




TEST RESULTS FOR THE PLANT WASH 

FOR ADIT 1 ,  SEAM 8 COAL 

AND 

TEST RESULTS FOR THE COMPOSITE 

OF EWIN PASS ADIT 2. SEAM 4 COAL AND 

ADIT 1 ,  SEAM 8 COAL 



1 2 . 9  % A s h  
68.6 7- Wt. 

1 3 . 4  %Ash  5 9 .  7 % Wt. 

6 . 6  %Ash  

+ 2 0  mesh 30.6  % Wt. El 10.0  %Ash 

a 
~ 

0 ClRCU/T YIELD % 
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C u l k  Snnple  ADIT I /  SEW 8 Lab. No. 6052 

Date Received August lg80 . Date Yashed SePt* 16/80 

(a) R4W COAL 

. .  
Sample ASH % F.S.I. 
Feed 13.4 8 

- 
Clean  Coal 6 .6  9 

R e j e c t  59.0 1 - 

MT IVashed Yeight 6 .063  MT D e l i v e r e d  I:'eight 6.207 

ADM S, 4.0 ASH% 12.9  F.S. I. 8 1 / 2  

@) HEAVY MEDIA CIRCUIT: 3/4" x 2 8  Mesh= &b6- % by weight  

%- C a l c u l a t e d  Yield 87.0 - S.G.  o f  Medium 1.33 

1 1 . 2  I 8 1 / 2  Feed 

Over f 1 ow --I 10.0 8 1/2 .A 

Underf low 53.9 1 1 / 2  
S.B.O. 7.6 8 1/2 

Sample I ASH % I F . S . I .  1 

, S . B . U .  12.5 8 
L 

FROTH FLOTATION CIRCUIT: 65M x0 .-'8 %by Veight  

4 : l  =Kerosene:  M . I . B . C .  C a l c u l a t e d  Yie ld  98.0 % 

, 
Sample ASH % F . S .  1 .  

T.C.I-I. 17.6 1 1/2 
Feed fT.C.U.) 10.5 8 
Concentrate  9 .4  8 1 / 2  

T a i  1 ings  64.4 1 
I 

5 A l l  weights  and a n a l y s i s  a r e  on  an Ai r  Dried 

Birtley Coal 
& Minerals Testing 

Basis  un less  o the rwise  i n d i c a t e d .  



SUMMAkY -BULK VASHING DATA (Cont.) 

PROX I MATE 

ADM RM% ASH2 VM % FC 4 

9.5 0.7 7.2 26.7 65.4 

BULK SAHPLE ADIT 1/ SEAM 8 LAB NO. 6052 

( f )  CLEAN COAL:LH.M.C.C. + F I L T E R  CAKE C a l c u l a t e d  Y i e l d  84.7 .% 

S FS I -- 
8 1 /2  0.45 

- 

D I LATAT I ON T E S T  

S T i o C )  MOT(0C)  MC % MD % G 

39 2 473 25 101 1.060 - 

DDPM TEMP(%) 

MAX I MUM 
~~ 

F I N A L  

246 1 472 

I 0  I 505 

RANGE 

Birtley Coal 
& hllinerals Testing 
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BULK SAMPLE A D I T  1/ SEAM 8 L A B  N O .  6052 

DATE 

Sep t .19 ,1980  

_SUMMARY BULK \JASHING DATA (Cont.) 

SH I PPED I N  STOCK 
BBLS M.T. ' BBLS M.T.  

- - .31 4.912 

. 

CLEAN COAL INVENTORY 

Birtley Coal 
& Minerals Testing . I > / .  ,.,, ,. 19, , .El .1 I I ? ,  I,, L, I\,,, I,. If5 L r n  



BULK WASHING DATA 

BULK SP.I',PL ADIT 1/ SEAM 8 B 6052 

HEAVY MEDIUM CIRCUIT 

KPa. C Y C L O N E :  14" DSM o p e r a t i n g  @ 52 

MAGNETITE M E D I U M  m a i n t a i n e d  @ 1.33 S . G .  

1 .  

2 .  

3 .  

4. 

5 .  

FEED(3 /4  x 28 Mesh) 4.157 M.T.13.4 ASH% FSI 

ASH$ F S I  CLEAN COAL 3'601 M . T .  6.6 

REJECT 0 '556 M.T. ASH% FSI 59.0 

86.6 % - Y I E L D  CLEAN COAL (Weighted) = 3.601 - 

Y I E L D  CLEAN COAL ( C a l c u l a t e d ) =  59.0 - 13.4 - 

4.157 

87.0 % - 
59.0 - 6.6 



EULK L’ASHING DATA 

6052 LAB 9 0 .  Eulk Sa:nple ADIT 1/ SEAM 8 

G A T E R  - ONLY CYCLONE CIRCUIT 

Primary Cyclone: 6” OSM operating @ 1 3 . 8  KPa 

c.n. Vortex Finder Clearance set @ 2 

Secondary Cyclone: 4“ DSII operat ingg 3.5 KPa 

Vortex Finder Clearance set @ 5 m. 

