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Study on the variation of pore structure parameter of coal char at high temperature and
its effect on gasification rate
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Abstract: In this paper, the variation of pore structure of three typical coal chars with the gasification temperature
and its effect on subsequent gasification reaction were studied by means of drop tube furnace (DTF) and
thermogravimetric analyzer (TG). The results show that the pore structure parameter of coal char increases with the
increase of temperature, which characterizes the shrinkage and closure of pores at high temperature. The local
decrease of pore structure parameter near the ash melting point indicates the blockage and cover of pore structure
caused by ash melting at high temperature. The growth ratio is defined as the ratio of the difference between the
maximum gasification reaction rate and the initial reaction rate to the initial reaction rate. When the pore structure
parameter is greater than 2, there is a linear relationship between the growth ratio and the pore structure parameter,
and the growth ratio increases with the increase of the pore structure parameter. When the pore structure parameter
is less than 2, the relationship between the growth ratio and the pore structure parameter is not obvious. The
experimental results also show that the high content of alkali metals has a great effect on the gasification rate, which
makes it difficult to accurately fit the experimental data curve with the existing model, and the value of the growth
ratio can not be affected by it. It is feasible to couple the growth ratio to the gasification model to improve the
robustness of the model.
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Table 1 Properties of coals
Proximate analysis w, /% Ultimate analysis wq /%
Sample
FC A M 14 N C H S O*
SH 52.9 11.1 3.9 32.1 1.3 69.8 4.7 0.5 12.2
YN 22.8 4 18.7 544 1.4 67.5 5 1.2 19.9
ZD 39.8 5.2 15.5 39.5 0.9 71 3.7 0.5 17.6
*: by difference
F2 BREMTUSHFTRSN
Table 2 Proximate and ultimate analysis results of chars
Proximate analysis w /% Ultimate analysis w /%
Sample
FC A 14 N C H S

SH 79.79 16.99 322 0.86 82.26 0.36 0.78

YN 89.85 8.25 1.90 1.32 88.81 0.20 1.34

ZD 88.66 9.06 2.28 1.01 89.42 0.17 0.99
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Table 3 Results of ash composition of coals
Ash composition w /%
Sample :

SIOZ A1203 CaO S03 Fe203 Kzo NaZO MgO

SH 47.2 20.7 12.9 6.8 6.6 1.7 1.6 1.1

YN 39.6 22.7 - 10.4 10.8 1.8 7.5 6.1

ZD 12.5 6.1 18.6 25.6 16.4 0.7 5.9 13.0
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Table 4 Fusion characteristics of coal ash

Temperature/ C
Sample DT ST HT FT
SH 1220 1238 1257 1270
YN 1208 1220 1234 1250
ZD 1299 - - 1304
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Table 5 Kinetic data of coal char gasification

Temperature range

Sample high temperature middle temperature low temperature
E/(kJ-mol ) Ind E/(kJ-mol ) In4 E/(kJ-mol ) In4
SH 11.1 -3.6 66.3 0.6 240.6 16.8
YN 17.2 -29 75.9 1.8 281.8 20.5
ZD -1.8 —4.5 49.8 0.5 158.6 9.5

TP K 50-150 kJ/mol, Ind K 10 DL T, % 7 {H;
TR AR SETL i, G AL RE AN Ind 4k 22 /0, Th AL fE R
RE R (™, 5 A SRRV B — 3
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