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Figure 1 Critical temperature and pressure of reacting

mixture along the reaction course of toluene
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Table 1 Critical properties of the reacting mixture along benzene
the reaction course of toluene disproportionation - AN
= a0l 0luens 2= 5
Reaction Mole fraction of reactants mixture 71, P. g M \(\)g
= : . p-xylene
extent /%  benzene tolene p —xylene /K /MPa

©
0.0 0.000 1.000 0.000 592.2 4.11 2 200

j2l
21.1 0.105 0.789 0.106 593.3 4.11 &
39.8 0.199 0.602 0.199 594.3 4.12 0.0 ‘ . | ‘
59.6  0.298  0.404  0.298 595.2 4.13 25 %0 60062

Temperature 7 /K
78.0 0.390 0.220 0.390 596.2 4.14
2
100.0 0.500 0.000 0.500 597.0 4.15
+ Figure 2 Projection of the critical pressure versus the
+ + critical temperature and the vapor pressure
of each pure component below the critical
1 1 temperature

1 critical point of pure substance 2 critical point locus
of binary mixture of benzene + p —xylene
— the critical point along the disproportionation course
the vapor pressure of each pure component below

the critical temperature
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Figure 3 Effect of temperature on the conversion of Figure 4  Effect of pressure on the conversion of
toluene a and on the selectivity of p — xylene toluene a and on the selectivity of p — xylene
b under near critical conditions at 4.6 MPa b under near critical conditions at 593 K
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Figure 5 Effect of pressure on the conversion of toluene a Figure 6  Effect of pressure on the conversion of toluene a
and on the selectivity of p —xylene b under near and on the selectivity of p —xylene b under high
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Toluene disproportionation over HZSM -5
under near critical conditions

ZHANG Zhi —zhi' > QIN Zhang — feng' WANG Guo —fu' WANG Jian — guo'
1. State Key Laboratory of Coal Conversion Institute of Coal Chemistry Chinese Academy
of Sciences Taiyuan 030001 China
2. Graduate School of the Chinese Academy of Sciences Beijing 100039 China

Abstract The critical properties of both binary and ternary mixtures involved in the toluene disproportionation
were measured by using a high — pressure view cell with visual observation. Moreover the critical properties of
the ternary mixture were determined with the compositions representing reaction proceeding extent of toluene dis-
proportionation. Based on that toluene disproportionation over HZSM -5 catalysts under near critical and high
temperature was comparatively studied. It was found that both the catalyst stability and the selectivity of para —
xylene under near critical conditions in toluene disproportionation were higher than those under high temperature.
The conversion of toluene increased with the temperature but the selectivity of para — xylene decreased with the
increase of temperature. The pressure has little effect on the selectivity of para — xylene at high temperature but
the conversion of toluene increased with the pressure.
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