Sieve Send : 65 I!esh 

1. Fred (28 i’lesh x 0) 1 1 . 2  A S H  % - F S I  

2. 2rii-.ary Cyclone Overflow 10.0 ASH 2 8 1 / 2  F S  I 

3 .  Secondary Cyclone Underflow 53.9 P.SH % 1’2 FSI  

4. Sieve S e n d  Overflow(S.B.0.) 7.6 ASH % 8 1 /2  F S I  

5 .  Sieve Eend Underflow(S.8.U.) 12.5 . ASH % 8 FSI  

6 .  Yield ( W . O .  Cyclone) 53.9 - 1 1 . 2  = 97.3 % 
53.9 - 1 0 . 0  

7. WT% 28i:x65M in Primary Cyclone Overflow = 4 8 . 4  % 

8. Estimated Yield of 28M x65M 
( S . B . O .  , as 9 of 28 M x 0 Feed) - - 4 7 . 1  4 

Birtley Coal 
& hhera ls  Testing 



, : 

BULK h'ASHING DATA 

ADIT I/ SEAM 8 LAB 110. 6052 BULK SA.1'4PLE 

FROTH FLOTATION CIRCUIT 

F l o t a t i o n  C e l l :  two (2 )  B i r t l e y  -Humboldt  M u l t i - \ J o b b l e  
i m p e l l e r s  i n  s e r i e s .  

Reagent : 4 : l  = Kerosene:M.I.B.C. 

T h i c k e n i n g  Cyclone : 20° - 8" c y c l o n e  H a y l - P a t t e r s o n  

1 .  T h i c k e n i n g  Cyclone O v e r f l o w  (T.C.O. -325H) 17.6 ASH% 1 1/ FS 

2 .  F l o t a t i o n  Feed(Th icken ing  Cyclone U n d e r f l o w ) l 0 . 5  - ASH% 8 F S I  

3 .  Concen t ra te  9.4 ASH% 8 1 /2FS l  

4 .  T a i l i n g s  64.4 LSH% FSI 

% 5. Y i e l d  C o n c e n t r a t e  64.4 - 10.5 - - 98.0 

64.4 - 9.4 



C L I E N T  : CROIYS N E S T  RESOURCES L I M I T E D  

P R O J E C T :  C O M P O S I T E  OF EWIN P A S S  ’S@f-l 2 RAIV COAL AUD SEAM 8 CLEAN COAL 

,”,.- SC’* m - j i  

LAB NO.: 6100 

ADN% M O I S T .  % ASH% VOL % F . C . %  S% F . S . I .  

9 . 9  1 .0 7.8 26.5 64 .7  0 .39  8 1 / 2  

1 0 . 8  7.0 23.9 58.3 0 .35  - 

7.9 26.8 65.3 0.39 - 

C A L C . B A S I S  

a .d .b .  

a . r . b .  

d .b .  

S .T .  [OC) . D . T . [ O C )  

I G I E S E L E R  F L U I D I T Y  T E S T  

M . C .  % M . D . %  G.NUMBER 

S T A R T  

MAXIhuM 

F I N A L  

RANGE= 

DDPM T E M P  (OC) 
)I 

1 434 
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Movable-Wall Coke Oven Tests and Related Analyses 
of Individual Coal Samples and Coal Blends from 

Horseshoe Ridge and Ewin Pass Submitted by 
Crows Nest Resources, Limited 

Project No. 03-3-1/11-8 
Job No. 3328R 

J . G .  Jorgensenf and T.A. Lloyd** 

INTRODUCTION 

The evaluation of coals for  Crows Nest Resources, L i m i t e d  is a 

continuing divis ional  project i n  which periodic investigations are  under- 

taken a s  requested by the company. 

This report  i s  Investigation 8 i n  the se r i e s  and includes evalu- 

a t ion data on coals and blends specified or iginal ly  i n  a letter dated 

December 4 .  1980 and l a t e r  extended i n  a l e t t e r  dated March 4, 1981 from 

R. Crisafio,  Senior Metallurgist ,  Crows Nest Resources L i m i t e d .  Copies 

of these l e t t e r s  appear i n  Appendix 1. 

The coals and blends which were carbonized are  described i n  

The cleaned coal samples received from B i r t l e y  Engineering, Calgary, Table 1. 

were crushed, blended and carbonized i n  the CANMET 12-inch width Movable-wall 

coke oven located a t  the CANMET Bells Comers Research Complex near Ottawa. 

Representative samples were taken for  chemical, physical, thermal rheological, 

and petrographical analyses. 

Tables 2 to  7.1. 
h e  re su l t s  of the project a r e  tabulated i n  

*Head, Carbonization Evaluation Group, **Carbonization Operations, Coal 
Resource and Processing Laboratory. Energy Research Laboratories, Canada 
Centre fo r  Mineral b Energy Technology (CANMET), Department of Energy. 
Mines & Resources, Ottawa, Canada. 



Lab. No. 

4867-80 

4868-80 

2321-81 

2511-81 

2512-81 

2517-81 

2574-81 

2633-81 

- 2 -  

TABLE 1. Descript ion of Coals and Blends 

T e s t  No. 

821 

822 

840 

845 

84 6 

84 7 

84 8 

84 9 

Descr ip t ion  

Horseshoe Ridge Blend No. 1 
4.5 P a r t s  Seam 7 
3.5 P a r t s  Seam 8 Upper 
3.5 P a r t s  Seam 8 Lower 
1.0 P a r t  Seam 8 Rider 

(Prepared a t  B i r t l e y  Engineering) 

Ewin Pass Blend No. 1 
2 p a r t s  Seam 8 
1 p a r t  Seam 4 (R.O.M.) 

