the total clean coal 
from the combined open pit mine plans. The reserves of the 
South Pit were broken into four production periods (periods 
1 - 4). The reserves for these periods are presented individ- 
ually in Volume III Appendix and the periods are illustrated 
on the geological cross-sections in Volume III Appendix . 
The following tables summarize the total reserves by seam of 
unoxidized and oxidized coal for all periods. 
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TASLE3-5 

SAXON SOUTH R8SER"ES 
south Pit (Unoxidized) 

summary 

Total Avg. seam seam i' Oka” Plant I" Place Mined Avg. Coal PlFl"t Feed Plant Thickness "Ol"W seam ! Raw ma1 Raw Cm.1 Yield (Dry) Feed VOl"DE Feed seam NO. Cm) (m3) S.G. 1 (Tonnes) (Tonnes) (%) (Tonnes) (Ton"es) (m3) S.G. 

10 1.20 125,600 1.36' 170,816 138,361 90.0 124,525 194,503 127,255 1.53 

5 1.42 566,000 1.47 832,020 673,937 78.8 531,190 889,833 556,595 1.60 

4 9.37 5,624,300 1.52 8,548,936 6,924,638 67.9 4,698,422 7,246,569 4,702,015 1.54 

3' 2.01 1,317,900 1.54 2,029,566 1,643,949 73.3 1,204,239 1,995,207 1,227,162 1.63 

2 4.76 3,139,600 1.44 4,521,024 3,662,029 87.9 3,X9,419 4,014,378 2,728,382 1.47 

1 3.99 2,289,800 1.51 3,457,598 2,800,654 69.; 1,951,339 3,108,542 2,027,456 1.53 

Total 13,063,200 1.50 19,559,96Q 15,843,568 74.0 11,729,131 17,449,032 11,368,865 1.53 

Plant Peed'Strip Ratio - Total Pit "olume*~- Plant Feed Volume i Plant Feed Tonnes 

x. 143,196,688 - 11,368,865 
17,449,032 

= 7.56 

* See "ohme 3 Appendix 
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. . SAXON SOUTH RESERVES 
South Pit (Oxidized) 

8"llLtlXY 

Seam NO. 

Total 
Sea3 

"dyne 
cm ) 

Clean 
Mined Avg. Coal 

Raw Coal Yield (Dry) 
Obnnes) (4) (Tonnes) 

10 58,400 1.36 I \ 79,424 64,334 90.0 57,900 

.5 : 54,300 1.47 \ 79,821 1 64,655 79.1 51,119 

4 422,000 1.52 .\ 641,440 I 519,566 68.7 357,055 

3 78,500 1.54 120,890 -I 97,921 76.0 74,419 

2 157,800 1.44 1 227,232 / 184,058 91.5 168,390 

: 1 116,600 1.51 \ D&06$/ 142,613 68.0 96,977 

Totals 887,600 1.49 &3&87/ 1,073,147 75.1 805,860 
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333 NORTH PIT RESERVES 

The North Pit reserves total 25.6 million tonnes of 
clean coal (unoxidized) at an overall plant feed ratio of 7.67 
to one. This reserve forms 68.5% of the total clean coal reserve 
from the combined open pit mine plans. The reserves of the North 
Pit are broken into five production periods by Monenco Pacific 
Limited in Volume VI, namely: 

Surface to A, 
A to B, 
B to C, 
C to D, 
D to E 

which corresponded to Periods A, B, C, and D in this geological 
volume. Periods C-D, D-E were combined to form Period D since 
no data on the relative proportions of .raw coal to be mined in 
these periods were available at the time of calculation. The 
reserves for Periods A, B, C, and D are presented separately in 
Volume III Appendix2122 and the periods are illustrated on the 
geological cross-sections in Volume III Appendixl.3. The fol- 
lowing tables summarize the total unoxidized and oxidized coal 
obtained from all periods by seams. 
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TABLE 3 - 7 

SAXON SOUTH RESER”88 
North Pit (Unoxidized) 

S"lN@aly 

TOW.1 Clean Plant 
Avg. seam seam 

saw cob 
Meled Avg. Coal Plant Feed Pk"f 

Thickness Volume Seam Raw Coal Yield (Dry) Bed "OlllE Feed 
seam NO. (4 (m3) 8.0. (Tonne& (Tonnes) (a) (Tonnes) (Tonnes) (m3) 8.0. 

