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A P P E N D I X  4 

A D I T  SAMPLE ANALYSES 

i) Bulk Washability Tests - Birtley Report 



l i  

I 

1. 

-3/4" x 0 R a w  Cool 

I. 



RMV COAL a) - ~ .  

Del ivered  Weight 4.052 MT Ir'ashcd Ifeight 3.080 

ADM% 3.7 ASH% 23.1 FSI 4 
'. 

b) HEAVY M D I A  CIRCUIT: 3/4" x 78 Mesh = 75.0 % by weight 

C a l c u l a t e d  Yield = 75.8 % S.G. of Medium 1.42 - 

C )  IVATER-ONLY CYCLONE CIRCUIT: 28M x 0 = 25.0 % by weight 

V . F . C :  #1 = 4 cm #2 = 5 cm C a l c u l a t e d  Yie ld  = 93.2 % 

d) FROTH 

F 
i 

SAMPLE ASH% F . S . I .  

FEED 16.8 4 

OVERFLOlV 13 9 4 

UNDERFLOW - 56-5  1 

S.B.O.  11 .o S t  
S . B . U .  17 .O 3 

. .  
FLOTATION CIRCUIT: 6511 x o = 11.7 % by weight 

3 : l  = Kerosene: M.I.BC. C a l c u l a t e d  Yie ld  = 91.4 



f 

- . -  & 

SUNXIZRY - BULK \YASllING DATA (Cont .) 

Bulk Sample Seam 4 Upper Lab .No. ’ 4093 

f )  CLEAN COAL: H.M.C.C 

PROX I bt4TE 

RM% ASli% VPl% 

0 . 4  9 . 2  21.4 

. + FfLTER CAKE Calculated Yie ld  76.2 % ~- . _  f )  CLEAN COAL: H.M.C.C. + FfLTER CAKE Calculated Yie ld  ~- 76.2 % 

* 
~ S% CAL/Of FSI H G I  S.G. . 

PROX I bt4TE ADM 
RM% ASli% VPl% FC% 

7 . 6  0 . 4  9 . 2  21.4 69.0 0 . 3 9  7788 63 . 111 1 .38  
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SUbbLIRY - BULK KASHING DATA (Cont .) 

- 
Bulk Sample Seam 4 Upper . L& .NO. 4093 

' S H I P P E D  
DATE 

B B L S  M.T. 
December 10, 1982 _- 

. .  

I N  STOCK 

BBLS M.T. 

15 2.273 

\ C L E A N  COAL INVENTORY - 

Birtley Coal 
& Minerals Testing 
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Lab .No. 4093 Bulk Sample Seam 4 Upper 

t 

.. 

. HEAVY MEDIUM CIRCUIT _- 

CYCLONE: 14" DSM opt:rating @ 5 2  . KPa 
. .  

MAGNETITE MEDIUM maintained @ 1.42 S.G. 

FSI 

FSI 

1. FEED (3/4" x 28 Nesh) 2.309 M.T. 24.9 ASH% 4 

2. CLEAN COAL 1.732 M.T. 8 .5  ASH% -- 
4 FSI -- 3. REJECT . .0.577 M.T. 76.2 ASH% 

4. YIELD 
I 

, 
5. Y I E L D  i 

CLEAN 

CLEAN 

COAL (Weighted) 

COAL (Ca':culated) 

* 
i 

75.0 % - . 1..732 - .  
- 2.309 

- 76 .2 . -  24.9 - . 75.8 % 
76.2 - 8.5 .------ 

Birtley Coal 
62 Minerals Test 
A,,," 1\11, h<,,',R . ,u, ,r. ,1,>* I h l x ~ l Y I I ~ I r l  



SUI\EMRY - BULK KASI1ING DATA (COII~  .) 

Bulk Sample Seam 4 UJper Lab .No. 4093 

WATER - ONLY CYCLONE CIRCUIT 

. .  
Primary Cyclone: 6" DSM opei-ating @ 138 KPa 

- 

I Vortex Finder Clearance s e t  @ 4 cm 

Secondary Cyclone: 4" DSM operat jng @ 35 KPa 

Vortex Finder Clearance set @ 5 c m  

Sieve Bend: 65 Mesh 

1. Feed (28 Mesh x 0) 16.8 ASH% 4 F.!<.I. 

2. Primary Cyclone Overflow - 13.9 ASH% 4 F.S.I. 

3. Secondary Cyclone UnderfIovr 56.5 ASH% 1' F.S.I. 

4 .  Sieve Bend Overflow (S.B.O.) 11.0 ASH% Sf  F . S . I .  

5 .  Sieve Bend Underflow (S.B.U.) 17.0 ASH% 3 F . S . I .  
.. 

- 93.2 % 6 .  Yield (W.O. Cyclonej = L;6-5  - 16*' - .  
56.5 - 13.9 

Wt% 2SM x 65M i n  Primary Cyclone Overflow = 49.7 % 

Estimated Yield o f  28M x 61;M 
(S.B.O. ,  a s  % of 2SM x 0 Feed) - - 46.3 % 

Birtley Coal 
& Minerals Testing 



. SUWARY - BULK \VASllING DATA (Cont.) 

Bulk Sample Seam 4 Upper Lab .No. , 4093 

FROTH FLOTATION CIRCUIT . 

Flota t ion  C e l l  : two (2) Birtley-Humbol d t  hiul ti-lVobb le 
i m p e l l e r s  i n  s e r i e s .  -- 

Reagent: 3 : l  = Kerosene: M . I . B . C .  , 2lcc/minute 

Thickening Cyclone: 20' 1 8" cyclone Hayl-Pat terson 

FS I 

FSI 

1.  Thickening Cyclone Overflow (T.C.O. -325M) 19.5 ASH% 1 

2. F l o t a t i o n  Feed (Thickening Cyclone Underflow) 16.0 ASH% 4 

-- 
-- 

11.4 ASH% 5! FSI -__ 3; Concentrate 

4 .  T a i l i n g s  65.0  ASH% -- 0 FS I 

- 91,4  . .  % 6 5 . 0  - 16.0 - 
5. Yield Concentrate  = 65.0 - 11.4 - 
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CLIENT: FOYDIKG C@X LIHITED 

LAB KO: 405'3 
PROJECT: ASIT 19, SEAM 4 UFPEH 

DATE: DECEtBER 22, 1982 

1. P A W B I L I N  DATA - MVY 1IEDIUt.I CYCLONE PR@DlCTS for E,P,W. 
\ 

P E K E "  OF FEED CALCNATED PARTITION PERCEtff EIGHT . 
. E +G+ FRACTION R E K i  COAL REJECT CLEAN CW REJECT FEED MEAN S + G *  COEFFICIENT 

- 1.30 
1.30 - 1.40 
1.40 - 1.50 
1.50 - 1,60 
1.60 - 1.70 
1.70 - 1,80 
1.80 - 1.90 
1.90 - 2.00 

.t 2.00 

32.40 
49.10 
11.00 
5.00 
1,lO 
0.50 
0 2 0  
0.10 
0.60 

0 .40 24,50 
1.50 37 ,20 
2.20 ' h s 3 0  
5.30 ?,80 
6.10 T +EO 
5.80 1'140 

3.40 1 (LO 
2.90 1.10 
72a40 'I 3 0  

1 - 7  

Oslo 
0.40 
0 150 
1.30 
1.50 
3.40 
0,eo 
0 .70 

17.50 

24.60 
37 4 60 
8.60 
5.10 
2.30 
1.80 
1.00 

18.00 
0.80 

0.40 
1 +35 1.10 
1.45 5.70 
1.55 25.50 
1.65 65.20 
1.75 78.30 
1.85 80.00 
1.95 87.50 

i 97.20 

- 

- 

If, WASk4EXLITY DATA -y!TER-MW CYCLONE PK'DuCiS for E.P.H. 

PERCEtTT kEEHT PERCENT OF FEED CALCULATED 
FEED S+G+ FRACTION DLVROW LY<DEtiFLG+I OVMFLOLOW IR!KXLO!4 

, 
i 
/ 7 

- 1.30 19.30 
1.30 - 1.40 $ O , O O  
1.40 - 1.50 21.90 
Id0 - 1.60 9.60 
1.60 - 1.70 4.80 
1.70 - 1.80 2 2 0  
1.80 - 1.90 1.10 
1.90 - 2.00 0.40 

+ 2.00 0.70 

0.60 
2.00 
3.30 
7.20 
8.20 
8.40 
8.60 
9.60 
52.10 

17.00 
3; 130 

76.40 
6.90 
4.50 
2.10 
LOO 
J s40 
re60 

18,OO 
0.10 37.40 
0,20 20,bO 
0.50 9.40 
0.50 ' 5.00 
0 s60 2.70 
0.60 1.60 
0.70 1.10 
3.60 4.20 

- 

Pc RTITION 
t.f%H SIG, CODFICIEHT 

1 

1.35 
1.45 
1.55 
1.65 
1.75 
1.85 
1.95 -- 

- 
0'30 
1.00 
5.30 

10.00 
22,211 
37.50 
63.60 
85.70 



CI-1ENT:FORDING COAL LIMITED 
SAMPLE NO. Cyc/onc Products- SEAM 4 UPPER 

PA Rip I T I ON CU RV E 

LA8 NO. 4093 
DATE: Dec. 1982 

,/' 

J 
i 

SPEC I F I C G R AV 1 T Y 

Birtley Coal 
& Minerals Testing 
* 1 1 , ~ 1 \ 1 ~ 1 . ~ 1 #  < . Y I * l U ~ \ l I l H ,  lhlll \ T Y I I , ,  I , ,  

.. 



CLIENT : FORDING COAL LIMITED 
SAMPLE DSM Cyc/one Products- SEAM 4 UPPER 

lW?”i” IT I 0 T..J CU RV E 

.‘ 

a 

LAB NO. 4093- 
DATE: Dec. 1982 I 

1.40 1 50 1.60 . 1.70 1.80 1.90 1.20 1.30 

SPEC I F I C G R AV 1 TY 

Birtley Coal 
& Minerals Testing 
A l > t V l \ , < > \ < ~ + < . ” , A ,  U I  . I  51>1, 1.01 * I Y I I \ ,  r o  

c o d  and nvhro/s testing . .  