(Prepared a t  B i r t l e y  Engineering) 

Ewin Pass  Seam 4 
(Cleaned a t  CANMET t o  S.G. of 1.6)  

Horseshoe Ridge Adit  19, Seam 7 

Horseshoe Ridge Blend No. 2 
4.5 p a r t s  Seam 7 
3.5 p a r t s  Seam 8 upper 
3.5 p a r t s  Seam 8 lower 
1.0 p a r t  Seam 8 r i d e r  

(Prepared a t  CANMET) 

Horseshoe Ridge Blend No. 3 
4.75 p a r t s  Seam 7 
3.75 p a r t s  Seam 8 upper 
3.75 p a r t s  Seam 8 lower 

(Prepared a t  CANMET) 

Ewin Pass  - Adi t  2 Seam 4 
(Cleaned a t  B i r t l e y  Engineering) 

Ewin Pass Blend No. 2 
2 p a r t s  Seam 8 
1 p a r t  Seam 4 (cleaned a t  B i r t l e y  Eng.) 

(Prepared a t  B i r t l e y  Engineering) 



TABLE 2 . Chemical Analyses o f  Component Coals 

I d e n t i  f i ca t ion  
Laboratory Number ............ 
Descr ip t ion  .................. 

C l a s s i f i c a t i o n  
Rank (ASTM) .................. 
I n t e r n a t i o n a l  Sys tern .......... 
S p e c i f i c  V o l a t i l e  Index ...... 
Carbon (dmnfb) .............. % 

Proximate Analysis (db) 
Ash ......................... % 
V o l a t i l e  Mat te r  ............. % 
F ixed Carbon ................ % 

Gross C a l o r i f i c  Value (db) 
B tu  per  pound ................ 

Ul t imate  Analys is  (db) 
Carbon ...................... % 
Hydrogen .................... % 
Sulphur ..................... % 
Ni t rogen .................... X 
Ash ......................... % 
Oxygen (by d i f f e r e n c e )  ...... % 

Rsh Analysis (db) 
s i o  ........................ x 
Fe603 ....................... X 
Ti 2 ........................ % 
P2O5 ........................ % 
CaO ......................... % 
MgO ......................... % 
SO3 ......................... % ........................ % 

A1 263 ....................... % 

Na$ K2 ......................... % 

4867-80 
Horseshoe 

Ridge 
Blend 81 

mvb 
431 
190 
88.7 

9.5 
23.5 
67.0 

14000 

79.5 
4.8 
0.46 
1.2 
9.5 
4.5 

54.2 
31.2 
6.7 
1.7 
2.0 
2.0 
0.5 
1.1 
0.1 
0.8 

4868-80 
Ewin 
Pass 

Blend 81 

mvb 
533 
176 
87.8 

8.2 
28.1 
63.7 

14030 

79.8 
5.0 
0.34 
1.3 
8.2 
5.4 

54.1 
29.0 
6.3 
1 .5  
1 . 2  
3.0 
0.9 
2.1 
0 .2  
0.9 

2321-81 
l O O X  Seam 4 
kashed t o  

S . G .  1 .6  

mvb 
533 
181  
87.9 

5.9 
26.7 
67.4 

14495 

82.1 
5.2 
0.28 
1.4 
5.9 
5.1 

56.3 
34.1 
2.7 
1.9 
0 .1  
1 .3  
0.7 
0.4 
0.4 
0.6 

2511-81 
T e s t  845 
100Z Horse- 
shoe Ridge 
Adit19.  Seam 7 

mvb 
434 
197 
88.2 

8.7 
24.6 
66.7 

14320 

79.7 
4.9 
0.58 
1 .5  
8.7 
4.6 

52.6 
29.2 
6.4 
1.4 
3.1 
2 . 3  
0.7 
1 .3  
0 .1 
1.2 

I 

w 
I 



TABLE 3.Physical Tests and F u s i b i l i t y  o f  Ash o f  Component Coals 

I dent i f i c a t  i on 
Laboratory Number ............. 
Desc r ip t i on  ................... 

Passing 

1 / 4 ' i n .  
6 mesh 

12 mesh 
29 mesh 

To ta l  Passing 

Coal Pulver izat ion 

Sieve Analys is  
Retained On 

1/4 i n .  x '  
G mesh x 

12 mesh 
20 mesh x 

% 
6 mesh x 
.......... 

Grindabi 11 ty 
Hardgrove Index ............... 

Fusi b i  11 ty  o f  Ash 
I n i t i a l  Deformation Temp. ... OF 
Softening Temp. Spher ical  .. .:F 
Softening Temp. Hemispherical F 
F lu id  Temp. ................ OF 

4867-80 
Horseshoe 

Ridge 
Blend 111 

0.1 
12.2 
16.7 
18.8 
.52.2 
87.7 

86 

2430 
2700+ 
2700+ 
2700+ 

4868-80 
Ewln 
Pass 

Blend 111 

0.1 
13.1 
17.8 
19.3 
49.7 

86.8 

80 

2430 
2700+ 
2 700+ 
2700+ 

2321-81 
100% Seam 4 
Washed t o  

1.60 

0.1 
11.1 
17.9 
20.1 
50.8 

88.8 

72 

2650 
2700+ 
2700+ 
2700+ 

2511-81 
100% Horseshoe 

A d i t  19, Seam 7 
Ridge 

0.0 
7.9 

14.5 
18.3 
59.3 

92.1 

89 

2270 
2700+ 
2700+ 
2700+ 

I 

f. 