10 1.22 36,700 1.361 49,912 
\ 

40,429 90.0 36,386 56,511 37,037 1.53 

5 1.46 338,800 498,036 403,409 78.7 317,436 529,305 332,024 1.59 

4 8.21 8,255,400 1~52/12,548,208 i \ 10,164,048 71.6 7,278,965 10,705,123 6,932,817 1.54 

/ 
3 1.87 Z&55,600 1.54 as4,397,624 3,562,076 66.1 2,355,490 4.387.602 2,688,276 1.63 

I 
2 5.85 10,495,900 1.44 15,114,096 12,242,419 77.3 9,458,583 13,202,958 8,936,289 1.48 

' 1 3.94 6,875,600 1.51 10,382,156 ' i 8 , 409 , 546 1.56 
\ 

7'2.7 6,116,443 9,345,432 5,994,639 

Totals 28,858,OOO 1.49 42,¶=2 \ / 34,8X1,927 73.4 25,563,303 38,226,931 24,923,082 1.53 

Plant Feed strip Ratio = 'Total Pie Volume* - Plane Feed'Volume &PPlanr Feed Tonnes 

= 318,190,409 - 24.923.082 
38,226,931 

= 7.67 
* See Volume 3 Appendix 
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Swl’NO. 

Total 
aem 

“Olt!JE 
(m3) T 

Clf33" 
In Place Mi”d Avg. Coal 

seam , Raw Coal Raw Coal Yield (Dry) 
a.0. i (Tonnes) (Tonnes) (4) (Tonnes) 

.lO 8,100 1.36 11,016 8,923 '90.0 8,031 

5 88,900 1.47 130,683 105,853 80.4 85,057 

4 1,165,600 i.52 , 1,771,712 I 1,435,086 71.7 1,029,480 

‘-. 
3 261,400 1.54 / 402,556 I 326,070 67.1 218,777 

2 243;300 1.44 I 1 350,352 283,785 78.9 2i4,020 

1 

Totals 

110,300 1.51 134,908 78.6 105,994 
I 

1,877,bOO 1.51 2.294.625 72.8 1,671,359 
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334 NORTH PIT EXTENSION RESERVES 

The clean coal reserves from the two planned open pits 
totalled 37.3 million tonnes, which is slightly short of the 
38.6 million tonnes of clean coal planned for the twenty year 
mine life. An attempt to account for this short,age was made by 
extending the north eastern part of the North Pit to the 1600 
metre elevation commencing at section 7726 and continuing it 
out past the Northern Pit limit to where it surfaced above Saxon 
Creek on section 7737. This preliminary pit outline is referred 
to as the North Pit Extension and is illustrated on the cross- 
sections previously mentioned. This reserve area was calculated 
separately and found to contain 3.2 million tonnes of clean coal 
at a raw coal strip ratio of 7.68, and combined with the planned 
pits gave a total of 40.5 million tonnes of clean coal at a 7.64 
plant feed strip ratio. The total unoxidized and oxidized coal 
reserves for the North Extension area are presented by seam on 
the following tables. 
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Total Clean Plant 
Avg. Coal Plant Feed Plant 

ThiCk”C5S Yield Ov) Feed “0llIme Feed 
aearn NO. (2) (Tonnes) (Tonnes) (m3) 8.0. 

10 

5 t$t Mined (Insufficient thick&) I 

4 8.70 1,560,600 1.52(~,372,112 j1,921,411 77.1 1,484,6aa 2,0X,433 1,307,278 1.54 

3 2.05 424,900 1.541 654,346 ( 530,020 64.5 341,697 640,826 394,535 1.62 

2 4.64 951,000 1.44/1,369,440 j1,109,2,46 82.8 917,909 1,218,816 820,114 I .49 
I 

1 3.44 474,500 1.51 \; 716,495 / 580,361 76.5 443,9i9 654,102 417,864 1.57 

Totals 1.49 3,411,ooo 5,1&;39?/ 4,i41,038 76.9 3,188,223 4,530,177 2,939,791 1.54 

