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- detenaination of the thermal stability (decrepitation 
behaviour) using an internal standard of YOEST-ALPINE 
Iridustrieanlagenbau, which basically measures the 
degradation behaviour of the SillllPles during thermal 

treat"lent. 
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2. SUM4ARY 

All investigated coal SillllPles show a high content of volatile 
matters and are characterized as subbituminous to lignite A. 
Ombilin coal and both Lumut coal are suitable for COREX-process, 
Prima coal limited and/or mixed with richer coal. 

2.1. Suitability for application of lndor.esian Coal in the 

COREX-Process 

Referrirlg to the quality f1gures of the Indonesian coal the 
following results can be concluded: 

* The Indonesian coal, due to their carbonization, (•olatile 
matter percentage) are situated in the range of subbituminous 
to lignite A. They are characterized (exceptted samples 4, 5 
and 7) by a very low ash content and an average low sulphur 
content. The low swelling index of most investigated coals are 
relatej to the low carbonization, only Lumut coal shows 

swelling index 6. 

According to the public~tion of R. Hauk the most important 
properties of coal for usage in COREX-process are 
- the content of volatile matters 
- the atomic rations H/C and 0/C 
which both determines the gasifications temperature 
(gasification to CO and H2)· The higher the gasification 
temperature, the more suitable the coal is to the COREX process 

and the lower the coal consumption. 
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The classification of coal according to its at011ic ratios is 
more accurate than that according to volatile matters because 
gasification temperatures of coals with equal volatile matters 
can differ markedly. 

Other properties such as swelling index and ash content and 
composition are of litte concern. 

* Even the ratio fixed carbon/ash is high (especially for samples 
1, 6 and 8) for the usage of this coal in the Corex-process due 
to the high content of volatile matters a blending part of hard 
coal will be necessary. 

* The blending ratio for this coal depends on the quality of the 
basic coal which is to be used. 

* The moisture content of samples 1, 2, 3 and 5 shall be reduced 
by pre-drying of this coal (eleminating approx 5 mass% water). 

* Concern·ing the particle stability index the results of the 
tests are in normal range. The agglomeration of the coal 
particles can be an advantage and will be responsible for the 
desired transport of fixed carbon in the lower part of the 
COREX-reactor. For sample 6 the figure of particle stability 
(which is the percentage of - 2 nn after the test) 1s high but 
the resulting port~on of particles - 2 11111 are in average. 

* The ash of all samples are reacting acetous. 
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• Conclusion 

The investigated coals can be classified for suitability in 
COREX process according to Fig. 1 and 2 as follows 

a) LuDJt-A2, Lumut-8 can be used unreservedly 
b) Ombililin and possibly Primar coal are theoretically 

usable, but suitability in practice needs to be confirmed 
by testing 

c) PINANG, Satui and Senakin coal have to be mixed with coals 
of higher quality 
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3. LABORATORY TEST 

3.1. Description of coal samples as received 
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3.2. T a b l e o f c o a l a n a 1 y s 1 s s u m m a r 1 z e d 

I I I I I l 
I Samp 1 e No I I I I Swe 111 ng i 
!Name \ proximate analysis elementar low tern • dest111at1on index I 
I I I I I I I 
I lmois- I ash I fix. lvolat.lsulfurlchlor- lcarbonlhydro-ln1tro- loxy- !water I tar !coke lgas I I 
I lture I I carb. I I line I lgen lgen lgen I I lres1d.I I I 
I as I 
I lrece1- I d r Y {%) I 1· 

I lved (%)1 I I I I I I I I I I · 
I l/PINAG I 11,60 4,32 I 52,18 I 43,50 0,4791 0,020 I 73,471 5,241 1,90 14,57 I 4,30 I 17,131 69,48 9,19 0 . I 
I I I I I I I I I I 
I 2/PRIMA I 7,15 2,71 I 53,65 I 43,64 0,634 o I 76,691 5,411 1,95 12,61 I 5,22 I 17,471 68,50 8,81 O 
I I I I I I I I I I 
I 3/0MBILIN I 7,09 3,12 I 55,04 I 41,84 0,487 0,012 I 78,501 5,641 1,64 10,60 I 6,36 I 15,711 69,62 8,32 2 
I I I I I I I I I I 
I 4/SATUI I 7,74 9,29 I 45,87 I 44,84 0,786 o I 71,431 5,631 1,28 11,58 I 7,87 I 17,361 65,79 8,97 1/2 
I I I I I I I I I I 
I 5/SENAKIN I 6,87 16,62 I 41,46 I 41,92 0,716 O I 65,251 5,311 1,12 10,98 I 5,52 I 18,771 72,31 6,85 1/2 
I I I I I I I I I 
I 6/ADARO 11,87 1,73 I 50,30 I 47,97 0,138 o I 72,601 5,121 1,11 19,30 110,27 I 11,541 66,09 12,10 1/2 
I I I I I I I I I 
I 7/ANTRASIT 3,18 13,78 I 78,17 I 8,06 1,501 0,048 I 70,511 3,501 1,49 9,17 I - I - I - I - -
I I I I I I I I I I ~.; 
I 8/STEAM-A 2 22,76 I o,66 I 49,91 I 49,43 0,3851 0,078 I 75,901 7,261 1,11 14,61 I - I - I - I - - I: 
I I I I I I I I I I I I It 
I 9/LUMUT-A 2 3,05 I 2,38 I c0,79 I 36,82 0,1911 0,030 I 82,521 5,561 l,30 8,02 I 2,42 I 15,061 75,151 7,36 6 I'. 