I 

CI IENTT: FORDING COAL LIHITED 
PFXIJECT: ADIT 19, SEkM 4 UF'F'ER BWt SAEfi 

RAH COAL CRUSE0 TO - 3 4 "  
LAC PO: 4091 
DATE: D E C E I E R  229 1982 

HEPI) RRbl A!ILYSIS 
cv 

ADMX tlOIST% ASHT. Vocl F1C.X sr CAVM HGI FSI BASIS 

0.30 23.10 19.70 56.90 0.32 6517 101 4 adb 
3199 22.25 18.97 54.79 0 +31 6276 arb 

3170 

73117 19.76 57.07 0 152 6537 db 

RPAKNT S+G+ ON 3/4" X 0 RAW COAL = 1.52 

SIZE A?B RAN AtJNYSIS, air dried b s i 5  

SIZE FRACTION UTT As!u. FSI 

3/4" x 28H 77.00 24.10 4 
BY x lOOM 15.30 17.30 5 

lOriH x 0 7.70 15.40 3 1/2 

FLOAT SBK AMLYSIS, air dried basis: 3/4" X 2 3  

/ 

, 21 a 2 0  1,90 9 
19.10 4.70 5 
22.40 8.40 I 1/2 
3,OO 13.80 1 1/2 
4.60 17.40 1 112 
4.70 24140 1 
3.70 33.70 1 
2640 39.70 I 
1 .30 49.80 1 

17.60 84.30 0 

CUMJUTIM 
WTZ ASHY. 

77.00 24.10 
92.30 22.97 

100.00 22 t 39 

21.20 5,80 
40.30 3.23 
62.70 5.15 
65.70 J1J4 

70.30 6.32 
75.00 7145 
78170 8.68 
81.10 9.60 
82.40 11,24 

100.00 23 27 

c c  

i 
E 1 

I 
1 

Birtley Coal 
& h4irerals Testing 
A "I, 1 \ 1 0  w o k  ' I, i, *I \, ,,, , , I,,>( , I H I l \  I !I> 
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i 

ROAT SINK AIIACYSIS, sir dried basis: 26H X 1OOH 

ASHX F.S,I, 

1sbO 9 
4,lO 8 
6.00 4 
e,bo 1 
13.80 1 
21.00 1 
30 130 1 
41.20 1 
4 7 s 4 0  I 
75.30 1 

FROTH F L O T A T I M  TEST: IOOH X 0 

R\XWCT N% ASH% FSI 

STAGE 1 87.50 10,ou b 
STAGE 2 6110 26.90 1 

TAILINGS 6.40 b6.50 0 

0 S48LEVT 

STAGE I 8 11 = FIRST AND SE[Ot:D K W T E  FhQTHS 

C U W T I V E  
HT% AS% 

12.90 
31.30 
50150 
65.70 
72.00 
EOe20 
E6.10 
89.00 
90.40 
100~00 

5.80 
3.07 
4.18 
5.21 
5.96 
7.50 
9.06 
10.11 
lOa68 
16.e~ 

C W T I V F .  
HTX ASH% 

87.50- iO.00 
93.60 11.10 

100.00 14.65 

Birtley Coal 
& Minerals Testing 



CLIENT: F O X W G  C M L  L I H I T E D  
PROJECT: ADIT 171 %AM 4 UPF'W E l U  SAWE 

RAV COAL CRiJSHED TO - 5" 
LP.B tJ0: 4051/4072 
DATE: DECEHZEH 22, 1982 

SIZE A ?  RAH M A L Y S I S 1  air  dried basis 
CUHLLATIVE 

WTX ASH% SIZE FPACTION K T X  ASH% F S I  

4" X 3/8" 46+00 28.30 
3/8" X 28M 40.70 19.80 
26H X lOOM "8,ao 17.60 
lDOH X 0 13" j4.30 15.20 

KIX t 4" = 3.4 - CFWa TO PASS 4" 

46100 28,30 
86.90 24.30 
95.70 23 68 

100,oo 23.32 

ME: WO: 4092 T AFTER ATTRITIO?H 

SIZE GED RA1.I AttXYSISI air dried h i s  

SIZE F R K T I O N  WTTX ASH% F S I  

/ 
t 3/8" 12.40 54 i50 1 1/2 

3/8" X ?8M 59.20 18.90 4 1/2 
BY X 1GOM 16.40 5 
lOOH x 0 i ::::: 15.20 4 

12.40 54150 
71 e 60 25,07 
89.30 23 . 35 
100.00 22 9 48 

i 

x GTSTRITTUH TEST EY ALCTRALIAN TUtiELER METHOD - 8 X 50 GG E 4 T C K S  EACH TLiiELED @ 20 FiW FLU 
7 HIXDTES (!JITH 18 - 2" STEEL CWES AW 150 LITEKS OF N4TER) 

1 

I 

, 

Birtley Coal 
& Minerals Testing 
* l l l \ R 1 1 1 1 1 0 1 <  "I, U t \ l ~ I l l l  I . I n * r X I I . I I  1,1 



L .  

CLIEHT : FC;;:DING COAL LIHITED 
VROJSCT: ADIT 19, SEM 4 UF'F'M EWC SAK'LE 

RkR COkL CFiEllED TO - 4" 
LW PO: 4092 - kFTER ATTRITION 
DkTE: DECWEER 22, 1982 

FLOAT SDUC A!J.YSIS, air dried bzis :  + 3/8" 

C U W T I V E  
uT% ASHX 

9.50 
16.80 
4t10 
4.20 
2,30 
ZI8O 
1 +50 
0 t6O 
0 150 
55.70 

1 t50 9 
4 t30 3 
7t40 2 

ill00 1 1f2 
15 160 ' 1 112 
24.50 1 1f2 
36.30 I 1f2 
47.60 1 1f2 
52.60 1 
90.70 0 

9.50 
26.30 
32e40 
35.60 
38.90 
41.70 
43.20 
43,ao 
44,30 

100,oo 

5+80 
3.29 
4t06 
4t86 
5.49 
4.77 
7t86 
8141 
8.91 
54 t 47 

I 
FLOAT SDX kNXYSIS, a i r  dried his: 3/8" X 2831 

SeGs FRkCTION WTX ClSHx F.SII. 

25+80 
29.40 
4.70 
9 .20 
4.40 
4.80 
2.80 
2.00 
1.10 

11,80 

2,oo 
5.30 
9tiO 

12t10 
18.00 
25.80 
35s80 
44.90 
52.90 
81.90 

9 
2 1f2 
1 1f2 
1 
1 
1 
I 
1 
1 
0 

25.80 5.80 
55.20 3.76 
41.90 4.34 
71.10 5.34 
75.50 
82.30 7.71 
85.10 8.63 
87.10 9146 
88,20 10,01 
100.00 18.49 

Birtley Coal 
& Minerals Testing 

.... ... , ". . . , l ~  .I.... I.,,.. '*"... I .,, 
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I CLIENT: FG-iDItJG COAL LIHISED 
PF'OSCT: ADIT 19, SEAH 4 U W E R  RUu< SFnilf 

EAU COAL CRUSKD TO - 4" 
'I072 - AFTER ATT6:ITION LAB EIO: 

DATE: DECEHZR 22, 1982 

FLOAT SDK ANALYSIS, air dried tesis: E M  X 1OOM 

C U M T I W E  
WTX ASH% St6, FRACTION WTX A% F,S,Is 

16.90 1.50 9 
16.50 3.80 8 
15+20 5.60 3 
16,OO 8.20 1 1/2 
7.90 12t80 ' 1 1/2 
?,eo 21.10 1 
4.90 30 t90 1 
2.80 40.30 1 
1.40 47.10 1 
8.60 72t70 0 

16 '90 
33.40 
48+60 
64 60 
72.50 
82.30 
87,20 
90.00 
91,40 

100,OQ 

5+80 
2,64 
3.56 
4.71 
5.59 
7.44 
8.76 
9.74 
10,31 
15.68 

W A T I J E  
WTX A S K  

FROTH FLOTATION TEST: 160M X 0 

FrtODIiCT WTX ASH% F S I  

STAGE 1 6?+50 10.60 4 1/2 
S T K E  2 4.50 30.80 1 I 

69650 30 A 0  
94.00 11.57 

100,oo 15.04 TAILIHGS 6.00 69650 0 

FsFa PARMETERS: PW DEPSITY = 1OZ 
fiEAGW/DOSAGE = KEK':HIBC = 4:1, Oe48LEVT 
Mlti3ITIOtlIHrJ TIHE = 60 SECONDS 
STAGE E 8 II = FIFiST AfiD SSCOND M I t W E  FKiiTHS 

J 
I 

i 

Birtley Coal 
Rr Minprnlc Trctinn 



-3M" x 0 Raw Coal F 21.4 % A s h  

100 Yo Wf. 

16.5 Yo Ash 

c 

76.9 O/o Wt. r 

58 - 6  wf. 22.1 % A s h  
KJ 1 % Ash 

I 18.3 %Wt.  
-28 mesh 

23.1  %Wt.  

19.1 %'Ash 
I 

c 

1 .5 % wt. 
57.5 %Ash 

GIRTLEY COAL 8 MINERALS TESTIRG . 
le PLANT BALANCE FLOW StiEEr 

Fording Coal Limited 
Adi t  19,  Seam 4 Lower Btilk Sample 

Lab No. 4096 

- .  

Decenibcr, 1982 



. I  

I. . . .. .. . 

* 
SAMPLE ASH% F.S.I .  

FEED 22.1 3; 

C m N  COAL 9 .1  5 

,REJECT 63.8 1 - 

Bulk Sample Seam 4 Lower Lab.No. 4096 

Date Received December 6 ,  1982 Date Vashed December 10, 1982 

RAlV COAL *a) ____ 
Delivered \$'eig1lt 4.417 MT Washed \\'eight 3.405 Mr 

SAMPLE ASH% 

T.C.0). .2_6.3 . 

FEED ( T . ~ . u . )  18.8 

CONCENTR,QTE . . 9.8 

TAILINGS - 83.8 

AD% 3 - 2  ASH% 21.4 FSI 31 

F .S . I .  

1 

5 

7 

0 

4 
i .  

b) HEAVY MEDIA CIRCUIT: 3/4" x 28 Mesh = 76.9 % by weight 

S.G. of Medium 1.39 ' Calculated Yield = 76.2 % 

. 

c )  WATER-ONLY CYCLONE C I R C U I T :  2SM x 0' = 23.1 % by lgeight 

V.F.C: #1 = 4 c m  #2 = 5 c m  Calculated Yield = 93.7 % -- 

7 FSI -- e) FILTER CAKE: S.B.O. '7 CONCENTRATE = 10.2 , ASH% 

* A l l  weights and a n a l y s i s  arc on an A i r  Dried Basis 
unless  otherwise i n d i c a t e d .  

i 
Birtley Coal 
& Minerals Testing 
A ~ , ~ ~ ~ ~ l ~ x . ~ ~ i  M + A T U F S T ~ I I  WI \ I Y I I \ I  r n  



SUbE4,ZRY - BULK WASHING DATA (Cont .) 

