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3.0 COAL QUALITY

3.1

Sample Preparation
]

There are six minable seams such as No.6, 7, 8, 9, 10B and
10A in descending order. However, main minable seams arecon-

fined to four lower seams,namely No.8, 9, 10B and 10A.

There are various test results of numerous samples taken out

of numbers of bore holes and adits, and these data are already
published in the past. Therefore, in this report, most of such
data are omitted except some of those written in the geological

report.

The data applied to this plant design are the results of tests

by the laboratory of Mitsui Mining Co., Ltd. on adit samples

taken out from No.8, 9, 10B and 10A seams in April, 1976, Besides,
channel samples of No.6 and 7 seams were taken out from adits

in December, 1976 and tested as well.

a. Channel sample (Seams 6, 7, 8, 9, 10B and 10A)
It was main purpase of the study and test of these samples
to know quality of raw coal and clean coal, such as pro-
ximate analysfs, total sulphur, phosphorus, FSI, Giesler

fluidty test etc.

b. Bulk sample {Seams 8, S, TOB and 10A)

It was main purpose of this study to get size distribution and
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washability data. Therefore, screen analysis, attrition
test, float and sink test, flotation test etc. have been

done and the basic data of plant design were obtained.

Part of the bulk sample of each seam was shipped to Birtley
Engineering in Calgary, Canada, to wash. The result showed
about 9.5% ash contents of clean coal by ﬁsing their pilot
plant consisting of H. M. Cyclone, Water Only Cyclone and
Froth Flotation Cells. This clean coal was shipped to
Japanese steel mills as drum samples in order to test coal

quality and coking property.

Oxidized coal sample {seams 8, 9, 10B and 10A)

Oxidized coals were divided into two categories according

to the degree of oxidization. Two samples of each seam

were taken and tested mainly on coal quality, size distribution,

degree of oxidization, etc.

The tests had been done on raw coal and clean coal of each
seam. The test items were proximate analysis, total sulphur,
FSI, screen analysis, Gieseler fluidity, ash composition, etc.
The purpose of this study was to find out the proper use of
these coals, that is whether or not this coal can be used as

a coking coal, and to study applicability for thermal coal

if not usable for coking coal.
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3.2 Test Procedure of Bulk Samples

Bulk Sample

5

(Seams 8, 9, 10B, 10A)

of each seam

Mixing up 3 drums

For each
seam

Proximate
Analysis
T7.5., and
FSI

Reducing the top
sjze to 2"

Screen Analysis
for each seam

2" x 1 1/2"
1.1/72" x 3/4"
3/4" x 1/2"
1/2" x 3/8"
3/8" x 1/4"
174" x 16M
16M x 28M
28M x 60M
TOOM x 200M
‘200M x O

Wt %, Ash %, FSI

Attrition test
for each seam

Crushed the top
size to 2"

Screen Analysis

2" x 1 1/2
'l ]/2“ x 3/4"
3/4" x 1/2"
1/2" x 3/8"
3/8" x 1/4"
1/4" x 16M
16M x 28M
28M x 60M
60M x 100M
100M x 200M
200M x O

Wt %, Ash %, FSI

Froth fiotation test
on minus 60 mesh

Conditions:
Concentration
Reagent ratio

MIBC : Kerosene

1 : 3

Dosage
1 to 1.5 Ibs/ton
Sampling at 30 sec.
60 sec.
180 sec.

8 %

Flpat & sink test
Size 2" x 1/4"
1/4" x 28M
28M x 60M
60M x 0

S.6. 1.30, 1.35
1.40, 1.45
1.50, 1.60
1.80

Wt %, Ash %, FSI
for each fraction




6
7
8

108

10A

WO 00 o~ O

108
10A

108
10A

seam {Adit
seam {Adit
seam (Adit
seam (Adit
seam {Adit
seam {Adit

seam (Adit
seam (Adit
seam {Adit
seam (Adit
seam (Adit
seam {(Adit

seam (Adit
seam {Adit
seam (Adit
seam (Adit
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3.3 Proximate Analysis on each Sample

15)
16)
7)
4)
5)
12)

15)

16)

7)
4)
5)
12)

7)
4)
5)
12)

Channel Sampel {Raw Coal}

I.M, Ash V.M. F.C.
% y 4 % 3
1.8 12.2 21.3 64,7
1.5 27.0 20.1 51.4
1.5 17.3 19.5 61.7
1.5 17.5 18.4 62.5
1.3 16.1 19.2 63.4
1.1 20.7 18.3 59.9
Channel Sample {Clean Coal)
I.M. Ash V.M. F.C.
¥ % % 4
1.8 8.5 21.9 66.8
1.6 9.5 22.3 66.6
1.6 9.6 20.3 68.5
1.5 9.4 19.7 69.4
1.3 9.6 20.1 63.0
1.1 9.6 20.2 69.1
Bulk Sample {Raw Coal)
I1.M. Ash V.M. F.C.
% % % %
1.5 17.1 18.2 62.2
1.2 15.6 18.3 64.9
1.1 18.9 18.7 61.3
1.4 17.6 18.3 62.7

0.52
0.42
0.32
0.31
0.42
0.42

1.5,

0.83
0.53
0.35
0.33
0.43
0.49

T.S.

0.32
0.33
0.45
0.47

N \ '
FSi

4 1/2

71/2
8 1/2

FSI

2 1/2

6 1/2
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3.4 Screen Analysis and Attrition Test

Firstly, bulk sample of each seam {seams 8, 9, 108 aﬁd 10A)
were reduced the top size up to 2 inches, then size analysis
was dene by the screens, 1 1/2%, 3/4", 1/2%, 3/8", 1/4", 16M,
28M, 60M, TOOM and 200M. After determining the weight percent
of each fraction, ash percent and FSI of each fraction were

analyzed.

Size distribution of the bulk sample taken at an adit is not
considered to represent that of the practical plant feed so
called run-of-mine. The reason is the degradation which will

occur during mining, handling and transporting the coal.

Therefore, washability test data and size analysis data for
plant design should be based upon an attrition test, otherwise
it is very difficult to get representative data for it. The
attrition test was done under Coke Tumbler Test {ASTM) with

30 minutes of the duration time.

The procedure which was used for screen analysis and so forth
on this sample was exactly_the same as the raw coal. Data of
screen analysis of attrition test on each seam are shown in
Table 1 to Table 5 and Graph 1. However, screen analysis for
No.6 and No.7 seams was not available since no bulk samples

were taken.



Size

o
11/2"
3/4"
/2"
3/8"
1/4"
16M
28M
60M
100M
200M

o
11/2"
3/4"
172"
3/8"
174"
16M
28M
60M
100M
200M

HoX M oM M M M X X X X

oMM oM OM X M X X M X

1172
3/4"
1/2"
3/8"
1/4"
16M
28M
60M
100M
200M

1172
3/4
172"
3/8°
1/4
16M
28M
60M
100M
200M
0
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TABLE 1

# 8 Seam Screen Analysis (Adit 7)

Wt %

8.5
28.2
6.8
6.0
6.7
26.9
5.8
4.9
2.2
1.9
2.1

Ash %

18.4
18.4
19.5
18.7
18.9
16.4
12.4
12.3
12.3
12.6
13.4

- P W

FSI

172
1/2
1/2

172
1/2
1/2
1/2
1/2
172

Wt

8.
36.
43.
49,
56.
83.
88.
93.
g96.
97.

100.

# 8 Seam Attrition Test (Adit 7)

Wt %

6.8
14.1
4.7
4.1
5.4
26.6
8.0
11.7
5.4
7.4
5.8

Ash %

18.
25.
22.
26.
23.
17.
13.
12.
11.
10.
10.

W WO MR O~ W R D~ WO

-t b b

o W

FSI

1/2
1/2
1/2
1/2

1/2
1/2
1/2
1/2
2

Wt
&

20.
25,
29.
35.
61.

68

81.
86.
94,
100.

Cumulative

% Ash %
5 18.4
7 18.4
5 18.6
5 18.6
2 18.6
1 17.9
9 17.6
8 17.3
0 17.2
9 17.1
J 17.0
Cumulative

% Ash %
.8 18.6
g 23.5
6 23.4
7 23.9
1 23.8
7 21.2
.7 20.4
4 19.2
8 18.7
2 18.1
0 17.6
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TABLE 2

# 9 Seam Screen Analysis (Adit 4)

Size Wt % Ash % FsI ut omulative
2% x 1 1/2" 6.4 13.6 2 1/2 6.4 13.6
1/2* x 3/4" 31.4 16.6 1172 37.8 16.1
3/4" x 1/2° 6.3 17.1 1172 4.1 16.2
/2" x 3/8" 8.2 17.2 2 1/2 52.3 16.4
3/8" x 1/4" 8.2 17.5 2 1/2 60.5 16.5
1/4" x 16M 28.1 14.5 4 1/2 88.6 15.9
16M x 28M 4.4 12.2 7 93.0 15.7
28M x 60M 3.1 10.6 71/2 96.1 15.6
60M x 100M 1.5 1.3 6 1/2 97.6 15.5
100M x 200M 1.3 12.2 6 98.9 15.4
200M x 0 1.1 14.4 4 100.0 15.4
# 9 Seam Attrition Test (Adit 4)
Size Wt % Ash % FSI it gum”‘atiﬁgh .
2" x 1 1/2" 5.1 1.3 3 5.1 1.1
172" x 374" 13.9 14.6 1172 19.0 13.7
374" x 172" .0 19.8 1172 23.0 14.7
172" x 3/8" 5.8 18.8 2 28.8 15.6
3/8" x 1/4" 5.6 19.3 1172 34.4 16.2
174" x 16M 28.8 16.3 4 63.2 16.2
16M x 28M 7.0 1.5 6 70.2 15.8
28M x 6OM 10.1 10.9 71/2 80.3 15.1
60M x 100M 5.4 13.0 6 85.7 15.0
100M x 200M - 6.7 10.9 71/2 92.4 14.7
200M x - 0 7.6 15.8 31/2  100.0 14.8



Size
2" x 1172
1 1/2" x 3/4%
3/4" x 172"
/2% x 3/8"
3/8" x 1/4"
1/4" x 16M
16M x 28M
28M x 60M
60M x 100M
100M x 200M
200M x O
Size
2" x 1 /2"
11/72" x 3/4"
374" x 172"
1/2% x 3/8"
3/8" x 174"
1/4" x 16M
16M x 28M
28M x 60M
50M x T00M
100M x 200M
200M x O
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TABLE 3

# 10B Seam Screen Analysis (Adit 5)

Wt % Ash % FSI it gum“‘ati;§h .
2.8 21.8 4 2.8 21.8
15.5 21.2 4172 18.3 21.3
6.4 16.2 7172 24.7 20.0
9.7 17.7 7172 34.4 19.3
9.7 18.0 7 44.1 19.0
37.7 18.2 7172 81.8 18.7
7.1 18.7 7 88.9 18.7
5.1 19.2 6 1/2 94.0 18.7
2.3 19.8 5 1/2 96.3 18.7
1.9 20.5 5 1/2 98.2 18.8
1.8 21.2 5 100.0 18.8

# 10B Seam Attrition Test {Adit 5)

Wt % Ash % FSI g grlative
0.7 30.0 1172 0.7 30.0
2.4 22.8 4 3.1 24.4
2.3 20.1 4 5.4 22.5
3.1 21.1 4 8.5 22.0
5.9 19.4 4 14.4 21.0

40.2 19.9 61/2 54.6 20.2
9.9 17.2 6 64.5 19.7

13.3 17.4 7 77.8 19.3
6.5 17.4 6172 84.3 19.2

1.5 17.8 6 1/2 95.9 19.0
4.1 18.5 31/2 100.0 19.0
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TABLE 4

# 10A Seam Screen Analysis {Adit 12)

Size W % Ash 4 FSI Nt“;m”‘ativﬁsh .

2% x 11720 5.3 12.9 8 1/2 5.3 12.9
11/2" x 374" 25.3 18.5 6 1/2 30.6 13.4
3/8" x 172" 9.5 20.0 a 40.1 18.1
172" x 3/8" 9.2 18.0 5 49.3 18.3
3/8" x 1/4" 8.6 18.9 5 57.9 18.4
174" x 16M 30.4 17.3 6 88.3 18.0
16M x 28M 5.1 15.2 7 93.4 17.8
28M x 60M 3.4 14.4 71/2 96.8 17.6
60M x 100M 1.3 14.1 6 1/2 98.1 17.4
100M x 200M 1.0 14.0 7 99.1 17.4
200M x 0 0.9 14.9 71/2  100.0 17.3

# 10A Seam Attrition Test (Adit 12)

Size WL % Ash % FSI ap g et

2" x 1 1/2° 4.0 28.3 2 4.0 28,3

1 172" x 3/4" 9.0 25.3 2 13.0 26.2
3/4" x 172" 3.8 23.7 3 16.8 25.7
172" x 3/8" 4.8 22.8 3 21.6 25.0
3/8" x 174" 6.0 20.7 3 27.6 24.1
178" x 16M 35.3 18.3 5 1/2 62.9 20.8
16M x 28M .9 13.7 71/2 70.8 20.0
28M x 60M 10.1 12.8 8 80.9 19.1
60M x 100M 3 13.3 6 86.2 18.8
100M x 200M 2 12.0 7 94.4 18.2
200M x 0 5.6 11.8 61/2  100.0 17.8
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TABLE 5

Composite Screen Analysis and Attrition Test

Composite Ratio

Seam #8 #9 # 108 # 10A
Ratio % 35.0 26.8 23.2 15.0

1. Composite Screen Analysis

Size Wt % Cum. Wt %

2" x 1172 6.1 6.1
11/2" x 3/4" 25.7 31.8
3/4" x 172" 7.0 38.8
1/2*% x 3/8" 7.9 46.7
3/8" x 1/4" 8.1 54.8
1/4" x 16 30.2 85.0
16M x 28M 5.6 90.6
28M x 60M 4,2 94.3
60M x 100M 1.9 96.7
100M x 200M 1.6 98.3
200M x 0 1.7 100.0

2. Composite Attrition Test

Size Ht % Cum. Wt %

2" x 1 172" 4.6 4.6
1.1/2" x 3/4" 10.6 15.2
3/4" x 172" 3.8 19.0
1/2" x 3/8" 4.4 23.4
3/8" x 1/4" 5.7 29.1
1/4" x 16M 31.6 60.7
16M x 28M 8.2 68.9
28M x 60M 11.4 80.3
60M x 100M 5.6 85.9
100M x 200M 8.3 94.2
200M x 8 100.0

0 5.
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3.5 Float and Sink Test

In order to get washability data of raw coal, a composite
sampie of each fraction, such as 2% x 1/4%, 1/4" x 28M,

28M x 60M and 60M x 0, on seams of No.8, 9, 10B and 10A are
made respectively after attrition test. Using above composite
sampies, float and sink test has been done at the specific
gravity of 1.30, 1.35, 1.40, 1.45, 1.50, 1.60 and 1.80, and

also ash contents and FSI were analized on each fraction.

In case of minus 60 mesh fraction, froth flotation test has

been done besides float and sink analysis.

Because bulk sample has not been taken from No.6 and No.7 seams,
channel samples were gotten from upper and lower portions
separately seam by seam, then float and sink test has been

done at the specific gravity of 1.30, 1.40, 1.50 and 1.60 on

the samples which include whole size range 2" x O.

Float and sink test of each size fraction on each seam is
exhibited in Table 6 to 10. Relationship between specific
gravity and ash contents of each seam is shown in Graph 2 to

5.
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WASHABILITY DATA

TABLE 6 #8 SEAM BULK SAMPLE (ADIT 7)

2" x 1/4" 174" x 28M

ggﬁg{?ic FRACTIONAL CUM. FLOATS FRACTIONAL CUM. FLOATS
WT % JASH 21 FST | wr 2 Jasi 2 |wr 2 [AsH 2| FSI | WT ¢ [ASH %

-1.30} 0.2] 1.81 9 0.2 1.8 §19.3 | 1.2 9 [19.3] 1.2

1.30 - 1.35] 6.7]| 5.0 3 6.9 ) 4.9 231 | 4.7 5 | 424 | 30

1.35 - 1.40] 25.5| 8.4 | 2 324 7.7 | 13.8 ] 8.3 |1-1/2| s6.2 | 4.4
1.40 - 1.45) 23.6)13.8 | 2 56.0 | 10.3 | 8.8 ] 13.4 |1-1/2] 65.0 | 5.6..
1.45 - 1.50] 10.2]20.3 |1-172{ 66.2 | 11.8 | 9.8 | 19.6 |1-1/2] 74.8 | 7.4.