I 

, 



TABLE 4 Thermal Rheological  Proper t ies  o f  Component Coals 

I d e n t i f i c a t i o n  
Laboratory Number .............. 
Descr ip t ion  .................... 

Linear  Expansion 
Ed. 52 l b / f t 3  a t  2% mois ture ... % 

S t a r t  ....................... .OC 
Fusion Temp. ................. OC 
Max. F l u i d  Temp. ............. OC 
F i n a l  F l u i d  Temp. ............ OC 
S o l i d i f i c a t i o n  Temp. ........ .OC 
M e l t i n g  Range ................ OC 

F1 u i  d i  ty  .............. dd/m 
Torque .................... .g.in. 

...... OC T i  - Sof ten ing Temp. 0 

Cont rac t ion  .......... .% 
D i l a t a t i o n  ........... .% 

Giese ler  P l a s t i c i t y  

Max. 

D i l a t a t i o n  

T i i  - Max. Contract ion Temp ,C 
T i i i  - Max. D i l a t a t i o n  Temp. C 

Free Swel l ing  Index 

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

4867-80 4868-80 2321-81 2511-81 
Horseshoe Ewin Pass 100% Seam 4 100% Horseshoe 

Blend #I 1.60 S.G. Adit 19, Seam 7 
Ridge Blend #I Washed to Ridge 

444 
462 
471 
489 
496 
45 
4.4 
40 

410 
456 

22 
Nil 

- 

7 

427 
442 
462 
488 
491 
61 

127.9 
40 

393 
440 
471 
26 
41 

8 

428 
441 
460 
482 
486 
58 
65.3 
40 

394 
441 
469 
28 
9 

8 

li 24 
441 

'. , 461 
489 
492 
65 
114 
40 

402 
444 
479 
27 
51 

: ,  



TABLE 4.iThermal Rheological  Proper t ies  of Component Coals 

I d e n t i f i c a t i o n  I 

Laboratory Number .............. 
Desc r ip t i on  .................... 

L inear  Expansion 
Bd. 52 l b / f t 3  a t  2% moisture...% 

Giese le r  P l a s t i c i t y  
S t a r t  ....................... .OC 
Fusion Temp. ................ .OC 
Max. F l u i d  Temp. ............ .OC 
F ina l  F l u i d  Temp. .......... ..OC 
S o l i d i f i c a t i o n  Temp. ........ .OC 
Me1 ti ng Range ................ OC 
Max. F1 u i  d i  t y  .............. dd/m 
Torque .................... .g.in. 

D i l a t a t i o n  
T i  - Sof ten ing Temp. ..... .OC 
T i i  - Max. Contract ion Temp OC 
T i l i  - Max. D i l a t a t i o n  Temp .OC 

Cont rac t ion  .......... .% 
D i l a t a t i o n  ........... .% 

Free Swel l ing  Index 

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

2512-81 2517-81 2574-81 2633-81 
Horseshoe Horseshoe 100% A d i t  2 Ewin Pass 

Ridge Ridge Seam 4 Blend 112 
Blend 112 Blend 113 

446 - 
468 
483 
489 

37 
4.8 

40 

416 
467 
482 

24 
-22 

446 

468 

487 
36 

3.6 
40 

- 
482 

418 
464 
486 

22 
-20 

427 
441 
460 
482 
486 

55 
72.5 
40 

400 
445 
473 

27 
18 

427 
439 
458 
483 

56 
99.7 

40 

488 

400 
444 
473 

28 
36 

7 7 s 8 

I 

0, 

I 



TABLE 5 Petrographic  Analys is  o f  Component Coals. 

I dent i  f i  c a t i  on 
Laboratory Number ............... 
Des c r i  p ti on ..................... 

D i s t r i b u t i o n  o f  V i t r i n i t e  Types 
V.6 ............................ % 
v.7 ............................ % 
V.8 ............................ % 
v.9 ............................ % 
v.10 ........................... % 
v.11 ........................... % 
v.12 ........................... % 
V.13 ........................... % 
V.14 ........................... % 
V-15 ........................... % 
V.16 ........................... % 
V.17 ........................... X 
V.18 ........................... % 

Reactive Components 
Tota l  V i t r i n i t e  ................ % 
Reactive Semi - fus in i te  (1/3) ... % 
E x i n i t e  ........................ X 
To ta l  ......................... % 

I n e r t  Components 
I n e r t  Semi-fusin t e  (2/3) ...... % 
M i c r i n i t e  ..................... % 
F u s i n i t e  ....................... % 
Minera l  Ma t te r  ................. % 
Tota l  .......................... % 

Petrographic Ind i ces  
. Mean Ref lectance ............... % 

Balance Index ................... 
Strength Index .................. 
S t a b i l i t y  Index ................. 

4867-80 4868-80 
Horseshoe Ewin 
Ridge Pass 

Blend I1 Blend 81 

2.2 
45.1 

10.0 22.6 
24.8 2.9 
21.3 
3.0 

59.1 72.8 
13.8* 5.3 
0.5 1.9 

73.4 80.0 

13.8** 10.7 
1.5 1.5 
5.9 3.2 
5.4 4.6 

26.6 20.0 

1.27 1.08 
1.58 0.72 
5.22 4.04 

60.0 54.5 

2321-80 2511-80 
Horseshoe Seam 4 

Washed Seam 7 
to 1.60 Adit 19 

S . G .  