ho/LUMUT-B 2,99 I 6,55 157,29 I 36,16 o,3o51 0,055 I 77,851 5,351 1,21 8,6816,20 l 11,42l 15,15l 1,24 6 I':, 
L I I I I I I I I I I I I 1 
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3.3. Tables for raw coal as received 

3.3.l sample No. 1 PINANG - COAL 

3.3.1.1. 
-

Proximate analysis 
Sample No. 1 

Moisture % DIN 51718 

Ash % DIN 51719 

Fixed carbon % DIN 51720 

Volatile % DIN 51720 

Sulfur % DIN 51724/l 

Chlorine % DIN 51727 

3.3.1.2. 

I Swelling index DIN 51741 I 

3.3.1.3. 

Low temperature distallation 
ISO 647 Sample No. 1 

Moisture % 

Ash % 

Water (decomposition) % 

Tar % 

Coke residue % 

Gas (plus errors) % 

'-

- --- ---:-. 

..., \ 

as-received dry dry-ash-free 

11,60 

3,82 4,32 

46,13 52.18 54.54 

38,45 43,50 45,46 

0,423 0,479 

0,018 0.020 

0 I 

as-received dry dry-ash-free 

11,60 

3,82 4,3l 

3,80 4,30 
• 

15,41 17 ,13 17,90 

61,42 69,48 

8,04 9,10 
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3.3.l.4. 

l. 
Ultimate analysis 

•• Sample No. 1 
as-received dry dry-ash-free 

Hydrogen % DIN 51721 4.63 5.24 5,48 

Carbon s 65.19 73,74 77,07 

N1trogen s 1,68 1,90 1,99 

Oxygen s 12,88 14,57 15,23 

' 

H : c ratio 0,71 

0 . c ratio 1,98 . 
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3.3.2. sample No. 2 PRIMA - COAL 

3.3.2.1. 

Proximate analysis 
Sample No. 2 

as-received dry dry-ash-free 

Moisture % DIN 51718 7,15 

Ash % DIN 51719 2,52 2,71 

Fixed carbon % DIN 51720 49,81 53,65 55,14 

Volatile % DIN 51720 40,52 43,64 44,86 

·~ - Sulfur % DIN 51724/1 0,589 0,634 

Chlorine % DIN 51727 0 0 

j" 

i 
I 
! 

3.3.2.2. 
/ 

' 
Swelling index DIN 51741 I 0 I L 

' f r ... 
·:I 

·~ ~ .3.2.3. 3 

L. 
Low temperature distallation as-received dry dry-ash-free 
ISO 647 Sample No. 2 

Moisture % 7,15 

Ash % 2,52 2,71 
...._ 

Water (decomposition) % 4,85 5,22 

Tar % 16,22 17 ,47 17,96 

Coke residue % 63,60 68,50 

Gas {plus errors) % 8,18 8,81 
,...,.._ .. .,. __ 
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3.3.2.4. 

Ultimate a~ui lys is 
Sample No. 2 

Hydrogen % DIN 51721 

Carbon % 

Nitrogen % 

Oxygen % 

H : c ratio 

0 . c ratio . 

\.. 

- -.-
"'I \ 

' as-received dry dry-ash-free 

5,02 5,41 5,56 t 
~ I 

71,21 76,69 78,83 

1,81 1,95 2,00 

11,71 12,61 12,96 

0,71 

1,64 

• 

' tll 
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3.3.3. sample No. 3 OMBILIN - CCAL 

3.3.3.1. 

Proximate analysis 
Sample No. 3 

Moisture % DIN 51718 

Ash % DIN 51719 

Fixed carbon % DIN 51720 

Volatile % DIN 51720 .... 
Sulfur % DIN 51724/1 

Chlorine % DIN 51727 

/ 3.3.3.2. 

' I Swelling index DIN 51741 I 
) 

"' ., ... _. 

·~ ~ 
3.3.3.3. 

" Low temperature ~istallation 
ISO 647 Sample No. 3 

Moisture % 

Ash % 

Water (decomposition) % 

Tar % 

Coke residue % 

Gas (plus errors) % 

',_ 

t 

as-received 

7.09 

2.90 

51.14 

38.87 

o.452 

0.011 

2 I 

as-received 

7,09 

2,90 

5,91 

14,60 

64,68 

7 ,72 

' 

' 

' 

dry 

3.12 

55.04 

41.84 

o.487 

0.012 

dry 

3,12 

6,36 

15,71 

69,62 

8,31 

- - -.--
" 

dry-a·,;h-free 

56.82 

43.18 

dry-ash-free 

16,22 

\ 

' t 
t 

' , I 

' 
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3. 3.3.4. 

Ultimate analysis 
Sample No. 3 

. J 
Hydrogen s DIN 51721 

Carbon s 
Nitrogen s 
Oxygen s 

, 

... - H . c ratio . 
0 . c ratio . 