Plant Feed Strip Ratio = Total Pit !,olume* - Total Plant Feed Volume i Plant Feed Tonnes 

= 37,745,191 - 2,939,791 
4,530,177 

= 7.68 
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Total Clean 
seam Mined A”& Coal 

“Ol”IW Raw Coal Yield (Dry) 
semm’Flo. 64) (Tomes) (X) (Tonnes) 

4 233,100 286,993 76.8 220,452 

3 55,700 1.54 \ 85,778 1 69,480 KS.3 45,403 

2 60,000 1.44 \ 86,406 69,984 82.2 57,527 

TOta 348,800 1.51 426,457 75.8 323,382 
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335 ADDITIONAL RESERVES - SAXON SOUTH 

The Saxon South reserve area contains a total of 106.3 
million tonnes 0 
excluding tha.xee_area 
p*o~iacu 
This reserve cal 
open pit reserve thickness criteria-were used.in establishing 
the minimum acceptable seam thickness. A geological factor of 
.85 and mining factor of .8 were applied to the in place raw 
coal reserve to obtain an estimated mined raw coal reserve of 
72.3 million tonnes. Further work in the form of deep drilling 
and subsequent mining evaluations will be required to more 
accurately assess the actual geological and mining factors 
that should be applied to this reserve. The table of the 
following page summarizes the 500 metre reserves by seam. 
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Saxon Project Feasibility Report 
October 1977 

- 

Total 
Avg. seam Seam Mi"%i 
Thickness "Ol"!lE seam Raw coal. 

seam NO. (ml Cm31 S.G. (Tonnes) 

10 1.22 184,400 1.36 1,066,784 " 725,413 

5 1.49 632,200 1.47 929,334 631,947 

4 7.58 31,341,800 1.52 47,639,536 32,394,884 

3 1.76 7,389,100 1.54 
I 

11,379,214 7,737,865 

2 , 4.04 16,510,500 1.44 \ 23,775,120 16,167,082 

1 3.39 14,294,400 1.51 \21 584 54i' 
\' '1 

16,477,490 

/ 
70,952,400 106)37&32 72,334,681 
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3.4 UNDERGROUND RESERVES - SAXON EAST AND SAXON WBST 

341 SUMMARY OF UNDERGROUND RESERVES 

.1 Basis of CalctiIation 

During 1977, exploration for underground reserves was 
restricted to theSaxon East area south of the Narraway River, 
where previous exploration had established that the best reserve 
and mining potential existed. Most holes were extended to 
intersect the entire coal-bearing sequence of the Gates For- 
mation and it has therefore been possible to calculate reserves 
for seams 1 and 2 in Block I which were not included in the 1976 
preliminary report. 

The map on the following page outlines the reserve 
block areas and summarizes the adit and drill hole and trench 
data points which have been used establish the reservesand 
coal quality for Saxon East, south of the Narraway Ricer. More 
d+ailed maps are presented with the data tables and inhe 
appendices. As no new calculations were made for Saxon West - 
or Saxon East, north of the Narraway, the reserve data for these 
areas has been simply extracted from the 1976 report and 
details of those calculations are not repeated here. 

.2 Total Underground Reserves 

The reserves for Mines I and II, whi& were calculated 
on essentially the same basis as they were for the mines as 
laid out in Volume IV of this report, total 83.8 million tonnes 
of coal in d-see from which it is estimated that 35.5 million 
tonnes of clean coal or product coal may be obtained. An addi- 
tional 106.5 million tonnes of coal in place or 46.3 million 
tonnes of clean (product) coal may be available from other 
parts of the same seams in the Saxon East area south of the 
Narraway River. In addition, the Saxon East area north of the 
Narraway and the Saxon West area adjacent to it contain 70.5 
and 26.4 million tonnes of coal in place respectively. These 
reserves could provide 25.0 and 9,3 million tonnes of additional 
clean coal. In summary, the underground reserves which have been 
explored by drilling, adit driveage, and trenching total some 
287 iilillion tonnes of coal in place in seams greater than 3 metres 
thick, and could provide about 116 million tonnes of clean coal 
product if the seams are considered to be mineable without inter- 
ference with each other. In this regard it should 6e noted that 
not all of this coal is necessarily available as mining part of 
one seam, for example seam 1 in Block I, may preclude mining the 
corresponding part of an adjacent seam if the interseam distance 
is less than 20 metres. Exclusion of seam 2 in Block I would 
result in a reduction of 23.6 million tonnes of mineable coal 
from the total 121 million tonnes, or 12.9 million tonnes of clean 
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coal from the total 81.8 million tonnes of available clean coal 
in the Saxon East area south of the Narraway River. Similar 
deductions do not appear to be.necessary north of the Narraway 
or in Saxon West, so that a total of 68.9 million tonnes of 
clean coal may be estimated to be available from Saxon East, 
south of Narraway, and an additional 34.3 million tonnes from 
Saxon West and Saxon East, north of the Narraway River. 