3.5 
42.6 
23.7 

69.8 
5.7 
2.8 

78.3 

11.5 
1.6 
4.8 
3.8 

21'. 7 

1.07 
0.78 
4.04 
55.3 

10.9 
58.6 
8.6 

I 

U 

I 

78.1 
3.8 
0.2 

82.1 

7.5 
1.2 
4.3 
4.9 

17.9 

1.25 
0.88 
4.83 
62.9 

*Reactive semi-fusinite (112) . *.*Inert semi-fusinite (1/2) 



I H O L t  b . L d t '  ' l ~ U I 1  UdLd . 

Test Iden t i f i ca t i on  Number ................ 
Data o f  Tes t i  ............................. 
Laboratory Nuder  ......................... 
Description ............................... 

I CARBONIZATION DATA 
Net Weight o f  Charge (wet) ............ l b  

ASTM Bulk Density (wet) ........... l b / f t  
Oven Bulk Density (db) ............ l b / f t 3  

..................... ! 1 Moisture i n  Charge 

CARBON1 ZATI  ON RESULTS 
................. ! Gross Coking Time hr.mi 

Maximum Wall Pressure ............. l b / i n  
Coke Y ie ld  Actual ...................... % 
Mean Coke s ize ........................ i n  
Apparent Speci f ic  Gravity ............... 

Screen Analysis o f  Coke 
lcumulative percentage retained on) 

3 inch sieve ............................ 
2 inch sieve ............................ 
1 1/2 inch sieve ........................ 
1 inch sieve ............................ 
3/4 inch sieve .......................... 
1/2 Inch sieve .......................... 
Percentage -1/2 inch (breeze) ........... 
S t a b i l i t y  Factor ........................ 
Hardness Factor ......................... 

Tunbler Test (ASTM) 

Japanese Drum Test ( ~ 1 s )  
lcumulative percentage retained on) 

50 . mn sieve ............ ..--..-. ................ 
25-mn sieve. ............................. 
15 mn sieve: ............................. 

821 822 
3 Decl80 4 Dec18O 

Horseshoe Ewin Pass 
Ridge Blend #1 

Blend 111 

564.8 566.7 
3.0 3.0 
48.5 48.3 
50.54 50.71 

9:oo 9:15 

79.1 75.5 
0.95 1.24 

1.89 1.91 
0.971 0.883 

4.2 3.4 
38.6 40.4 
71.5 74.9 
93.2 93.7 
95.5 95.8 
96.4 96.6 
3.6 3.4 

58.1 
70.4 

50.8 
64.5 

* ** ! *  ** 
12.$& 322- "Qfi . - 

3r.. . 6s. 5; 85.2 6X.3 
83'. (Y 92.9 8I.o' 

*30 revs **150 revs 

9 y.., 6 .. 

840 
17 Feb181 

Ewin Pass 
100% Seam 4 
washed to 
1.6 S.G. 

558.5 
2.9 

48.7 
50.03 

9:30 

73.6 
0.70 

1.90 
0.900 

4.0 
39.7 
72.8 
92.7 
94.8 
95.7 

. 4.3 

54.0 
65.9 

* . ** 
929% 2;&1 

8.P. z . 67 .. 1 
92.9 80.9 

845 
17 Marl81 

Horseshoe Ridge 
Adit 19 
Seam 7 

559.3 
2.6 
48.8 
50.3 

9:55 
1.97 

2.06 
0.885 

77.8 

5.7 
49.9 
81.4 
95.3 
96.3 
97.2 
2.8 

58.0 
66.4 

I 

W 

I 

L i 



I 

Test I den t i f i ca t i on  Number ................ 
Data o f  Test .............................. 
Laboratory Number ......................... 
Description ............................... 

84 6 
18 March181 

Horseshoe Ridge 
Blend 12 

847 
19 March181 

Horseshoe Ridge 
Blend #3 

848 
-24 March181 

Adit #2 
Seam 4 

849 
25 March181 
Ewin Pass 
Blend #2 

TABLE 6.1- Carbonization Data 

I- 
CARBONIZATION DATA 

Net Weight o f  Charge (wet) ............ l b  
Moisture i n  Charge 
ASTM Bulk Density (wet) ........... l b / f t  
Oven Bulk Density (db) ............ l b / f t 3  

..................... 3 

CARBONIZATION RESULTS 
................. 8 Gross Coking Time hr.mi 

Maximum Wall Pressure ............. l b / i n  
Coke Y ie ld  Actual ...................... % 
Mean Coke s ize ........................ i n  
Apparent Speci f ic  Gravity ............... 

Screen Analysis o f  Coke 
Xcumulative percentage retained on) 

3 inch sieve ............................ 
2 inch sieve ............................ 
1 1/2 inch sieve ........................ 
1 inch sieve ............................ 
3/4 inch sieve .......................... 
1/2 inch sieve .......................... 
Percentage -1/2 inch (breeze) ........... 

Tumbler Test (ASTML 
S t a b i l i t y  Factor ........................ 
Hardness Factor ......................... 

Japanese Drum Test (JIS) 
Icumulative percentage retained on) 

50 n sieve ............................. 
25 mn sieve ............................. 
15 n sieve ............................. 