/ 

t . 
' 

.,_, 

·~ ~ 
~ 

•• 

t 

, ;. ·' ...... --- -

as-received dry 

5.24 5.64 

72.93 78.50 

1.52 1,64 

9.85 10,60 

0.12 

1,35 

- . -.-

' 

dry-ash-free 

s.82 

81.03 

1.69 

10.94 

\ 
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' 

3.3.4. sample No. 4 SATUI ARIJTMIN - COAL 

3.3.4.1. 

Proximate analysis 
Sample No. 4 

as-received dry dry-ash-free 

Moisture % DIN 51718 7.74 

Ash % DIN 51719 a.57 9.29 

Fixed carbon % DIN 51720 42.32 45.87 50,57 

Volatile % DIN 5172C 41,37 44.8'J 49.43 

Sulfur % DIN 51724/1 0.725 0.186 

Chlorine % DIN 51727 0 0 

3.3.4.2. 

I Swelling index DIN 51741 I 1/2 I 

3.3.4.3. 

Low temperature distallation as-received dry dry-ash-free 
ISO 647 Sample No. 4 

Moisture % 7,74 

Ash % 8,57 9,29 

Water (decompos1t1on) % 7,26 7,87 

Tar % 16,02 17.36 19,14 

Coke residue % 60,70 65.79 

Gas (plus errors) % 8,28 8.97 

.. -
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.3.4.4. 

Ultimate analysis 
Sample No. 4 

as-received dry dry-ash-free 

Hydrogen % DIM 51721 5,19 5,63 6,21 

Carbon % 65,90 71,43 78,75 

Nitrogen s 1,18 1,28 1,41 

Oxygen % 10,68 u.~;s 12,77 

H : c ratio 0,79 

0 . c ratio 1,62 . 

_________ ) 

\ 

~I ... 

l 
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3.3.5. sample No. 5 SENAKIN ARUTMIN - CGAL 

13.3.5.1. 

I I Proximate analysis 
Sample No. 5 

as-received dry dry-ash-free 

Moisture % DIN 517~8 6,87 

Ash % DIN 51; d 15,48 16,62 

Fixed carbon % DIN 5172r, 38,61 41,46 49.72 

Volatile % DIN 51720 39,04 41,92 50,28 

Sulfur % DIN 51724/l 0,667 0,716 

Chlorine % DIN 51727 0 0 

/ 
3.3.5.2. 

' Swelling index DIN 51741 1/2 

.rl 

·~ '~ 
3.3.5.3. 

~ 
Low temperature distallation as-received dry dry-ash-free 
ISO 647 Sample No. 5 

Moisture % 3,66 

Ash % 15,48 16,62 

Water (decomposition} % 5,14 5,52 

Tar % 17 ,48 18,77 22,71 • 
Coke residue % 67,34 72,31 

Gas (plus errors) % 6,38 6,85 

t 

,,,,, 
• • . ' 
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..., \ 

3 .3.5.4. 

Ultimate analysis 
:iuaple No. 5 .___ 

as-received dry dry-ash-free 

Hydrogen % DIN 51721 4,95 5,31 6,37 

Carbon % 60,77 65.25 78,26 

Nitrogen % 1,04 1,12 1,34 

Oxygen ,; 10,26 10,98 13,17 

H : c ratio 0,80 

0 . c ratio 1,68 . 

/ 

' j 
.. 
"' 
·~ ~ 

' 

t 
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3.3.6. sample Ho. 6 ADARO - COAL 

• I 

3.3.6.1. 

~ - . Proximate analysis 
Sample Ho. 6 

as-received dry dry-ash-free 

Moisture % DIN 51718 18.87 

Ash % DIN 51719 1.40 1.73 

.. Fixed carbon % DIN 51720 40.81 50,30 51,19 

Volatile % DIN 51720 38,92 47.97 48.81 

Sulfur % DIN 51724/1 0,112 o.138 

Chlorine % DIN 51727 0 0 

3.3.6.2. 

' Swelling index DIN 51741 1/2 

3.3.6.3. 

Low temperature distallation as-received dry dry-ash-free 
ISO 647 Sample Ho. 6 

Moisture % 18,87 

Ash % 1,40 1,73 

Water (decomposition) % 8,33 10,27 

Tar % 9,36 11,54 11,74 
,___ 

Coke residue % 53,62 66,09 

Gas (plu~ errors} % 9,82 12,10 

_____ J 
,,, 

• . ' ' 
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.3.6.4. 

Ultimate analysis 
Sample No. 6 

Hydrogen s DIN 51721 

Carbon s 
Nitrogen s 
Oxygen s 

H . c ratio . 
0 . c ratio . 

--......::-- ', 

' \ 

as-received dry dry-ash-free 

4.15 5.12 s.21 

58.90 72.60 73.88 

o.9o 1.11 1.13 

15,66 19,30 19,64 

0,70 

2,65 

• 
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3.3.7. sample No. 7 ANTRASIT /Bl 

3.3.7.1. 

Proximate analysis 
Sample No. 7 

Moisture % DIN 51718 

Ash % DIN 51719 

Fixed carbon % DIN 51720 

Volatile % DIN 51720 

Sulfur % DIN 51724/1 

Chlorine % DIN 51727 

I 

'\... 