PROXIM4TE 

RM% ASH% VM% FC% 4 0.3 9.2 21.1 69.4 

Bulk Sample Seam 4 Lower L3b .No.. 4096 

* 
S% CAL/GM FSI H G I  S.G. 

0.36 . * 7818 ' 6 101 1.38 

f) CLEAN COAL: H . M . C . C .  + FILTER CAKE C a l c u l a t e d  Yield - 76.1 % . .  

DILATATION TEST 

ST('C) MDTC'C) MC % MD% G 

4 07 482 I 22 -15 0.692 

- I  

I t 

FLUIDITY TEST 

MAX I MUM 
FINAL 

RANGE 

* S . G .  - Apparent S.G. run on 3/4" x 0 coal 



CLEAN COAL INVENTORY - .- 

Birtley Coal 
& Minerals Testing 



SU!.I?fARY -- BULK \SASHING DATA (Cont .) - 

Bulk Sample Seam 4 Lower Lab.No. 4096 

HEAVY bfEDIUM CIRCUIT 

o p e r a t i n g  @ 52 KPa CYCLONE: 14" DSM 

MAGNETITE MEDIUM maintained @ 1.39 S .G. 

1. FEED (3/4" x 28 Mesh) 2.617 M.T: 2 2 . 1  ASH% 31 FSI ______ 
2. CLEAN COAL . 

3. REJECT 

FSI 1.990 M.T. 9 . 1  ASH% 6 

. . 0.627 M.T. 63.8 ASH% !i FSI 
I .  

1.990 - 
76.0 % - .  - 4. YIELD CLEAN COAL (Weighted) - - 2.617 

76.2 - % 5. YIELD CLEAN COAL (Calculated)  = 63*8 .- 22.1- = . 
63.8 - 9.1  . 



. ,  

': . 

J 

- .- - "I 

SUX4ZRY - BULK WASHING DATA (Cont .) - 

Bulk Sample Seam 4 Lower Lab.No. 4096 

.. 

WATER - ONLY CYCLONE C I R C U I T  

KPa 
.- 

Primary Cyclone: 6" DSM ope;-ating 138 

Vortex Finder Clearance se t  I 4 cm . , 

Secondary Cyclone: 4" DSM opera t ing  @ 35 KPa 

Vortex Finder Clearance set @ . 5 cm 

Sieve Bend: 65 Plesh 

~ 1. 

2. 

3. 

4. 

5, 

6. 

7. 

8 .  

Feed (28 Mesh x 0) 19.1 ASH% 5 F.S.I .  

Primary Cyclone Ovei flow 16.5 ASH% 54 F.S.I .  

F.S.I. - Secondary cyclone Underfl Ow 57.5 ASH% 1 

F.S.I. Sieve Bend Overflow (S .B .O.) 10.4 ASH% 74 

Sieve Bend Underflow (S.B.U.) 21.3 ' A S H %  4 F.S.I. 

Yield (W.O. Cyclonej = 

- 

93.7 % - - 57.5 - 19.1 
57.5 - 16.5 

\ V t %  2SM x 65M i n  PrTmary Cyclone Overflow = 4 8 . 9 %  

Estimated Yield of 2SM x 65M 
(S.B.O., as % o f  251.1 x 0 Feed) 



, 

. .* . J - .  

, SU3FlARY - B U L K  IVAS11ISG DATA (Cont ~ .) 

Bulk Sample Scam 4 Lower Lab .No. 4096 

.. 
FROTH FLOTATION CIRCUIT . 

\ Flo ta t ion  Cell: two (2) Birtley-Humboldt Flulti-1Vobble 
impel le rs  i n  s e r i e s .  - -  

Reagent: 3: l  = Kerosene: M . I . B . C . ,  2 1  cc/rninute 

Thickening Cyclone: 20' I 8" cyclone Hayl-Pat terson 

1. Thickening Cyclone 0vl:rflow (T .C .O. -3251rI) 26.3 Ash% 1 FSI 

2. F lo t a t ion  Feed (Thickening Cyclone Underflow) 18.8 ASH% 5 FSI 

3. Concentrate 

4 .  Tai l ings  

9.8 Asti% 7 FSI 

83.8 ASH% 0 FSI . 

- - _ _  8?.8  % 5. Yield Concentrate = 83 .8  - 8 
33 .8  - 18.8 

, 
. .  . - .  

. .. 

. .  . 
. .  . - .  

! -  



NIENT: FOZDING CDAL LIHITED 

LAB NO: 4096 
PROJECT: GDIT 19, SEAM 4 LONER B W :  S W E  

DATE: DECEMSER 22, 1982 

I. YKHAEZLITY DATA - HEPWY MEDIUM CYCLONE PRODUCTS for E.P,H6 

PERCENT EIGHT PERCENT OF FEED CALMRATED PARTITION 
S.G. FRACTION CLEAN COAL M&CT CLEAN COAL EJECT FEED HEltN S.G, COEFFICIENT 

- - 22.30 - 1.30 29.30 0.20 22,30 - 
1.30 - 1.40 555100 2.10 41.90 0 s50 42,qO 1.35 1,20 
1640 - 1.50 11.70 4.10 8.90 1.50 10.40 1645 14.40 
1.50 - 1.40 3.00 8.80 2.30 2.10 4*40 1.55 47.70 
1.60 - 1.70 0 5 0  5.20 ' 0.40 1.20 1,60 1.45 75,00 
1.70 - 1.80 0 6 1 0  4.70 0 6 1 0  1.10 
1.60 - 1.90 * 0 6 1 0  3.70 0+10 0.90 
1.90 - 2.00 0.10 2,90 0.10 0.70 

+ 2.00 0 .20 64.30 0 110 15+80 

11, P ! E I L I T Y  DGTA - I.IATER-O?LY CKLOM PKQDUCTS for E,P,tL 

- 1.30 
1.30 - 1.40 
1.40 - 1.50 
16'30 - 1+60 
1.60 - 1.70 
1.70 - 1.80 
1.80 - 1.90 
1.90 - 2.00 

+ 2.00 

?4+40 
42,70 
z,ao 
5.20 
2.90 
0 470 
0 S O  
0,20 
0.40 

1.10 
3 ,?O 
5 50 

10.80 
9.80 
4+60 
8.70 

134 40 
40470 

FFR'ENT EIGHT PERCENT OF FEED CALLVISITED PARTITION 
Ol'ELFLW UlDW1.W OVERFLOW U.I3EF;FLOW FEED HEliN SeG, COEFFICIENT 

22.80 
40,OO 
21 ,YO 
4.90 
2670 
0.40 
0 3 0  
0 2 0  
0 +60 

0.10 
0.20 
0 +30 
0.70 
0 ,bO 
0.40 
0.60 
0 '80 
2.60 

1.20 
1,oo 
0.80 

15.90 

1 a75 91.70 
1.85 90.00 
1.95 87+50 

99.40 1 

22,FO 
40 120 

21.70 
5.40 
3.30 
1.00 
1.10 
1.00 
3.20 

1 

1.35 
1.45 
1155 
1'45 
1.75 
1.85 
1 695 
1 

0.40 
0 3 0  
1 6 4 0  

12.50 
18.20 
40,00 
54.50 
80.00 
81 .30 

i 

.- 
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CLIENT:FORDlNG COAL LIMITED L, 

SPECIFIC GRAVITY 



. .  
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# 

CLIENT: FORDING COAL LIMITED 
SAMPLE: DSM Cyc/one Producfs- SEAM 4 LOWER 

L A B  NO. 4096 
DATE: Dec. 1982 

PART IT i Q rd c3 u R v E 

1.30 . 1.40 1.50 1.60 1.70 1.80 1.90 1.20 

SPECIFIC GRAVITY 

- .  

B/RTLEY 

I 



I .  

I. 

FLOAT SINK ANALYSIS, air dried basis: 3/4" X 2GiI 

16.40 
nso 
23.80 
5*40 
5690 
3.78 
2.20 
I 6 4 0  

1.10 
17.00 

UJhulAm. 
rn !sH% 

81 6 60 23.20 
94.10 2 . 0 3  

100600 21.45 

16.40 5.80 
39650 4.51 
63.30 6 2 8  
65670 7.10 
74.60 8.06 
78130 8.95 
80150 9672 
81190 10.30 
83.00 10 686 

100.00 22.25 

i 
i 



I - . .  3 . 

FLOAT SW, C;t#iLYSIS, air dried basis: 28M x 100M 

15*90 
29.20 
13,60 
$ 2 5 0  
5.60 
5.20 
2.50 
1.70 
0 *80 
8.00 

2.63 9 
4.13 8 1/2 
7*40 3 112 
10,OO 1 
15.00 1 
?2,80 1 
30.60 1 
39+70 1 
47.70 1 
72*20 0 

FROTH FLOTATION TEST: 

rF(owi NT% Am FSI  

lOOH x 0 

STAGE 1 91.60 9,lO 7 
STACX 2 4 ,50 24,20 1 1/2 

TKILB4GS 3.90 b8,6O 0 

CUHULATIUE 
WTX GHX 

15.90 5,80 
45.10 3.57 

4.69 63.70 
76.20 JiJ6 
81 8 6 0  6.21 
87.00 7+?0 
89,50 7,s 
91 120 8.45 
92100 8.79 

100*00 13.66 

c c  

CUNMTNE 
HTX ASK! 