1.50 - 1.60} 14.3]{26.6 |1-1/2 | 80.5 | 14.4 | 9.9 | 26.4 {1-1/2| 84.7 | 9.7

1.60 - 1.80} 5.7]38.9 1-1/2} 86.2} 16.0 | 7.0 | 39.6 f1-1/2] 91.7 | 1.9

+1.80f 13.8[74.4 | o |100.0( 24.1 | 8.3 1 72.0| o [100.0 | 16.9
SPECIFIC 28M x 60M 60M x 0 =
GRAVITY FRACTIONAL CUM. FLOATS FRACTIONAL CUM. FLOATS-
WT 2 {ASH %1 FST [wT % {AsH % | wr o [ash 2| FS1 | WT % [ASH %

-1.30]17.4 1.7 | 9 17.4 ( 1.7 9.6 { 1.7| 10 9.6 | 1.7

1.30 - 1.35{29.2 | 50| 5 {466 3.8} 39.1| 3.6 6 |48.7 | 3.2

1.35 - 1.40] 24.4 { 9.3 | 2 n.o| 5.7017.3] 7.0[1-172| 66.0 | 4.2

1.40 - V.48 N.0{14.7 { 2 | 82.0] 6.9 13.3)10.6) 172 | 79.3 | 5.3

1.5 - 1.50! 4.2 [19.4 h-12) 862! 7.5) 581 15.41 172 185.1 | 6.0

1.50 - 1.60] 4.5 (26.3 fi-1/2| 90.7 { 8.4 5.8 |22.3( 1/290.9 | 7.0

1.60 - 1.80} 6.2 ]39.2 [1-1/2| 96.9 | 10.4| 4.3 | 36.3{ 1/2 | 95.2 | 8.3

+1.80] 310681 | o [100.01 12,2} 4.8(67.2] o |ooo [11.2
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WASHABILITY DATA

TABLE 7 #9 SEAM BULK SAMPLE (ADIT 4)

2" x 174" 174" x 28M
et FRACTIONAL CUM. FLOATS FRACTIONAL CUM. FLOATS
WT % JASH 2§ FST I WT % [ASH % [wT % |ASH %] FSI | WT % JASH %
- 1.3} 0.4] 2.6} 9 0.4 2.6 1.2 1.2f10 | 1m.2f 1.2
1.30 - 1.38) 33.2] 4.7l2-1/2| 33.6] 4.7) 267} 455172 37.9 3.5
1.35 - 1.40| 34.5| 9.1 11-1/2] 681 6.9 24.0] 8.5] 2 | 61.9] 5.5
1.40 - 1.45| 10.0| 13.6 {1-172] 78.1| 7.8 | 14.3] 14.0|1-1/72 76.2 | 7.0
1.45 - 1.50{ 5.6] 18.4 {1-1/2} 83.7| 8.5 5.9f 19.71-1/2 82.1 ]| 8.0
1.50 - 1.60] 4.3} 25.4| 1 | 8s.0| 9.3} 5.2 27.2{1-1/2] 87.3] 9.1
1.60 - 1.80] 2.3} 41.7| 1 | 90.3] 10.2¢ 3.2 41.2[1-1/2 90.5] 10.3
+1.80 9.7/ 72.1] o |1w0.0| 162} 9.5] 67.5] 0 |100.0{ 15.9
SPECIFIC 28M x 60M 60M x 0
GRAVITY FRACTIONAL CUM. FLOATS FRACTIONAL CUM. FLOATS
WT % |ASH %! FSI IWT % [ASH % | WT % {ASH % { FSI | WT % |ASH %
-1.30] 25.0] 1.3 {9-1/2| 25.0| 1.3} 21.3] 1.0] 10 | 21.3 | 1.0
1.30 - 1.35{ 31.3| 4.1(7-1/2| 56.3| 2.9} 27.5| 3.2} 7-1/2{ 48.8 | 2.2
1.35 - 1.40] 18.3] 8.2| 2 | 74.6| 4.2| 18.2| 6.4 2 | 67.0| 3.4
1.40 - 1.45| 11.2|13.8 [1-172| 85.8| s5.4| 11.2| 10.6]1-1/2 78.2 | 4.4 |
1.45 - 1.50| 3.7]19.5 [1-1/2| 89.5| 6.0| 4.8 15.5]1-1/2 83.0 | 57|
1.50 - 1.60} 3.1]27.1 [1-1/2]| s2.6| 6.7| 3.5| 22.5/1-1/2] 86.5 ] 5.8 "
1.60 - 1.80f 2.4]41.5 {1-1/2] 95.0| 7.6| 2.6| 35.1|1-1/2| 89.1 ] 6.6
+1.80f s5.0{67.1 0 |7100.0| 10.6| 10.9| 68.9| O |100.0 | 13.4




L
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WASHABILITY DATA

TABLE 8 #10B SEAM BULK SAMPLE (ADIT 5}

2" x 1/4% 1/4% x 28M

ggiﬁ%gic FRACTIONAL CUM. FLOATS FRACTIONAL COM. FLOATS
WT % {ASH | FSI | WT % |ASH % |[WT % |ASH %| FSI [ WT % |ASH %

-1.30f 9.0] 1.4 |10 9.0 | 1.406f{12.1 ) 1.2(10 12y | 1.2

1.30 - 1.358] 22.1) 5.6 ] 9 31.1] 4.4 |23.5§ 5.7] 9 | 35.6 1 4.2
1.35 - 1.40} 18.2|10.8 | 3 49.31 6.8 {19.6 {10.8| 4 | 552 | 6.5
1.40 - 1.458} 15.5|14.9 | 2 6.8 8.7 |11.4 15.1| 2 | 66.6 | 8.0
1.45 - 1.50f 9.8|20.6 |1-1/2 | 74.6 [ 10.3 ] 7.6 [ 19.5| 2 | 74.2 ] 9.2
1.50 - 1.60} 6.4{27.4 [1-1/2| 81.0] 11.6 | 8.2 | 27.3 |1-1/2| 82.4 | 11.0
1.60 - 1.80} 6.0|43.0 | 1 87.0 ) 13.8 | 8.3 j42.0| 1 | 90.7 |13.8
+1.80] 13.0175.1 | 0 }100.0} 21.8] 9.3|72.9} o [100.0 }{19.3

SPECIFIC 28M x 60M 60M x O

GRAVITY FRACTIONAL CUM. FLOATS FRACTIONAL CUM. FLOATS
WT % LASH %) FST |WT % {ASH % | WT % jASH % { FSI | WT % | ASH %

-1.30] 20.0| 1.8 8-172| 20,0 1.8]| 15.0 | 1.4p0-1/2]15.0 1 1.4

1.306 - 1.35} 20.9 | 5.1 [8-1/2| 40.9 | 3.5 22.51 4.4| 9 |37.5 | 3.2
1.35. - 1.40| 17.1 [10.1 [4-172| s8.0) s.a]| 148 8.4| 5 |52.3 1} 4.7
1.40 - 1.45| 13.2 {14.6 | 3 N2 7.1 | 12.8 | 12.5}2-1/2] 65.1 6.2
1.45 - 1.50] 5.91{20.1 [1-172 | 77.1 | 8.1 | 6.2 {17.3)1-172| n.3 | 7.2
1.50 - 1.60| 6.8 {27.7 | 1 83.9{ 9.7] 6.9 | 24.9)1-1/2{ 718.2 | 8.7
{1.60 - 1.80} 6.2 {40.0 11 90.1 { 11.8 ] 1.9 | 37.0|1-1/2} 90.1 }12.5
+1.80] 9.9168.3{ 0 {100.017.4} 9.9166.2{ 0 {100.0 {17.8
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WASHABILITY DATA

TABLE 9 #10A SEAM BULK SAMPLE (ADIT 12)

2" % 1/4" 178" x 28M
§§§3§$$c FRACTIONAL CUM. FLOATS FRACTIONAL CUM, FLOATS
WT % |ASH %] FST | WT % JASH % | WT % |ASH %[ FSI | WT % | ASH %

-1.30] 0.8 1.5 [ m 0.8 | 1.5 | a7 10w 1 a7
1.30 - 1.38] 1.3] 7.2 ] 9 211 5080|549 [12.7] 3.8
1.35 - 1.40| 15.6 (1.4 { 6 |17.7 [106 |18.6 {107 | 6 [31.3 | 7.9
1.40 - 1.a51 17.6 [15.7 f-172 | 35.3 [ 13.2 |20.3 | 14.2 |2-1/2] 60.6 | 11.0
1.45 - 1.50f 21.8 [21.0 fe-1/2 [ 57.1 | 16.2 |14.9 [ 19.4 |1-1/2]| 75.5 |12.6
1.50 - 1.60] 24.8)128.9 | 1 [ 81.9 {200 |15.0 |26.6 [1-1/2] 90.5 {14.9
1.60 - 1.80| 15.2|38.4 | 1 |97.1 |22.9 | 8.2 |380| 1 |98.7 |16.9
+1.80] 2.9|n.0 | o 00,0243 | 1.3 {73.0] 0 {100.0 |17.6

SPECIFIC 28M x 60M 60M x 0
GRAVITY FRACTIONAL CUM. FLOATS FRACT IONAL CUM. FLOATS

WT % [ASH %] FST |WT % JASH % | WT % |ASH % | FSI | WT % | ASH %

-1.30123.3 [ 1.6 focis2| 233 | 16| 216 | 16110 1216 | 1.6
1.30 - 1.35011.1 | 4.9 {9172 364 | 2.7 | 213 ) a6 9 [az.9 | 3
1.35 - 1.40{19.6 | 9.1 |6-1/2| s4.0 | 5.0 | 186 | 8.4 4 le1.5 | 4.7
1.40 - 1.45] 20.4 {13.6 |2-172| 78.4 | 7.4 | 16.3 {13.1 |2-1/2] 77.8 | 6.5
1.45 - 1.50] 11.7 {19.1 [1-172| 86.7 | 9.0 | 7.7 {18.8| 2 |s85.5 | 7.6
.50 - 1.60] 6.2 426.3 | v [ 92.3 [10.3 ]| 7.1 {26.2 |1-1/2] 92.6 | 9.0
1.60 - 1.80} 5.4 {387 {1 |97.7 1.7} 381381 1 |96.4 {10
+1.80) 2.3169.5 | 0 [100.0 |13.0} 3.6 |69.8] o [100.0 }12.3
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WASHABILITY DATA

TABLE 10 #6 SEAM CHANNEL SAMPLE {ADIT 15)

.
2% x 0
PECIFIC UPPER BOTTOM
SRAVITY FRACTIONAL | CUM. FLOATS FRACTIONAL | CUM. FLOATS
WT % | ASH Z | WT % A0 Z | Wi 2] ASE 2] W % ASH %

o] a2 | 2.5 326 | 1.91 32.0 1.9
1.30 - 1.40] 57.1] 4.5 | 8.2 4.2 {30.0 | 6.1 62.0 3.9
1.40 - 1.50] 20.6 | 13.0 | 88.8 6.2 | 8.4 | 15.4] 70.8 5.3
150 -1.60] 5.1 25.9 | 93.9 7.3 | 48 | 26.8) 75.2 6.7

+1.60l 6.11 67.9 | 100.0 1.0 | 268 | 73.2 | 100.0 | 23.2

47 SEAM CHANNEL SAMPLE (ADIT 16) o
2% x 0
__UPPER BOTTOM
ggﬁg%iic FRACTIONAL | CUM. FLOATS FRACTIONAL CUM. FLOATS
WT %) ASH %S| WT % | ASH% |WT% | ASH%| WT s | ASH %

-6l sl 1.7 | e 1.7 112.1 2.1 12.1 2.1
1.30 - 1.40} 3¢.3] 5.0 | 40.4 4.5 | 31.3 | 8.0 43.4 6.4
1.40 - 1.50] 18.0| 14.2 | 58.4 7.5 |10.8 | 16.6 | 54.2 8.4
150 -1.60l 82| 25.0| 66.8 9.7 | 8.6 | 27.1 62.8 | 1.0

+1.60l 33.21 60.1 | 100.0 26.4 | 37.2 | 61.1 | 100.0 | 29.6




= ASH CONTENT %

GRAPH 2 #8 SEAM
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ASH CONTENT VvS. SPECIFIC GRAVITY
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GRAPH 3 #9 SEAM
ASH CONTENT VS. SPECIFIC GRAVITY
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GRAPH 4 #10B SEAM
ASH CONTENT V¥S.. SPECIFIC GRAVITY
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GRAPH 5 #10A SEAM
ASH CONTENT VS. SPECIFIC GRAVITY
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3.6 Froth Flotation Test

Froth flotation test has been done on the minus 60 mesh fraction
materials which were gotten after the attrition test at Mitsui
Mining Co., Ltd., Tokyo, Japan. Followings are the conditions

for the test,

3.6.1 Test condition

a. Test samples:
Seam name: No.8, 9, 10B and 10A
Size: 60M x O
b. Reagent:
MIBC : Kerosene; 1 : 3
¢. Dosage:
500 gr, 750 gr, 1,000 gr/solid ton
d. Sampling time:
30 sec., 60 sec., 180 sec.

e. Pulp condition:

Solid concentration: 8%
Temperature: .20°C - 22°C
pH: 7

f. Test machine:

Type: : M.S. (Mineral separator)
Capacity 2,000 cc.

r.p.m. 1,750

'Impe11er 54 mm 2 stages

Motor 1/2 kw.



3.6.2 Test Results

Reagent consumption:

- 3 -

750 gram per solid ton

Retenti #8 Seam . #9 Seam
No. € %’i‘m;"" WT ASH | CUMULATIVE WT ASH | CUMULATIVE
(Sec. ) % g WTZ JASH % | 2 v [wra [AasHy
1 0 - 30" 48.1 | 8.2 | 48.1| 8.2 | 19.a| 8.4 { 19.5] 8.4
2 | 30 60" 23.8 | 9.0 | 71.9| 8.5| 28.8} 8.6 | 48.2| 8.5
3| 60" 180" |13.1 | 85| 85.0! 8.5 40.3110.5 | 88.5| 9.4
4 | Tailings 15.0 { 24.5 | 100.0] 10.9 | 1.5]26.0 |100.0!13.6
Total 100.0 | 10.9 100.0 | 13.5
Retent #10B Seam #10A Seam
;
No.l  qira WwT | ask | cumutative | owr | As [ cumuLaTive
(Sec.) % 9 | WT % | ASHZ | 3 g WT % | ASH %
1 0 - 30" 33.8( 12.5| 33.8| 12.5| 35.0] 9.6 | 35.0{ 9.6
2 30" 60" 38.11 14.7| 71.9| 13.4 | 36.3|10.9 | 71.3{10.3
3 60" 180" | 18.7| 16.6| 90.6 | 14.0 ] 21.2111.9 | 92.5 | 10.6
4 Tailings 9.4 | 51.6|100.0 | 17.6 7.5 [35.1 [100.0 [12.5
© Total 100.0 | 17.6 100.0 | 12.5
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3.7 Clean Coal Quality (#6, 7 seam)

Proximate Analysis

I.M.
Ash
V.M.
F.C.
Total
T.S. %

Ultimate Analysis

C

H
0
N
S

F.S.1.

Max. Fluidity DDPM

Petrographic Analysis
Vitrinite
Total Reactive
Total Inert
Mean Reflectance

.StabiIity Index

¥ ¥ R AR

%

%
%
%
%

# 6 Seam
Upper Bottom

2.4 1.4
9.6 9.4
20.7 22.8
68.3 66.4

100.0 100.0

0.54 0.56
87.8 88.6
4.6 4.9
5.8 3.9
1.3 2.0
0.5 0.6
2 7

- 21
51.3 59.0
60.3 66.8
39.7 33.2
1.29 1.30
52 58

# 7 Seam
Upper Bottom
2.0 1.4
9.4 8.4
21.1 22.9
67.5 66.3
100.0 100.0
0.50 0.53
88.6 88.8
4.8 5.0
4.9 4,2
1.2 1.4
0.5 0.6
312 71/2
1 33
48.2 60.1
57.4 67.4
42.6 32.6
1.30 1.29
49 58
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Clean Coal Quality {#8, 9, 10B, 10A seam)

, 7 -
— #8 Seam #9 Seam 10B Seam #10A Seam

Proximate Aanlysis

T.M, ¢ 1.3 1.2 1.0 0.9
Ash % 9.7 8.9 9.7 10.4
V.M. ¢ 20.0 18.6 20.1 20.3
F.C. % 69.0 70.3 69.2 68.4
Total 100.0 100.0 100.0 100.0
7.5. % .39 0.3% 0.47 0.54
Phosphorus {in coal) % 0.041 0.037 0.02 0.016
F.S. 1. 4 4 71/2 7
Ultimate Analysis
c % 88.68 89.12 89,32 89.06
H 3 4.68 4,65 4.80 4.74
N % 1.16 1.18 1.22 1.10
S 4 0.417 0.38 0.50 0.61
0 4 5.07 4.67 4,16 4.49
Max. Fuidity ODPM 1.8 3.1 18 75
H.G.I. 83 84 105 96
Petrographic Analysis
Vitrinite 55.9 57.8 69.3  62.2
Total Reactive 62.0 62.7 73.1 67.2
Total Inert 38.0 37.3 26.9 32.8

Mean Reflectance 1.40  1.47 1.51 1.47



30
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Minimum

JIS D

Max imum

Average

Theoretical Yield %
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#8 Seam

73.2
95.1
80.8

75.3

#9 Seam #10B Seam

85.5
96.0
89.7

80.5

92.2
86.2
94.1

77.1

#10A Seam

83.2
96.4
g2.5

50.6
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Clean Coal Quality (Composite sample)

Sample Composite Ratio

A Reserve

B Seam thickness

C Average of A & B
D H n

Sample

Proximate Aanlysis

I.M. %
Ash %
V.M. %
F.C. %
Total

Total Sulphur %

Phosphorus{in Coal) %
{in Ash) ¢%

Ultimate Aanlysis

¢ %
H %
R
N %
s %

F.S.1.

69.
100.

88.

#9
30
25
27
27

.27
.52
19.

60

71
.01
.14
.45

1/2

#10B

24
17
21
21

19.
69.
100.

89.

.30
.50

47
73

.40

#10A Tested by

10
7
9
9

MKC
Kobe
NKK

{dry basis)

9.42
20.16
70.42

100.0

0.42

0.034

9.8
20.3
69.%

100.0

0.40

0.353
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Sample A B C D
Max. Fluidity DDPM 1.9 2,2 0 3
Dilatometer
Max. Contraction % 23 24 30
Max. Dilatation % <12 -17 -30
JIS nﬁg 94.0  93.0 86.4  87.9

Petrographic Analysis

Vitrinite 61.9 6(3.8
Total Reactive 66.0 66.3
Total Inert 34.0 33.7

Mean Reflectance 1.52 1.40
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4.0 OUT OF SEAM DILUTION

Some amount of out of seam dilution material such as roof or
floor rock will come into raw coal when the coal was mined.
Therefore, washability data to be used far plant design should

include such sort of dilution material.

Thickness of dilution is estimated 0.8 feet for No.6, 7 and

8 seams which have thicker partings and 0.4 feet for No.9,

10B and 10A seams. Specific gravity 2.4, which was determined
by actual analysis data, was applied for the dilution material.
Loss of the coal which might occur at mining face was assumed
2 feet for No.6, 7 and 8 seams and 1 feet for the other three

seams,

Size distribution and ash contents of the dilution are assumed

as follows:

4. Size distribution of dilution

Size Wt 2 Ash

2" x 28M 83.7 90.0
28M x 6UM 8.0 85.0
60M x O 8.3 82.0

Total 100.0 88.9



d.

Specific gravity of dilution

Seam

# 8

# 9
# 10B
# 10A

Average

Ratio of dilution for each seam

Seam
# 6
¥ 7
¥ 8
# 9
# 10A
# 10B

- 39 -

Sample No.
)

o ~ D W B W N

Wt %
9.0
7.5
3.5
3.8
4.6
7.4

5.G.
2.334
2.73
2171
2.632
2.410
2,322
1.946
2.391

2.368

Ratio of dilution on each size fraction

Seam
# 6
$ 7
# 8

Size

2" x 0
2" x 0.
2" x 28M

28M x 60M
60M x O

Average

Dilution %
9.0
7.5
4,20
Z2.39
1.56

3.50



Seam

#9

# 10B

# 10A

- 40 -

Size

2" x 28M
28M x 60M
60M x 0
Average

2" x 28M
28M x 60M
60M x 0
Average

2" x 28M
28M x 60M
60M x ¢
Average

Dilution %

4.50
2.93
1.63
3.80

5.97
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5.0 WASHABILITY DATA OF EACH SEAM

Float and sink test for each size fraction of each seam which
was sampled at adit was modified by adding a certain amount

of dilytion material.