I ......... -- --

as-received dry 

3,18 

13,34 13,78 

75,68 78,17 

7,80 8,06 

1,453 1,501 

0,047 0,048 

" 

dry-ash-free 

90,66 

9,34 

/ 

---..:_-...-- •. 

""" ' . 
• 

p ., 
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I 3.3.7.4. 

I Ultimate analysis 
Sample No. 7 

__ , as-received dry dry-ash-free 

Hydrogen % DIN 51721 3.39 3.50 4.06 

I 
Carbon % 68,l7 70.51 81.78 

Nitrogen % 1.44 1.49 1.73 

I Oxygen % 8.88 9.17 10.64 

' -- t H : c ratio 0,50 

0 : c ratio 1.30 

,· 

\ 

• 

f 
' 1 / 
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3.3.8. sample No. 8 STEAM - COAL A2 

3.3.8.1. 

Proximate analysis 
Sample No. 8 

as-received dry dry-ash-free 

Moisture % DIN 51718 22,76 

Ash % DIN 51719 0,51 0,66 

Fixed carbon % DIN 51720 38,55 49,91 50,24 

Volatile % DIH 51720 38,18 49,43 49,76 

Sulfur % DIH 51724/l 0,298 0,385 

Chlorine % DIH 51727 0,06 0,078 

' 

. 
~· 

f. 
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/ ECV-Ges.m.b.H .• A-8704 leoben/ Austria 

3.3.8.4. 

Ultimate analysis 
Sample No. 8 

Hydrogen % DIN 51721 

Carbon % 

Nitrogen % 

Oxygen % 

H : c ratio 

0 : c ratio 

,_ 

- -- - -·----- - --
#-- .. -· --- - -

as-received dry 

5,61 7,26 

58,63 75,90 

0,86 1,11 

11,28 14,61 

0,96 

1,92 

' 

.... - -.-
......, 

dry-ash-free 

7,31 

76,40 

1,12 

14,71 

...........":---·· 

' "' • 

' ' 
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3.3.9. sample No. 9 LUMUT A2 COAL 

3.3.9.1. 

Proximate analysis 
Sample No. 9 

as-received dry dry-ash-free 

Moisture % DIN 51718 3,05 

Ash % DIN 51719 2,31 2,38 

Fixed carbon % DIN 51720 58,94 60,79 62,28 
.... 

Volatile % DIN 51720 35,70 36,82 37,72 

Sulfur % DIN 51724/l 0,185 0,191 

Chlorine % DIN 51727 0,029 0,003 

3.3.9.2. 

Swelling index DIN 51741 6 

' 
~ 
• 

3.3.9. 3. 

Low temperature distallation as-received dry dry-ash-free 
ISO 647 Sample No. 9 

Moisture % 3,05 

Ash % 2,31 2,38 

Water (decomposition) % 2,35 2,42 

Tar % 14,6(1 15,06 15,43 

Coke residue % 72,86 75,15 

Gas (plus errors) % 47,14 7,36 

t 
I 
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ECV-Ges.m.b.H .• A-870" leoben/ Austria 

3. 3.9.4. 

Ultimate analysis 
Sample No. 9 

as-received 

Hydrogen % DIN 51721 5.39 

Carbon % ao.oo 
Nitrogen % 1.26 

Oxygen % 1.18 

H : c ratio 

0 : c ratio 

. -r-

...,, 

dry dry-ash-free 

5.56 5.69 

82.52 84.53 

1.3 1.33 

s.02 8.22 

0.61 

o.97 

• 

""' 
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3.3.10. sample No. 10 ARUTMIN - COAL 

3.3.10.l. 

Proximate analysis 
Sample No. 10 

as-received dry dry-ash-free 

Moisture % DIN 51718 2,99 

Ash % DIN 51719 6,35 6,55 

Fixed carbon % DIN 51720 55,58 57,29 61,31 

Volatile s DIN 51720 35,08 36,16 38,69 

Sulfur % DIN 51724/1 0,296 0,305 

Chlorine % DIN 51727 0,053 0,055 

/ 
3.3.10.2. 

I Swelling index DIN 51741 I 6 I ' j 
I 

# ._,, 

·~ ~ 
3.3.10.3. 

" Low temperature distallation as-received dry dry-ash-free 
ISO 647 Sample No. 10 

Moisture % 2,99 

Ash % 6,35 6,55 

Water {decompos1t1on) % 6,01 6,20 

Tar % 11,08 11,42 12,22 • 

Coke residue % 72,90 75,15 

Gas (plus errors) % 7,02 7,24 

' 
t 
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3 .3.10.4. 