91.W 9.10 
96110 9181 

100106 12.10 



! 
J 

SIZE F 8 D  RAN HIALYSIS, air dried basis 

SIZE FKACTION WTX ASHX 
C W T I U E  

WTX BSHX, F S I  

44.60 26.90 
07.10 . 21987 
95.70 21 8 13 
100.00 20.74 

3 
4 1/2 
7 112 
7 112 

LAB wa: 4095 - AFTER A'ITRITIOIB -___----- 

FSI 

1 1/2 
4 1/2 
6 112 
5 

13.911 47 a90 
73.91 23.38 
90.61, 21 ,H 

1 0 0 9 0 ~  20966 

+ 3/8" 13.90 47.90 
3/8" x 2an L0.00 17.70 

28M x loon %,70 13.40 
loon x 0 ;i 12.20 

X RTTFCITIOI TET EY AUSTRAUAN TuH;'LER METHDD - 8 X 50 EG GATCHES EACH T U H F D  E 20 RF'H FDli 
7 fINUTES (WITH 18 - 2 INLW STElL CWES AND 150 LITERS OF WATER) 

t 

1 
I 

E:irtley Coal 
& Minerals Testing 
*, ,Vl,,,, h,,, 6111 A, U I \ T \ l , H  I v m  \ I S l l  \ I  111 
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CLIENT: FOXING COAL LMED 
PR06CT: ADIT 19, S&kl 4 LOXR EN1 SAYFLE 

LAB KO: 4055 
RAW COAL CF,UXED TO -4" 

DATE: DECEkEER 22, 1982 

FLOAT SItX ANALYSIS, air dried bssis: +3/8" 

FLOAT - 1,30 0.60 1.60 
1.30 - 1+35 18.30 4.80 
1.35 - 1.40 1.90 6.20 
1,40 - 1145 10,bO 9.50 
1.45 - 1150 6.50 13.60 
1150 - 1.60 3*40 14.b0 
1.60 - 1.70 1.10 33 50 
1470 - 1+80 1.70 41,OO 
1.80 - 1190 4110 33rOO 
1,90 - SIEU: 51 680 79 40 

9 
5 112 
5 
1 1/2 
1 1/2 
1 112 
I 1/2 
1 1/2 
1/2 

0 

19'60 1.50 
40*60 7 ,I0 
4 120 11i.70 
10.40 1~,.10 
5.50 19.30 
5.50 21 a90 
2.10 3i ,80 
I ,40 4'; ,20 
0,90 5h *40 
9.80 7'3.20 

FSSSI+ 

9 
2 
I 1/2 
1 1/2 
I 1/2 
1 l/Z 
I 
1 
I 

C W T I U E  
WT% ASH% 

0160 5.80 
18.90 4*70 
20 180 4.84 
31.40 6.41 
37r90 7664 
41130 8.63 
42.40 9.27 
44.10 10 .50 
48120 14'11 
100.00 47.93 

19.60 5+80 
60.20 5.60 
64 40 5193 
74,80 7.07 
80 s30 7.91 
85.80 9.13 
87.90 9181 
89.30 10.37 
90420 10676 

0 loot00 17.37 



* ,  

* '  * 

CLIENT: FOMING COAL LIMITED 
PROJECT: ADIT 19, SEMI 4 L0:G EULK S A W S  

PAW COAL CF'U5ED TO -4" 
LAB NO: 4095 - AFTEX ATTRITION 
DATE: DECRI5ER 22, 1982 

FLOAT S I I X  W!ALYSIS, air dried basis: 2BM X 1OOM 

\ 
I 

I 

FLOAT - 1.30 17.50 
1930 - 1.35 17900 
1t35 - 1940 21 t30 
1940 - 1,45 16.70 
1.45 - 1t50 9.20 
1.50 - 1.40 6.30 
1.60 - 1.70 , 2.60 
1.70 - 1 +a0 1+80 
1.80 - 1.90 1 9 0 0  
1990 - SItK 6960 

2,oo 
3,70 
6.30 
10,50 
14t10 
22.80 
32,90 
39.90 
47100 
70,91) 

9 
8 
5 1/2 
2 
1 
1 
1 
1 
1 
0 

FROTH FLOTGTIOH TEST: lOOM X 0 

PKQDLET K T X  ASH% FSI 

STAGE 1 88.20 8940 7 
STAGE 2 5940 19.80 1 112 

TAILINGS 6t40 136.80 0 

CUMVLATIUE 
WTX . ASHY. 

17.50 5.80 
34.50 2.84 
55,e0 4t16 
72950 5.62 
81 170 6157 
e8.00 7.74 
90 t60 8946 
92t40 9.07 
93.40 9948 

100.00 139'53 

MBBAATIVE 
HT% ASH% 

1 o o t o o  12911 





SU?EMRY - BULK IYASIlIh'G DATA * 

Bulk Sample Seam 5 Upper Lab.No. 4130 

Date Received December 9 ,  1982 Date Washed December 14 .  1982 

ASH% F.S.I .  

FEED 43.3 2 

,REJECT 68.8 1 - 
CLEANCOAL 10.6 8 

RAW COAL 

Delivered Ifeight 4.445 MT IVashed \\'eight 3.292 

ADM% 2.2 ASH% 38.3 FSI 4 

SAMPI E ASH% F.S . I .  

19.8 81 
OVER F LOW 11.3 9 

UNDERFLOW 55.0 1 

8.1 9 

14.7 8 

HEAVY MEDIA CIRCUIT: 3/4" x 28 Mesh = - 80.2' 

S.G. of Medium 1.34 . ' Calcula ted  Yield = 43.8 % 

% by weight 

L 

ISATER-ONLY CYCLONE CIRCUIT: 28M x 0 = 19.8 % by \<eight  
t 

cm #2 = 5 cm' Calculated Yicld = 84.9 % V . F . C .  #1 = 4 

8.4 % by ireight 

3:1 = Kerosene: M.1.BC. Calcu la ted  Yield = 92.6  % 

FROTH FLOTATION CIRCUIT: 65M x 0 = 

9 FSI i 
i -- FILTER CAKE: S.B.O. 4 CONCENTRATE = '8 .3  ASH% 

i 
i 
E 

i 
* A l l  w i g h t s  and ana lys i s  a r e  on an A i r  Dried Basis  

unless otherwise ind ica t ed .  
i 

Birtley Coal 
& Minerals Testing 
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I 1 SUX44RY - B U L K  IVASHING DATA (Cont .) 

I Bulk S~iinple Seam 5 Upper Lab. No. 4 130 

. .  f )  CLEAN COAL: H.M.C.C. + FIL'I'ER CAKE Calcu la ted  Yield 49.3 % 

1 

* 
. S% CAL/GM FSI H G I  S.G. . 

PROXIMATE A DM 
K>i% ASH% Vbf i  FC% 

8 .1  0 .3  10.0 22 .3  67.4 0.52 7771 84 . 88 1.38 

START 

MAX I hlUM 

FIN4L 

DIJ,ATATION TEST --- 
ST('C) bivrioc) MC % MD% G 

395 476 . 24 ' 50 1.034 - 

DDPM TEMP (OC) 

. 1' 45 1 

80 484 

0 5 18 
I R A N E  67 

* S . G .  - lpparent S.G. run on 3/4" x 0 coa l  

3 
t 

Birtley Coal 
t!k Minerals Testing 
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SUbLMARY - BULK \Y.ASliING DATA ( C o n Q  

L 

, B u l k  Sample Seam 5 .Upper . L&.NO. 4130 

._  

CLEAN COAL INVENTORY 

I N  STOCK ' SHIPPED - DATE 
BBLS M.T. BBLS b4.T. 

10 1.549 , _- -- D e c e m b e r  15, 1982 

Birtley Coal 
& Minerals Testing 



, SUbCILYRY .- BULK IVASHING DATA (Cont .) 

Bulk Sample Seam Upper Lab.No. 4130 

HEAVY bIED1UI.I CIRCUIT 

CYCLONE: 14" DSM operating k? 52 KPa 

MAGNETITE MEDIUM maintained @ 1.34 S . G .  
I 

1. FEED (3/4" x 28 Ilesh) 2.639 M.T. 4 3 . 3  ASH% 2 FSI 

2 .  CLEAN COAL 1.152 M.T. 10 .6  ASH% 8 FSI 

1 

3. REJECT . 1.487 M.T. 68.8 ASH% 1 FSI 

43.7 % - .  - 1.152 
- -  2.639 4.  YIELD CLEAN COAL (Weighted) 

- 5 .  YIELD CLEAN COAL (Calculated) = 68.8 4 3 . 3  - 4 3 -8%' 68.8  - 10.6 . 

E 



\ 

I 

SU:C41RY - BULK \VASliING DATA (Cont .) -- 

Bulk Sample Seam 5 Upper Lab.No. 4130 

WATER - ONLY CYCLONE CIRCUIT 

Primary Cyclone: 6" DSM ope;-ating 138 KPa 

Vortex Finder  Clearance set  @ 4 Clll 

- 

Secondary Cyclone: 4" DSEI o p e r a t i n g  @ 35 KPa 

Vortex Finder  Clearance set  @ 5 c m  

Sieve Bend: 65 Mesh 

1. Feed (28 Mesh x 0) 17.9 ASH% 84 - F.S . I .  

F . S . I .  - 2. Primary Cyclone Overfl ow 11.3 ASH% 9 

55.0 ASH% 1 F.S.I .  3. Secondary Cyclone Underflow 

4. S ieve  Bend Overflow (S.B.O.) 8.1 ASH% 9 F.S.I .  

F.S.I. 5. Sieve Bend Underflow (S.B.U.) 14.7 ASH% 8 

6. Y i e l d  (W.O. Cyclonej = " * '  - = - 

~ _ _ _  - 

- .. 
84.9 % - 55.0 - 11.3 

7. W t %  28M x 65M i n  Primary Cyclone Overflow = 50.1 % 

8 .  Estimated Yie ld  of 28M x 65M 
( S . B . O . ,  as % of  28M :: 0 Feed) 

. .. . - .  
. .  - . . 



\. 

! 

Birtley Coal 
62 Minerals Testing 

SUXHARY - BULK \\'ASHING DATA (Cont .) 

Bulk Sample Seam 5 Upper Lab.No. 4130 

.. 
. FROTH FLOTATION CIRCUIT . 

Flota t ion  Cel l :  two (2) Bir t ley-Hmboldt  Multi-lt'obble 
. .  impel lers  i n  s e r i e s .  _-  

Reagent: 3:l = Kerosene: M . 1  .B.C. , 21 cc/minute 

Thickening Cyclone: 20' 1 8" cyclone Hayl-Patterson 

1. Thickening Cyclone Overflow (T.C.O. -325M) 20.5 AS!{% 1 FSI 

2. F lo ta t ion  Feed (Thickening Cyclone Underflow) 13.0 ASH% 9 FSI 

3 .' Concentrate ' 9.2 ASH% 9 FS I 

4. Ta i l ings  60.5 ASH% 0 FSI 

92.6-  - - % .  60.5 - 13.0 - 5. Yield Concentrate = 60.5 - 9 . 2  - 

. 

. .  