The modification was done by adding certain percentage of out
seam dilution with an ash content, which was previously mentioned
in this report, and 1.8 specific gravity, then washability data

were recalculated.

In case of No.6 and No.7 seams, the modification has been done
on the washability data of whole size fraction 2" x 0 because

of lacking float and sink test of each size fraction.

In case of No.8, 9, 10B and 10A seams, all the washability data

of 2" x 28M, 28M x 60M and 60M x 0 size fractions were modified

by adding the dilution material. Washability data which include
dilution material are shown in following Tab1es 11 through

24 and Graphs 6 through 19.
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WASHABILITY DATA

TABLE 11

#8 SEAM RAW COAL (ADIT 7)

2" x 28M (WITH DILUTION)

100.00 | 23.57

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY

GRAVITY ut o | asH ¢ FLOATS SINKS WT % | AsH 2
WT % |ASHE | WT % ASH %
-1.30{ 9.20 | 1.20| 9.20 1.20 | 100.00 | 23.57 4.60 1.20
1.30 - 1.35 | 11.20 | 4.70| 20.40 3.12 | 90.80 | 25.8¢ | 14.80 4.70
1.35 - 1.40 | 18.70 | 8.40] 39.10 5.65 | 79.60 | 28.81 | 29.75 8.40
1.40 - 1.45 | 15.50 | 13.70 | 54.60 7.93 | 60.90 | 35.08 | 46.85 | 13.70
1.45 - 1.50 | 9.60 | 20.00 | 64.20 9.74 | 45.40 | 42.38 | 59.40 | 20.00
1.50 - 1.60 | 11.50 | 26.50 | 75.70 { 12.28 | 35.80 | 48.38 | 69.95 | 26.50
1.60 - 1.80} 6.00 ) 39.30| 81.70 | 14.27 | 24.30 | 58.73 } 78.70 | 39.30
+ 1.80 § 18.30 | 65.10 {100.00 | 23.57 | 18.30 | 65.10 ] 90.85 | 65.10
TOTAL
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Graph 6
ishability Curves

<

W

#3 Seam Raw Coal with Dilution

2" x 28M

SAMPLE

SIZE

70

L4

60

50
L6

40
L7

Ash Content (%)
Specific Gravity

30
18

20

18

10

=] =3 (=} o =3 L = =) = (=] =
S & 0 = @ D = (] 5] —
=
q th ; T L
+ = H
: T
¥ =
agen £ a8 HH
SR , . 1 b i + T b+ s
? 1
1 ,m »p .— :
H : - ; FEHHER I a T M tH
T S ERSaSHARES 1 9 0
SR T T : O
sadaaskn: asdus t : :
o i 1 & s 1 T I T
dvashsnasorass : 5 : ansiaddass T i i
M .Lw ~.r B e m 5 2 i
g 1 8 r nas 44
S rr T
i | : g
T
i HEEEH O i HEHHH HH o 3 s
+ HH H i B (TH HT >
{H I ise8Eatns e 5 o iasasahs
s H H ik T AT
i i - ) T L 1
HHTH t HHh :
nasdasasoRsoasanagnsdan BEsas| 1 4 28! T T . T " tH
e seasasa: Razasasasa HH | sy T s R
e H ; Pt T ]
i I b
1 s Jassumas
Spespansbyens ] ﬁ aa g T e 1 +3 u s M
HHHTH tH : N H
1 H 3
THit 8 s gEdiagahaaiies: 2 R iaiifadssss
HiTLe isaiseay = H 1 HiH
i 1 i H nady : '
8abedasen J iz : g HHE TS
R H e : t
+ ! susa T F
154 ey 1 8 I
pa T HA .w..L. T T T it :
+ .pum 11T H 1. T jos,
HHHH HiH jist HLeHT b
.,mn.“ i ,.p s m.f.. _ﬁ : _v
Tt 1 1 T E 7
: .E]w1 P 115 At et T
ity 255 P sit s
H i H T it i mamssas v
5 (Eddl S g fSniucsnpas E T
H 3 T T
f It i t (2a } 2 iaanstandtans
' 4 1 e 3 1 8 T
i 14 its o2 i taseses: :
B ! ! £t 4 FEHHE H
[H i LT it ; 22! £33
{2854 b4 19 Doy T H v —+
1 | H | B E TR EH
it ' 114 maid ,ﬂ4+_ T oS4 dadsan
e + £ t 3 T hH
i i ! i s s e s st :
jgagte. i e bassediadg) Eae ! ! e sans:
P 1 shi Tth HH 1t ' i sasafaas LA
i + e [zpgcudis jus I ¥ ania; T
us 1 1 I e BE oasD z
58 a5 g3 T s 11 1 H 2 a8 08
1 jads 4 By TR saanihals
t i 3358 Bels H 13ssaal T T
i ;
T T T EST =5 T tr . T
3 T4 188 pulpe BuE B T I
HH 1 38 T T H ; T3
5 ST e TFRT : ¥
fy ! e bt L 1t thy t 258
i gs S H +H1g t 1
Hhdhe b iki1 TepEe t HHHT
Tt + + : e 2 T : 3
1 et t I 1 t T H
1 H o ot = e =
SN JERE R B T L 4 IR adgh H.._... iz I
2 EdTH ST e H S Hoth
Fed H o=ty - 8 ppuge _: 1 re 1 1
T TR . i ] 29 T
sgume_, Rl L= I agud T4 .+ >
et i i H i :
i - _ FHHHH T HitH it rH

g B 3

Weight of Floats (#) — =



- 44 -

WASHABILITY DATA

TABLE 12 #8 SEAM RAW COAL (ADIT 7)

28M x 60M (WITH DILUTION)

SPECIFIC FRACTIONAL CUMULAT IVE ELEMENTARY
GRAVITY P FLOATS SINKS Wt 2 | AsH ¢
WT% [ASHY |WT% | ASH Y
-1.30} 16.90 | 1.70]| 16.90 | 1.70 | 100.00 | 13.99 | s.45 | 1.70
1.30 - 1.35 | 28.50 | 5.00| 45.40 | 3.77 | 83.10 | 16.50 | 31.15 | 5.00
1.35 - 1.40 | 23.80 | 9.30| 69.20 | 5.67 | 54.60 | 22.50 | 57.30 | 9.30
1.40 - 1.45 | 10.70 { 14.70 | 79.90 | 6.88 | 30.80 | 32.69 | 74.55 | 14.70
1.45 - 1.50 | 4.0 [ 19.40 | 84.00 | 7.49 | 20.10 |42.27 | 81.95 | 19.40
1.50 - 1.60 | 4.40 | 26.30| 88.40 | 8.43 | 16.00 [ 48.13 | 86.20 | 26.30
1.60 - 1.80 | 6.10 | 39.20 | 94.50 | 10.42 | 11.60 |56.41 | 91.45 | 39.20
+1.80 | 5.50 [ 75.50 [100.00 | 13.99 | 5.50 | 75.50 97.25 | 75.50
TOTAL 100.00 | 13.99
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WASHABILITY DATA

TABLE 13 #8 SEAM RAW COAL (ADIT 7)

60M x O (WITH DILUTION)

100.00

12.33

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY wi 2 | s 2 FLOATS SINKS Wi % | ASH %
WT % (ASHZ | WT % ASH %
- 1.30 9.40 | 1.70| 9.40 1.70 { 100.00 | 12.33 4.70 1.70
1.30 -~ 1.35 | 38.50 | 3.60| 47.90 3.23 | 90.60 | 13.43 | 28.65 3.60
1.35 -~ 1.40 } 17.00 | 7.00| 64.90 4.22 | 52.10 { 20.70 | 56.40 7.00
1.40 - 1.45 } 13.10 | 10.60 | 78.00 5.29 | 35,10 | 27.33 | 71.45 | 10.60
1.45 - 1.50 5.70 | 15.40 | 83.70 5.98 | 22.00 | 37.29 { 80.85 | 15.40
1.50 - 1.60 5.70 | 22.30 | 89.40 7.02 | 16.30 {44.95 | 86.55 | 22.30
1.60 - 1.80 | 4.20 | 36.30 | 93.60 [ 8.33 | 10.60 [ 57.13 | 91.50 | 36.30
+1.80 { 6.40 | 70.80 |100.00 | 12.33 6.40 { 70.80 | 96.80 | 70.80
TOTAL
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WASHABILITY DATA

TABLE 14 #9 SEAM RAW COAL (ADIT 4)

2" x 28M (WITH DILUTION)

100.00

19.66

SPECIFIC FRACTIONAL CUMULA?IVE- ELEMENTARY
GRAVITY WT % ASH 4 FLOATS ° SINKS WT 2 ASH %
WT % ASH % WT % ASH %
- 1.30 5.60 1.30 5.60 1.30 | 100.00 | 19.66 2.80 1.30
1.30 - 1.35 | 28.40 4.60 | 34.00 4,06 94,40 | 20.75 19.80 4,60
1.35 - 1.40 { 27.70 8.90 | 61.70 6.23 66.00 | 27.70 47,85 8.90
1.40 - 1.45 | 11.60 | 13.80 | 73.30 7.43 38.30 | 41.30 67.50 13.80
1.45 - 1.50 5.50 | 19.10 | 78.80 B.24 26.70 | 53.25 76.05 19,10
1.50 - 1.60 4,50 | 26.60 | 83.30 9.24 21.20 | 62.10 81.05 26.60
1.60 - 1.80 2.50 | 41.40 | 85,30 10.17 16.70  71.67 84.55 41.40
+1.80 | 14.20 { 77.00 }100.00 19.66 14.20  77.00 92.90 77.00
TOTAL
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Graph 9

Washability Curves
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WASHABILITY DATA

TABLE 15 #9 SEAM RAW COAL (ADIT 4)

28M x 60M (WITH DILUTION)

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY P FLOATS SINKS VT2 | AsH %
WT % [AsH% [wrg | ASH %
-1.30 | 24.20 | 1.30| 24.20 | 1.30 | 100.00 | 12.89 { 12.10 | 1.30
1.30 - 1.35 | 30.30 | 4.10| s4.50 | 2.86 | 75.80 | 16.58 { 39.35 | 4.10
.35 - 1.40 | 17.70 | 8.20| 72.20 | 4.7} 4550 | 24.90° | 63.35 | 8.20
1.40 - 1.45 | 10.90 | 13.80| 83.10 | 5.43 | 27.80 | 35.53 | 77.65 | 13.80
1.45 - 1.50 | 3.60 | 19.50{ 86.70 { 6.01 | 16.90 | 49.55 | 84.90 | 19.50
1.50 - 1.60 | 3.00 | 27.10( 89.70 { 6.72 | 13.30 | 57.68 | 88.20 | 27.10
1.60 - 1.80 | 2.30 | 41.50| 92.00 | 7.59 | 10.30 | 66.59 | 90.85 | 41.50
+1.80 | 8.00 | 73.80{100.00 | 12.89 | 8.00 | 73.80 | 96.00 | 73.80
TOTAL 100.00 | 12.89




- 51

Graph 10

Washability Curves
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WASHABILITY DATA

TABLE 16 #9 SEAM RAW COAL (ADIT 4)

60M x O (WITH DILUTION)

SPECIFIC FRACTIONAL CUMOLATIVE | ELEMENTARY
GRAVITY Wt | AsH % FLOATS SINKS WT % | ASH %
WT % |ASHZ | wWrg ASH %
-1.30 { 21.20{ 1.00} 21.20 1.00 | 100.00 | 14,57 | 10.60 1.00
1.30 - 1.35 | 27.00 | 3.20} 48.20 2,23 | 78.801 18.22 | 34.70 3.20
1.35 - 1.40 | 17.80 | 6.40| 66.00 3.35 | 51.80 | 26.04 | 57.10 6.40
1.40 - 1.45 ] 10.90 | 10.60} 76.90 4.38 | 34.00 | 36.33 | 71.45 | 10.60
1.45 - 1.50 | 4,70 | 15.50| 81.60 5.02 | 23,10 | 48.47 | 79.25 | 15.50
1.50 - 1.60 | 3.40 | 22.50| 85.00 5.72 | 18.40 | 56.89 | 83.30 | 22.50
1.60 - 1.80 } 2.50 | 35.10| 87.50 | 6.56 | 15.00 | 64.68 | 86.25 | 35.10
+1.80 | 12.50 | 70.60{100.00 | 14.57 | 12.57 } 70.60 | 93.75 | 70.60
TOTAL 100.00 | 14.57
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Graph 11

Washability Curves
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WASHABILITY DATA

TABLE 17 #10B SEAM RAW COAL (ADIT 5)

2" x 28M (WITH DILUTION)

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY WT % | ASH % FLOATS SINKS NT % JASH %
WT % |ASH% |[WT % | ASH %
-1.30 | 10,70} 1.20} 10.70 | 1.20 | 100.00 | 24.39 5.35 | 1.20
1.30 - 1.35 { 21.60 | 5.70) 32.30 { 4.21 | 89.30 | 27.16 | 21.50 | 5.70
1.35 - 1.40 | 18.00 | 10.80| 50.30 | 6.57 | 67.70 | 34.01 | 41.30 | 10.80
1.40 - 1.45 | 11.50 | 15.00| 61.80 | 8.14 | 49.70 | 42.42 | 56.05 | 15.00
1.45 - 1.50 | 7.50 | 19.80) 69.30 | 9.40 | 38.20 | 50.68 | 65.55 | 19.80
1.50 - 1.60 | 7.30 | 27.30{ 76.60 | 11.11 | 30.70 | 58.22 | 72.95 | 27.30
1.60 - 1.80 | 7.30 | 42.20} 83.90 | 13.81 | 23.40 | 67.86 | 80.25 | 42.20
+1.80 | 16.10 | 79.50 {100.00 | 24.39 | 16.10 | 79.50 | 91.95 | 79.50
TOTAL 100.00 | 24.39
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WASHABILITY DATA

TABLE 18 #10B SEAM RAW COAL (ADIT 5)

28M x 60M (WITH DILUTION)

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY T % | AsH % FLOATS SINKS WT % | AsH %
WT % |ASHY | WT 9% ASH %
-1.30 | 19.40] 1.80] 19.40 1.80 { 100.00 | 19.48 9.70 .80
1.30 - 1.35 | 20.20 1 5.10} 39.60 3.48 | 80.60 ) 23.73 | 29.50 5.10
1.35 -~ 1.40 | 16.50 [ 10.10} 56.10 5.43 | 60.40 | 29.97 | 47.85 | 10.10
1.40 - 1.45 | 12.80 | 14.60| 68.90 7.13 | 43.90 | 37.43 | 62.50 | 14.60
1.45 -~ 1.50 | 5.70 | 20.10) 74.60 8.12 | 31.10| 46.83 | 71.75 | 20.10
1.50 ~ 1.60 | 6.60 | 27.70| 81.20 9.72 | 25.40 | 52.83 | 77.90 | 27.70
1.60 - 1.80 | 6.10 [ 40.10| 87.30 | 11.84 | 18.80 | 61.65 | 84.25 | 40.10
+1.80 | 12.70 | 72.00[100.00 | 19.48 | 12.70 | 72.00 § 93.65 | 72.00
TOTAL 100.00 | 19.48
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WASHABILITY DATA

TABLE 1% #10B SEAM RAW COAL (ADIT 5)

60M x O (WITH DILUTION)

SPECIFIC FRACTIONAL CUMULAT IVE - | ELEMENTARY
GRAVITY Wt 2 | Ash % FLOATS ~ SINKS WT 2 [ASH 2
WT % |ASHY |Wlg ASH %
-1.30 ] 14.80 | 1.40| 14.80 1.40 | 100.00 | 18.83 7.40 1.40
1.30 - 1.35 | 22.02 | 4.40| 37.00 3.20 | 85.20 | 21.86 | 25.90 4.40
1.35 - 1.40 | 14.60 | 8.40{ 51.60 4.67 | 63.00 | 28.01 | 44.30 8.40
1.40 - 1.45 | 12.60 | 12.50| 64.20 6.21 | 48.40 | 33.92 | 57.90 | 12.50
1.45 - 1.50 | 6.20 | 17.30} 70.40 7.18 | 35.80 | 41.46 | 67.30 | 17.30
1.50 - 1.60 | 6.90 | 24.90| 77.30 8.77 | 29.60 | 46.52 | 73.85 | 24.90
1.60 - 1.80 | 17.10 | 37.00 | 88.40 | 12.31 | 22.70 | 53.10 | 82.85 | 37.00
+1.80 | 11.60 | 68.50 {100.00 | 18

.83 11.60 | 68.50 94.20 68.50

TOTAL 100.00 | 18.83
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WASHABILITY DATA

TABLE 20 #10A SEAM RAW COAL (ADIT 12)

2" x 28M (WITH DILUTION)

100.00

26.14

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY

GRAVITY WT % ASH % FLOATS SINKS WT % ASH %

WT % ASH % WT % ASH %
- 1.30 2.90 1.10 2.90 1.10 { 100.00 | 26.14 1.45 1;10
1.30 - 1.35 4.90 5.60 7.80 3.93 97.10 | 26.89 5.35 5.60
1.35 - 1.40 | 16.00 | 10.90 | 23.80 8.61 92.20 | 28.02 15.80 106.90
1.40 - 1.45 | 22.60 | 14.60 | 46.40 11.53 76.20 | 31.62 35.10 14.60
1.45 - 1.50 { 16.10 | 20.20| 62.50 13.76 53.60 | 38.80 5445 20.20
1.50 - 1.60 | 17.20 | 27.80 | 79.70 16.79 37.50 | 46.78 71.10 27.80
1.60 - 1.80 | 10.00 | 38.20 | 89.70 19.18 20.30 | 62.86 84.70 38.20
+1.80 | 10.30 | 86.80 |100.00 26.14 10.30 | 86.80 94 .85 86.80
TOTAL
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Graph 15

Washability Curves

1976

SAMPLE? #10A Seam Raw Coal with Dilution DATE
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WASHABILITY DATA

TABLE 21

#10A SEAM RAW COAL (ADIT 12)