Ultimate analysis 
Suiple No. 10 

Hydrogen % DIN 51721 

Carbon % 

Nitrogen % 

Oxygen % 

H : c ratio 

0 : c ratio 

l 

., -:- t --- - .... l 
..., 

\ 

as-received dry dry-ash-free 

5.19 ~.35 5.72 

75.52 77.85 83.31 

1.17 1.21 1,29 

8.42 8,68 9,29 

o.69 

1,11 

~ 

• 
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3.4. Ash composition 

Chemical c o • p o s i t i o n 0 f as h 

DIN 517 29 

S a • p 1 e N o 

1 2 3 4 5 6 9 10 

s;oz 54,65 43,68 50,18 45,94 50,20 29,20 43,63 50,03 

Cao 1,67 0,63 1,41 0,34 0,20 25,25 0,18 0,03 

MgO 2,62 2,81 1,17 0,29 0,24 8,02 0,38 0,13 

Al20l 21,98 17,41 28,99 41,64 39,39 16,69 41,57 40,61 

f e20l 12.75 28,60 11,69 5.21 3,77 7,42 6,73 1.68 

K20 1,95 1,70 1, 77 0,45 0,41 0,921 0,12 0,19 

Na 20 0,61 1,37 0,44 0,28 0,49 2,26 0,51 0,26 

r;oz 0,88 0,76 0,85 2,71 3,29 0,71 1,19 2,94 

S0 3 0,71 0,88 1,90 0,31 1,23 6,84 1,34 1,34 

P2os 0,19 0,46 0,18 0,25 0,44 0,04 0,40 0,47 

• 
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3.5. Ther11al stability test (internal YOEST-ALPINE standard) 

3.5.1. SilllPle No. 1 PINAHG - COAL 

3.5.1.1. Proximate analysis in different stages of treatllent 

Proximate analysis 
Sa11Ple No. 1 16 - 20 -
feed material as received dry 

Moisture s DIN 51718 12.36 

Ash l DIN 51719 3.35 3.82 

fixed carbon s DIN 51720 45.72 52.17 

Volatile % DIN 51720 38.57 44.0l 

Proximate analysis 
Sample No. 1 16 - 20 na 
Treatment: 1000 ·c. 2 min. as received dry 

Moisture % DIN 51718 0.68 

Ash % DIN 51719 2.52 2,54 

Fixed carbon % DIN 51720 74,62 75,13 

Volatile % DIN 51720 22,18 22,33 

Proximate analysis 
Sample No. 1 16 - 20 11111 

Treatment: 1000 ·c, 60 min. as received dry 

Moisture % DIN 51718 0,51 

Ash % DJN 51719 1,97 1,98 

fixed carbon s DIN 51720 96,63 97 ,13 

Volatile % DIN 51720 0,89 0,89 

- -.-

dry-ash-free 

54.24 

45.76 

dry-ash-free 

I 

77 ,09 

22,91 

dry-ash-free 

99,09 

o.91 

..__.,._ 

' 

• 

,, 
• • 

• 
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ECV-Ges.m.b.H .• A-8704 Leoben/ Austria 

3.5.1.2. Particle size distribution and agglomeration behaviour 
ther11al treated coal 

Fraction 
l•I 

> 20 

16 

12.s 

10 

8 

5,6 

Particle Ther11al stability index 
Sieve analysis of treated coal 
SC1111Ple No 1 

1000 ·c. 2 •in. 
(d) 

1000 ·c. 60 •in. 
[d) 

4 n o t s c r e e n a b l e 

2.a 
2 

1,4 

1 

0,5 

o.2s 

0,125 

0 

agglomeration 
behaviour 

recovery mass% 

moderate strong strong 

61,40 45,82 

- -y-

l 

L ____ ___ 

-._~---

\ 

• 
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ECV-Ges.m.b.H.,A -8704 Leoben/ Austria 

3.5.2. sample No. 

3.5.2.l. 

Proximate analysi 
Suple No. 2 
feed material 

Moisture l 

Ash l 

Fixed carbon S 

Volatile S 

2 

s 

Proximate analysis 
Sample No. 2 
Treatment: 1000 ·c 
Moisture % 

Ash % 

Fixed carbon % 

Volatile 

Proximate analysis 
Sample No. 2 
Treatment: 1000 °C 

Moisture l 

As~ l 

Fixed carbon l 

Volatile l 

• 

• 

PRIMA - COAL 

16 - 20 -
as received 

DIN 51718 5,78 

DIN 51719 1,60 

DIN 51720 50,84 

DIN 51720 41,83 

16 - 20 DID 
2 11in. as received 

DIN 51718 0,32 

DIN 51719 2,55 

DIN 51720 73,08 

DIN 51720 24,15 

16 - 20 nm 
60 min. as received 

DIN 51718 0,32 

DIN 51719 4,11 

DIN 51720 95,24 

DIN 51720 0,33 

--r- --.:-.._"!>- __ 

' 

I 

dry dry-ash-free 

1,79 

53,93 5~.86 

44,37 45.14 

dry dr·y-ash-free 

2,56 

73,24 75,16 

24,20 24,84 

dry dry-ash-free 

4,12 

95,55 99,65 • 

0,33 0,35 

./ 

• 
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3.5.2.2. 

Fraction 
1•1 

> 20 

16 

12,5 

10 

8 

5,6 

Particle Ther11al stability index 
Sieve analysis of treated coal 
Suple No 2 

1000 ·c. 2 11in. 
(di 

1000 ·c. 60 •in. 
(d) 

4 n o t s c r e e n a b 1 e 

2,8 

2 

1 

0,5 

0,25 

0,125 

0 

agglomeration 
behaviour strong strong 

mass recovery % 65,53 51,07 

. -,-

\ 

• 

' tll 
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3.5.3. sample No. 3 OMBILIN - COAL 

3.5.3.1. 