The underground reserves for the planned mine area 
(Volume IV), its extensions, the Saxon East area north of the 
Narraway, and Saxon West are summarized in the following table: 

Probable Available 
Net Clean Coal 

Clean Coal Tonnes x 106 
Coal In Place 
Tonnes x 106 

(Product) (Seam 2, Block I 
Tonnes x 106 omitted) 

Saxon East - 
South of Narraway 

Mine I 44.9 19.3 15.3 

Mine II 38.9 16.2 11.1 

Additional 106.5 46.3 42.5 

Subtotal 190.3 81.8 68.9 

Saxon East - 
North of Narraway 70.5 

Saxon west 26.4 9.3 9.3 

Subtotal 96.9 34.3 34.3 
- - - 

Totals 287.2 116.1 103.2 

342 SAXON EAST, SOUTH OF THE NARRAWAY RIVER 

Although the final reserve calculations for the planned 
mine areas agree almost exactly with the assumptions given to, 
and results obtained by Montan Consulting (ie. 70% yield, 35.5. 
million clean tonnes versus 69.7% yield and 35.5 million tonnes). 
The mine plans presented in Volume IV will almost certainly have 
to be modified before final designs are started because the yield 
of clean coal that can be expected from seam 2 in Block I is 
about 552, which is much less than the average even though the 
overall yield for the underground coal reserves is close to what 
had been expected. 

< 
I==- 
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Due to the need to consider alternates, the Saxon East 
reserves south of the Narraway River have been established for 
and are presented as three separate cases covering essentially 
the same area. 

Case I may be considered the base case. It was calcu- 
lated on similar assumptions to the case which has been used for 
the mine planning (see Volume IV). This layout has one dewateriag 
station on section 7713 at the base of level 2, and assumes that 
coal would be mined above this in seams 2 and 4 in Block I and 
above drainage only in seams 1 and 4 in Block II. In addition to 
this, Case I reserve calculations have been extended to level 3 in 
both Blocks I and II on the assumption that an additional dewatering 
station could be placed on section 7736 and the one on section 7713 
could be moved one level lower. 

Case II reserves have been calculated on the basis that 
reserves roughly equivalent to those in case I could be accessed 
by main roads from only one dewatering and pump station near sec- 
tion 7721. 

Case III represents the g~~.$og~&a~-~gs calculated 
to a depthxmetres, essentially without deductions for 
Siver and stream barriers. These calculations represent the 

+otal reserve and it should be clearly understood that the cal- 
culation of reserves in Cases I and II are not additional to the 
geological reserve but that they simply represent alternate 
mine layout options for extracting coal from this total resource. 

.1 Case I - Reserves for Planned Mining Areas 

Table 3-12and the maps following it, summarize the 
reserves in the planned mine areas, as well as the extensions 
to it down to level three in all seams. It is note-worthy that 
seam 2 in Block I is complicated by a major fault and that the 
yields in that area are also particularly low, suggesting that 
a substitute area should be chosen to improve mining costs for 
an equivalent amount of coal. 

.2 Case II - Reserves Accessible from One Shaft Near Section 7721 

Tdble 3-13and the maps following it summarize the reserves 
in the Saxon East area south of the Narraway which may be accessible 
from one shaft located near section 7721. It should be noted that 
no level 1 is present in Block II as the first underground level 
there, is equivalent to level 2 in Block I by the time the main 
road is extended from it to section 7721. Also, level 4 is missing 
from seam 4 in Block II as it would be complicated by faulting. 