564.0 
3.0 

49.0 
50.47 

9:30 
0.56 

2.02 
0.942 

78.3 

8.9 
45.6 
78.2 
93.5 
95.0 
95.7 
4.3 

53.2 
67.3 

* ** 
18.6 4.8 
89.1 71.5 
93.9 82.5 

*30 revs 

565.5 
3.0 
40.2 
50.60 

9:25 
0.56 

2.01 
0.940 

71.1 

8.8 
45.7 
76.7 
93.5 
94.8 
95.1 
4.3 

53.9 
68.5 

* ** 
15.4 2.5 
87.0 69.8 
93.9 82.5 
**150 revs 

568.1 
3.0 
48.7 
50.84 

10:05 
0.54 
74.7 
1.94 
0.919 

4.5 
41.6 
75.8 
93.9 
95.6 
96.5 
3.5 

50.2 
65.4 

* ** 
7.6 0.8 
84.0 65.3 
92.7 79.1 

558.5 
2.7 
48.7 
50.13 

9:35 
0.71 

1.93 
0.885 

75.7 

5.1 
40.0 
16.1 
93.1 
94.9 
95.7 
4.3 

52.1 
65.1 

* ** 
14.1 0.8 
85.8 67.5 
92.7 80.6 



TABLE 7 

Analyses of Coke Oven Charges and Resultant Cokes 
\ 

~~ ~~ 

Ident i f ica t ion  
Test Number......,...... 
Date Charged...,........ 
Description............. 

Coke Oven Charge 
Laboratory Number......... 

Proximate Analysis (db) 
Ash. ................... 7. 
Volat i le  Matter.. ...... % 
Fixed Carbon .......... % 

Sulphur (db)...... ....... 7. 
Resultant Coke 
Laboratory Number......... 

Proximate Analysis (db) 
Ash....................% 
Volat i le  Matter,.  ..... .% 
Fixed Carbon...........%. 

Sulphur (db). ............ 7. 

821 822 840 
3/12/80 41 12/80 17/2/81 

Horseshoe Ridge Ewin Pass 100% Seam 4 
Blend #1 Blend 111 Washed to  

1.60 

4867-80 

9.5 
23.5 
67.0 
0.46 

4972-80 

11.4 
2.0 

86.6 
0.41 

4868-80 2321-81 

0.2 6.7 
28.1 28.2 
63.7 65.1 
0.34 0.70 

4973-80 2525-81 

10.2 7.8 
1.6 1.3 

88.2 90.9 
0.35 0.27 

845 
17/3/81 

100% Horseshoe Ridge 
A d i t  19 - Seam 7 

2511-81 

8.7 
24.6 
66.7 
0.58 

2731-81 

11.1 
1.3 
87.6 
0.52 

I 

CI 
0 

I 



. 

Analys 

I d e n t i f i c a t i o n  
T e s t  Number.. ........... 
Date Charged............ 
Descr ipt ion.  ............ 

846 
18/3/t 

Horses1 
Ridgc 

Blend 4 

TABLE 7 . 1  

' Coke Oven CharRes and Resul tan t  Cokes 

847 848 849 
19/3/81 24/3/81 25/3/81 

Horseshoe 100% Ewin Pass  
Ridge Adit 2 Blend 112 

Blend 63 Seam 4 

Coke Oven CharKe 
Laboratory Number...... ... 
Proximate Analysis  (db) 

Ash... ................. % 
V o l a t i l e  Matter..  .... ..% 
Fixed Carbon .......... % 

Sulphur (db). ............'% 
Resul tan t  Coke 
Laboratory Number.. ....... 
Proximate Analysis  (db) 

Ash .................... % 
V o l a t i l e  Matter........% 
Fixed Carbon...........% 

Sulphur (db). ............ 7. 

2512-81 

9.2 
22.4 
68.4 
0.48 

2732-81 

11.3 
1 . 3  

87.4 
0.44 

2517-81 

9.0 
21.9 
69.1 
0.27 

2733-81 

11.1 
1 . 4  

87.5 
0.43 

2574-81 

7.0 
26.9 
66.1 

0.32 

2734-81 

9.3 
1.1 

89.6 
0.28 

2633-81 

7 .2  
26.5 
66.3 

0.41 

2735-81 

'. 
9.6 
1 . 8  

88.6 
0.35 

I 
I- 
I- 

I 



TEST RESULTS FOR ADIT 4 ,  

SEAM 5 BULK 

1981 

SAMPLE 



C L I E N T  : CROlYS NEST RESOURCES LTD. 

PROJECT: FWIN PASS ADIT 4 ,  SEAM 5 BULK SANPLE 

LAB NO.: 5916 

HEAD RAW kV.4LYSIS 

SIZE CONS1ST:Raw Coal A s  Rec'd 

l\T% 

50 mm x 25 nun 

I 2 5  x 1 2  25.0 

xo. 15 

0.15 x0.075 99.0 

0.075 x0 1.0 100.0 

IrT% + 50 mm = 3.4 - crushed t o  pas s  50 nun. 

SIZE AVD RAW ANALYSES adb: ATTRITED 50 mmx0 Raw Coal 

ATTRITION PARAMETERS: ASTM A t t r i t i o n  D m  17 kg load a t t r i t e d  f o r  

20 minutes,  a t  40 r .p .m.  