Proximate analysis 
Sample No. 3 16 - 20 -
feed material as received dry 

Moisture % DIN 51718 6.63 

Ash % DIN 51719 1.08 1.16 

Fixed carbon % DIN 51720 51.51 55.17 

Volatile % DIN 51720 40.78 43.68 

Proximate analysis 
/ Sample No. 3 16 - 20 - I 

Treatment: 1000 ·c. l min. as received dry 

' Moisture % DIN 51718 0,34 

1 Ash % DIN 51719 2,09 2,10 ... ,,, 
.~ -- .. Fixed carbon % DIN 51720 76,79 77,05 

' Volatile % DIN 51720 20,78 20,85 

\ 

Proximate analysis 
Sample No. 3 16 - 20 -
Treatment: 1000 ·c, 60 min. as received dry 

Moisture % DIN 51718 0,28 

Ash % DIN 51719 3,73 3,74 

Fixed carbon % DIN 51720 95,43 95,70 

Volatile % DIN 51720 o.56 0,56 -

t 

' 

. -y--

dry-ash-free 

55.81 

44.19 

dry-ash-free 

78,79 

21.30 

dry-ash-free 
-

99.42 

0,58 

\ 

f. I . I , . 
~ ~ 
t 
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3.5.3.3. 

Fraction 
l•I 

> 20 

16 

12.5 

10 

8 

5,6 

Particle Thermal stability index 
Sieve analysis of treated coal 
Sample No 3 

1000 ·c. 2 •in. 
[id) 

1000 ·c. 60 min. 
(d] 

4 n o t s c r e e n a b 1 e 

i. 

2 

1 

0,5 

0,25 

0, 125 

0 

agglomeration 
behavior 

mass recov~ry % 

very strong very strong 

65,49 52,15 

.. • ' •' 

- --.--

\ 

• 
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3.5 .4. sample No. 4 

3.5 .4.1. 

p 
s 
f 

roximate analysis 
ample No. 4 
eed material 

Mo isture 

A 

F 

v 

sh 

1xed carbon 

olatile 

% 

% 

% 

% 

p 

s 
T 

roximate analysis 
ample No. 4 
reatment: 1000 °C, 

M 

A 

F 

v 

oisture 

sh 

ixed carbon 

olatile 

% 

% 

% 

% 

p 
s 
T 

roximate analysis 
ample No. 4 
reatment: 1000 °C, 

M oisture % 

A sh % 

F ixed carbon % 

v olatile % 

SATUI ARUTMIN - COAL 

16 - 2G m 
as received 

DIN 51718 6,59 

DIN 51719 8,35 

DIN 51720 41,18 

DIN 51720 43,88 

16 - 20 nm 
2 min. as received 

DIN 51718 0,27 

DIN 51719 15,01 

DIN 51720 59,07 

DIN 51720 25,65 

16 - 20 11111 

60 min. as received 

DIN 51718 0,22 

DIN 51719 21,08 

DIN 51720 78,06 

DIN 51720 0,64 

dry 

8,94 

44,09 

46,98 

dry 

15,05 

59,23 

25,72 

dry 

21,13 

7~,23 

0,64 

- - -,-

'\ 

dry-ash-free 

48,41 

51,59 

dry-ash-free 

69,72 

30,28 

dry-ash-free 

99,19 

0,81 

I 

1 

' 



• 1'· ~ •· ..... 
• 

\ -

•• 

t 

' 

, ,. 

' 

• 
I 
·1 

~ 

I 

I 

I 
I ' ., 
• 

_.-.......L,_ _ _:. --- --
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3.5.4.2. 

Fraction 
[nn) 

> 20 

16 

12.5 

10 

8 

5.6 

Particle Thermal stability index 
Sieve analysis of treated coal 
Sample No 4 

1000 ·c. 2 11in. 
[id] 

1000 ·c. ciO min. 
(11% I 

4 n o t s c r e e n a b l e 

2,8 

2 

1.4 

1 

0,5 

0,25 

0,125 

0 

agg10fl1f!rat ion 
behavior 

mass recovery % 

moderate strong strong 

66,03 47,92 

- --.- ~-:· 

,,,,, 
• • 
.. 
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3.5.5. sample No. 5 SENAKIN ARUTMIN - COAL 

3.5.5.1. 

Proximate analysis 
Sample No. 5 16 - 20 nl1I 
feed material as received dry dry-ash-free 

Moisture % DIN 51718 4,28 

Ash % DIN 51719 15,47 16,16 

Fixed carbon % DIN 51720 38,77 40,50 48,31 

Volatile % DIN 51720 41,48 43,33 51,69 

Proximate analysis 
/ Sample No. 5 16 - 20 11111 

Trea~ment: 1000 °C, 2 min. as received dry dry-ash-free 

' 
Moisture % DIN 51718 0,51 

-

' 
Ash % DIN 51719 22,89 23,01 

!' 

~ 

Ii -~· 
Fixed carbon % DIN 51720 58,51 58,81 76,38 

·~ ~ Volatile % DIN 51720 18,09 18, 18 23,62 

~ 

Proximate analysis 
Sample No. 5 16 - 20 nl1I 
Treatment: 1000 °c, 60 min. as received dry dr;-ash-free 

Moisture % DIN 51718 0,19 

Ash % DIN 51719 31,43 31,49 

Fixed carbon % DIN 51720 67,97 68,10 99,40 

Volatile % DIN 51720 0,41 0,41 0,60 

,t 

t 

' 
l ~, 

; 
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ECV-Ges.m.b.H.,A-8704 Leoben/ Austria 

3.5.5.2. 