28M x 60M (WITH DILUTION)

SPECIFIC FRACTJONAL CUMULATIVE ELEMENTARY
GRAVITY ‘T2 | ASH FLOATS SINKS W 2 | ASH %
MT % |ASH% | WT % | ASH %
-1.30 | 22.00 | 1.60| 22.00 | 1.60 | 100.00 | 17.12 | 11.00| 1.60
1.30 - 1.35 | 10.50 | 4.90| 32.50 | 2.67 | 78.00 | 21.50 | 27.25 | 4.90
1.35 - 1.40 1 18.50 | 9.10| 51.00 | 5.00 | 67.50 | 24.08 | 41.75 | .10
1.40 - 1.45 1 19.20 | 13.60| 70.20 | 7.35 | 49.00 | 29.74 | 60.60 | 13.60
1.45 - 1.50 | 11.00 f19.10} 81.20 | 8.94 | 29.80 | 40.13 | 75.70 | 19.10
1.50 - 1.60 | 5.80 | 26.30| 87.00 | 10.10 | 718.80 | 52.44 | 84.10 | 26.30
1.60 - 1.80 | 5.10 | 38.70 | 92.10 | 11.68 | 13.00 | 64.10 | 89.55 | 33.70
+1.80 | 7.90 | 80.50 |100.00 | 17.12 | 7.90 | 80.50 | 96.05 | 80.50
TOTAL 100.00 |17.12
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Graph 16
Washability Curves
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WASHABILITY DATA

TABLE 22 #70A SEAM RAW COAL (ADIT 12)

60M x O (WITH DILUITON)

100.00 | 14.51

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY WT % ASH % FLOATS SINKS WT 2 ASH %
WT % ASH % WT % ASH %
- 1.30 | 20.90 1.60 | 20.90 1.60 | 100.00 §{ 14.51 10.45 1.60
1.30 - 1.35 1 20.60 4.60 ] 41.50 3.09 79.10 | 17.91 31.20 4,60
1.35 - 1.40 | 18.00 8.40 | 59.50 4.70 58.50 | 22.60 50.50 8.40
1.40 - 1.45 ] 15.80 j13.10| 75.30 6.46 40.50 | 28.92 67.40 13.10
1.45 - 1.50 7.50 [ 18.80 | 82.80 7.58 24.70 | 39.03 79.05 18.80
1.50 - 1.60 6.90 | 26.20 | 89.70 9.01 17.20 | 47.86 86.25 26.20
1.60 - 1.80 3.60 | 38.10 | 93.30 | 10.13 10.30 | 62.36 91.50 | 38.10
+ 1.80 6.70 { 75.40 1100.00 14.51 6.70 | 75.40 96.65 75.40
TOTAL
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Graph 17

Washability Curves
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60M x 0
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WASAHABILITY DATA

TABLE 23 #6 SEAM RAW COAL (ADIT 15)

2" x 0 (WITH DILUTION)

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY WT % | ASH ¢ FLOATS SINKS WT % | ASH %
WT % ASH % WT % ASH %
- 1.30 1 21.1 2.0 21.1 2.0 100.0 24.0 10.55 2.0
1.30 - 1.401{ 38.0 5.2 59,1 4.1 78.9 29.9 40.10 5.2
1.40 - 1.50 | 12.5 13.8 71.6 5.8 40.9 52.9 65.35 13.8
1.50 - 1.60 4.5 26.4 76.1 7.0 28.4 70.1 73.85 26.4
+ 1.60 | 23.9 78.3 |100.0 24.0 23.9 78.3 88.05 78.3
TOTAL 100.00 | 23.9
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Graph 18

Washability Curves

1947
CHOFU RESEARCH LABORATORY,

Mar.
MITSUI MINING CO.

#6 Seam Raw Coal with Dilution DATE
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WASAHABILITY DATA

TABLE 24 #7 SEAM RAW COAL (ADIT 16)

2" x 0 (WITH DILUTION)

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY ot 2 | Ash « FLOATS _ - SINKS Wt % | AsH %
W% | ASH% | WI % | ASH %

o -1v30)] 9.4 | 20| 9.4 2.0 | 100.0 | 3.1 | 4.7 2.0
1.30 - 1.40{ 29.8 | 7.0 | 39.2 5.8 | 90.6 | 36.4 | 24.3 7.0
1.40 - 1.50 { 12.1 | 15.6 { 51.3 8.1 | 60.8 | 50.8 | 45.3 | 15.6
1.50 - 1.60} 7.9 {265 | §9.2 | 10.6 | 48.7 | 59.5 | 55.3 | 26.5

+ 1,60 | 40.8 | 65.9 ]100.0 | 33.1 | 40.8 | 65.9 | 79.6 | 65.9

TOTAL

100.00 | 33.1
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Graph 19

Washability Curves

1997
CHOFU RESEARCH LABORATORY,
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MITSUI MINING CO.,
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6.0 WASHABILITY OF PLANT FEED

Representative washability of the plant feed applicable for
plant design was calculated by using following seam ratio of

main four seams as composite washability data.

Seam Raio
Seam Ratio %
# 8 35.0
# 9 26.8
# 108 23.2
# T0A 15.0

Washabilities of plant feed for size 2" x 28M, 28M x 60M and
60M x 0 can be found in the following Tablies 25 through 27
Graphs 20 through 22.
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WASHABILITY DATA

TABLE 25 PLANT FEED (WITH DILUTION)

2" x 28M (COMPOSITE OF SEAMS 8, 9, 10B, 10A)

[00.00 |23.11

SPECTFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY T4 | AsH FLOATS SINKS T % LASH %
WT % |ASH% [Wr% | ASH %
-1.30§ 7.64 | 1.21| 7.66 | 1.21 {100.00 {23.11 | 3.8 | 1.21
1.30 - 1.35 f17.28 | 4.98| 24.92 | 3.82 | 92.36 | 24.93 | 16.28 | 4.98
1.35 - 1.40 { 20.55 | 9.36 { 45.47 | 6.33 | 75.08 | 29.52 | 35.20 | 9.36
1.40 - 1.45 | 14.60 | 14.17 { 60.07 | 8.23 | 54.53 {37.11 | 52.77 | 14.17
1.45 - 1.50 | 8.99 119.87 { 69.06 | 9.75 | 39.93 |45.50 | 64.57 | 19.87
1.50 - 1.60 | 9.51 |27.01 | 78.57 | 11.84 | 30.94 |52.95 | 73.82 | 27.01
1.60 - 1.80 | 5.96 [40.08 | 84.53 | 13.83 | 21.43 |64.46 | 81.55 | 40.08
+1.80 | 15.47 | 73.85 {100.00 | 23.11 | 15.47 |73.85 | 92.27 | 73.85
TOTAL
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Graph 20

Washability Curves

July 20, 1976
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WASHABILITY DATA

TABLE 26 PLANT FEED {(WITH DILUTION)

28M x 60M (COMPOSITE OF SEAMS 8, 9, 108, 10A)

100.00

51.45

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY WT % ASH 4 FLOATS SINKS WT % ASH %
WT % ASH % WT % ASH %
- 1.30 1 20.21 1.58 ] 20.21 1.58 | 106.00 | 15.45 10.11 1.58
1.30 -~ 1.35 | 24.37 4.71  44.58 3.29 79.79 | 18.97 32.40 4.17
1.35 - 1.40 | 19.68 9.16] 64.26 5.09 55.42 | 25.24 54,32 9.16
1.40 - 1.45 | 12.52 | 14.21{ 76.78 6.58 35.74 | 34.09 70.52 14.21
1.45 - 1.50 5.37 | 19.50] 82.15 7.42 23.22 | 44.81 79.47 19.50
1.56 - 1.60 4.74 | 26.89 | 86.89 8.48 17.85 | 52.42 84.52 26.89
i.60 - 1.80 4.95 | 39.67 { 91.84 | 10.16 13.11 | 61.65 89.37 39.67
+ 1.80 8.16 | 74,98 [ 100.00 15.45 8.16 | 74.98 95.92 74.98
TOTAL
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WASHABILITY DATA

TABLE 27 PLANT FEED

60M x 0 (COMPOSITE OF SEAMS 8, 9, 10B, 10A)

SPECIFIC FRACTIONAL CUMULATIVE ELEMENTARY
GRAVITY uT 2 | AsH % FLOATS SINKS WTT |ASH %
WT'% {ASHY | W% ASH %
-1.30 ] 15.54 | 1.36] 15.54 1.36 | 100.00 | 14.77 7.77 1.36
1.30 - 1.35 | 28.96 | 3.75| 44.50 2.92 | 84.46 | 17.24 | 30.02 3.75
1.35 - 1.40 | 16.81 | 7.34] 61.31 4.13 | 55.50 | 24.28 | s52.91 7.34
1.40 - 1.45 } 12.80 | 11.50 | 74.11 5.40 | 38.69 | 31.64 | 67.71 | 11.50
1.45 - 1.50 { 5.83 | 16.55] 79.94 | 6.21 | 25.89 | 41.60 | 77.03 | 16.55
1.50 - 1.60 | 5.55 | 23.81 ] 85.49 7.36 | 20.06 {48.88 | 82.72 | 23.81
1.60 - 1.80 | 5.26 | 36.67 | 90.75 | 9.06 | 14.51 | 58.47 | 88.12 | 36.67
+1.80 | 9.25 | 70.87 |100.00 | 14.77 9.25 | 70.87 | 95.38 | 70.87
TOTAL 100.00 | 14.77




July 20, 1976
CHOFU RESEARCH LABORATORY,

MITSUI MINING CO.,

DATE

LTD.

=~ (%) syuig jo 1ydram

80

70

60

50

18

14

16

LR -
Graph 22

Washability Curves

40
Ash Content (%)

30

L7
Specific Gravity

18

Raw Coal Washability

6CM x 0

SAMPLE

SIZE

o = o o = =} < < = S <
=] ] o0 [ ©0 n ~¥ m ™~ Lo —
= i T i : :
T T 1 T 1 H
: ! HrHe i
I ian
W -
: i i
+ H
:
T " o
asmasgmman: Sagana msuass
* : HHH
T +
1 T
t o tH HHH
ian I
1 T
1 o T
111#1 : 1 _h _P
: 5
t ; :
; :
{ : ' T 7
] i :
I
f
;
T
i
I ¥ HH
It
: HH
T - H
i HH }
: H
i ]
t : }
: T
H : ! ;
1 - it T 1
T 1D BT 1 T
: Fus 52w H d HHH
i H S HH TR H HHH T HH
8ahdars TH 1 I 188 tasa4uusas sesesBan taas nasns H
jas ; H H 3 egce: T K
HH H H 1 {ad f B8 14 08884 8 b3 : 5
THHIT seddazs i : ; e H T
H R ; T pam ]
. T _‘H 1 § “ 1
I ™ - T 90 T
H H ] i H Pt
H H HH ansaisisien: T HHEH Eaana:
it T ; eI ES ORI
HiH } H sd8283292E330 32358055
bt ey 1 e 1 3 £
i : : SRt ks T
- 1 ¥ 8 1 T 4+
Inﬁ, 1 884 H RESnas: H HH izus T t H 1 HHT
: I seanataatadnatatians = FHET &
i H H T HHHH T } t H
TR “ HIEHE : = D
1 Sashifzsssie tr I E T 18 s meas
g 38 .”H Ly o Tir 1 t T 98 B4 m
- ' + 4+ i . -
i t m. HE R T15esdses! .T sTs4eas reamasns ; : S au;
Br 3 i F— 15 - T T : &
1 ] 3 T —+ 1 L e s jSS7 AGaasansgses nasanseanysngegaunan
1 i EHH I i A EE cpasd IR CE f itE _ T sssasiiaitiaas it
i L H e i T s i T 1T s
2 153 gazspuapannya + HEr T 3 1 -
i EETIEREE 33 P aasEhante
1! alangd t T T HHHH - TH HH t R t o f
8 t Ll +i HtH gt a8 i F T L !
H {1 348 4 I = - b i1 T 2 1 T I I T
wt 1 H R R e : T e T T 1 HH
! ga] 7 i o Tt 1
wwv i1 pe- T s as a8 g8 T T t =T IRRS B T
HeHH ¥ i j RS e A B ag HE s
. - Hif: s » “ 11 b § ¥ T { i T
T T H H +rt s 3pasETans Lt + T T -
i i 1 15feeth=gt : HEHH H R cHHTH Eaaaes =
11 T i L 1
HE S 1 -3 Py 55 casat + St
H ﬁ ot il =d88 H 1 I jaaea: i o pma 12~ 2a §24 5 T T
1 8 &t r3g {Es e 1] Hi t b 0 51 r— mian: t L $ HHH
T Rasss: gt aasaary f Ao rpe s = :
[ ity $ 2w 3 T 1
o e H f aSseEains o 1
l,hl | B T - H 3 1T T 1 wg—_ ., aksdten E
i : ] e : i 2 A ¢ I HH T
H g H H 1 ; T
u (S8 I E
.I_W H T { Hi t 1323 T :; ; 3 ; H
482 1] HEET + EH Saaged
it H _ TR saee! e
t r i g {1 H H [ T+ +
e T T Hi% o e R e e TG
T H dgsns j§asass | - I T jSassatass
< o (=] (= (= (=] (=] = (=
—

Weight of Floats (%) — =

20
L9

10



MM e TR L R Y e

- 77 -

7.0 BASIC DESIGN

7.1 Hashability

It is very difficult to get 9.5 ash percent of clean coal from
this coal without using heavy medium separation equipment,
because in general, washabilities of this plant feed are not

50 good.

For example, the typical washability data of the plant feed
shows pretty high near gravity material, such as 26, at the
separating specific gravity which can allow to get 9.5 percent
clean coal. This high near gravity material exceeds so called
“formidable level”, therefore, it is almost impossible to wash

this coal using conventional washing system.

There are quite big differences between each seam on the
washabilities, for example, 1in case, to get 9.5 ash percent
clean coal near gravity material of seam No.6 7, 8, 9, 10B and

10A are 5, 18, 40, 5, 25 and 60 respectively.

On the other hand, since separation gravity of each seam to
get 9.5 ash level of clean coal will be ranging from 1.4 to

1.9 very careful coal blending should be considered.

7.2 Blending System
It is necessary to maintain uniformity of a mining ratio of each

seam as much as possibie. In order to keep uniformity of plant
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feed coal, the follwoing blending system of raw coal is adopted.

The raw coal mined in the open pit is separately stored seam
by seam at the stock piles of the mine site. The stored raw
coal is loaded into a trailer by front end loader from the stock
piles at a certain ratio for each seam, and transported into

the truck dump bin at the plant site by trailer.

The raw coal from the truck dump bin is scattered uniformly
by tripper conveyor and stored into the stock pile building

at the plant site.

The live storage capacity of metallurgical raw coal is 12,000
tons, which will be equivalent to approximately 2 days production.
The raw coal from the stockpile building will be reclaimed by
using muitiple feeders simultaneously so that uniform plant

feed can be maintained.
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7.3 Estimated Quality of Clean Coal

Based on the analysis results of samples taken out of each adit,
and the proposed mining schedule and washing process, the quality

of clean coal is expected as follows.

Metallurgical Coal

Ash % 9.5 ({with 0.5% tblerance)
I.M.% 1.2

T.M.% 8.0

V.M.% 19,5 - 22.5

T.S.% 0.5

F.s5. 1. 4 -6 1/2

Size 2" x 0

Thermal Coal {washed coal)

Ash % 0 - 12

T.M.% 6 - 8

V.M.% 19.5 - 22.5

T.5.% 0.5

Size 2" x 0

calorific 7,500 - 7,700 K cal/kg
(13,500 - 13,800 B.T.U.)

Thermal Coal {unwashed coal)

Ash % 23.0

T.M.% 6.0

V.M.% 17 - 20

T.5.% 0.5

Size 2" x 0
Calorific 6,400 Kcal/kg

Value (11,500 B.T.U.)
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7.4 Theoretical Yield

Size Clean Coal Ash Teoretical Yield
(%) (%)

2" x 28M 8.5 61.67
9.0 64.62

9.5 67.58

10.0 _ 70.20

28M x 60M 8.5 86.95
9.0 88.42

9.5 89.90

10.0 91.37

60M x O 8.5 89.01
8.0 90.56

9.5 91.80

10.0° 92.82

2" x 0 8.5 69.93
9.0 72.42

9.5 74.89

10.0 77.07
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7.5 Clean Coal Ash and Yield

The relation between ash and yield of clean coal for typical

plant feed is as follows:

Clean Coal Theoretical
Ash Yield
(%) (%)

8.5 69.93
9.0 72.42
9.5 74.89
10.0 77.07

Proposed
Yield

(%)
61.46
66.14
70.26
73.43

Recovery

Efficiency

(%)
87.89
91.33
93.82
95.28

According to these data, variation of the proposed yield of

clean coal will be 8 percent versus 1 percent ash change in

case of aiming clean coal ash less than 10 percent. WKhen

tlean coal ash is less than 10 percent, it is considerable that

not only the proposed yield but also recovery efficiency will

decrease substantially. As far as marketability of metallurgical

coal is concerned, it is difficult to find a stable market for

such high ash coal. Consequently it is proposed ot produce

coal of 9.5 percent ash content at 70 percent yield.

The relation between clean coal ash and yield is shown in Graph

23.
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7.6 Trend of Coal Quality and Yield

Yearly projections of coal quality and yield are shown in

following Table,

Year Raw Coal Yield {Tean Coal
Ash % % Ash % V.M, % T.5. % F.S.I. %
1 22.4 71.8 9.5 20.4 0.42 4 172
2 21.6 71.7 N 20.2 0.42 5
3 21.6 70.7 . 20.2 0.42 5
4 21.8 70.5 " 20.3 0.43 5
5 23.0 69.9 " 20.6 0.45 : 5
6 25.0 66.6 " 20.8 0.46 i 5
7 23.2 68.2 " 20.5 0.48 | 5
8 21.90 70.7 “ C 2000 0.4 : &
9 20.4 : 70,7 " - 2041 0.40 4 1/2
10 20.4 P72 " L 20,0 0.40 4 1/2
1] 20.2 | 72.4 0 " 1 19.9 0.40 4172
12 ¢ 20.2 72,1 " - 18.9 0.40 4 172
13, 205 ¢ 710 ;0 f* 20,0 { 0.4 5
14 20,5 . 70.7 ¢ " 19.9 3 0.42 5
15 20.7 ;o 70.0 ¢ " 20,0 1 (.42 5 1/2
16 20.8 i 69.9 " ;20,0 1 0.43 51/2
17 20.9 76,0 ¢ " 1 20,0 | 0.43 51/2
18 20.7 69.5 1 * © 19.9 ! 0.43 5 1/2
19 20.8 70,2 ¢ ¢ 19,9 | 0.43 6 :
20 21.9 62.7 - " 201 ! 0.48 6 1/2
Average 21.3 70.7 9.5 20.1 0.43 5 i
: , {
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ection of Preparation System

vy Media Cyclone process is adopted without using Dense
ja Vessel system, in order to simplify the plant as much

possible taking into consideration the following items.