. .. 
.. - . .  
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CLIENT: FOFLING COAL LIMITED 

LkE NO: 4130 
YROrJECT: ADIT 20, S E M  5 U F K R  

DATE: GECafBER 22, 1982 

I.. WASSARILIN DATA - HEAVY MEDIUM CYCLONE PRODUCTS for E,P,M1 

F'EXEN E I G H T  PERCENT OF FEED 
SeG. FRACTION CLEPN C O X  REJECT CLEAN COAL REJECT 

- 1130 42.50 
, 1.30 - 1.40 4020 

1,so - 1.50 13.90 
1.50 - 1160 2,oo 
let0 - 1.70 0,40 
1.70 - l+SO 0 2 0  
1180 - 1190 0,20  
1190 - 2100 . 0,lU 

t. 2.00 0 3 0  

1100 
1.60 
3.90 
7.30 
7 '30 
4,60 
4.30 
6170 
63.30 

18.60 0 150 
17.60 0 *90 
6.10 2 2 0  
0.90 4.10 
0 2 0  4.10 
0110 2.60 
0.10 2940 

3a80 
0 2 0  35160 
- 

C ALUU-GTED 
FEED 

19110 
18150 
8.30 
5.00 
4*30 
2.70 
2150 
3.80 
35.80 

F'EK'CEN UiIGKT PEFKENT OF FEED CGLLWLATED 
S.G. FF:ACTIOEl OVEELM UE!DEFRO!' WEELM UNDEfSLOW FEED 

- 1.30 
1130 - 1140 
1140 - 1150 
1450 - 1'60 
1160 - 1170 
1+70 - 1,80 
1.80 - 1.90 
1190 - 2.00 

+ 2100 

50'10 
30.40 
9.90 
3,60 
2.20 
1110 
0 3 0  
0 150 
1.60 

1.30 
6.20 
6.50 
9.50 

J ~ J O  
8.10 
C F  

5,OO 
7.10 

50,80 

42,60 
25.80 
8140 
3,10 
1.90 
0,90 
0.40 
0 $40 
1.40 

0,20 42*80 
0 190 26.70 
1,oo 9.40 
1,40 4.50 
1120 3.10 
0 a80 1170 
0,80 1,20 
1,lO 1150 
7470 9110 

i 

PARTITION 
HEAN S,G* CCEFFICIENT 

- 2.60 
1 *35 4990 
1.45 26.50 
ld5 82100 
1 .65 95130 
1475 96.30 
1185 96,OO 
1.95 100100 - 99640 

PARTITION 
HEAN S*G* CKFFICIENT 

0.50 
1.35 3,40 
1 t45 10.60 
: .55 31.10 
1165 38'70 
i 175 47.10 
I185 66.70 
1195 73.30 
- 84.60 

- 

i 

Birtley Coal 
& Minerals Testing 
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CL1ENT:FORDING COAL LIMITED LAB NO. 4130 

. SAMPLE:MO. Cyclone. Products- SEAM 5 UPPER DATE: Dec. 1982 

PA Rei.-l T f 8 F'4 Ctd RV E 

SPECIFIC GRAVITY 
Birtley Coal 
8: Minerals Testing 
*1'*1\,o*n, '$?'A, Y t \ t * l t t l  , % I > ,  \ r R l l \ l  El? 
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I CLIENT: FORDING COAL LIMITED LAB NO. 4130 

SAMPLE: DSM Cyclone Products- SEAM 5 UPPER DATE: Dec. 1982 

P~.RT IT I0 N CU RV E 

1.30 1.40 1.20 

SPECIFIC 

. .  

I 80 1.5" 1.60 . . 1.70 1.50 



, 

HEm RAW ANALYSIS 

ADMX M I S T %  AS# WL% 

2.20 O s b O  38.30 ' 17910 
2979 37.46 16.72 

3,53 17.20 

44.00 
43803 
44.27 

. RPAREWT S,G, ON 3/4" X 0 RAW COAL = 1.70 

SIZE AND RW.I AtBLYSIS, air dried basis 

SIZE FRACTION WTX ASZ FSI 

3/4" X 28M 85+80 41.50 2 
EM X lUUM 10.10 179"O 8 1/2 
10014 X 0 4.10 18920 8 1/2 

FLOAT-SItE AiWfSIS,  sir dried basis: 3/4" X 28H 

S*G* FK'ACTIUN . KTX 4sa FSI 

FLOAT - 1,30 
1.30 - 1935 
1.35 - 1.40 
1.40 - 1945 
1.45 - 1.50 
1.50 - 1,bO 
l*bO - 1.70 
1.70 - 1980 
1.80 - 1.90 
1.90 - SINE 

14.10 
11+30 
10,20 
6910 
5970 
5.50 
4.10 
2.70 
2.50 
37 . 80 

2970 
8.30 
11 9 10 
17.40 
22.00 
30910 
39.40 
47.60 
54.40 
82,bO 

9 
4 112 
2 1/2 
2 
2 
1 1/2 
1 
1 
1 
0 

CII 
SX CAUGM HGI FSI BASIS 

0936 5060 70 4 a& 
0 935 4949 arb 
0 s3b 5091 - d &  

CUWLATNE 
KTX ASKX, 

85,80 *t1*90 
95.90 39*37 
100,oo :3,50 

W A T I V E  
HTX ASP! 

14110 2.70 
25.40 5919 
35.60 6.88 
41.70 8.42 
47.40 10906 
52.90 12914 
57.00 14.10 
59.70 15.62 
62120 17.17 

100900 41.91 



FLOAT-SINK GMLYSIS, air dried basis: 28n X lOOH . 

S.G. FRACTION UT% c#l% FSI 

FLOAT - 1.30 
1.30 - 1.35 
1.35 - 1.40 
1.40 - 1.45 
1.45 - 1.50 
1.50 - 1.60 
1.60 - 1.70 
1.70 - 1.60 
1.60 - 1.90 
1.90 - SINK 

41.20 
11.10 
10.90 
8.50 
4.90 
4.30 
2s70 
1.90 
1,bO 
12,90 

1.90 
4.20 
7.60 
11 680 
17.10 
25.00 
33.40 
41.50 
P9.90 
78.50 

9 
8 1J2 
4 
2 1J2 
1 112 
1 1J2 
1 
1 
1 
0 

FROTH ROTATI08 TEST: l@DM X 0 

FjRODuCT 

STAGE 1 
STAGE 2 

TMLINGS 

UTX Am F S I  

80.98 10.30 9 
4.60 27.10 4 

14150 55.30 1 in 

41,20 1 ,?O 
52.30 2.39 
63.20 3.29 
71.70 4.30 
76,bO 5.12 
80 ,?O 6.17 
83ab0 ,- 7.05 
CS.50 7.82 
87.10 8.59 
100.00 17.61 

LYltlll.ATIVE 
Hn ASH% 

80+90 10.30 
85.50 11 120 

ro0,oo 17.60 

i 

Birtley Coal 
85 Minerals Testing 
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SIZE A?tD RAH AMLYSIS, air dried basis 

SIZE FRACTION HTTX AZ-lX FSI 

4" X 3/8" 63.70 45.40 
3/8" x 2SM 28.50 29.60 
BM X 181rM. (5930 14.70 
10@# x 0 7.6 ?2.50 14.40 

KD! i 4" = 5.3 - C P U W  TO PASS 4" 

LRB NO: 4129 - AFTER ATTF3TIUtIx ______-____-- - 
SIZE tiN3 R M  AtNYSIS, air dried b x i s  

S I E  FRACTION mi! ASH% 

1 
7 
8 112 
8 112 

FSI 

63.70 45940 
92920 40 .52 
97.50 39.11 

100,oo 38.49 

W A T I V E  
NTX ASHX 

56,011 48.70 
87.19 42 + 38 
95.50 37988 

1009rl1 38980 

X ATTRITIOH TEST BY MJSTflALIP,N TCELER METHCO - 8 X 50 KG BATCHES EACH TuilELED t? 20 FFH FOR 
2 113 MIliUTES W I T H  18 - 2 ItM tTEEL CEES AN0 150 LITEF;' OF HATER, 

i 

, 

Birtley Coal 
& Minerals Testing 



M I E M :  F O K D D G  COkL LIPLTED 
PROJECT: ADIT 20, SUIH 5 UFF'ER RUi-t: SGHFE 

RAN COAL CFiUSiilED TO -4" 
LAE NO: 4129 - AFTER ATTRITION 
DATE: DECEfiEEK 22, 1932 

FLOAT SItX ANALYSIS, air dried basis: + 3/8" 

StG, FRACTION HTZ BSHX F.S.1. 

FLOAT - 1.30 5t60 
1.30 - 1.35 13.60 
1+35 - 1.40 8.90 
1.40 - 1.45 5.30 
1.45 - 1,50 b.60 
1.50 - l+6O 4,50 
1160 - 1.70 4tOO 
1.70 - 1.80 2.00 
1 a80 - 1 *90 2.90 
1.90 - SIEB: 46.60 

5,80 
8,90 

12.60 
17.50 , 

22.$0 
30 t40 
40,?0 
48'20 
55.80 
82'90 

b 1/2 
3 1/2 
3 112 
3 1/2 
3 1/2 
I In 
1 1/2 
1 
1 
0 

FLOAT - 1.30 
1430 - 1.35 
1 4 3 5  - 1+40 
1.40 - 1.45 
1.45 - 1.50 
1+50 - 1.60 
1+60 - 1.70 
1.70 - 1.80 
1.80 -_ 1.90 
1.90 - SINK 

24+60 
13.50 
9.90 
7.90 
4.70 
4+80 
4 930 
3.00 
2.30 

25'00 

2ax40 9 
7 +60 7 If2 

12,40 3 
17 170 3 
23 +30 2 
29 $00 1 1/2 
39550 1 
46 *30 1 
55.00 1 
79.90 0 

5,60 580 
19.20 8100 
28,10 9.45 
33.40 10.73 
40t00 12.66 
44.50 14.45 
48.50 16.57 
50 .50 17.83 
53.40 19.89 

100 too  49.25 

CUMLRAlIvE 
m ASH% 

24.60 5.80 
w.10 4.24 
42,00 5.93 
55.90 7 .59 
60 +60 E.81 
65.40 10.29 
69+70 12.03 
72.70 13.44 
75.00 14.72 
iootoo 31.01 

. .. . 