.3 Case 

The Saxon East reserves to a 500 metre depth have been 
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calculated primarily to provide an estimate of the total coal 
reserve without regard to any particular scheme for extracting 
it. The method of calculating these reserves is comparable to 
thatused in 1976Except for minor cases which are noted in the 
tables, these reserves have been calculated without reference 
to safety barriers in the vicinity of Saxon Creek or the Narraway 
River. These geological reserves are summarized in table 3-14 

.4 Comments 

Although variations still remain to be considered to 
obtain the optimum mine layout for extracting coal from Blocks I 
and II in Saxon East, it is clear from the reserve calculations 
of Cases I, II, and III that far more than sufficient coal 
reserves are available to satisfy the requirement for two million 
tonnes per year of clean coil. The structure, average thickness, 
and estimated yield of clean coal in a number of alternate mining 
areas is sufficiently similar to that which was assumed by Montan 
Consulting for seam 2 in Block I, to suggest that there will be 
no serious cost impact in deleting this coal and replacing it 
with coal from other areas. In fact, since a 10% allowance has 
been made by Montan for extra main road driveage due to faulting, then 
if seam 2 in Block I is omitted from the mine plan, some improve- 
ment in mining costs may be possible as this seam is the most 
severely faulted. Also, selection of any other seam would improve 
the average clean coal yield and may further reduce development 
costs. No definitive assessment of these impacts is possible 
until new mine layouts and all associated cost components have 
been calculated; however, any negative impact should be relatively 
minor. 
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7736 7728 7722 7713 ,701 

lA.c.- 2,. IS? 

. SCHEMATIC-NOT TO SCALE 



76#5 7 7650 7736 7728 77122 7713 

SAFETY BARRI MI N. T. - 3.00 
, St!  GR. -1.419 

BLOCK 2 IBLOCK 1 

TOTAL MINED TONNES- 18.913 x 10’ TOTAL MINED TONNES- 7.919 x 10’ 

TOTAL CLEAN TONNES- 14.946 x 10’ TOTAL CLEAN TONNES-6.414 x IO6 

YIELD- 79.02% YIELD- 81.0% 

SEAM 1 

TOTAL MINED TONNES-26.833 x 10b 
TOTAL CLEAN TONNES-21.360x lo6 

YIELD-79.6% 

LEGEND: 

&V. 1. - AVERAGE THICKNESS-METRES 
MAX.T. - MAXIMUM THICKNESS- 8. 
M,N.T. - MINIMUM THICKNESS- ” 
SP. GR. - SPECIFIC GRAVITY 
M.C. - MINED COAL- TONNES x IO’ 
C.C. - CLEAN COAL- TH,EOR. ” ” ” 
AV. Y.  - AVERAGE YIELD- ‘I. 

, --.~ - .__.” 
<* SCHEMATIC -NOT i0 SCAi-<‘x ---c..- 



BLOCK 2 ----------BLOCK I 

TOTAL MINED TONNES- 22.214 x IOh TOTAL MINED TONNES- 23.665 x Id 
TOTAL CLEAN TONNES-15.125 x lo6 TOTAL CLEAN TONNES-,,. 628 x 10~ 

YIELD- 68.08% YIELD-58.7 7, 
SEAM 2 

TOTAL MINED TONNES-45.880 x 10~ 
TOTAL CLEAN TONNES-28.753 x IO6 

YIELD-62.79% 

I SAXON EAST RESERVES 
CASE 1 SEAM 2 



7: 713 

BLOCK 2 BLOCK I 

TOTAL MlNEO TONNES- 9.079 x10’ TOTAL MINED TCNNES- 40.037 x Id 
TOTAL CLEAN TONNES- 6.710 x IOh TOTAL CLEAN TONNES-20.336x 10” 

YIELD- 74.35% YIELD- 73.3s 7. 

SEAM 4 

TOTAL MINED TONNES- 49.116 x 10’ 
TOTAL CLEAN TONNES- 36.087 x 10’ 8 

SAXON EAST RESERVES 
CASE 1 SEAM 4 

I SCHEMATIC-NOT TO SCALE ” 



Average 
Block seam level Thickness 
--- 

4.65 
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10.010 
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30.61f 
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4.697. 