, CLIENT : CROKS N E S T  RES0URCE.S LTD, 

PROJECT: Eh'IN PASS ADIT 4 ,  SE.W 5 BULK SLVPLE 

L4B YO.:  8916 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

SINK-FLOAT AWLYSIS,adb: ATTRITED 5Omm x 6 mm 

0.9 0.7 40.3 1 96.4 5.5 

0.7 0.6 48.6 1 97.1 5.8 

2.9 0.7 71.7 N . A .  100.0 7.7 

ATTRITED 6mm x 0.6mm SINK-FLOAT ANALYSIS, adb : 

Birtley Coal 
& Minerals Testing 
."111,1<1.,,1<,"*., 1111 I 1 , k l  ,.,,,\i",,<,,D 



CLIEST : CROP5 E S T  RESOURCES LTD. 

PROJECT: E K I N  PASS XDIT 4, SEAN 5 BULK SAWLE 
L.AB NO.: 8916 

CUMULATIVE 
' PRODUCT wT% RM% ASH% F.S . I .  IVT% I .ASH%, 

83.6 0.6 4.1 9 83.6 1 4.1 
1 

STAGE 1 

SINK-FLOAT ANALYSIS,adb: ATTRITED 0.6mx0.3m 
1 I I I I I CUMULATIVE 1 

1.70 - 1.80 

N.A. 100.0 

STAGE 11 8.8 1.0 I 7.8 I 8 1/2 ! 92.4 I 4.5 
TAILINGS 7.6 1.7 25.4 I 3 1 / 2  I l O O . 0  6 .  n 

F,F. PARAMETERS: Pulp Density = 10% 
Reagent/Dosage = 4:l=Kerosene:MIBC:O.48 lb/T 
Conditioning Time = 60 seconds 
Stage 1 = 1st minute froth 
Stage 11 = 2nd minute froth 



C L I E N T  : CKOI’S S L S T  RESOURCES LTD. 

‘ PROJECT,: E h I N  PASS SULK SA:IPLE - A D I T  4 ,  SE.W 5 

S I Z E  A U L Y S I S ,  a .d .b . :  PL.LVT S . 4 W L E S  

LAB N O . :  8917 - 
J- HEAVY MEDIA FEED 

S I Z E  FRACTION 

NATER ONLY CYCLONE FEED - 
CUMULATIVE 

lVT% ASH% hT% 1 ASH% 

+ 0 . 6  mm 

0.6 x 0.212 

0,212x 0.150 

3.0 6 .2  3 .0  6 . 2  

47.4 5 . 8  50.4 5 .8  

10.0 6 . 6  60.4 6 . 0  

0,150x 0.075 

0 . 0 7 5 ~  0.045 

0 . 0 4 5 ~  0 

FROTH FLOTATION FEED - 

15.4  7 . 2  75.8 6.2 

5 .7  10 .8  81.5 6 .5  

18 .5  18.9 100.0 8 .8  

CLMJLAT E 
ASH% ASH% 

+ 0 , 6 m  

0 .6  x 0,212 

0.212 x 0.150 

1,150 x 01075 

0,075 x 0,045 

O.,Q45 X- 0 

31 .2  8 .2  38.0 7 . 9  I 
24.9 7 .5  62.9 7.7 

12.4 9 .4  75.3 8 . 0  

24.7 16.5 100 .0  10.1 

Birtley Coal 
& Minerals Testing 

.. . 



I. 

51.6 % \ Y t .  9.7  % Gsh 
4 .5  % Ash - 

- 
1 6 . 6  %wt. 