Production scale is comparatively small.

Washability is not so good and near gravity material is
relatively high.

Considering the attrition test results and Hardgrove

Indix, this coal will be comparatively soft and easily

pulverized.

following plant process is applied.

Size Type.of.wéshfng Equipment
2" x 28M Heavy Media Cyclone
28M x 100M Deister Table
OOM x O Froth Flotation

using froth flotation process, under 28 mesh of fine coal
be washed properly. However, Deister Table was adopted

concentrate 28 x 100 mesh fine coal for the following reasons,

This coal has a property of easy degradation, and it contains
more than 30 percent minus 28 mesh fine coal according to

the test result. Consequently, if all the fine coal is
processed through froth flotation, the cost of plant equipment

and operation will become expensive.
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b. 1In general, the particle size to be properly processed by
froth flotation is up to 28 mesh fine coal. However, froth
flotation is not so effective for coarse fine coal, therefofe,
it is recommendable to process fine coal for less than

60 mesh or 100 mesh.

c. The separation through froth flotation is difficult for

obtaining thermal coal in case of oxidized coal.

d. water only cyclone could be used to separate coarse fine
coal of 28 mesh to 100 mesh, however it is not recommendable
to use this device for that size range fraction due to its

poor washability.

Birtley Engineering, Calgary, Canada, reported their test
results showing that clean coal ash content of 11 to I3 percent
by using wafer only cyclone pfocess. Consequently, it is
difficult to keep clean coal ash content at 9.5 percent by

water only cyclone process.

Whereas according to the test results obtained by the Deister
Table process, clean coal ash content of 8.3 to 9.8 percent

can be obtained if size range is 16 mesh to 100 mesh.
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Recovery Efficiency % 98.5

Near Gravity 26.6

Graph 24 shows the performance of Heavy Media Cyclone.
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GRAPH 24

H.M. CYCLONE PERFORMANCE (2" x 28M)
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7.8.2 Deister Table {28 mesh x 100 mesh)

The probable error (EP) of Deister Table will vary in
relation to the specific gravity of separation (DP) and the
particle size. The probable errars were settled based on many .data

in the United States as indicated below.

Estimated EP (I = 0.22)
I: Imperfection

S.G. of Separation Proposed EP Guaranteed EP

1.4 0.088 0.106
1.5 0.110 0.132
1.6 0.132 0.158
1.7 . 0.154 0.185
1.8 0.176 0.211

Using this data, the expected Deister Table performance with

clean coal ash 9.5 percent is as follows.

Expected Deister Table Performance

S.G. of Separation (DP) . 1.80
Probable Error {EP) 0.176
Raw Coal Ash r 3 15.5
Clean Coal Ash % 9.5
Refuse Ash 4 55.3
Proposed Yield % 86.9
Theoretical Yield % 89.8
Recovery Efficiency % 96.8
Near Gravity 4.0
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GRAPH 25

DEISTER TABLE PERFORMANCE (28M x 100M})
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7.8.3 Froth Flotation (100 mesh x 0)

The performance of flotation is based on the flotation tests

performed by Mitsui Mining Co. on the 60 mesh x 0 samples of

each seam.

Using this result, the expected froth f10tation performance of

the 100 mesh x O plant feed is as follows.

Expected Froth Flotation Performance

Raw Coal Ash 3 14.8
Clean Coal Ash % 9.5
Refuse Ash % 30.0
Theoretical Yield % 91.7
Proposed Yield % 74.1
Recovery Efficiency % 80.8

Graph 26 shows the performance of froth flotation.
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8.0 DESIGN CRITERIA
8.1 Production
Annual Raw Coal Production 2,000,000 STPY

Annual Clean Coal Production
Metallurgical Coal 1,000,000 MTPY
Thermal Coal 400,000 MTPY

8.2 Operating Schedule

Operating days per year 245 days, based on following schedule.
3 shifts per day
5 working days per week
11 days of statutory holidays
5 days of allowance for strike
Plant Availability 75%
Plant yield 70%

8.3 Plant Capacity

2,000,000
Hourly Raw Coal Feed Rate = 585 x 24 x 0.75

454 STPH

Assuming 10 percent peak load of raw ccal production:
454 STPH x 1.1 = 500 STPH
Maximum raw coal capacity:
500 STPH x 24 x 0.75 x 245
= 2,205,000 STPY
Maximum clean coal capacity:

2,205,000 x 0.7 x 0.907 = 1,400,000 MTPY



8.4 Size Distribution
Average
Wt %
2" x 28M 70
28M x 100M 15
100M x O 15
Total 100

- 94 -

Max. Fines
Wt %

60
18
22
100

Max. Coarse
Wt %

80
12
8
100

The guantity of fine coal less than 28 mesh is adopted 30

percent of average figure in the flowsheet and plant equipment

will be designed to handle maximum 40 percent.
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CHANNEL SAMPLE

(SEAMS #8, #9, #10B, #10A)



1. Test Procedure of Line Creek Samples

Channel Samples

5 bags # 8
' 4 bags # 9
* 3 bags #10B
© 3 bags #10A

Small samples | I FLoat & sink test
| for each bag * for each bag

: . . at S.G, 1.3, 1.4,
i Proximate analysis 1.5, 1.6

- T.S., FSI

‘ iy 2 g We. %, Ash %, FSI

. Apparent specific > i
Gravity for each fract1ona

Gravity Separation
for each bag

at a S.G. suitable
to get about 9.5%
ash clean coal

Test on each clean
coal Proximate
analysis, T.5.,
FSI, P, Gieseler
plasticity




1-1. Proximate Analysis on Each Channel Sample (Raw Coal}
#8 Seam {Adit 7)
. Composite
No. I.M.% Ash g V.M.% F.C.% T.S.% F.5.1I. Thickness Ratio
S 1.4 15.4 20.0 63.2 0.30 3172 14.75' 39.08
S2 1.4 26.7 17.8 54,1 0.26 2 6.12' 17.40
S3 1.6 13.2 19.3 ©65.9 0.42 2 1/2 7.20" 18.80
54 1.4 17.0 19.6 62.0 0.35 31/2 2.70" 7.25
S5 1.5 16.5 20.0 62.0 0.33 2 6.50' 17.47
Full seam 1.5 17.3 19.5 §1.7 0.32 3 37.27" 100.00
#9 Seam {Adit 4)
. Composite
No. I.M.% Ash g V.M.% F.C.% T.S.% F.S.I. Thickness Ratio
St 1.4 17.0 19.7 61.9 0.28 5 4.10° 23.16
§2 1.4 39.0 15.7 43.9 (0.22 21}2 0.86" 5.41
S3 1.4 12.6 18.5 67.5 0.30 2 12 8.71" 48.49
54 1.7 23.2 17.7 57.4 0.39 2 3.95' 22.94
Full seam 1.5 17.5 18.4 62.6 0.31 K 17.62" 100.00
#108 Seam (Adit 5)
. Composite
No. I.M.% Ash g V.M.% F.C.% T.S.% F.5.I. Thickness Ratio
51 1.9 11.8 18.2 68.1 0.49 2 1/2
52 1.4 14,8 18.8 65.0 0.38 4 1/2 2.65' 20.38
S3 1.3 16.4 19.3 63.0 0.43 8 10.43" 79.62
Full seam 1.3 16.1 19.2 63.4 0.42 7 1/2 13.08°* 100.00
#10A Seam {Adit 12)
. Composite
No. I.M.% Ash y V.M.% F.C.% T.S.% F.S.I. Thickness Ratio
S1 1.1 25.1 17.6 56.2 0.40 2 1/2 4.69' 50.31
52 1.7 16.2 19.1 63.6 0.45 6 5.08! 49,69
Full seam 1.1 20.7 18.3 59.9 0.42 4 9.74! 100.00
#10A Seam (Adit 6)
. Composite
No. I.M.% Ash y V.M.% F.C.% T.S.% F.S.1I. Thickness Ratio
S1 1.7 19.5 18.5 60.3 0.43 2 9.43



1-2.

Washability Results and FSI on Each Seam

1-2-1, Washability of #8 Seam {(Adit 7, Channel Samples)

(1) No. S1
S.G.

-1.30
1.40
1.50
1.60

+1.60

{2} No. 82
S.G.

-1.30
1.40
1.50
1.60

+1.60

(3) No. S3
S.G.

-1.30
1.40
1.50
1.60

+1.60

{4) No. 34
S.G.

-1.30
1.40
1.50
1.60

+1.60

{5) No. S5
S.G.

-1.30
1.40
1.50
1.60

+1.60

wt%

12.8
42.8
26.3

2
.2

ow

{6} Composite {S1 - $5)

S.G.

-1.30
1.40
1.50
1.60

+1.60

Wt%

4
2

—
W 00 =) (o 0
— e ] () —

Ash%

1.0
7.2
16.8
26.6
56.2

Ash%

1.0
6.5
15.7
26.4
£65.6

Ash¥%

1.2
6.3
15.4
26.0
58.0

Ash%

1.2
6.1
16.6
26.5
60.0

Ash%

1.9
6.5
13.9
24.2
47.1

Ash%

1.1
6.7
15.8
25.9
58.4

— LD Q== WL N QO — W W — = PO WD

D= o W

1/2

1/2
1/2
1/2
1/2

1/2
1/2
1/2
1/2

1/2

1/2
1/2

1/2

1/2
1/2

Cum. Float
Wt% Ash?
12.8 1.0
55.6 5.8
81.9 9.3
91.1 11.1
100.0 15.1
Cum. Float
Wt% Ash%
5.2 1.0
42.8 5.8
63.8 9.1
71.0 10.8
100.0 26.7
Wt% Ash?
6.2 1.2
53.3 5.7
30.0 9,7
94.5 10.4
100.0 13.1
Cum. Float
Wty Ash%
8.1 1.2
53.6 5.4
80.2 3.1
86.7 10.4
100.0 17.0
Cum. Float
Wty Ash%
2.6 1.9
45.8 6.2
74.2 g.2
85.0 11
100.0 16.5
Cum. Float
Wt% Ash%
8.1 7.1
51.1 5.8
78.8 9.3
86.9 10.9
17.1

106.0



1-2-2.

{1} Neo. SI
S.G.

-1.30
1.40

{2) No. S2

(3} No. S3

{4) No. S4

el il i
a

+t.

Washability of #9 Seam {Adit 4, Channel Samples)

Wt%

18.0
38.6

24.7
11.1

Wt%

Ny —
COMN B D
L L S

o

Wt%

N Y
h N RPN
L] . a a a
D O W ~d

Wt%

—
O en o h Lh
0L W o

]

{(5) Composite {S1 -

S.G.

-1.30
1.40
1.50
1.60

+1.60

Wt

— N
oo — 0o
N OY w00

i

54)

Ash%

S o -
N o —
WO N QO -

Ash%

TN ) —d
PO OO
N O o Oh

Ash%

o Iy —
O h—
- L] - * *
[ IV s o BN e o]

Ash?%

Y

WU o —
L] L L] - -
Th O WMo

Ash

=

— oY h —
* * 1 - .
h =) 3 L

F.S.I.

Q..J._.Jm@
—
.
)

F.S.1.

1/2
1/2

jow] w"‘dm

-

1/2
172
1/2

1/2

1/2

O = N ) ) “n

5.1,

S.1.

Cum,

Wt%

18.0
56.6
64.2
88.9
100.C

Cum.

Wt%

10.5
34.9
3%.2
41.5
100.0

Cum.

Wt

5.7
68.6
90.6
93.5

100.0

Cum.,

Wt%

O N
D= Mmoo
QN > — 00



(1)

(2)

(3)

(4)

1-2-3.

No. St
S. G. Wt%
-1.30 1.9
1.40 74.3
1.50 7.0
1.60 0.7
+1.60 16.1
No. 82
S.G. WtZ
-1.30 13.1
1.40 42.2
1.50 29.8
1.60 5.3
+1.60 8.6
No. S3
S.G. Wt%
-1.30 10.9
1.40 47.2
1.50 22.0
1.60 6.1
+1.60 13.8
Composite {S2 - $3)
S.G. Wt%
-1.30 11.4
1.40 46.2
1.50 23.6
1.60 6.1
+1.60 12.7

Ash%

LA Rl
0O Oy~ —
— OO M

F.s.1.

Washability of #10B Seam {Adit 5, Channel Samples)

Cum. Float

Wt% Ash%
1.9 1.2
76.2 3.8
83.2 4.6
83.9 4.8
100.0 11.8
Cum. Float

Wt% Ash%
13.1 1.1
55.3 5.5
85.1 9.2
91.4 10.5
100.0 15.1
Cum. Float

Wt.% Ash%
10.9 1.2
58.1 5.9
80.1 8.9
86.2 10.3
100.0 16.5

Cum. Float

Wt% Ash%
11.4 1.2
57.6 5.8
81.2 9.0
87.3 10.4
100.0 16.2



1-2-4. Washability of #10A Seam {Adit 12, Channel Samples)

(1} No. $1
Cum. Float
5.G. Wt Ash?% F.5.1. Wt Ash%
-1.30 3.0 1.4 9 1/2 3.0 1.4
1.40 16.8 8.2 8 1/2 19.8 7.2
1.50 36.0 18.0 2 55.8 14.2
1.60 24.5 25.7 1 80.3 17.7
+1.60 19.7 55.3 1 100.0 25.1
{2) No. S2
Cum. Float
S.G. Wt% Ash? F.S.I. Wt% Ash%
-1.30 10.0 1.5 10 10.0 1.5
1.40 36.1 9.2 7 46.1 7.5
1.50 34.1 16.4 2 1/2 80.2 11.3
1.60 11.9 27.1 1 1/2 92.1 13.3
+1.60 7.9 51.8 1 100.0 16.4
(3) Composite (S1 - 52)
Cum. Float
S5.G. Wt% Ash% F.S.I. Wty Ash%
-1.30 6.5 1.5 6.5 1.5
1.40 26.4 8.9 37.9 7.4
1.50 35.1 17.2 68.0 12.5
1.60 18.2 26.2 86.2 15.4
+1.60 13.8 54.3 100.0 20.8

Washability of 10A Seam {Adit 6, Channel Sample)

S.G. Wtz Ash% F.S.I. Wt% Ash?%
-1.30 0.9 0.7 8 0.9 0.7
1.40 23.6 6.2 3 24.5 6.0
1.50 46.5 15.1 2 71.0 12.0
1.60 15.6 24.7 2 86.9 14.2
+1.60 13.4 53.9 11/2 100.0 19.6
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Washability Curves

1-3-3.
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DaTE* July 15, 1976

SAMPLE

CHOFU RESEARCH LABORATORY

MITSUI MINING CO

x 0, Channel Sample

2”

SIZE

LTD,

~—— (%) suig 0 1yBray

Weight of Floats (®) —

= (= (=1 o [=] (=1 =] (=3 (=] = o
S =] c0 33 © Yo} < W =N} ™
Sesssaza FHHHT TR T jiEsaas: m i ! 7
, | _ :: I : : Y
| { TT I a4
H- I H . ; ! r
HH + : {
5% T 1
T I T an
o 1 : a4
1 t H
4 i T T .
} : - HHFHTH
e Tt T
H I
am L4 X e
T H5 : ! : amss
FHHHH HH ..mrh 8 ! ¥
o -t ! v z 3 T I ]
i HE
T ' I T
HH . I « L .
San Eanaas T 8
3 HH
am + HSLH T e
o5 T T -
: s
: ;
; - : HH
T I T 1 aue
H T t 1 b H
1ass s T 1 + I T
HH : ]
H T tH
8 : H
i t T
i i ! : sgsriadtis i
HH-+ H T » l“rr..lw ¥
dHTHEH T panh : e : H TR
ssugge R T ssapegEEy e HH ¥ t -+
ittt st ticas it e s nds - T T 5 HHH Y
% " + B84 8 & H 111 B84 B T Friy 1 ) (]
seusegEeygaen. T HH HRH 2c : ?
H1il (Susasxsalais sdunag H : rszadl 1 it 1 T 3
H zt < HH H B sane i 13 | i P Y AT YRR TS HREOTE ERpEEaa Frie 3
- Tt 1 L T 1 T i i
T 35 T i
aEsgasdadiagnad iEAEERER 3 T 59 essnaBeaEd & r
HiTH T HIE HitHHHH H A
eghere HE Saaekians HE T T ] H
HE e R 1 32738228 3231 H
sRalgaaiioasadoans o } HEE R T ¥ 1 HH
EEgSqosnsnadunnausE §BaaE punaa S rm.: H ot : + H
—H + 1 - e I
(T R S
+ HH Hth HT H 8 1s % t HHA
iRl i _, : il
+il11 H i - i f L H ]
sEHaE it T “ i :
Bt M EHI HT A : “ :
e Bl i 22 7
t H ,h a3 lﬁ : T " “ : HHE
= 1T TN T I t 1 1 1
e R THTE b4 : + H
THT H i T EY t HT o f H
A : i E T ESIEEE ErrHE T :
H HH E : e e R Her e e
s Hr + I P TR ! = B T HHHH
Pkt T 2 THIHHT = - H : 7 T
RN i e T R R33aEscasesiad e ant s parutn ; i
pritad adialid i HE I rHA taaoer _onddesa + , ¥ i T
HrifEdE I TR jestesncss S basstesmsmapessses i HHH
L 1 L TiEREaan H S es EeRn e essans s taat s Som S ERaa - St H
F 31 T = + 1TiT T mas
ad ...* pp 2 s B4 1 31 s ; ' I Trit + 2 :
2 ema fas i janddglvanin e EausssunadSamn T 1t ivs uns + T I . 1
g=) 3 jass: TTHTHT T 1 sap e T daakedtanas f B U
- H i +T.uh_l g : SR T H ; “H : .Tﬁ..
8 4 T v ' 4 i ‘e
IERSERaET 1 T iR : fifitiines £ _ H HHEE
H : i r -+ g + 14
i Sazmet S2ESSE PITRANRSE HErH w%__.ir, jsaseds T
BRI TR : sdjaaysas S5 1 H
HHHL HHE Tm# EEISHeLeaaRtdastl adisaiinnsant) SR
s Hifls H: HEE TR TR P R T R 1
o o = =] =] =]
] @ = 3 @ 154 ) & =]
i

50 60 70 80

40
Ash Content (4)

30

20

10

13

L4

L8 L7 L6
Specific Gravity

19

20



Washability Curves
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1-4., Proximate Analysis on Each Channel Sample {Clean Coal)}

#8 Seam (Adit 7)

No. I.M.% Ash 9 V.M.% F.C.% T.S.% P gy F.S.I.
S 1.5 g.2 21.1 68.2 0.32 08.012 5
S2 1.6 .9 20.1 68.4 0.30 0.022 3172
$3 1.8 9.8 19.9 68.5 0.4 0.081 3
54 1.9 10.0 20.3 68.8 0.38 0.076 4 1/2
S5 1.6 10.0 19.4 69.0 .37 0.091 2 1/2
Full seam 1.6 9.6 240.3 68.5 0.35 0.045 4
#9 Seam (Adit 4) ’
No. I.M.% Ash g V.M.% F.C.% T.S.% P " F.S.
53 1.3 9.8 20.4 68.5 0.30 0.009 6
S2 1.8 9.6 20.8 68.0 0.31 0.040 8
$3 1.5 9.1 19.1 70.3 0.29 0.018 3
S4 1.6 G.5 19.8 69.1 0.43 0.060 3172
Full seam 1.5 9.4 19.7 69,4 0.33 0.027 4
#10B Seam (Adit 5}
No. I.M.% Ash ¥ V.M.% F.C.% T.S.% P % F.S.1I
S1 1.8 9.9 18.4 63.9 0.47 0.008 1172
S2 1.3 3.6 19.1 70.0 .39 0.062 g
S3 1.3 3.6 20.3 68.8 0.44 0.0820 8
Full seam 1.3 9.6 20.1 69.0 0.43 0.029 7172
#10A Seam (Adit 12)
No. I.M.% Ash o V.M.% F.C.% T.5 g P g F.S.1
S 1.1 9.6 20.1 $9.2 0.49 0.057 8 1/2
52 1.1 9.6 200.4 68.9 0.48 0.020 8
Full seam 1.1 9.6 20.2 69.1 D.49 0.039 8 1/2

#10A Seam (Adit 6)

NO. [.M, Ash V.M.