MIDIT: FOFXEIG CODL LIYlITED 
F'POJECT: ADIT 20, SEM 5 UPPER EUU! SAMFLE 

RAM C O X  CREHED TO -4" 
4129  - AFTER ATTUTION LCtC WO: 

DhTE: G E E V X R  22, 1982 

CUHULATIUE 
HTX ASH% 

I 45,20 2620 
15,lO 5,40 
14.10 7.20 
4.70 13.20 
3.40 19*8G 
3.90 27480 
2650 35.50 
1.80 43110 
Os80 50630 
850  74116 

9 
9 
8 112 
5 
2 
1 112 
1 112 
1 112 
1 
0 

45120 5.80 
60 130 3,OU 
74640 3.80 
79110 4.36 
82.50 4699 
86.40 4,02 

90.70 7 3 7  
91450 7,94 

100.00 13.74 

m.90 6,a5 

FROTH FLOTATION TEST: I 1UOM X 0 

STAGE 1 58.90 Y.90 8 112 
STAGE 2 7640 lrl*OO 6 

1 0 0 6 0 0  15.66 

F*F* PffiAEETERS: F'W DENSITY = 10% 
REAGWT/D@SKE = KEK:MIE?C = 4 3 ,  0,4SLCB/T 

STAGE I 8 I1 FWST 

. COtFDITIOtlINr; T I C  = A0 SECO':!DS 
SECOrD MIfl l iTE FROTHS 



1 % Wt. 

% Ash 

I 
LAB KO: 415.3 

C 



SUXWRY - H U L K  WASHING DATA * -- 
Lab .No. 4133 Bulk Sample Seam 5 Lower 

SAMPLE ASH% F .S . I .  

FEED 35.7 1 3  

32 
,REJECT 76.2 1 
CWAN COAL 10.3 

Date Received December 9, 1982 Date h'ashed December 15, 1982 

t 

1 
i 

F .S . I .  

7 

74 

If _. 
8 

14.0 7 

! 
, 

. .  

9.8 % by .weight 

3:1 = Kerosene: M.T.BC.. . Calcula ted  Yield = 96.0 % 

d) FROTH FLOTATION C I R C U I T :  65M x 0 = 

I 

T A I L I N G S  - ! 
.i e )  FILTER CAKE: S.B.O. + CONCENTRATE = 8.8 ASH% 8 -- FSI 

A l l  weights and ana lys i s  a r e  on an A i r  Dried Basis 
unless  otherwise ind ica ted .  

Birtley Coal 
& Minerals Testing 
,111 V W t j  .,,, ' , ~ , ~ , ~ , , , , l , l ~ ~ ~ , , , l ~ i l ~ l l l ~  

b 
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f SUhDlARY - BULK IJASIIING DATA --- (Cant .) 

B u l k  Sample Seam 5 Lower. Lab . N o . ’  4133 

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  64.3 % 

* 
S% CAL/GM FSI H G I  S.G. PROXIbL4TE 

RbI% ASH% VM% FC% - 
. 

7.9 ADM 1 0 . 2  10.0 20.7 69.1 0.50 7773 ‘ 5 93 1.38 

G I E S E L E R  F L U I D I T Y  T E S T  It-------{ 

.- 

ST(OC) m T ( O c )  MC % MD% 

407 -- , 20% Q 464 ’  -- 

S T A R T  

MAXIbIUM 

F I N A L  
RANGE 50 

G 

-- 

* S.G. - Apparent S.G. run on 3/4“ x 0 coal 

.- 

ST(OC) m T ( O c )  MC % MD% 

407 -- , 20% Q 464 ’  -- 

G 

-- 



-- SU:.Dt\RY - BULK ISAS11ISG DATA [Cont .I 

. Bulk S:*inplIc Seam 5 Lower Lab.No. 4133 

CLEAN COAL INVENTORY 
I____I_- 

. .  

.. 

1 

I I 

I 

Birtley Coal 
& Minerals Testing 



, 
SU3L.bIRY .-. BULK N A S I i I N G  DATA (CoIl t  .) 

Bulk Sariq>lc S c a m  5 L o w e r  Lab .No.-4133 

HEAVY MEDIUM C I R C U I T  

CYCLONE: 14” DSM o p e r a t i n g  @ 52 - KPa 

1.38 S .G. MAGNETITE b1ED I UM m a i n t a i n e d  @ 

1. FEED (3/4” x 28 Mesh) 2.706 M.T. 35.7 ASH% If ~ FSI 

1.635 M.T. 10.3 ASH% 34 - FSI 

. - .1.071 M.T. 76.2 ASI-I% f FSI 

- 
2. CLEAN COAL - 

3. R E J E C T  

- 1.635 - . 60.4 % - -  2.706 - 4 .  Y I E L D  CLEAN COAL (Weighted) 

/,- , 
/ \ 

/’ 

76  2 -  35 7 = 61.5 % 5.  Y I E L D  CLEAN COAL ( C a l c t l l a t e d )  = -&--- 76.2 - 10.3 L__ 

Bidley Coal 
& Mincrals Testing 
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, SUSFlARY - BULK ItASIiING DATA (Cont.) 

WATER - ONLY CYCLONE CIRCUIT 

Primary Cyclone: 6" DSM o p e i a t i n g  138 KPa 

Vortex .Finder Clearance se t  @ - 4 cm . 

Secondary Cyclone: 4" DSM o p e r a t i n g  @ 35 Kl'a 

- 

Vortex Finder  Clearance set  @ 5 CN 

S i e v e  Bend: 65 Mesh 

1. 

2 .  

3. 

4 .  

5. ,/-- --------- 
I 

I 6. 
I 

7. 

8 .  

c 

Feed (28 Mesh x 0) 16.3 ASH% 7 F.S.I .  

Primary Cyclone Overflow 11.0 ASH% 71 F .S . I .  

Secondary Cyclone Underfloh 55.5 ASH% 11 F.S.I .  

Sieve Bend Overflow (S .B .O ,) 8.3  ASH% 8 F.S.I .  

Sieve Bend Underflow (S.B.U.) 14.0 ASH% 7 F.S.I .  

88.1 % - - -  5Z.5 - 16.3 
55.5 - 11.0 Yield (W.O. Cyclone) = -- 

Wt% 28M x 65M i n  Primary Cjclone Overflow = 49.0 % 

43.2 % Estimated Yie ld  of 28M x 65M - - (S.B.O., as % of  28M x 0 Fced) 

i 

d 

i 

4 



! 
I 

A 

. SU)lbt\RY - BULK IVASIIING DATA (Cant .) 

Bulk Sample Scam 5 Lower Lab.No. 4133 

FROTH FLOTATION CIRCUIT 

F l o t a t i o n  C e l l :  two (2) Birtlcy-Humboldt Multi-IYobble 
i m p e l l e r s  i n  s e r i e s .  

Reagent: 3 : l  = Kerosene: M . I . B . C .  , 2 1  cc/minute 

Thickening Cyclone: 20' L 8" cyclone Hayl-Pat terson 

d 

1. Thickening Cyclone Overflow (T.C.O.  -3251.1) 20.3 ASH% 1 FSI 

2. F l o t a t i o n  Feed (Thickening Cyclone Underflow) 12.2 ASH% 7 FSI 

8 FSI 3. Concentrate  9.8 ASH% -- 
C FSI -- 4. T a i l i n g s  69.7 ASH% 

5. Yie ld  Concentrate  = 69.7 - 9.8 - 96.0 % 69.7 - 1 2 . 2  = 
. .  

? 

Birtley Coal 
& Minerals Testing 



CLIEHT: FOR5IEiG COAL LIHITED 

LAB NO: 4133 
PROJECT: ADIT 201 SEAtl 5 LOXR EULK SAKPLE 

@ATE: UECEMER 7.21 1182 , - .  
, ..- 

I. blASHAXLITY GATA - HiAW HEDIUM CYCLOE:E PROGUCTS for E,P,M. 

PEFTEfl  bIEiGHT PERCENT i F  FEED CALCUUiTED 
S*G* FRkCTIOH CLMt l  COAL PEJECT CLEM CML REJECT FEED 

PARTITION 
MUH SsG,' COEFFICIENT 

- 1,30 
a 1.30 - 1.40 

1,40 - 1.50 
1+50 - 1i60 
1.60 - 1.70 
1.70 - 1.80 
1.80 - 1.90 
1.90 - 2,OO 

4. 2.00 

?4,00 
53+?0 
13,50 
7.40 
0.70 
0 2 0  
0.10 
0.10 
0 .-lo 

0 ,oo 
0 8 2 0  

0.80 
J.JO 
7,30 
3.20 
3+10 
4.10 
75.80 

c c  

14 *80 
32.70 
8.50 
4960 
0 +40 
0 610 
0.10 
0 110 
0.20 

- 
O s l o  
0.30 
2.10 
2,80 
1.20 
1.20 
1.60 
29.20 

14.80 
32*80 
8,80 
6.70 
3,?0 
la30 
1.30 
1.70 
29.40 

-- -- 
1.35 0.30 
1.45 3,40 
1,s 31a30 
lib5 '87.50 
1.75 92.30 
1.85 92,30 
1.95 94-10 

99.30 - 

CALQAATED 
FEED 

PABITION 
HEAW SiG, COW'ICIENT 

0.60 
1.35 1.40 
1i45 8,60 
1.55 28+10 
1.65 32.10 
1.75 42.90 
1.85 54.50 
1.95 63,60 

- 

I 88,lO c 
E 

i 
I 

- 1.30 
1.30 - 1.40 
1.40 - 1.50 
1.50 - 1i60 
1i60 - 1,70 
1,70 - 1,80 
1.80 - 1.90 
1.90 - 2.00 

+ 2,oo 

33.30 
38+60 
14.50 
3.60 
2.10 
0 +90 
OsbO 
0 3 0  
0.90 

1.30 
4.00 
10.50 
10+70 
7i80 
5.20 
5.40 
c c  J ~ J O  
49.60 

33 370 
34 t 00 
12.80 
L.20 
1 a90 
0.80 
0 I 5 0  
0 140 
0 +80 

0 2 0  
0 650 
1 2 0  
1,30 
0,90 
0.60 
0 s60 
0 S70 
5.90 

33.90 
34.50 
14,OO 
4i50 
2.80 
1.40 
1.10 
1.10 
6.70 

, 



CLIENT :FORDING COAL LIMITED 
SAMPLE:MO. Cyclone PfOdUCfS- SEAM 5 LOWER 

PAR-I: n- to rq CURVE 

LAB N0.4133 
DATE: Dec. 1982 

SPECIFIC GRAVITY 
Birtley Coal 
8c Minerals Testing 
*,,1,,\,,, * O , , I I , A ! U t  ,,,, I,, , N t , , , I Y I , \ ,  I0 

.. O , r - ? ,  v. .  . I 
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CLIENT : FORDING COAL LIMITED 
SAMPLE: PSMCyclone. Producfs- SEAM 5 LOWER 

L A B  NO. 4133 
DATE: Dec. 1982 

. .  



