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Table 1  Effect of molar ratio of benzene to olefins on

alkylation reaction

Molar ratio of Conversion rate of
benzene to olefins olefins (%)

Selectivity of
2-alkylbenzene (%)

2 17.02 44.29
4 74.39 45.69
5 87.46 46.13
6 98.47 46.52
8 54.71 47.31
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Table 2 Effect of [Bmim]CI/AICI; ionic liquid with different

molar fractions of AICI;on alkylation reaction
Aluminum chloride molar Conversion rate Selectivity of

fraction, x of olefins (%) 2-alkylbenzene (%)
0.40 0 -
0.50 0 -
0.55 11.08 47.08
0.60 37.26 46.31
0.63 71.89 46.23
0.67 87.46 46.13
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Table 3 Effect of reaction temperature on alkylation reaction
Reaction temperature Conversion rate of Selectivity of

(C) olefins (%) 2-alkylbenzene (%)
20 23.87 47.03
30 41.11 46.20
40 50.17 46.06
50 60.42 45.85
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Table 4 Effect of different olefins on alkylation reaction

Olefins Conversion rate of Selectivity (%)
olefins (%) 2-alkylbenzene  3-alkylbenzene  4-alkylbenzene  5-alkylbenze  6-alkylbenzene 7-alkylbenzene
1-Decene 100 4417 21.55 16.76 17.51 - -
1-Dodecene 100 39.16 18.98 14.20 14.80 12.85 -
C16~C18 olefins 87.46 46.48 10.58 9.04 8.16 8.05 17.68
4 i S 3R
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(2) WILLL ANy FIRET RAE B TR Lewis FRbE
AR R N 45 R, BTk AICI; BE/R 4
Hhn, Lewis FREE, MEALIEMEBS. BFHAATOR
MLLAM ek 25 R, B B A R AL e
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Alkylation of Benzene with C16~C18 Olefins Catalyzed by [Bmim]CI/AICI; lonic Liquid

DONG Bin-gi!, WU Qin*?, HAN Ming-han’, XIN Hong-liang*

(1. Department of Chemical Engineering, Tsinghua University, Beijing 100084, China;
2. School of Chemical Engineering and the Environment, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The alkylation of benzene with a-C16~C18 olefins catalyzed by 1-butyl-3-methylimidazolium-aluminum chloride
([Bmim]CI/AICIy) ionic liquid with different aluminum chloride molar fractions was studied under different reaction conditions. At room
temperature, a high conversion rate of 98% of olefins and a high selectivity of 46% of 2-alkylbenzene were obtained within 30 min when
the aluminum chloride molar fraction x was 0.67 and molar ratio of AICI; in the catalyst to olefins was 0.04. The Lewis acidity strength
of the ionic liquids with different molar fractions of aluminum chloride, which was characterized by infrared spectroscopy using
acetonitrile molecule as probe, was correlated with the performance of catalyst in alkylation reaction. The ionic liquid showing a strong
Lewis acidity strength had good performance in alkylation reaction. Strong polarizabilities of the ionic liquid characterized by FT-IR
spectra using benzene as molecule probe could stabilize the carbenium ion intermediate. In addition, the effect of different olefins on
alkylation reaction was also investigated.

Key words: heavy alkylbenzene; ionic liquid; alkylation; infrared spectroscopy; Lewis acid