% %
S1 1.8 10.0 20.1 68.1 0.48 0.024 2 1/2

-1 -



1-4-1 Gieseler Plasticity On Each Seam

#8 Seam (Adit 7)

Start Fusion Max. Melting
No. °C Temp. °C Ftuid Temp °C  Range °C DDPM
S1 437 476 449 39 1.9
52 448 470 452 22 1.3
S3 - - 449 - 0.8
sS4 - - 446 - 0.8
S5 - - 449 - 0.4

#3 Seam (Adit 4)

Start Fusion Max. Melting
No. °C Temp. °C Fluid Temp.°C  Range °C DDPM
S1 431 476 449 _ 45 2.5
$2 437 479 458 42 3.0
S3 - - 449 - 0.6
sS4 - - 449 ~ 0.6

#10B Seam (Adit 5)

Start Fusion Max. Meiting
No. °C Temp. °C Fluid Temp.°C Range °C DDPM
S - - 449 - 0.2
NV 440 473 449 33 1.5
S3 427 479 452 52 5.2

#10A Seam (Adit 12)

Start Fusion Max. Melting
No. °C Temp. °C Fluid.Temp.°C Range °C DDPM
S1 413 485 449 72 31.5
S2 414 485 454 71 50.5
#10A - - 449 - n.2

(Adit 6)

- 11-1 -



BULK SAMPLE

(SEAMS #8, #9, #10B, #10A)



Test Procedure of Line Creek Samples

Bulk Samples
1

Mixing up 3 drums
of each seam

For each
seam

Proximate
Analysis,
T.S., and
{ FSI

Reducing the top Attrition test
size to 2" for each seam
| i
Screen Analysis Reducing the top
fraction for size to 2"
each seam T
2" x 1 172
11/2" x 3/4" Screening
3/4" x 1/2¢ 2" x 1 1/2°
/2% x 3/8" 1 1/2% x 3/4¢
3/8" x 174" 374" x 172
1/4" x 16M 1/2" x 3/8"
16M x 28M 3/8" x 1/4"
28M  x 60M 1/4" x 16M
60M x 10OM 16M x 28M
100M x 200M 281 x 60M
200M x 0 ]GOM x 100M
OCM  x 200M
Wt %, Ash % and
FSI for each 200M x O
fraction Wt %, Ash % and

FSI for each
fraction

each seam

Reasent ratio
MIBC: Kerosene
Dosage

retention time
sampling at

Froth flotation test
on minus 6C mesh for

Concentratijon 8%

1:3

1 to 1.5 1bs/solid ton
180 sec.
30 sec.
60 sec.
180 sec.

Float & sink test
size 2" x 1/4"
1/4* x 28M
28M x 60M
60M x O
S.G., 1.3, 1.35,
1.40, 1.45,
1.50, 1.60,
1.80
Wt %, Ash %, FSI
for each fraction

- 12 -




2-1. Proximate Analysis on Each Bulk Sample
{Raw Coal)

{1) #8 Seam (Adit 7)
I.M.4 Ash% V.MY "F.C% T.5% F.S.I.
1.5 17.1 19.2 62.2 .32 2 1/2

{2) #9 Seam {Adit 4)
1.M.% Ash% V.M F.C% T.5% F.S.I.
1.2 15.6 18.3 64.9 0.33 3

{3} #10B Seam (Adit &)
I.M.% Ash% V.M F.C% T.5%

-

SUIL

1.1 18.9 18.7 61.3 0.45 1/2

[+

(4) #10A Seam {Adit 12)
I.M.% Ash% V. MY F.C% T.5% F.S.I.
1.4 17.6 18.3 62.7 0.47 6

- 13 -



2-2. Screen Analysis and Attrition Test

2-2-1. Screan Analysis
#8 Seam, Adit 7
{Raw Coal, crushed to 2")

Cumulative

Size Wt% Ash F.S.T. Wt% Ash?%
2" x 1 1/2" 8.5 18.4 11/2 8.5 18.4
1 1/2" x 3/4" 28.2 18.4 1172 36.7 18.4
3/4" x 172" 6.8 19.5 1172 43.5 18.6
/2" x 3/8" 6.0 18.7 2 49.5 18.6
3/8" x 1/4" 6.7 18.9 2 56.2 18.6
1/4" x 16M 26.9 16.4 31/2 83.1 17.9
16M x 28M 5.8 12.4 5 1/2 88.9 17.6
28M x 60M 4.8 12.3 51/2 93.8 17.3
60M x T00M 2.2 12.3 4 172 96.0 17.2
100M x 200M 1.9 12.6 4 1/2 97.9 17.1
200M x 0 2.1 13.4 11/2 100.0 17.0
Attrition Test

Cumulative

Size Wt% Ash? F.S.1. Wt% Ash?
2" x 1 1/2" 6.8 18.6 11/2 6.8 18.6
11/2" x 3/4" 141 25.9 T 1/2 20.9 23.5
3/4" x 1/2" 4,7 22.7 11/2 25.6 23.4
1/2" x 3/8" 4.1 26.8 11/2 29.7 23.9
3/8" x 1/4" 5.4 23.2 2 35.1 23.8
174" x 16M 26.6 17.9 3 61.7 21.2
16M x 28M 8.0 13.7 3172 69.7 20.4
28M x 60M 11.7. 12.0 51/2 81.4 19.2
60M x 100M 5.4 11.2 4 1/2 86.8 18.7
100M x 200M 7.4 10.9 4 1/2 94.2 18.1
200M x 0 5.8 10.9 2 100.0 17.6

- 14 -



2-2-2.

Screan Analysis
#9 Seam, Adit 4

(Raw Coal, Crushed to -2")

Size Wt?%
2" x 1 1yp2¢ 6.4
11/2" x 3/4" 31.4
3/4" x 1/2" 6.3
1/2" x 3/8" 2
3/8" x 1/4" ol
1/4" x 16M 28.1
16M x 28M 4.4
28M x 60M 3.1
60M x 100M 155
100M x 200M 1.3
200M x 0 |

Attri tion Test

Size Wt%
ol I 5l
1 1/2" x 3/4" 13.9
3/4" x 1/2" 4.0
1/2% x 3/8" 5.8
3/8" x 1/4" 5.8
174" x 16M 28.8
16M x 28M .0
28M x 60M 10.1
60M x 100M 4
100M x 200M ik
200M x 0 7.6

Ash%

13.
16.
17.
17,
17
14.
12.
10.
&
12.
14.

SN W OO O~ O O

Ash%

1.1
14.6
19.8
18.8
19.3
16:3
1.5
10.9

13.0
10.9
15.8

- 15 -
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8.1,

142
1/2
1/2
1/2
1/2
1/2

1/2
1/2

oSl

1/2
1/2

1/2

1/2

1/2
1/2

Wt%

6.
3.
44,
82,
60.
88.
93.
96.
g7.
98.

100.

-3

O OWw o - O Oy 1 W —

Wt%

s
18,
23.
28.
34.
63.
70.
80.
85.
92.

100.

O B N W NN 0O O -

Cumulative
Ash
13.
16.
16.
16.
16.
15.
15.
18
15.
15.
18.

Cumulative
Ash
11
13,
14,
18.
16.
16.
15.
15.
15;
14.
14.

%
6
1
2
4
5
9
i
6
5
4
4

%

00 ~N O — 00 M NN O N N =



2-2-3.

Size

2" x 1 1/2"
1 1/2" x 3/4"
3/4" x 1/2"
1/2" x 3/8"
3/8" x 1/4"
174" x 16M
16M x 28M
28M x 60M
60M x 100M
100M x 200M
200M x C

Attrition Test

Size
2" x 1 1/2"
1 1/2* x 3/4*
3/4" x 1/2¢
1/2" x 3/8"
3/8" x 1/4*
174" x 16M
16M x 28M
28M x 60M
60M x 100M
T10CM x 200M
200M x O

#10B Seam, Adit 5

Screan Analysis

{Raw Coal, crushed to -2")

Wt%

2.8
15.
6.
9.

5
4
7

8.7

37.
7.
5.
2.
1.
1.

7
]
1
3
9
8

Wt%

40.

13.

1.

W o N O
L I e

L‘O\WW\DNLD—‘(»&\J

Ash%

-—
|45
N 0NN~ N O~ NN

Ash%
30.
22.
20.
21.
18.

17.
17.
17.
17.

o
O B BN WL S S DO
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.S.T1.

1/2
1/2
1/2

1/2
1/2

1/2
1/2

S.T1.

1/2

1/2

1/2
1/2
1/2

Cumulative
W% Ash%
2.8 21.8
18.3 21.3
24.7 20.0
34.4 19.3
44.1 19.0
81.8 18.7
88.9 18.7
94.0 18.7
96.3 18.7
98.2 18.8
100.0 18.8
Cumulative
Wt% Ash%
0.7 30.0
3.1 24.4
5.4 22.5
8.5 22.0
14.4 21.0
54.6 20.2
64.5 19.7
77.8 18.3
84.3 19.2
95.9 19.0
100.0 19.0



2-2

4. Screan Analysis
#10A Seam, Adit 12
(Raw Coal, Crushed to -2"}

Cumulative

Size Wt% Ash% F.S.1. Wt% Ash%
2" x 1 1/2" 5.3 12.9 81/2 5.3 12.9
11/2" x 3/4" 25.3 18.5 6 1/2 30.6 13.4
3/4" x 172" 9.5 20.0 4 40,1 18.1
1/2" x 3/8" 9.2 18.9 5 49.3 18.3
3/8" x 1/4" 8.6 18.9 5 57.9 18.4
1/4: x 16M 30.4 17.3 6 88.3 18.0
16M x 28M 5.1 15.2 7 83.4 17.8
28M x 60M 3.4 14.4 7172 96.8 17.6
60M x 100M 1.3 14.1 6 1/2 98.1 17.4
100M x 200M 1.0 14.0 7 99.1 17.4
200M x 0 0.9 14.9 71/2 100.0 17.3
Attrition Test

CumuTative

Size Wt% Ash% F.S.I. Wt% Ash%
2" x 1 172" 4.0 28.3 2 4.0 28.3
11/2"% x 3/4" 9.0 25.3 2 13.0 26.2
3/4" x 172" 3.8 23.7 3 16.8 25.7
1/2" x 3/8" 4.8 22.8 3 21.6 25.0
3/8" x 1/4" 6.0 20.7 3 27.6 24 .1
1/4" x 16M 35.3 18.3 51/2 62.9 20.8
16M x 28M 7.9 13.7 71/2 70.8 20.0
28M x 60M 10.1 12.8 8 80.9 19.1
60M x 100M 5.3 13.3 6 86.2 18.8
T00M x 200M .2 12.0 7 94.4 18.2
200M x 0 5.6 11.8 6 1/2 100.0 17.8



2-2-5 Composite Screen Analysis

Composite Ratio
Seam #8, #9, #10B, #10A,
Ratio 35 26.8 23.2 15.0

1. Screen Analysis

Wt. % Cum. Wt %
2" x 1-1/2" 6.1 6.1
1-1/2 x 3/4 25.7 31.8
3/4" x 1/2¢ 7.0 38.8
1/2% x 3/8" 7.8 46.7
3/8" x 1/4" 8.1 54.8
1/4" x 16M 30.2 85.0
16M x 28M 5.6 90.6
28M x 60M 4.2 94.3
60M x 100M 1.9 96.7
TOOM x 200M 1.6 98.3
200M x O 1.7 100.0
Tot. 100.0
2. Attrition Test
Wt. % Cum. Wt %

et ox 1-1/2" 4.6 4.6
1-1/2% x 3/4" 10.6 15.2
3/4" x 1/2¢ 3.8 19.0
172" x 3/8" 4.4 23.4
3/8" x 1/4" 5.7 29.1
1/4" x 16M 31.8 60.7
16M x 28M 8.2 68.9
28M x 60M 11.4 80.3
60M x 100M 5.6 85.9
T100M x 200M 8.3 94.2
200M x O 5.8 100.0
Tot. 100.0

- 1741 -



2-3.

2-3-1.

"RRB'S GRAIN DIAGRAM -
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RRB'S GRAIN DIAGRAM
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1.

2-4.

#8 Seam (Adit 7)

2"x1/4"
S.G. Wt% Ash% F.S.I.
-1.30 0.2 1.8 9
1.33 6.7 5.0 3
.40 25.5 8.4 2
1.45 23.6 13.8 2
1.50 10.2 20.3 11/2
1.60 14.3 26.6 1172
1.80 5.7 38.9 1172
+1.80 13.8 74.4 0
Total 100.0 24.1
2. #9 Seam (Adit 4)
2"x1/4"
S.6. Wt% Ash? F.S.I.
-1.30 0.4 2.6 9
1.35 33.2 4.7 2172
1.40 34.5 9.1 1172
1.45 10.0 13.6 1172
1.50 5.6 18.4 11/2
1.50 4.3 25.8 1
.80 2.3 4.7 1
+1.80 9.7 721 0
Total 100.0  16.2

Washability Data (Bulk Samples)

Wt%

26.7

24.0
14.3

100.0

1/4"x28M

Ash%
1.2
4.7
8.3

13.

19.

O

26.
39.

Lo}

72.0
16.

o

F.S.I.

9

5
11/2
11/2
11/2
1 1/2
1172

1/4"x28M

Ash%
1.2
4.5
8.5

14.0

19.7

27.2

41.2

67.5

15.9

F.S.T1.
10
51/2
2
11/2
11/2
11/2
11/2
0

- 23 -

Wt%
17.

F-9

29.
24,
1.

(= L

& B
L

100.0

Wt%

25.0
31.3
18.3
11.2

(A [#%)
L] -

100.0

28Mx60M

Ash% F.

1.7
5.
9.
14.
19.
26.
39.
68.1
12.2

28Mx60M
Ash%

-

1.3

o

4.1 7
8.2

13.8 1
19.5 1
27.1 1

S.1.

ST

1/2
1/2

1/2
1/2
1/2
1/2

H0Mx0

Wtz Ash% F.S.I.

9.6 1
39.1 3.
7.3 7.
13.3 10

5.8  15.

5.8  22.

4.3 3.

4.8 67.

100.0  11.
60Mx0
WEZ  Ashg
21.3 1.
27.5 3.
18.2 6.
n.2 10,

4.8 15.

3.5 2.

2.6 35
10.9 68

100.0  13.

6
0
.6
4

7

3

o

2

&2 IR = B <

i

10

6
11/2
1/2
1/2
1/2
1/2

0

F.S.I.
10
71/2

11/2
11/2
11/2
11/2



3. #10B Seam {Adit5)
2"x1/4"
S.6. Wtd  Ashi F.S.
-1.30 9.0 1.4 10
1.35  22.1 5.6 9
1.40 18.2 10.8 3
1.45 15,5 14.9 2
1.50 8.8 20.6 1
1.60 6.4 27.4 1
1.80 6.0 43.0 1
+1.80 13.0 75.1 ¢
Total 100.0 21.8
4. #10A Seam {Adit 12)
2"x1/4"
S.6. Wt. Ash% F.S.
-1.30 0.8 1.5 1
1.35 1.3 7.2 9
1.40 15.6 11.4 &
1.45 17.6 15.7 2
1.5¢ 21.8 21.0 2
1.60 24.8 28.9 1
1.80 15.2 38.4 ]
+1.80 289 71.0 O
Total 100.0 24.3

I - wt%
12.1

23.5
19.6
11.4

1/2 7.6
1/2 8.2
8.3

9.3
100.0

1. Wt%
4.7
8.0

18.6

1/2 29.3
1/2 14,9
15.0

8.2
1.3
100.0

1/4"x28M
Ash? F.S.I.

1.2

5.7
10.8
15.1
18.5
27.3
42.0
72.9
19.3

10

g
4

1747 x28M

Ash%
1.1
5.4

N

[#]
L) * *
< h £

bt |
(73 )
*

L]

17.6

10
;

o

— et

1/2

F.S.1.