\ 

C '  * 

CLIEIU: FWDINC CON L IH ITED 
PROJECT: ADIT 20, SEAn 5 LC:!EF: E:U# SAGtE 

RAU COAL CkUSHED TO -31'4'' 
LAE tJ0: 4131 
DATE: DECER*EfC 22, 1982 

0,35 
0 134 
0 135 

2.70 - 0+40 31.50 17140 50,70 
3'09 30,s 16+53 4?,33 

31163 17,47 50,90 

I .  

WF'PAKEMT S,G* ON 3/4" RAW COAL = 1.62 

A N  FSI 

80 t70 34 t80 11n 
12,30 17180 7 1/2 

3/4" x 34i 
i^ 2&!4 X lGOM 
.lGOM X 0 7.10 15'40 7 

11170 
19.90 
10.20 
9.70 
6.00 
6,20 
4 2 0  
1.40 
1.30 
29.40 

2'00 P 
5.50 z 
850 1 1/2 

12.70 1 
19,80 1 
26.70 I 
36.30 3 

45,lO 1 
50+90 
84100 II 

cv 
CAUGH tiG1 

5553 81 
5500 
5576 ' 

D M L A T I U E  
WTX ASH% 

€0 $70 34+80 
93.00 32155 

100,OD 31 a35 

CuMiLATIIIE 
uT% ASta 

11+70 5,€0 
31'60 4.27 
41.80 5,30 
51 5 0  6'69 
57.50 8*06 
63.70 9.88 
67.90 11.51 
69.30 12*19 
70 t60 12.90 

JO0,UO 33.80 

FSI BA"JS 

3 a& 
- arb 

cb 



CLIEtiT: FOZDING COAL LIMITED 
F'ROJECT: ADIT 20, SEAM 5 LGUEh: ELM S A M E  

fiAW COAL CRKHED TO -3/4" 
LkE: NO: 4131 
DATE: DECEt'EEk 22, 1982 

F L M T  SItX AHALYSIS, air dried basis: 28M X 1OOH 

FIS6I. 

9 
7 1/2 
2 
1 112 
1 
1 
1 
f 
1 
I 

FSI 

8 In 
2 

0 

CUXLATIVE 
HT% ASHX 

FLOAT - 1.30 
1'30 - 1.35 
1'35 - 1.40 
1.40 - 1645 
1645 - 1,50 
1.50 - l a 6 0  
1660 - 1.70 
1'70 - 1+80 
1180 - 1.90 
1'90 - SIN: 

30 +20 
17,OO 
16.50 
6.20 
6.00 
6.70 
3.10 
1630 
1110 
11 +90 

I620 
4.00 
6t70 

10,oo 
13.70 
20640 
33,oo 
41t40 
49.60 
81880 

30620 5.80 
47.20 2621 
63170 3.37 
69690 3696 
75.90 4.73 
82660 6600 
85,70 6.48 
87100 7649 
8 8 6 1 0  8,02 
100600 16,W 

FROTH FLOTATEN TEST: lOOM X 0 i 
C U W T I V E  

WTX A S .  

86,Oi 8 *70 
90180 9.63 

P R O R K T  

STAGE 1 
STAGE 2 

TRMlW 

F s F S  YhMKETERS: 

WTX ASH% 

86,OO 8.70 
4.80 ' 26.30 

1[10,00 14 ,c8 9120 67.80 

i 



. 

-, 

I 

LAB NO: 4131 - EEFORE ATTRITINi 
____________-_------- 

SIZE FRACTION HX ASH2 

SIZE Nil I%!-! AtWYSIS, a i r  dried basis 

FSI 

1 
4 1/2 
8 
8 

FSI 

1 
2 1/2 
7 1/2 
b 1/2 

54.50 39170 
89.60 33.71 
96.70 32.27 
100.00 3! ,A4 

CUMAATIVE 
m AS% 

40 120 41.20 
80.80 35.83 
92.80 32.71 
100.00 31.36 



CLIENT: FORDING COAL LIBITED 
PROJECT: ADIT 2 0 ,  SEAM 5 LOVER ELBX SMIF'LE 

fiAu COAL CRUSSED TO -4" 
LRB NO: 4132 - AFTER ATTRITION 
DATE: DECEKER 22, 1982 

t 

FLOAT SIN GMLYSIS, a i r  d r i d  basis: + 3/8" 

\ 

'\ 

\ 

\ 

"\ 

FLDCIT - 1430 2.70 
1*30 - 1.35 20.10 
1.35 - 1840 13.90 
1.40 - 1845 1.40 
1.45 - 1 4 5 0  5.10 
1.50 - 1.60 3+10 
1,bO - 1,70 , 2,bO 
1 b75 - I ,SO 0+70 
1480 - 1.90 1,30 
1.90 - SINE 49.10 

3.20 
530 

10.70 
16.30 
21,70 
30.10 
37+60 
4A.90 
54.70 
€3 . 80 

9 
2 
1 1/2 
1 1/2 
I 112 
1 112 
1 
1 
1 
0 

CWKATIUE 
K I X  kSHX 

2.70 
22.80 
36470 
38410 
43.20 
46.30 
46.90 
49460 
50.90 
100.00 

5.60 
5.49 
7.46 

9.43 
10.82 
12,24 
12.73 
13.80 
49.15 . 

7879 

FLOAT SItiM AtLPLYSIS, air dr ied basis :  3/a" X 281 

18+60 
?$+30 
16.70 
10580 
6.90 
5.10 
4,110 
1.40 
120 

15400 

2.40 
5.60 
9.20 
14.70 
21,30 
28.70 
37+00 
46,lO 
54,OO 
81 4 00 

9 
2 
1 1/2 
1 112 
1 112 
1 1/2 
1 
1 
1 
0 

18.60 
38490 
55,b0 
66.40 
73,30 
78.40 
82840 
83.80 
85,00 
100+00 

. 5.80 
4107 
5+61 
7.09 
8.43 
9.75 

11.07 
1195 
12,25 
22.55 

.. 

BirtIey Coal 
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\ 

* .  2. , 
CLIEtR: FO:\XN[; COAL L M I T E O  
PRMMELT: ADIT 2 0 ,  SEAH 5 LOXR 6W: SASW 

Ftfi'II COhL CLVStt:3 TO -4" 
LA2 NO: 4132 - AFTER ATTRITICbl 
GATE: DECEhBER 22, 1982 

FLOAT SDiX AMLYSIS, air dried basis: 28M X lOOM 

32150 
17.30 
15,80 
11.80 
7.10 
5.40 
2.80 
1.40 
0.90 
5.00 

1180 9 
3.70 8 1/2 
6.00 6 
9.80 1 112 
14660 1 
23,IO ' I  
32 4 80 1 
41.20 1 
52.30 1 
75.50 1/2 

FROTH FLWATION TEST: lOOM X 0 

PRODIICT . w. ASHX FSI 

STAGE 1 80.70 8.70 9 
STKE 2 6180 16.20 3 1/2 

TAILIKS 12.50 44*70 2 

32.50 5.80 
49.80 2.46 
65t60 3.31 
77.40 4.30 
84.50 5.17 
89190 6.24 
9 2 9 7 0  7.05 
94110 7.55 
95,OO 7 198 
100100 11 135 

CLiMLUATIK 
RT% AS% 

80.78 8.70 
87.50 9 2 8  

100.00 1: v71 

Birtley Coal 
& Minerals Testing 
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MOVABLE-WALL COKE OVEN TESTS AND RELATED ANALYSES 

OF FOUR COAL ADIT SAMPLES SUBMITTED BY 

FORDING COAL LIMITED 

Pro jec t  03-3-1/3-13 

Job No. 3414B 

bY 

J. e. Jorgensen" and T. A. Lloyd** 

- 
INTROC UCTION 

The eva lua t ion  of coals  f o r  Fording Coal Limited is a cont inuing 

d i v i s i o n a l  p r o j e c t  i n  which pe r iod ic  i n v e s t i g a t i o n s  are undertaken a s  

requested by the  company. 

T h i s  r epor t  inc ludes  eva lua t ion  da ta  of f o u r  a d i t  samples 

spec i f i ed  i n  a let ter dated December G, 1982 from K. A. Komenac, P.I:ng., 

Exploratory Geologis t ,  Fording River Cjperations, Fording Coal Limited. 

The coa l  samples i d e n t i f i e d  as Nos. 4093, 4096, 4130 and f.433 
The sam-,les were clee-ned a t  B i r t l e y  Coal and Mineral Test ing,  Calgary.  

were crus.hed, blended and carbonized i n  the  CANMET 3x0 mm width 

movable-wdll coke oven. Representat ive samples were taken  f o r  c h e m k a l  , 
phys ica l ,  thermal rheologica l  and petrographic  analyses.  The resul:-.s of 

the  t e s t i n g  program are tabula ted  i n  Tables 1 to  6. 

*Head, Coal Petrography Sect ion,  **Head, Conventional Carbonizat ion 
Sect ion,  Combustion and Carbonization Research Laboratory,  Energy Research 
Labora tor ies ,  CANMET, Energy, Mines and Resources Canada, Ottawa, Ce.nada 
K l A  OG1 



TL . i e  1 - Chemical analyses of component COal8 
Identification 

Laboratory Number.......... 
Description................ 
r b -  

3 e u  m I ‘ ( i ( v M i 3 t Y _ r . . r  

Classification 
Rank  AS^)................ 
International System....... 
Specific Volatile Index.. . .  
Carbon (dmmfb). . . . . . . . . . . .% 

Proximate Analysis (db) 
A8h.......................% 
Volatile Matter...........% 
Fixed Carbon. . . . . . . . . . . . . .% 

Gross Calorific Value (db) 
MJ/kg.... .................. 
Atu/per ? o u . z ? - . . . ~ . . - - ~ ~ - . .  

