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Abstract : This paper presents results on CO; gasification of 17 raw coals containing a wide range of volatile matter (21-57 wt%).
The gasification is performed using a TGA under CO; and also under N, atmosphere. An amount of weight loss with increasing
temperature is proportional to that of volatile matter in a coal under N atmosphere. Reactivity of CO, gasification also increases
with a content of volatile matter. However, the correlation is a little scattered. Oxygenated functional groups in a coal are
generally reactive and therefore, an increase in O/C ratio leads to enhanced reactivity. However, CO» reactivity is affected by
neither H/C ratio nor a content of ashes that possibly activate the gasification reaction. These findings are also applicable to steam

coal gasification and the reactivity series are confirmed in the test at a fixed bed reactor.
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Table 1. Proximate/ultimate analysis and calorific values of 17 coals

Proximate analysis (wt%)* Ultimate analysis (wt%)** HEV
Name | Code | Commyfy e | Volatile | Fixed | o | g | N0 | s | alke)

1 Posco PO Australia 1.3 213 69.0 9.8 85.8 | 3.7 1.3 2.8 6.4 8,596
2 Denisobar DE Russia 3.0 28.3 57.4 143 | 915 | 4.1 1.2 29 0.3 6,688
3 Minmetal MI China 49 30.5 57.6 119 | 823 | 438 1.0 10.6 1.2 7,056
4 Mt. Arthur MT Australia 4.7 315 51.2 173 | 784 | 55 22 12.8 1.1 6,433
5 Drayton DR Australia 2.9 33.6 53.7 12.7 | 83.8 | 5.8 1.8 8.0 0.6 6,530
6 Kideco KI Indonesia 7.4 36.3 572 6.5 80.5 53 0.9 129 | 04 6,561
7 Suek SU Russia 6.0 37.8 443 179 | 73.5 5.7 1.7 18.3 0.8 6,032
8 Shenhua SH China 7.4 38.8 483 129 | 76.7 | 5.7 1.1 157 | 0.8 6,465
9 Coal Valley CcO Canada 8.0 39.8 46.3 139 | 729 | 5.6 1.1 19.6 | 0.8 6,088
10 Datong DA China 5.1 38.9 50.8 102 | 839 | 4.0 0.9 104 | 0.8 5,865
11 Cyprus CcYy Australia 13.2 453 48.6 6.1 764 | 6.2 1.4 157 | 0.2 6,700
12 SK SK Indonesia 17.0 49.9 352 149 | 75.7 | 43 1.3 184 | 0.3 4,806
13 Mongol MO | Mongolia 11.9 48.4 38.1 135 | 763 | 43 0.7 185 | 0.2 4,996
14 Wira WI Indonesia 4.9 47.8 39.5 12.8 | 746 | 6.6 1.5 16.1 1.3 6,766
15 Eco EC Indonesia 11.1 53.5 42.4 4.1 699 | 52 09 | 239 | 0.1 5,880
16 Samhwa SA Indonesia 6.7 56.3 41.6 22 | 719 | 52 1.0 | 21.8 | 0.0 4,554
17 Roto RO Indonesia 6.7 56.7 394 39 71.4 5.6 0.7 222 0.1 5,540

*. dry **: dry & ash-free
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Figure 1. Schematic view of a fixed bed gasification reactor.
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Figure 2. TGA result of N, atmosphere. (a) TGA result of 17 coals
under N, atmosphere and (b) Volatile matter (wt%) versus
weight difference (wt%) between 150 and 900 C.
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Table 2. Summary of TGA results under N, and CO,: Weight remaining at 700, 800 and 900 C

wt% at 700 C wt% at 800 C wt% at 900 C
Name Code VM (wt%)

N, CO; N2 CO, No CO,
1 Posco PO 21.3 86.14 85.38 83.14 83.00 80.49 80.76
2 Denisobar DE 28.3 80.58 81.32 77.27 78.32 74.26 73.19
3 Minmetal MI 30.5 80.16 79.65 76.66 76.29 73.39 71.65
4 Mt. Arthur MT 31.5 78.17 77.01 74.99 74.52 71.59 71.59
5 Drayton DR 33.6 74.84 74.75 71.74 71.91 69.17 68.22
6 Kideco KI 36.3 74.32 74.33 70.18 69.10 66.30 56.42
7 Suek SU 37.8 72.03 73.83 68.90 70.81 66.51 65.95
8 Shenhua SH 38.8 73.52 73.81 69.85 69.98 66.56 60.86
9 Coal valley CO 39.8 72.66 73.72 68.45 68.37 65.00 57.61
10 Datong DA 38.9 74.47 74.55 70.28 68.71 65.46 54.56
11 Cyprus CY 453 63.32 63.12 57.87 55.13 50.48 38.24
12 SK SK 49.9 66.20 67.65 60.45 54.29 54.11 24.47
13 Mongol MO 48.4 66.20 66.78 60.98 54.37 55.48 25.44
14 Wira WI 47.8 63.05 62.92 59.62 59.93 56.51 55.31
15 Eco EC 53.5 58.83 56.43 52.73 41.22 45.11 11.74
16 Samhwa SA 56.3 57.68 56.32 51.46 42.34 43.89 9.32
17 Roto RO 56.7 57.03 56.27 51.85 44.69 45.86 19.26
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Figure 3. TGA result of CO; atmosphere. (a) TGA result of 17 coals under CO, atmosphere and (b) Volatile matter (wt%) versus weight difference
(wt%) between 700 and 900 C.
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Figure 6. CO, gasification of Posco (PO), Kideco (KI), Cyprus (CY)
and Samhwa (SA) at 800 C in a fixed bed reactor.
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