1/2
1/2
1/2

W%
20.0

20.9
17.1
13.2
5.9
6.8
6.2
8.9

100.0

Wt%
23.3
11.1
19.6
20.4
n.7

6.2
5.4
2.3

100.0

28Mx60M

Ash%
1.8

5.1
10.1
14.6
20.1
27.7
40.0
68.3
17.4

28Mx60M

Ash%

F.

1.6 10

4.9
9.1
13.6

g
6

.S.1.

1/2
1/2
1/2

1/2

S.T.

1/2
1/2
1/2
1/2
1/2

60Mx0
Wt Ash%
15.0 1.4
22.5 4.4
14.8 8.4
12.8 12.5
6.2 17.3
6.9 24.9
11.9  37.0
9.9 66.2
100.0 17.8
60Mx0
Wt%  Ash?%
21.6 1.6
21.3 4.6
18.6 8.4
16.3  13.1
7.7 18.8
7.1 26.2
3.8 38.1
3.6 69.8

100.0 12.3

F.S.I1.
10 1/2

2 1/2
1 1/2
1172
11/2

F.S.T.
10

2 1/2

1172



2.5, FLOAT AND SINK TEST

SAMPLE: 1, #8 Seam ({Adit 7) DATE: July 15, 1976
CHOFU RESEARCH LABORATORY,

SIZE: 2" x . 0 {Composite) MITSUI MINING CO., LTD.

Specific ? b ¢ d ¢ f 4 h i i

Bravity We(i;ht 'Z;h f%ﬁ_l WA SW e A Sw 2‘;;“ E‘;:I :“A ! i(;” f + 01 SG.
- — 1.30]| 10.58 1.39 5.29 14.77 14.71 10.58| 1.39| 1,766.13 89.42 | 19.75
1.30~ 1.35| 21.03 4.40 | 21.10 92.53 107.24 31.61| 3.39{ 1,673.60 68.39 | 24.47
1.35~ 1,40 19.79 8.28 | 41.51 | 163.86 271.10 51.40! 5.27 | 1,509.74 48.60 | 31.06 | 64.44
1.40~ 1.45| 15,08 | 13.27 | 58.94 | 200.11 47.21 66.48] 7.09 ] 1,309.63 33.52 | 39.07 | 48.44
1.45~ 1.50] 8.54 | 19.35 | 70.75 | 165.25 636.46 75.021 8.48 ! 1,144.38 24.98 | 45,81 | 33,68
1.50~ 1.60} 10.06 | 26.05 | 80.05 | 262.06 898.52 85.08] 10.56 882,32 14.92 | 59.14 | 13.03
1.60~ 1.80! 5,95 | 38.87 | 88.06 | 231.28 1,129.80 91.03| 12.41 651.04 8.97 | 72.58

+ ~ 1.80( 8.97 72.58 §5.52 651.04 1,780.84 100.00| 17.81 00 00 00

4

- 25 -



July 15, 1967

DATE

CHOFU RESEARCH LABORATORY,

MITSUI MINING CO.,

LTD.
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Washability Curves
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FLOAT AND SINK TEST

DATE : July 15, 1976

SAMPLE: 2, #9 Seam (Adit 4)

CHOFU RESEARCH LABORATORY,
MITSUI MINING CO., LTD.

SIZE: 2" x 0 ({(Composite)
b d . -
Specific * ¢ ¢ f & h ' .
gravity Weight Ash Swn-1 JwW-a | Total W-A 100 g
W= A 2W A 2w = + 018G,
* ® | W _3wea _sw| b
— 1.30 { 10.88 1.16 5.44 12.62 12.62 10.88 1.16 | 1,483.07 89,12 16.64
.30 ~ 1.35 | 29.56 4.30 25.66 127. 11 139.73 40.44 3.46 | 1,355.96 59.56 22.77
.35 ™~ 1.40 | 25.90 8.46 53.39 219.11 358.84 66.34 5.41 1,136.85 33.66 33.77 [72.72
40 ~ 1.45 | 11.90 |13.23 72.29 157.44 516.28 78.24 6.60 979.41 21.76 45.01 [45.33
.45 ~ 1.50 5.36 | 18.48 80.92 99,05 615.33 83.60 7.36 880.36 16.40 53.68 | 21.60
.50 ~ 1.60 4.34 125.97 85.77 112.71 728.04 87.94 B8.28 767.65 12.06 63.65 5.69
.60 ~ 1.80 2.69 |40.22 89.29 108.19 836.23 90.63 9.23 659.46 9.37 70.38
- ™ 1.80 9.37 |[70.38 95,32 659.46 1,495.69 100.00 | 14.96 .00 .00 .00
+

- 27 -




Washability Curves

Composite 9 Seam (Adit 4)
2" x 0, Bulk Sample

July 15, 1976
CHOFU RESEARCH LABORATORY,
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®
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FLOAT AND SINK TEST

DATE: July 15, 1976
SAMPLE: 13,  #10B Seam {Adit) —

—_ CHOFU RESEARCH LABORATORY.

SIZE: 2" % 0 (Composite) MITSUI MINING CO., LTD.
h d i . X
Specific iy ¢ : i " { !
gravity i dWn— Jw. T W ¢o g
Weight | Ash | \.‘m 1 - Sw e A Sw WA otal Wea | 1 s +01SG,
C @ |3 W dwea —Sw | b
- 1.30| 13.35 1.39 6.68 18.56 18.56 13.35 1.39 | 1,888.26 86.65 21.7%
307 1.35] 22.73 5.33 24.72 121.15 138.71 36.08 3.87 | 1,767.11 63.92 27.65
.35~ 1.40) 18.00 | 10.27 45,08 184.86 324.57 54.08 6.00 1,582.25 45.92 34.46 | 60.65
A0~ 1.45] 12.54 | 14.47 60.35 180.70 505.27 66.62 7.58 | 1,401.55 33.38 41.99 | 41.65
45~ 1.50 7.38 | 19.36 70.31 142.88 648.15 74.00 8.76 | 1,258.67 26.00 48.41 § 27.38
.50~ 1.60 7.46 | 26.87 77.73 200.45 848.60 81.46( 10.42( 1,058.22 18.54 57.08 | 11.70
.60~ 1.80 8.48 | 40.36 85.70 342.25 [1,190.85 89.94) 13.24 715,97 10.06 71.17
- ™ 1.801 10.06 | 71.17 94.97 715.97 11,906.82 100.001 19.07 .00 .00 .00
_+
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LTD.

July 15, 1976

CHOFU RESEARCH LABORATORY,
MITSUI MINING CO.,

DATE

Washability Curves

Composite 10B Seam (Adit 4)

ol X 0, Bulk Sample
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DATE : July 15, 1976

FLOAT AND SINK TEST

SAMPLE: 4, #10A Seam {Adit 12)

CHOFU RESEARCH LABCGRATORY,

SIZE: 2" x 0 ({Composite) MITSUI MINING CO., LTD.

C . a b i c d e f h . .
Specifie g i i
gravity Weight Ash IWn-1 2Wa-n | Total WeA 100 g

, WA 2w . w — - 0.
@ ® . V\;n A W wea v " + 01 s.GT

- 1.30]| 8.73 1.48 4.37 12.92 12.92 8.73 1.48 | 1,763.57 91.27 19.32
L3077 1.351 9.01 5.05 13.24 45.50 58.42 17.74 3.29 | 1,718.07 82.26 20.89
.35 1.401 17.62 10.23 26.55 180.25 238.67 35.36 6.75 1,537.82 64.64 23.79 | 63.28
40 7™ 1.45] 22.69 14,32 46.71 324.92 563.59 58.05 9.71 1,212.90 41.95 28.9] 61.92
.45~ 1.50] 13.96 20.05 65.03 279.90 843.49 72.01 11.71 933.00 27.99 33.33 | 51.96
507 1.60 15.31 27.58 79.67 422.25 1,265.74 87.32 14.50 510.75 12.68 40.28 | 19.82
.60~ 1.80| 9.02 38.24 91.83 344 .92 1,610.66 96.34 16.72 165.83 3.66 45, 31
- ™~ 1.80| 3.66 45 .31 98.17 165.83 1,776.49 1 100.00 17.76 .00 .00 .00

_1..
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Washability Curves

te 10A Seam (Adit 12)

July 15, 1976
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2-6-1. Line Creek #8 Seam
Ash Content vs. Specific Gravity

Y = 1.2823 + 0.0106X
Y : S.G.
X : Ash Content
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w |
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———>_ Ash content %

35

2-6-2.

Line Creek #9 Seam
Ash Content vs. Specific Gravity

Y = 1.2909 + 0.0098X
Y : S.G.
X : Ash content
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2-6-3. Line Creek #10B Seam
Ash Content vs. Specific Gravity

Y = 1.2802 + 0.0101X
Y : S.G.
X : Ash Content
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2-6-4.

Line Creek #10A Seam
Ash Content vs. Specific Gravity

Y =1.264 + 0.0111%
Y : 5.6G.
X : Ash Content
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2-7. Theoretical Yield of Each Seam

(bulk samples before dilution}
{at clean coal ash 9.5%)

#8 Seam (Adit 7)

Size Wt.% Theoretical Yield S.G. of Separation
2" x 28M 69.7 x 66.32 = 46.23 1.494
28M x 50M 1.7 x 94,10 = 11.01 1.770
EOM x O 18.6 x 97.17 = 18.07 2.130
Total 100.0 75.31
#3 Seam {Adit 4)
Size Wt.% Theoretical Yield S.G. of Separation
2% x 28M 70.2 x 88.44 = 62.08 1.657
28M x 60M 10.1 x 98.20 = 9.92 2.310
60M x O 19.7 x 93.74 = 18.47 2.140
Total 100.0 90.47
#10B Seam (Adit 5)
Size Wt.% Theoretical Yield $.G. of Separation
2" x 28M 64.5 x 74.68 = 48,17 1.505
28M x 60M 13.3 x  83.00 = 11.04 1.587
60M x O 22.2 x 80.62 = 17.90 1.64]
Total 100.0 77.11
#10A Seam {Adit 12}
Size Wt.% Theoretical Yield S.G. of Separation
2" x 28M 70.8 x 33.37 = 23.63 1.415
28M x 60M 10.1 x 89.01 = 8.99 1.547
60M x O 19.1 x 94.27 = 18.01 1.688
Total 100.0 50.63
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2-8. FLOAT AND SINK TEST

DATE: July 12, 1976

SAMPLE :1.#8 Seam {Adit 7,Bulk Sample)
_ B o - CHOFU RESEARCH LABORATORY,

SIZE: 2" x 1/4" {After attrition test) MITSU! MINING CO., LTD.
b d - i ,
Specific # ¢ € i £ h i i
g it : SWe— Mw - .
ravity [Weight | Ash \é&nﬁ 1 We a SW e A Sw \X A | TotalW-a | 100 g 40186,
# ® RS W _dwep ~dw | b
—-1.30 .20 1.80 10 .36 .36 | .20 1.80 | 2,409.27 99.80 24.14
1.30 ~1.35 6.70 5.00 3.55 33.50 33.86 6.90 4.91 2,375.77 93.10 25.52
1.35 ~1.40 25.50 8.40 19.65 214.20 248.06 32.40 7.66 | 2,161.57 67.60 31.98 66.00
1.40 ~ 1.45 23.60 | 13.80 44.20 325.68 573.74 56.00| 10.25 | 1,835.89 44.00 41,72 66.45
1.45 ~ 1.50 10.20 | 20.30 61.10 207.06 780.80 66.20 11.79 | 1,628.83 33.80 48,19 48.10
1.50 ~ 1.60 14.30 | 26.60 73.35 380.38 1,161.18 80.50 [ 14.42 | 1,248.45 19.50 64.02 17.15
1.60 ~ 1.80 5.70 | 38.90 83.35 221.73 1,382.91 86.20| 16.04 | 1,026.72 13.80 74.40
+ ~ 1,80 13.80 | 74.40 83.10 1,026,72 2,409.63 | 100.00 24.10 .00 .00 .00
_+
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July 15, 1976
LTD.

~—— (%) s>yu1g Jo 1ydram
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SAMPLE: 2, #8 Seam (Adit 7)

FLOAT AND SINK TEST

DATE : July 15, 1976

CHOFU RESEARCH LABORATORY.
MITSUI MINING COQ., LTD.

SIZE: 1/4" x 28M

Specific | b ¢ f ] € B g h i ;

gravity We(i;ht ;;;h -3\"‘2%—1 WA Sw- A Sw “"f\;fﬁ Eif;l :r- A E_?w % 1 0.1 SG.

 1.30 ] 19.30 1.20 9.65 23.16 23.16 19.30 1.20 | 1,669.27 80.70 ] 20.68

.30 ™ 1.35 | 23.10 4.70 30.85 108.57 131.73 42.40 3.1 1.560.70 57.60 | 27.10
1.35 ~ 1.40 % 13.80 8.30 49.30 114.54 246.27 56.20 4.38 | 1,446.16 43.80 | 33.02 55.50
1.40 ~ 1.45 8.80 | 13.40 60.60 117.92 364.19 £5.00 5.60 | 1,328.24 35.00 { 37.95 37.35
1.45 ~ 1.50 9.80 [19.60 639.90 192.08 556.27 74.80 7.44 | 1,136.16 25.20 | 45.09 28.50
1.50 ~ 1.60 9.90 ]26.40 79.75 261.36 817.63 84.70 9.65 874.80 15.30 | 57.18 13.40
1.60 ~ 1.80 7.00 {39.60 88.20 277.20 1,094.83 91.70 | 11.94 597.60 8,30 | 72.0C

+ ~ 1.80 8.30 {72.00 95.85 587.60 1,692.43 100.00 | 16.92 00 00 00
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Washability Curves

8 Seam (Adit 7)

1/4" x 28M

July 15, 1976
CHOFU RESEARCH LABORATORY,

MITSUI
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FLOAT AND SINK

TEST

DATE :

July 15, 1976

SAMPLE: 3. #8 Seam (Adi} 7) CHOFU RESEARCH LABORATORY,
SIZE: 284 x  60M MITSUI MINING CO., LTD.
Specific a b | ¢ d e i ) g h i j .
gravity We[i;ht /:‘;h .;l\‘}{;ph—l WA SW-a W %@_ j;:ir% 11‘;\“[ E 1 01 SG.
= 1.30| 17.40 1.70 8.70 29.58 29.58 17.40 1.70 | 1,188.60 82.60 | 14.39
.30~ 1.35}7 29.20 5.00 | 32.00 146.00 175.58 46.60 3.77 | 1,082.60 53.40 | 19.52
.35~ 1.40| 24.40 9.30 | 58.80 226.92 402.50 71.00 5.67 815.68 29.00 | 28.13 68.80
.40~ 1.45) 11.00 | 14.70 | 76.50 161.70 564.20 82.00 | 6.88 £653.98 18.00 | 36.33 41.85
.45~ 1.50 4.20 | 19.40 | 84.10 81.48 645.68 86.20 7.49 572.50 13.80 | 41.49 19.70
.50~ 1.80 4.50 | 26.30 | 88.45 118.35 764.03 90.70 8.42 454.15 9.30 148,83 7.70
.60~ 1.80 6.20 | 39.20 | 93.80 243.04 1,007.07 96.90 | 10.39 211.11] 3.10 [68.10
t ~ 1,80 3.10 | 68.10 | 98.45 211.11 1,218.18 1100.00 | 12.18 .00 00 00
1
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Washability Curves

8 Seam (Adit 7)

July 15, 1976
CHOFU RESEARCH LABORATORY,

MITSUI MINING CO
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FLOAT AND SINK TEST

DATE:

July 15, 1976

SAMPLE: 4, #8 Seam (Adit 7)
CHOFU RESEARCH LABORATORY,
b d ; i j
Specifie * ‘ ° g i 1 ’
gravity : S M. Tota]l We A 100 g
Weight | Ash _"%Vfi L1 wea SWea w AL B - 1 01 SG,
(# (# i ~W —MW-a 3w

—1.30 9.60 1.70 4.80 16.32 16.32 .60 1.70| 1,100.15 9C.40 12.17
30 71,35 39.1¢0 3.60 | 29.15 140.76 157.08 48.70 3.23 959.39 51.30 18.70
.35 7 1.40 17.30 7.00 57.35 121.10 278.18 66.00 4.21 838.29 34.00 24.66 75.50
40 ~ 1.4% 13.30 16.60 72.65 '140_._‘98 418,16 79.30 5.29 687,31 20.70 13_69 39.30
A5 ~ 1.50 5.80 15.40 | 82.20 8g.32 508.48 85.10 5.98 507.99 14.90 40.80 24.90
50 ~ 1,80 5.80 22.30 | 88.80 129.34 637.82 90.90 7.02 478.65 .10 52.60 7.95
B0 ~ 1.80 4.30 36.30 | 93.05 156.09 793.91 95.20 8.34 322.56 4.80 67.20
+ ~ 1.80 4.80 67.20 | 97.60 322.56 1,116.47 100.00 11.16 00 .00 .00

_i
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July 15, 1976
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FLOAT AND SINK TEST

) ) DATE : July 15, 1976
SAMPLE: 5, #8 Seam ({(Adit 7)
. CHOFU RESEARCH LABORATORY,
SIZE: 2" x  28M (Composite) MITSUI MINING CO.. LTD.
!
Specific b ¢ d € r 4 h i J
gravity  iWeight | Ash Swn-1 . Swe.a | Total W-A 100 g
W= A 2W - A W e - + 01 SG.
@ @ |5 N _3Wea dw | oh
- 1.30 9.68 1.21 4.84 11.71 11.71 9.68 1.21 2,026.46 90. 32 22.44
.30 77 1.35 11.82 4.7 15.59 h5.67 67.38 21.50 3.13 1.970.79 78.50 25.11
35 7 1.40 19.69 8.37 31.35 164 .81 232.19 41.19 5.64 1,805.98 58.81 30.71 57.76
40 — 1.45 16.25 13.69 49.32 222.46 454 .65 57.44 7.92 1,683.52 47 .56 37.21 51.99
A5 ™ 1,50 10.00 19.96 62.44 199.60 654.25 67.44 9.70 1,383.92 32.56 42.50 38.36
50~ 1.60 12.11 26.52 73.50 321.16 975,41 79.55 12.26 1,062.76 20.45 51.97 15.28
60 ™ 1.80 6.34 39.28 | 82.72 249.04 1,224.45 85.89 14.26 813.72 14.45 57.67
+ 7 1.80 14.34 57.67 92.95 813.72 2,038.17 100.00 20.38 .00 .00 .00
_+
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July 15, 1976
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FLOAT AND SINK TEST

SAMPLE: 6. #9 Seam (Adit 4)

DATE:

July 15, 1976

CHOFU RESEARCH LABORATORY.