6.605 
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3.183 

‘4.872 
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7.640 

11.833 

6,407 

12.022 

19.591 

11.422 

78:998 

5.204 

4.803 

4.769 

3.803 

6.517 

7.012 

3.866 

3.003 

4.227 

43.204 

122.202 

81.0 

77.8 

77.7 

55.7 

68.6 

68.7 

72.7 

65.6 

65.6 
- 
68.1 

84.4 

77.0 

77.8 

75.6 

66.6 

66.5 

75.9 

73.2 

72.5 
- 

73.9 

70.2 

2.578 

3.790 

1.576 

4.258 

8.119 

4.404 

8.736 

12.859 

7.497 

53.817 

4.391 

3.698 

3.756 

ix.877 

4.339 

4.665 

2.935 

2.199 

3.064 
- 
31.924 

85.741 

2.44 

3.60 

1.49 

4.04 

7.71 

4.18 

8.29 

12.21 

7.12 

51.08 

4.17 

3.51 

3.56 

2.73 

4.12 

4.43 

2.78 

2.08 

2.91 
L 

30.29 

81.37 
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BLOCK 2 ‘BLOCK.1 

TOTAL MINED TONNES-‘t3.204x10b TOTAL MINED TrnNES- 78.998 x 1oa 

TOTAL CLEAN TONNES-31.924x IO’ TOTAL CLEAN TONNES- 53.817 x 10’ 

YIELD- 73.89% YIELD- 68.12% 

SEAMS 1.2&4 

TOTAL MINED TONNES- 122.202x10’ 
TOTI\L CLEAN TONNES- 85.741 x IO’ 

YIELD- 70.16% 

. SCHEMATIC- NOT ,o SCALE 



BLOCK 2 BLOCK 1 

TOTAL MINED TONNES- 14.77bXlO” TOTAL MINED TONNES- 10.083x106 
TOTAL CLEAN TONNES- 11.845 x IOh TOTAL CLEAN TONNES- 7,P.u x lOA 

YIELD- 80.15% YIELD- 78.79% 

SEAM I 

l SCHEMATIC- NOT TO SCALE 

(ON COAL LIMITED 
IL LIMITED $# 
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BLOCK 2 BLOCK 1 

TOTAL MlNEO TONNES- ,,.096 x 101 TOTAL MINED TCNNES- 43.035 x IO” 

TOTAL CLEAN TONNES- 8.198 x lo& TOTAL CLEAN TONNES- 29.092 x lo+ 
YIELD- 73.88 % YIELD- .5Z76% 

SEAM d -. 

TOTPI, MINEP TONNES- 54.131 x lob 
TOTAL CLEAN TONNES- 37.290 x10* 

YIELD- 68.89 7. 

*SCHEMATIC- NOT -;I SCALE 
DIAWIHO H”Y,I,I 



SAXON EAST 
(South of Narrmay) 
Underground Reserves 

Average 
Average Specific Coal I” ma e 

Block Seam a Thickness craviey Tonne* x 10 6 

I I o-500m 5.05 1.430 18.113 

I 2 0 5.53 1.609 11.937 

I 2 162 5.09 1.632 14.264 

I 2 3* 4.97 1.627 10.774 

I 2 L3-500m 4.70 1.599 6.632 

I ,4 0 9.22 

I ;I 4 1.52 9.70 

I 3*' 9.41 

I L3-500m 8.41 

mea1 Block I 137.019 

II 1 xl 5.55 1.400 8.132 

II 1 w500m 5.59 1.403 38.965 

II 2 o-500m 5.29 1.544 47.860 

II 4 0 3.99 1.470 6.040 

11 4 D-500m 4.11 1.500 27.190 

Total Block II 128.187 

Total case III 265.iO6 

Mineable Coal 
tonnes x 106 

11.592 

7.640 

9.129 

6.896 

4.24i 

12.022 

15.798 

12.217 

8.156 

f37.694 

5.204 

24.937 

30.631 

3.866 

17.402 
-' 

82.040 

169.734 

* Some geological reserves are omitted from Block I, Level 3 under Saxon Creek to be consistent 
with the Case I and Case II calculations “here a safety barrier has been left under the plant area. 

Nate: Yields and amounts of clean ma,. have not been calculated far Case III. 
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* Includes wash pla*C efficiency factor 
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