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ABSTRACT

This paper describes the calculation method to obtain the product composition of coal pyrolysis at high
pressure and high temperature. The products of coal pyrolysis should be determined for the coal gasifier
simulation, and this is the first step of the coal gasifier simulation. The pyrolysis product distribution greatly
affects the coal gasifier efficiency such as carbon conversion, cold gas efficiency and the syngas composition
at the outlet of the gasifier. The present calculation method is based on the coal ultimate/proximate analysis
and several correlations among gasifier pressure, coal properties and pyrolysis products. The calculated
products for 5 coals have been compared with those from the commercial pyrolysis model.
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Fig. 5 Matrix form of 10 linear equation for primary pyrolysis.
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Table 1 Proximate/Ultimate analysis of sinwha coal
Proximate analysis (wt. %) Ultimate analysis (wt. %)
As-received Dry basis Daf basis Dry basis Daf basis
Fixed carbon 54.64 58.16 63.39 C 7923 86.37
Volatile 31.55 33.58 36.61 H 4,72 5.14
Ash 7.76 8.26 (6] 6.60 7.19
Moisture 6.05 N 1.08 1.17
S 0.12 0.13
Ash 8.26
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Dry basis (wt.%) Char CH4 CO CO,

HCN H,S COS

63.39 2.56 2.08 323

Primary products

21.41 2.37 3.06 1.77 0.10 0.01
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Table 3 Composition of tar pyrolysis (wt. %)
Dry basis (wt.%) Soot . CHy 0 H, HON HS
Secondary Products 77.35 3.50 12.58 4.17 226 0.14
Table 4 Composition of pyrolyzed products of sinwha coal (wt. %, dry)
Dry basis (wt.%) Char CHa4 (60] COy  |soot (tar) | HO Ha HCN H,S COS
Primary products 63.39 2.56 2.08 3.23 21.41 2.37 3.06 177 0.10 0.01
Secondary products 0.75 2.69 16.56 0.89 0.48 0.03
Total product 63.39 3.31 4.77 3.23 37.97 237 395 2.25 0.13 0.01
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Table 5 Properties of five coals used in this study

Fig. 7 Van krevelen diagram for 47 coals.

Proximate analysis (wt.%, dry) Ultimate analysis (wt.%, dry) HHV
Coal 33 4 3 . .

M FC? YR Ash C H 0 N g Ash | (kcal/kg. as-received)

Elk valley 1.26 63.31 23.79 11.64 80.09 4.26 144 191 Q.51 11.79 6,857

Peabody 9.30 37.01 43.03 10.66 713 5.67 9.85 0.98 0.46 11.74 6,026

Flame 9.98 38.31 3532 16.39 63.36 4.94 11.19 1.07 1.24 18.20 5,557

Indominco | 12.61 42.39 40.25 4.75 72.14 523 14,97 1.31 0.92 54 5974

MIP 12.74 43.33 38.99 4.94 70.13 543 16.39 1.46 0.92 5.66 5,818

1) M : Moisture, 2) FC : Fixed Carbon, 3) VM : Volatile Matter
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