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Table 1  Proximate and ultimate analysis of coal
Proximate analysis w,, /% Ultimate analysis w,,; /% 2
M AV FC C H N s 2.1
10.19 6.50 37.66 62.34 80.53 4.80 0.89 0.37
1 Co,

1.2
1.4 MPa 2.8 MPa 4.1 MPa >99.999%
2005-03-07 20050726
973 2004CB217704

1979-

E-mail fanx]20082002@ yahoo. com. cn



531

3.5X10°

3.0X10°
2.5X10%
20X10°

1.5X10°

Reaction rate dx/dz /s

1.0X107%
5.0X10
0

1
Figure

| a
C
™ o
AD
L é@@ A\Zj
Y-
K Ve
0 0.2 0.4 0.6 0.8 1.0
Carbon conversion xdm‘/%
1 Gasification reaction rates of chars

pyrolyzed at different N, pressures

[J atmosphric pressure O 1.4 MPa

50%

A 2.8 MPa v 4.1 MPa

11%

78

BET

BET

BET

a N, atmospheric pressure

b N, 4.1MPa
d N, 4.1MPa x, =87%

SEM

Figure 2 SEM analysis of Shenfu chars produced under different pyrolysis atmospheres and pressures
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2 BET
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Table 2 BET surface areas of chars under N, and BET
their corresponding partial gasified chars” 1.4 MPa
Pyrolysis pressure p /MPa 1.4 2.8 4.1
BET of chars A/ em™ g™ - - -
Carbon conversion w, /% 8.5 7.2 8.3
BET of gasified chars A/ m* g~ 98 94 94
# gasification samples recovered from previous analysis
2 ¢ 2 d 4.1 MPa 2 e 2 f
2 ¢
2 d 3 BET
Table 3 BET surface areas of chars pyrolyzed at
different H, pressures
2.2 Pyrolysis pressure p /MPa ~ Normal 1.4 2.8 4.1
BET of chars A/ m* g~ 255 241 267 337
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Figure 3 Gasification reaction rates of chars
pyrolyzed at different H, pressures
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Effects of pyrolysis pressure and atmosphere on gasification reactivity
of Shenfu char

FAN Xiao-lei ZHANG Wei ZHOU Zhi-jie WANG Fu-chen YU Zun-hong
Institute of Clean Coal Technology East China University of Science and Technology Shanghai 200237 China

Abstract The effects of pyrolysis pressure and atmosphere on the CO,-gasification reactivity of Shenfu char
were investigated by using a pressurized-TGA. It is found that tar redeposition and repolymerization which occur
during pressurized-pyrolysis under N, 1i.e. tar secondary reaction could influence the initial gasification reactiv-
ity of char significantly. The tar cracking product produced by tar secondary reaction would cover the surface of
char particle and form a less reactive layer which could overlay the inlet of micro-pores of char particle to de-
crease the accessibility of reactant to the reactive sites inside the particle and slow down the initial gasification re-
activity of char. Hydro-gasification during hydro-pyrolysis consumes the less reactive layer and the carbonaceous
part of chars which forms more reactive sites on chars. Higher hydrogen pressure is favorable for the hydro-gas-
ification and the increase of chars gasification reactivity. Compared with the pyrolysis under N, hydro-pyrolysis
is advantageous to increase the gasification reactivity of chars. Under N, atmolsphere tar secondary reaction
would decrease the reactivity of chars. However in the case of hydro-pyrolysis the negative effects brought by
tar secondary reaction can be rule out by the activation of the char by the hydrogasification. It is noted that under
the experiment conditions used in this study hydro-pyrolysis is favorable for increasing the gasification reactivity
of chars either at atmospheric pressure or at higher pressures.
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