SIZE: 2" x 174" (After attrition test) MITSUI MINING CO., LTD.
b I ¢ d e f g h i hi
Specifice )
gravity Weight Ash 2Wn—1 E 2Wea Total W= A 100 5
W-aA 2W . A 2w — T 018G
) @ - “,;“ | W | _dwea _Sw h
- 1.30 .40 2.60 .20 1.04 1.04 40 2.60 1,615.25 99.60 16.22
1.30 7 1.35 | 33.20 4.70 | 17.00 7156.04 157.08 | 33.60 4.68 1,459.21 66.40 21.98
1.3571.40 | 34.50 9.10 | 50.85 313.95 471.03 168.10 5.92 1,145.26 31.90 35.90 | 83.30
1.40 ~ 1.45 10.00 13.60 | 73.10 136.00 607.03 |78.10 7.77 1,009.26 21.90 46.08 | 52.25
1.45 ~ 1.50 5.60 18.40 | 80.90 103.04 710.07 | 83.70 8.48 906.22 16.30 55.60 19.90
1.50 ~ 1.60 4.30 25.80 | 85.80 110.94 821.01 88.00 9.33 795.28 12.00 66.27 5.45
1.60~ 1.80 2.30 41,70 | 89.15 95.91 916.92 90,30 ,10.15% 699,37 9.70 72.10
+~1.80 9.70 72.10 | 95.15 699.37 1,616.29 [100.00 |16.16 .00 .00 .00
_i..
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FLOAT AND SINK

TEST

SAMPLE: 7 #9 Seam (Adit 4) DATE July 15, 1976
CHOFU RESEARCH LABORATORY.
SIZE: 174" x 28M MITSUI MINING CO., LTD.
[
Specific _ b ‘ d e g h j i
Bravity |Weight | Ash l A A W A swo | 2Wea | TotalWea | 100 . 101 SG,
(@ @ Py W | dwea ~Yw | b
- 1.30| 11.20 { 1.20 5.60 13.44 13.44 11.20|  1.20 | 1,574.11 88.80 | 17.73
1.30 ~ 1.35] 26.70 | 4.50 | 24.55 | 120.15 133.59 37.90} 3.52 | 1,453.96 62.10 | 23.41
1.35 ~ 1.40 | 24.00 | 8.50 | 49.90 | 204.00 337.59 61.90 | 5.45 | 1,249.96 32.10 | 32.81 |70.90
1.40 ~ 1.45| 14.30 | 14.00 | 69.05 | 200.20 537.79 76.20 | 7.06 | 1,049.76 23.80 | 44.11 [41.25
(1.45 ~ 1.50 | 5.9 [19.70 | 79.15 | 116.23 654,02 82.10 | 7.97 933.53 17.96 | 52.15 | 25.40
1.50 ~ 1.60 | 5.20 [27.20 | 84.70 | 141.44 795.46 87.30 | 9.11 792.09 12.70 | 62.37 | 6.80
~ 1.80 | 3.20 |41.20 | 88.90 | 131.84 927.30 90.50 | 10.25 660.25 9.50 | 69.50
+~ 1.80| 9.50 |69.50 | 95.25 | 660.25 1,587.55 | 100.00 ! 15.88 .00 .00 .00
N
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Washability Curves
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" July 15, 1976
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FLOAT AND SINK TEST
DATE : July 15, 1976
SAMPLE:g8.  #9 Seam (Adit 4) 4
CHOFU RESEARCH LABORATORY,
SIZE: 28M  x  60M MITSUI MINING CO., LTD.
b d ~ a -
Specifie ¢ € t g h i i
gravity Weight Ash SWn-1 2Woea Total We A 100 g
W - A 2W A W =2 — +01 S.G.
# ® A WO | _iwea _sw | b
- 1.30 25.00 1.30 12.50 j 32.50 32.50 25.00 1.30 1,024.21 ?5,00 13.66
L3077 1.35% 31.30 4.10 40.65 128.33 160.83 56.30 Z2.86 895.88 43.70 20.50
.35™ 1.40 18.30 8.20 65.45 150.06 310.89 74.60 4 .17 745,82 25.40 29.36 64,50
LAag ~ 1.45 11.20 13.80 80.20 154,56 465.45 85.80 5.42 591.26 14.20 41.64 34.75
.45~ 1.50 3.70 19,50 87.65 72.15 537.60 89.50 6.01 519.11 10.50 49, .44 18.00
B0~ 1.60 3.10 27.10 91.05 84.01 621.61 g92.60 6.71 435.10 7.40 58.80 4,30
.60™ 1.80 2.40 41.50 93.80 99.60 721.21 85.00 7.59 335,50 5.00 67.10
+™ 1,80 5.00 67.10 G7.50 335.50 1,066.71 100.00] 10.57 .00 .00 .00
_1_
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Washability Curves

9 Seam (Adit 4)

July 15, 1976
CHOFU RESEARCH LABORATORY,
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o

FLOAT AND SINK TEST

DATE: July 15, 1976

SAMPLE: #9 Seam (Adit - -
9. ( 4) CHOFU RESEARCH LABORATORY,

SIZE: 60M x O MITSUI MINING CO., LTD.
| U S _ .
gravity We(i;ht !;;h : ..\."«\Enn-_—l We A SW . A S Zulrx;A Eii;er 1_(:(;W :_ 101G,
~ 1.30| 21.30{ 1.00 | 10.65 | 21.30 21.30 | 21.30 1.00 1,318.62 78.70 | 16.76
1,30~ 1.35| 27.50 | 3.20 | 35.05 88.00 109.30 | 48.80 2.24 | 1,230.62 51.20 | 24.04
1.35~ 1.40( 18.20 | 6.40 | 57.90 | 116.48 225.78 | 67.00 3.37 | 1,114.14 33.00 | 33.76 | 61.70
h]_.ag:ﬁ]._454_1_‘1;2__“_1_9;@0 72.60 | 118.72 344.50 | 78.20 4.41 995.42 21.80 | 45.66 | 35.95
1.45~ 1.50| 4.80 | 15.50 | 80.60 74.40 418.90 | 83.00 5.05 921.02 17.00 | 54.18 | 19.50
1.50~ 1.60 3.50 | 22.50 | 84.75 78.75 497.65 | 86.50 5.75 842.27 13.50 | 62.39 | 4.80
1.60~ 1.80| 2.60 | 35.10 | 87.80 91.26 588.91 | 89.10 6.61 751.01 10.90 | 68.90
+ ~ 1.80| 10.90 | 68.90 | 94.55 | 751.01 1,339.92 1100.00 | 13.40 .00 aa an
-4
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Washability Curves
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FLOAT AND SINK

TEST

DATE: July 15, 1976
SAMPLE:10. #9 Seam (Adit 4) —_ -
CHOFU RESEARCH LABORATORY,
SIZE: 2" x 28M (Composite) MITSUI MINING CO., LTD.
Specific : ° ‘ ) f | e n i !
gravity We{i;ht ﬁ(\;h Ev&}il W A SW e A Sw %A_ E;:ir.A ligw E— 1 01 SG.
- 1.30 5.91 1.25 2.96 7.39 ?.35- | 5.91 1.;5 1,594.55 94.09 16.95
1.30 ~ 1.35 | 29.89 4.61 20.86 137.79 145.18 35.80 4.06 1,456.76 64.20 22.69
1.35 ~ 1.40 | 29.15 8.85 50.38 257.98 403.16 64.95 6.21 1,198.78 35.05 34.20 1 76.90
1.40 ~ 1.45 | 12.19 | 13.84 71.05 168.71 571.87 77.14 7.41 1,0330.07 22.86 45.06 | 49.47
1.45 ~ 1.50 5.75 1 19.08 80.02 109.71 681.58 82.89 8.22 920.36 17.11 53.79 | 22.70
1.50 ~ 1.60 4.76 | 26.58 85.27 126.52 808.10 87.65 9.22 793.84 12.35 64.28 6.14
1.60 ~ 1.80 2.76 | 41.41% 89.03 114.29 922.39 90.41 10.20 679.55 9.59 70.86
+ ~ 1.80 9.59 | 70.86 95.21 679.55 1,601.94 ([100.00 | 16.02 .00 .06 .00
4
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Washability Curves

July 15, 1976
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FLOAT AND SINK TEST

DATE: July 15, 1976
SAMPLE: 17 #10 B Seam {Adit 5)
_ CHOFU RESEARCH LABORATORY,
SIZE: 2" x_ 1/4" (After attrition test) MITSUL MINING €O.. LTD.
b d - - |
Specifice 2 c _ € ' 8 h ' !
it ; _ 2w T . g
gravity IWeight | Ash 2\&1 1 WA Sw - a Sw \Pz/ A otal WeA | 100 - +01 SG,
(# # P W | —3w.a ~Sw
- 1.30 3.00 1.40 4.50 12.60 12.60 9.00 1.40 | 2,162.8] 91.00 23.77
1.30 77 1.35| 22.10 5.60 20.05 123.76 136.36 31.10 4,38 | 2,039 08 68.90 29,59
1.35 ~ 1.40 | 18.20 | 10.8C 40.20 196.56 332.92 49,30 6.75 | 1,842.49 50.70 36.34 | 65.80
1.40 ~ 1.45 ) 15.50 | 14.90 57.05 230.95 563.87 654 .80 8.70 | 1,811.54 35.20 45.78 | 46.70
1.45 ~ 1.50 9.80 | 20.60 69.70 201.88 765.75 74.60 1 10.26 1,409.66 25.40 55.50 | 31.70
1.50 ~ 1.60 6.40 | 27.40 77.80 175.36 941.11 81.00 11.62 | 1,234.30 19.00 654.96 9.40
1.60 ~ 1.80 65.00 | 43.00 84.00 258.00 1,199.11 87.00( 13.78 976.30 13.00 75.10
+ ~ 1.80 | 13.00 | 75.10 93.50 976.30 2,175.41 100,00 21.75 .00 .00 .00
_}
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FLOAT AND SINK TEST

SAMPLE: 12. #10B Seam (Adit 5)

DATE :

July 15, 1976

CHOFU RESEARCH LABGRATORY,

SIZE: 174" X 28M MITSUI MINING CO,., LTD.
Specifie b ¢ d € ! 4 h i J
gravity ; W — ) . T W g
Weight Ash .\w:;} 1 W a SW . A Sw ZXY A otal WeA 100 £ +01SG.
(# ® e W iwea _Sw | b
— 1.30 | 12.10 1.20 6.05 14,52 14.52 = 12.10 1.20 | 1,916.40 87.90 21.80
.30 ™ 1.35 | 23.50 5.70 23.85 133.95 148.47 35.60 4,17 | 1,782.45 64.40 27.68
35 ~ 1.40 | 19.60 | 10.80 45.40 211.68 360.15 55.20 6.52 | 1,570.77 44 80 35.06 |[62.10
.40 ~ 1.45 1 11.40 | 15.10 60.90 172.14 532.29 66.60 7.99 | 1,398.63 33.40 41.88 |[42.70
A5 ~ 1,50 7.60 }19.50 70.40 148.20 680.49 74.20 9.17 | 1,250.43 25.80 48.47 131.35
50 ~ 1.60 8.20 |27.30 78.30 223.86 904.35 82.40 | 10.98 | 1,026.57 17.60 58.33 [ 12.35
.60 ~ 1.80 8,30 |42.00 86.55 348.60 1,252.95 90.70 | 13.81 677.97 9.30 72.90
+ =~ 1.80 9.30 [72.90 95.35 677.97 1,930.92 100.00 | 19.31 .00 .00 .00
- ]
_i.
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Washability Curves
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FLOAT AND SINK TEST

DATE: July 15, 1976
SAMPLE 113 #10B Seam (Adit 5)
e CHOFU RESEARCH LABORATORY,
SIZE: 28M 60M MITSUI MINING CO,., LTD.
b i . .
Specific ¢ d ° £ h : .
gravity - ; Sarn_ Sw- T We g
Weight | ash | SWa-l | o SW . A Sw Wea | TotalWea | 100 - £0.18G.
(% @ 5 AW | _dwea ~Sw h
— 1.30| 20.00 1.80 10.00 36.00 36.00 20.00 1.80 + 1,703.76 80.00 21.30
L3077 1.357 20.90 5.10 30.45 106.59 142.59 40.90 3.49 | 1,597.17 59.10 27.02
.35~ 1.40| 17.10 | 10.10 49_45 172.71 315.30 58.00 5.44 | 1,424 .46 42.00 33.92 | 57.10
.40~ 1.45 | 13.20 | 14.60 64.60 192.72 508.02 71.20 7.14 | 1,231.74. 28.80 42.77 | 39.60
.45 ~ 1.50 5.90 | 20.10 74.15 118.59 626.61 +"?7']0 8.13 | 1,113.15 22.90 48.61 | 25.90
.50 ~ 1.60 6.80 | 27.70 80.50 188.36 814.97 83.90 9.71 924.79 16.10 57.44 9.90
.60 ~ 1.80 6.20 | 40.10 87.00 248.62 1,063.59 90.10 11.80 676.17 9.90 68.30
+ ™~ 1.80 9.90 | 68.30 95.05 676.17 1,739.76 |100.00 17.40 .00 .00 .00
_*
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ishability Curves
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FLOAT AND SINK TEST

DATE : July 15, 1976
SAMPLE: 14, #10B Seam (Adit 5)
CHOFU RESEARCH LABORATORY.
SIZE: 60M 0 MITSUI MINING CO., LTD.
Specific b ¢ d € f g h i i
gravity We(i;ht f:;)h f‘;}if;‘l W- A W - A w ‘y‘f—w" iit\;l ZV' AL fi\)w E 101 SG,
— 1.30| 15.00 | 1.40 7.50 21.00 21.00 | 15.00] 1.40]| 1,758.07 85.00 | 20.68
.30~ 1.35| 22.50 | 4.80 | 26.25 99.00 120.00 37.50] 3.20 | 1,659.07 62.50 | 26.55
.35~ 1.40( 14.80 | 8.40 | 44.90 | 124.32 244.32 52.30| 4.67 | 1,534.75 47.70 | 32.18 | 56.30
40~ 1.45| 12.80 | 12.50 | 58.70 | 160.00 404.32 65.10{ 6.21 | 1.374.75 34.90 | 39.39 | 37.25
45~ 1.50] 6.20 | 17.30 | 68.20 | 107.26 511.58 71.30] 7.18 | 1,267.49 28.70 | 44.16 | 25.90
.50~ 1.60| 6.90 | 24.90 | 74.75 | 171.81 683. 39 78.20| 8.74 | 1,095.68 21.80 | 50.26 | 12.85
.60~ 1.80( 11.90 | 37.00 | 84.15 | 440.30 1,123.69 90.10| 12.47 655.38 9.90 | 66.20
+ ~ 1.80| 9.90 | 66.20 | 95.05 | 655.38 1,779.07 | 100.00| 17.79 .00 .00 .00
4
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Washability Curves

10B Seam (Adit 5)

July 15, 1976
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FLOAT AND SINK TEST

DATE:

Jduly 15, 1976

SAMPLE: 15, #10B Seam {Adit 5)
CHOFU RESEARCH LABORATORY,
SIZE: 2" 28M MITSUI MINING CO., LTD.
Specific b ‘ d € € b i j
gravity We(i;ht ﬁ(\;h 2\‘}\{;2—1 WA SW e A W l\f\;}A Eit;,l :V-A 1 fgw % + 018G,

— 1.30| 11.41 1.23 5.71 14.03 14.03 11.41 1.23 | 1,970.90 88.59 22.25
L3077 1.35| 23.18 5.68 | 23.00 131.66 145.69 34.59 4.21 1,838.24 65.41 28.12
357 1.40 ) 19.28 | 10.80 | 44.23 208.22 353.91 53.87 6.57 | 1,631.02 46.13 35.36 | 62.86
A0~ 1.45 ) 12.31 | 15.04 | 60.03 185.14 539.0% 66.18 8.15 | 1,445.88 33.82 42.75 | 43.58
A5~ 1.50 8.09 | 19.80 | 70.23 160.18 699.23 74.27 G.47 1,285.70 25.73 49,97 | 28.20
50~ 1.60 7.80 | 27.32 | 78.17 213.10 912.33 82.071 11.12 1 1,072.60 17.93 59.82 11.69
.60~ 1.80 7.79 | 42.17 | 85.97 328.50 1,240.83 89.85| 13.81 744.10 10.15 73.38
+ ~ 1.80 | 10.15 | 73.31 84.94 744 10 1,984.93 100.00 __19.85 .00 .00 .00

4
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July 15, 1976
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FLOAT AND SINK TEST

DATE: July 15, 1976
SAMPLE: 16. #I10A Seam (Adit 12)
CHOFU RESEARCH LABORATORY,.
SIZE: 2" x 1/4" (After attrition test) MITSUI MINING CO., LTD.
b - .
Specific 2 a © & h ! J
gravity . Foo_ I e T W 1 g
Welght | Ash 2\{‘&/‘2 : WA 2w Sw V\V A cral oA 00 = 1 018G
% @ 5 W —dwea _Sw | b
— 1.30 .80 1.50 .40 1.20 1.20 .80 1.50 2,427.62 99.20 24.47 -
307 1.35 1.30 7.20 1.45 9.36 10.56 2.10 5.03| 2,418.26 97.90 24.70 -
.35~ 1.407 15.60 | 11.40 9.90 177.84 188.40 17.70| 10.64 | 2,240.42 82.30 27.22 | 56.30
.40~ 1.45) 17.60 | 15.70 26.50 276.32 464 .72 35.30 13.16( 1,964.10 64.70 30.36 | 67.40
.45~ 1.50| 21.80 | 21.00 46.20 457.80 922.52 57.101 16.16 | 1,506.30 42.90 35.11 | 64.20
.50~ 1.60| 24.80 ; 28.90 69.50 716.72 1,639.24 81.90) 20.02 789.58 18.10 43.62 | 32.40
.60~ 1.80{ 15.20 | 38.40 89.50 583.68 2,222.92 97.10| 22.89 205.90 2.90 71.00 -
+ ™ 1.80 2.90 | 71.00 98.55 205.90 2,428.82 100.00| 24.29 .00 .00 .00 {4 -
_+
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Curves

Washability

July 15, 1976
CHOFU RESEARCH LABORATORY,
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FLOAT AND SINK TEST

DATE : July 15, 