Fraction 
[ 11111] 

> 20 

16 

12.5 

10 

8 

5.6 

Particle Thermal stability index 
Sieve analysis of treated coal 
Sample No 5 

1000 °C, 2 min. 
(111%] 

.. - - --..,-

1000 °C. 60 m1n. 
[mSJ 

4 no t s c r e e n a b l e 

2.a 
2 

1 

0,5 

0,25 

0, 125 

0 

agglomeration 
behavior 

mass recovery % 

strong very strong 

67,83 54,07 

\ 

• 
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3.5. 6. sample No. 6 

3.5. 6.1. 

oximate analysis Pr 
Sam 
fe 

ple No. 6 
ed material 

Ho isture % 

As h % 

Fi xed carbon % 

Vo latile % 

oximate analysis Pr 
Sa 
Tr 

mple No. 6 
eatment: 1000 °C, 

Mo isture % 

As h % 

Fi xed carbon % 

Vo latile % 

oximate analysis Pr 
Sa 
lr 

mple No. 6 
eatment: 1000 °c, 

Mo isti.;re % 

As h % 

Fi xed carbon % 

Vo lat1le ,.; 

ADARO - COAL 

16 - 20 nm 
as received 

DIN 51718 19,25 

DIN 51719 1,06 

DIN 51720 40,11 

DIN 51720 39,58 

16 - 20 nm 
2 min. as received 

DIN 51718 0,39 

DIN 51719 2,65 

DIN 51720 71,98 

DIN 51720 24,98 

16 - 20 nm 
60 min. as received 

DIN 51718 0,39 

DIN 51719 2,30 

DIN 51720 95,69 

DIN 51720 1,62 

. ---r- ..__,_ .. __ .· 

'\ 
\ 

I 

' i i ' 
dry dry-ash-free 

1,31 

49,67 50,33 

49,02 49,67 

dry dry-ash-free 

2,66 

72,26 74,24 

25,08 25,76 

dry dry-ash-free 

2,31 • 
96,06 98,34 

1,63 1,66 

"' 
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ECV-Ges.m.b.H .• A-870-4 Leoben/ Austria \ -
J 3.5.6.2. 

Particle Thermal stability index ' Sieve analysis of treated coal 1 

. J 
SillllPle No 6 1 

Fraction 1000 ·c. 2 •in. 1000 ·c. 60 •1n. 
(ml [Id] (d] 

> 20 - -

16 9,90 6,33 

12,5 15,58 26,17 

" - 10 15,93 16,50 

8 15,58 16,76 

5,6 20,03 17,00 

/ 
4 11,75 9,00 

2,8 5,21 4,25 

' 2 1,97 1,58 

,. 1,4 1,22 0,83 
. _, 

·~ ~ 
1 0,87 0,50 

0,5 1,27 0,58 

~ 
0,25 0,46 0,25 

0, 125 0,17 0, 17 

0 0,06 0,08 

agglomeration 
behavior non agglomeration non agglomeration • 

mass recovery % 57,38 40,05 

t 
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3.5.9. sample No. 9 LUMUT A2 - COAL 

3.5.9.1. 
~ 
l 
G 
} 

Proximate ana lysis . 
Sample No. 9 16 - 20 -
feed material as received dry dry-ash-free 

Moisture % DIN 51718 3,02 

Ash % DIN 51719 1,42 1,46 

Fixed carbon % DIN 51720 59,05 60,89 61,79 

Volatile % DIN 51720 36,51 37,65 38,21 

Proximate ana lysis 
Sample No. 9 16 - 20 11111 

\ 
Treatment: 10 0 0 °C. 2 min. as received dry dry-ash-free 

Moisture % DIN 51718 0,46 

Ash % DIN 51719 4,21 4,23 

Fixed carbon % DIN 51720 73,75 74,09 77,36 

Volatile % DIN 51720 21,58 21,68 22,64 

Proximate ana lysis 
Sample No. 9 16 - 20 11111 

Treatment: 10 0 0 °C, 60 min. as received dry dry-ash-free 

Moisture % DIN 51718 0,32 

Ash % DIN 51719 3,99 4,00 

F1xed carbon % DIN 51i20 94,82 95,12 99,09 

Volatile % DIN 51720 0,87 0,87 0,91 

\.. 

t ,, 



... . ' 
I • 

-

.... -

/ 

' 
J 

---- - ---- -
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3.5.9.2. Particle size distribution and aggl011eration behaviour 
thermal treated coal 

Fraction 
(•) 

> 20 

16 

12.5 

10 

8 

5,6 

Particle Ther11al stability index 
Sieve analysis of treated cGal 
Sample No 9 

1000 ·c. 2 ain. 
[di 

1000 ·c. 60 min. 
[d] 

4 n o t s c r e e n a b 1 e 

2,8 

2 

1,4 

1 

0,5 

0,25 

0,125 

0 

agglomeration 
behaviour 

recovery mass% 

very strong very stro1;g 

75,95 59,99 

- -.- _,___'!'--_ ·-
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3.5.10. sample No. 10 LUMUT/B COAL 

3.5.10.l. 