Ultimate Analysis (db) 
Carbon....................% 

Sulphur ...................% 
 nitrogen .................. % 

Oxygen (by difference)....% 

Hydrogen .................. % 

pzrq ................ ......% 
Ash Analysis (db) 

S i 0  2......................% 
~ 2 0 3  .....................% 
Fe~O3.....................% 

I 

21 53-53 21 54-83 , 
#4133 84096 

/f !l;wi ,- i-iQ==- 
l v b  l v b  
431 432 
198 197 
90.2 92.5 

9.8 -9.1 
19.8 -2m 
70.4 70.5 

32.40 32.71 
13930 . 14060 

80.5 83.2 
4.1 4.3 
0.46 
1.3 
9.8 
3.8 

0.33 
1.1 

% 
58.0 54.4 
33.3 30.4 
2.3 7.5 
1.4 1.9 
0.8 1 .o 
1.2 1.6 

0.3 
0.4 0.7 
0.1 0.1 
0.5 0.3 

2208-83 

%!!2% 

#4093 

mv b 
43 2 
197 
90.7 

-9 -1- 
20.8 
70.1 

32.74 
14080 

81.6 
4.2 
0.35 
1 .l 
9-J- 
3.6 

55.3 
31 .O 
6.4 
1.8 
0.5 
i .2 
0.4 
0.7 
0.2 
0.4 

2209-83 
#4130 

- L V * L  

mvb 
433 
196 
90.3 

I 

10.3 
21.8 
67.9 

32.38 
13920 

80 .O 
4.2 
0.48 
1.2 
10.3 
3.8 



Table 2 - Physical tests and f u s i b i l i t y  of ash of component Coal8 

Identification 

Laboratory Number,.......... .2153-83 
Description................. #4133 

Coal Pulverization 

Sieve Analysis 

Pas s ing Retained On 

6 .3  mm X 0.3 
6 . 3  mm 3.35 m x 15.7 

1.70 x n  850 pm X 18.5 
850 pm .......... X 45.2 

Total Passing 3.35 mm x 84.0 

3.35 mm 1.70 mm 5 2c. 3 

Fusibility of Ash 

Initial Defcnztion T~E~~..-.~C 1482' 
Softening Temp Spherical ....." C 1482t 
Softening Temp Hemispherical."C 1482t 
F l u i d  Temp..................*"C 1482t 

21 54-53 2208-83 2209-83 i 

#4096 #4093 #4130 

0.2 0.1 0.2 
13.1 13.0 11.9 
19.8 . 1e.9 18.8 
19.6 18.3 20.5 
47.3 50.6 48.6 

86.7 . 86.9 87.9 

191 111 83 

1482t 1482t 
1482t 1482t 
1482t 1482+ 
1482t 1482+ 



t 

Table 3 - Thermal rheological properties of component coals 

Identification 

Laboratory Number................ 2153-83 I 21 54-83 .2?O8-83 2209-83 
Description.....................* #4133 #4096 #4093 #4130 

Linear Expansion 

Bd, 833 kg/m3 at 2% moisture....% -16.7 -14.7 

\ 

-1'1 .7 -8.8 

Gieseler Plasticity I 
S t ~ ~ t  U n  'c. 453 448, . 
FuBiOn Temp ...................UC 
Max Fluid Temp ................uC 
Final Fluid Temp .............."C 
Solidification Temp ...........UC 
Melting Range .................UC 

.......................... - - 
4 67 469 
480 483 
489 490 
27 35 

Max Fluidity.................dd/rn 2.7 4.9 

44 5 
4 68 
469 
48 2 
4 90 
37 
5.5 

40 Torque . . . . . . . . . . . . . . . . . . . g . i n .  
Dilatation 

40 40 

420 42D 41 7 
474 471 
483 480 

T i  - Softening Temp .........OC 
T i i  - Max Contraction Temp..."C 4 i 9  
Tiii - Max Dilatation Temp...."C - 

436 
448 
469 
492 
496 
56 
76 
40 

408 
4 55 
484 

23 22 22 Contraction..............% 17 
Xlata;icn . . . . . . . . . . . . . .h  PY FiS1 -22 -2 i  29 

Free - Swelling Index 



b l e 4  . Petrographic analyeis of component coalb 
Identification 

Laboratory Number ............... 
Description .................... 

Dietribution of Vitrinite Types 
V.6 .................. o o o o o o o o o o o %  

Balance xndox .................... 
Strength fndex ................... 
Stability Isldex .................. 

V-7 ............................. % 
V-8 .................. o o o o o o o o o o o %  

V-9 ............................. % 
V-10 ................. *..........% 
V-11 ............................ % 
V.12 ............................ % 
V-13 ..................... o o o o o o %  

V-14 ................. o o o o o o o o o o o %  

V-15 ............................. 

\ 

V.16 ............................. 
V.17 ............................. ..... . I b  ............................. 

Reactive Component6 
Total Vitrinite .................. 
Exinite ......................... % 

Total ............................ % 

Reactive Semi-fusinlte (1/2) .... % 

.crinite ........................ 
Fusinite ........................ % 
Mineral Matter .................. % 
Coke ............................ % 

Total ........................... % 

. Petrographic Indices 
Hean Re.lect%nc& ................ % 

21 53 -83 21 54-83 
#4133 #4096 

5.3 
18.3 
15.5 

1.6 

40.8 
21.4 
0.0 

62.2 

21. 4 
3.0 
7.9 
5.5 0 

37.8 

1.28 . 2.69 
5.00 
47.2 

0.4 
10.9 
28.0 
* 2.5 

41.7 
19.9 

0.0 

61.6 

19. 9 
4.1 
9.3 
5.1 

38.4 

1.32 
3.13 
5.37 
47 . 0 

2208 -83 
#4093 

0.5 
2.3 

21.0 
21.5 
0.5 

45.6 
18.7 
0.0 

64.3 

18.1 
. 4 . 3  
' 7 . 6  

5.1 

35.7 

1.29 
' 1 2.51 

5.1'1 
8 50.2 
I 

i 

2209-33 
#4130 

4.3 
37.3 
12.4 

54.0 
15.4 

0.2 

69.6 

15. 4 
2.8 
6.4 
5.8 

30.4 

1.26 
1.85 
4.92 
53.8 

/ . 



97 2 ') 973 
97 0 97 1 1983-02-08 1983-02-09 1983-02-01 1983-02-02 

12-71 12-71 12-71 12-71 
#4133 #4096 #4093 #4130 

I Charge Properties 

P-roximte Analyst8 (db) A B ~ . . . . . . . . . . . . . . . . ~ %  9.8 9.1 9.1 10.3 
Volatile Matter ....% a19.8 20.4 20.8 21.8 
Fixed Carbon........% 70.4 70.5 70.1 67.9 

Moisture in Charge ........4..0........000000% 3.0 3.1 3.2 3.0 
Minus 3.35 . ~ 0 0 ~ 0 ~ . ~ 0 ~ ~ 0 ~ ~ 0 ~ 0 ~ ~ ~ 0 0 0 0 ~ ~ 0 ~ 0 0 %  84 .O 86.7 86.9 87.9 
Other ................,*........g.,.g........s:: 

0.35 0.48 m &l.Pf7LUI............... 0.46 0.33 

Carbonization Conditions 

272.2 5 817.0 805.8 785.0 796.2 
N e t  Weight of Charge (wet)..................k 
ASTM Cone Bulk Density (wet).............kg/m 
Calc. Charge D r y  Bulk Density in Oven,.. kg/m3 831 .4 834.6 826.6 828.2 

, 
273.3 274.7 272.1 

Carbonization Reeults 

Gross Coking Time (at P U Z J ~ ) . . . . . . . . . . . . . . ~ : ~ ~  9:50 9:50 9:55 9:55 
1040 1042 1022 1040 
8:44 8:42 8:55 8 :43 T i m e  to 900°C Centre Temp..........r....h:min 
9:oo 8:58 9:09 9:oo Time to 950°C Centre Temp...............h:min 
9:30 9:19 9:25 9:18 Time to 1000°C Centre Tcnp...............h:min 
2.83 3.65 3.65 6.34 Maximum Wall Pre~sure..............~.,.~.~.kPa 

Cake Yield Actual 75.6 75.4 78.4 79.2 ................... . o o ~ ~ ~ ~ ~ %  

P i p a l  Ceatrs Temp ........................... oc 



Jle 6 . Coke p r o p e r t i e s  

Tes t  I d e n t i f i c a t i o n  Number .......... 
Screen Analyeis of Coke 
(cum . X r e t a ined  on) 

100 mm siev. ....................... % 
75 rn s i eve  ....................... % 
50 mm  sieve.......................^ 

37.5  mm s i e v e  ...................... % 
25.0 mm s i eve  ...................... % 
19.0 mm s i e v e  ...................... % 
12.5 mm s i e v e  ...................... % 

Tota l  -12.5 mm (breeze)  ............ X 
Mean Coke  size....................^ 

Coke Chemical Analysis  

Proximate Analpsis !Jb? 
Ash .................. * o o o o * o o o * o %  

V o l a t i l e  .tter ................ .% 
Fixed Carbon .................... % 

Sulphur (db) ....................... % 

Coke Apparent Spec i f i c  Gravi ty  ...... 
ASTM Coke Tumbler Test 

S t a b i l i t y  Factor  (cum . X + 25.0 uun) . 
Hardness Fac tor  (cum . X + 6.3 mm) . 
JIS Coke Tumbler T e s t  
(cum . X r e t a ined  on) 

30 revs:  50 mm s i e v e  ............ X 
25 mm sieve ............ X 
15 IIFS s i e v e  ............ X 

150 revs:  50 mm s i e v e  ............ % 
25 IIH~ s i eve  ............ X 
15 mm s i e v e  ............ X 

970 

2.8 
13.2 
52.9 
76.5 
92.7 
94.5 
95.2 

9.71 

1.7 
8.7 
41.7 
69.3 
93.1 
95.1 
96.0 

97 2 

0.8 
8.1 
44.9 
73.3 
93.0 
94.5 
95.6 

I . 
973 1 

1.0 
6.9 
47.3 
75.1 
94.2 
95.0 
96.9 

4.8 4.0 '4.4 3.1 
54.1 49.8 50.5 51.3 

12.0 15 . 0 
1 . 0 

87.0 88.0 
0.43 0.32 

1 . 0 

1.01 1.03 

49.8 52.5 
65.9 69.8 

6.0 4.3 
84.7 85.2 
92.5 93.4 
0.0 2.1 
66.7 65.2 
79.5 82.5 

ii . 5: 
1.4 
87.4 
0.35 

0.91 

12.6 

0.8 
86.6 
0.49 

0.98 

51.8 . 55.7 
67.3 69.4 

17.6 13.9 
87.2 88.0 
92.0 93.7 
3.6 3.5 
67 . 0 71.7 
79.8 83.3 
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