58 .8% + 65 Mesh 

6 , 0  % A s h  

- 
8.5 % wt. 
7 .8  % Ash 

WEIGHT % 

- 
4 

I TOTAL 76.7% WT 
CLEAN 
COAL 5.2% ASH I 

BIRVLEY COAL 8 MINERALS TESTING 
PLANT BALANCE FLOW SHEET 

CROWS SEST RESOURCES LTD. 
~~~ 

EWIN P A S S  BULK SAFPLE FROM ADIT 4 ,SEAM 5 
LAB NO. 8917 

D a l e  

Aug. / 8 1  

Drawn 



(a) Rfili' COAL 

Sample 

Feed 

C lean  Coal 

R e j e c t  

D e l i v e r e d  I:'eight 4 .534  a I:'ashed Yleight 1 . 8 3 2  MT 

ASH % F . S . I .  
9 . 7  a 
4 . 5  8 1 / 2  

23 .2  5 - 

ADI.1 % 3.2 ASH% 8 . 7  F .S . I .  8 1 / 2  

(b) HEAVY hIEDIA CIRCUIT: 3/4" x 28  ]Mesh= 71.5 % by weight 

1 .30  C a l c u l a t e d  Y i e l d  72.2 % - S . G .  - o f  hkdium 

Saniple 

Feed 

Overf low 

ASH % F.S.I. 
8 . 5  8 1 /2  

7 . 9  8 1 / 2  

( c )  K.4TER -ONLY CYCLONE CIRCUIT :2SH x0 = 28 .5  % by weight 

T . C . O .  20.7  
9 . 7  Feed ( T . C . U . )  I 

Concentrate  7 .8  
T a i  1 i n q s  I 5 4 . 2  

V.F.C. # l  0 cm.BF 5 cm, Calcula ted .  Yield 98 .8  8 
- 

N.A.  
8 
8 l / 2  
N . A .  

I I 
U n d e r f  1 ow 56.1 N . A .  1 

I I 
S .  B . O .  6.0  8 1 / 2  -1 
S .  B . U .  I 11.9 I 7 1 / 2  

FROTH FLOTATION CIRCUIT: 65M x0 1 1 . 6  %by Keight  

4 : l  =Kerosene:  M . I . B . C .  C a l c u l a t e d  Yield 9 5 . 9  % 

F . S .  I .  1 

FILTER CAKE: S . B . O .  + CONCENTRATE = 7.0 ASH$ 8 112 FSI 

-L A l l  weights and a n a l y s i s  a r e  on a n  A i r  Dried 
Basis u n l e s s  o the rwise  ind ica ted .  Birtley Coal 

& Ailinerals Testing 



SUI'II'ARY - E U L K  L!ASHING D A T A  ( C o n t  .J 

ADM 

7.5 

6 U L K  SAMPLE Ewin - Pass A d i t  4/Seam 5 L A B  ~0.8917 

( f )  _CLEAN COAL: H.M.C.C. + F I L T E R  CAKE C a l c u l a t e d  Y i e l d  76.7 % -- 

PROXII4ATE C.V. I 

RM% ASH% VM % FC % S Cal/gm FS I 

0.5 5.3 27.8 66.4 0.63 8107 8 1/2 I 

S T ( o C )  M D T ( o C )  MC % M D  S, G 

383 1 470 I 28 

I G I E S E L E R  F L U I D I T Y  T E S T  1 

80 1.052 

I I DDPM 1 TEMP(OC) I 

I 342 MAX I M U M  

F I N A L  0 

S T A R T  

468 

505 

1-4281 

1 77 - RANGE - 



BULK SA,,,PLE Ewin Pass A d i t  4/Seam 5 LAB NO. 8917 

DATE 

SUHMARY BULK WASHING DATA (cont.) 

SH I PPED I I N  STOCK 
BBLS M.T. BBLS M.T. 

CLEAN COAL INVENTORY 

Aug. 31/81 I - I -  I 8 1 . 2 2 8  
S e p t .  2 / 8 1  1 2  I 0 . 3 0 7 1  6 0 . 9 2 1  



BULK WASHING DATA 

BULK SAMPLE Ewin Pass A d i t  4/Seam 5 -LAB NO. 8917 

HEAVY NEDIUM CIRCUIT 

C Y  ONE: 

1 .  

2. 

3 .  

4 .  

5. 

" DSM o p e r a t i n g  @ 5 'a. 

HAGNETITE M E D I U M  m a i n t a i n e d  @ 1 . 3 0  S.G. 

FEED(3/4 x 28 Mesh) 1 .309  M.T. 9 .7  ASH% 8 FS I 

0.887 M.T. 4 . 5  ASH% 8 1 /2  F S I  
~ .. 

CLEAN COAL 

REJECT 0 .422 M.T. 23.2 ASH% 5 FSI  

YIELD CLEAN COAL (Weighted)  == = 6 7 . 8  % 
1 .309  

YIELD CLEAN COAL ( C a l c u l a t e d ) = 2 3 . 2  - 9 .7  - - 72.2 % 
23.2 - 4 . 5  

! 

Birtley Coal 
& h4inerals Testing 
.",~,5,",,11 <.%I . , . , < , I , , E ,  1.0111.11,110 



BULK \JASHING DATA 

BULK SANF'LE Ewin Pass Adit 4 /  Seam 5 LA8 N0.8917 

WATER-ONLY CYCLONE CIRCUIT 

Primary Cyclone: 6" DSM Operating @ 138 KPa 

Vortex Finder Clearance set @ 0 c.m. 

Secondary Cyclone:4" DSM Operating @ 35 KPa 

Vortex Finder Clearance Set @ 5 c.m. 

Sieve Bend : 65 Mesh 

1. Feed ( 28Xesh x 0 ) 8.5 ASH% 8 1 /2  F.S. I .  

2. Primary Cyclone Overflow 7.9 ASH% 8 F . S . I .  

3 .  Secondary Cyclone Underflow 56.1 ASH% N.A. F.S.I. 

4. Sieve Bend Overflow ( S . B . O . )  6.0 ASH% F.S.I. 

5. Sieve Bend Underflow(S.8.U.) 11.9 ASH$ 71/2 F.S.I. 

% - - 98.8 6. Yield ( W . O .  Cyclone) 56.1 - 8.5 
5 6 . 1  - 7.9 

% - - 58.8 7. WT% 28M x 65M in Primary Cyclone Overflow 

8. Estimated Yield of 28M x 65M 
% - 58.1 (S.B.O. ,  as % o f  28M x 0 Feed) - 



B U L K  LIASHING DATA 

FROTH FLOTATION CIRCUIT 

FI ot a t i on Ce 1 1 : two (2) 8 i rt 1 ey - Humbol d t M u  1 t i -\Jobbl e 
impellers in series. 

Reagent : 4 : l  = Kerosene:tl.I.B.C. 

Thickening Cyclone : Zoo - 8" cyclone Hayl-Patterson 

1 .  Thickening Cyclone Overflow (T.C.O. -325H) 20.7 ASH% N.A. FSI 

FS I 2. Flotation Feed(Thickening Cyclone Underflow) 9.7 ASH% 

3. Concentrate 7.8 ASH% 8 1/2 F S I  

4. Tailings 54.2 ASH% N.A. FSI 

- 8  

5. Yield Concentrate 54.2-9.7 - 95.9 % - 
54.2-7.8 

Birtley Coal 
& Minerals Testing . "1\11,11.<,, I..,, < * , 5 ? < 1 , ,  I 1 . 1  11.11>110 