Proximate analysis 
Sample No. 10 16 - 20 DI 
feed material as received 

Moisture % DIN 51718 3,21 

Ash % DIN 51719 3,99 

Fixed carbon % DIN 51720 57,74 

Volatile % DIN 51720 35,06 

Prcximate analysis 
Sample No. 10 16 - 20 nn 
Treatment: 1000 °C, 2 min. as received 

Moisture % DIN 51718 0,30 

Ash % DIN 51719 9,45 

Fixed carbon % DIN 51720 69,10 

Volatile % DIN 51720 21,15 

Proximate analysis 
Sample No. 10 16 - 20 11111 

Treatment: 1000 °C, 60 min. as received 

Moisture % DIN 51718 0,23 

Ash % DIN 51719 6,63 

Fixed carbon % DIN 51720 92,82 

Volatile % DIN 51720 0,32 

. -r- ------ -

\ 

. 
'. 

dry dry-ash-free 

4,12 

59,65 62.22 

36.22 37.78 

dry dry-ash-free 

9,48 

69,31 76,57 

21,21 23.43 

dry dry-ash-free 

6,65 

93,03 99,66 

0,32 0,34 

rll 
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3.5.10.2. Particle size distribution and aggl<>11eration behaviour 
thermal treated coal 

Fraction 
(•) 

> 20 

16 

12,5 

10 

Particle Thenaal stability index 
Sieve analysis of treated coal 
Sa.ll(>le No 10 

1000 ·c. 2 min. 
(d) 

1000 ·c. 60 min. 
(di 

8 

5,6 

4 n o t s c r e e n a b 1 e 

2,8 

2 

1,4 

1 

0,5 

0,25 

0, 125 

0 

agglomeration 
behaviour 

recovery mass% 

very strong very strong 

75,24 60,21 

- ---- ---..:·· 
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Annex 

Ges m b H. 
Groin size Test No 815 

ARP - I distribution Rev. by KK 14-Jul-1992 

8700 LEOBEN Project: US/INS/91/183 

Material Sample No 1. PINANG-COAL 

Bulk weight kg/m> Humidity: ll,60 % 
Type of mosctine: HANO Specific. gravity: kg/m> I 
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Groin size Test No 816 
ARP - GesmbH. 

distribution Rev. by. KK I ,,_Jul-1992 

8700 LEOBEN Pro_.ed: US/INS/911183 

Material Sample No. 2. PRIMA-COAL 

Bulk weight: kg/m 2 Humidity: 7,15 % 

Type of moschine: HANO Specific gravity: kg/m1 
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Groin size Test No. 817 
ARP - Ges.mbH. l distribution Rev by KK 14-Jul-1992 

8700 LEOBEN Pro1ect: US/INS/91/183 

Material Sample No. 3. OMBIUN-COAL 

Bulk weight: kg/m' Humidity: 7 ,09 % 
Type of mosthine: HANO Specific gravity: kg/m' 
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Grain size Test No. 818 
-ARP Ges.m b.H. 

distribution 
I 

Rev. by. KK I 14-Jul-1992 

8700 LEOBEN Pro1e<:t: US/INS/91/183 

Material· Sample No 4. SATUI ARTUMIN-COAL 

Bulk weight: kg/m] Humidity: 
Type of moschine: HANO Specific. gravity: 
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Groin size Test No. 819 
ARP - Gesm b.H. I distribution ~ev. by. KK ~4-Jul-1992 

8700 LEOBEN Proiecl: US/INS/91/183 

Material Sample No. 5. SENAKIN ARUTMIN-COAL 

Bulk weight: kg/m> Humidity: 6,87% 
Type of masc.Noe: HAND Specific. gravity: kg/m 3 
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Groin size Test No 820 
ARP - Ges.mb.H. 

distribution I Rev by: KK 14-Jul-1992 

8700 LEOBEN Pro1ect: US/INS/91/183 

Material Sample No 6. AOARO-COAL 

Bulk weight: kg/ml Humidity: 18,87 % 
Type of moschine: HANO Specific. gravity: kg/ml 
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ARP -

8700 

Grain size 
Ges.m b.H. 

distribution 
LEOBEN Pro1ect: US/INS/91/183 

Material SAMPLE N09 - LUMUT A2 

Bulk weight: kg/mJ 

Type of moschine: BY HANO 

Test No. 
Rev. by: BS 
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Humidity: 
Specific gravity: 
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Grain size Test No 
ARP - Ges.m.b.H. 

distribution Rev. by BS 

8700 LEOEEN Project. US/INS/91/183 

Material SAMPLE NO. 10 - LUMUT 8 COAL 

Bulk weight: kg/r."IJ Humidity: 
l ype of moschine: BY HANO Specific. gravity: 
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Suitability for use in the COREX ?rocess 

() Can be used unreservedly 

e Must be processed, or •ixed 
with higher-quality coals 

~ Theoretically usable, but tests 
needed to confir• suitability 
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1 ••• 10 sa•ple No. 
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50 

Fig. - Classification of coals in accordance with their contents of ash 
(dry basis) and volatiles (dry, ash-free basis) 

a) Antracitc 
b) lignite charcoal 
c) High-volatile bitu•inous coal 
d) lignite 
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