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Tab. 1 Comparison of catalytic activities of different catalysts

AL 7 d/nm n/(mmol « g~ 1) C/% S/ % r/(mmol * min~ 1)
A-1 1584 0. 64 20. 56 85.21 4. 77
A-2 7.10 1.18 10. 02 87. 84 2.33
A-3 1. 56 0. 94 7.81 88. 33 1.81

AlCls - - 33.19 69. 00 7.71
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Fig.1 Conversion vs. reaction time plots for the benzylation of benzene over the different catalysts
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Fig. 2 Pseudo-first order plots (In[1/(1—C)] vs. t) for the benzylation of benzene over the different catalysts
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Tab. 2 The results of apparent rate constants, apparent activation energy and

frequency factor under different temperatures

o ko/10 Zmin !
1Ak E./(k] +mol™")  A/min!
303 K 313 K 323 K
A-1 2. 64 4. 20 5.93 33.00 1. 30X 10*
A-2 1.32 2.08 3.41 38. 60 5.90X10*
A-3 1. 00 1.76 2.91 43.50 3.10X10°
AlCls 4.07 5.57 7.28 23.70 4.90X10?
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Tab. 3 The results of diffusion coefficients

under different temperatures

De/(10"* mm? » min~ 1)

1AL
303 K 313 K 323 K
A-1 2. 84 7.91 16. 90
A-2 0.27 0.56 1.52
A-3 0.12 0. 34 0.91
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Reaction kinetics of diphenylmethane synthesis
over immobilized AICI; catalyst

Jl Min®, WU Hai-ming, HE Min, JIANG Shan, CAl Tian-xi

( State Key Laboratory of Fine Chemicals, Dalian University of Technology. Dalian 116012, China )

Abstract: The catalyst of AICl; immobilized on y-Al, O; with different pores was prepared and tested
in the benzylation reaction of benzene with benzyl chloride to form diphenylmethane. Conventional
homogeneous pure AICl; was also included for comparison especially on temperature. The
experimental data of forming diphenylmethane for different reaction temperature and catalyst were
gained by gas chromatography. The kinetics model of the reaction, in which internal diffusion factors
were considered, was established. Then the parameters of diphenylmethane apparent formation rate
constant, apparent activation energy and diffusion coefficient were obtained in a liquid-solid reaction
system. The results indicate that the immobilized AICl; catalyst was found to be more selective but
less active compared to pure AlICl; due to its pore diffusion resistance. With the decrease of the pore
diameter of the supports, the diffusion coefficient of the reaction decreases sharply. The internal
diffusion resistance plays an important role in the activity of benzylation reaction of benzene with

benzyl chloride to form diphenylmethane over the immobilized AICI; catalysts.

Key words: benzylation; immobilized AlCl; catalyst; reaction kinetics; diffusion coefficient



