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Table1l IRV ccnabsorption frequencies of liquid phase and adsor bed species of pyridine
Ring vibration modes? — Frequency/ em*
Liquid HPyP L Py°© BPy¢
19b 1439 1440 1445 1445 1460 1530 1550
19a 1478 1480 1490 1478 1490 1478 1490
8b 1572 1577 1575 1585 1600 1613
8a 1579 1580 1600 1602 1632 1631 1640

2 Modes as assgned by Ref. 5; ° Hydrogen-bonded pyridine;©
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Fig 1 IRV cen spectra of pyridine diluted with chloroform
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Fig 2 IR spectra of [ bmim] Cl/ AICl5 ionic liquid
using pyr idine as probe
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Table 2 IRV ccn absor ption frequencies of pyridine in [ bmim] Cl/ AICls ionic liquid
Freguency/ cm~ *
Type  Mode 0 40 0 50 0 55 - \; 60 0 63 0 67
Py 190 1439 1439 1439 1439 -
8a 1584 1584 1584 - - -
L Py 19b 1449 1 449 1 449 1449 1449 1449, 1 454
19a - 1492 1492 1492 1493 1493
8a 1613 1614 1614 1614 1615 1615, 1622
2 2 , , C=N 4
Xaa, 04 067 [bmim]Cl/AlICs AlCl; [bmim]Cl/ AlC;
, AlCl3 ,1439,1584cm* 4 . Xaay 04,05
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» X(Aldy) 0. 67 , AlCl7 ,
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Lewis Fig 3 IR spectra of pure acetonitrile
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Fig 4 IR spectra of [ bmim] Cl/ AICl5 ionic liquid 72
using acetonitrile as probe 540
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1: Conversion akenes; 2: Sdectivity to a kybenzene
, X@gy) € 05,
, X@aigy >0.5 X(alclg) »
100 - 3
§ 80 - :
=
E 60 | )
L AlCl; x 04 05 ,
% 40 - 9 Lewis , Lewis
é , . AlCl3
£ 20 x>05 Lewis ,
S
0 F
ﬂ J—I , AlCl3 X <
0.40 0.50 0.566 0.60 0.63 0.67 05 - x>0 55
Xalcl ' ' '
Fig 5 Hfects o acidic grength of ILs on alkylation 5 ' '
reaction of benzene with 1-dodecene ’ ’ .
Lewis Al:Cl7

1: 1-dodacene converson; 2: Selectivity to 2-dodecyl benzene




464 27

[1] Zhao DB, WuM, Kou Y, et a. Catal. Today, 2002, 74: 157.

[2] Yang YL, Kou Y. Chem. Comm. , 2004, 4: 226.

[ 3] SHELi-gin, LI Xuarrwen( , ). Petrochemical Technology ( ) , 2000, 29: 621.

[4] Connel G, DumescJ A. J. Cata., 1986, 101: 103.

[5] KlineC H, TurkevichJ. J. Chem. Phys. , 1944, 12: 300.

[6] FerreiraML, Volpe M. J. Mol. Catal. , 2002, 184: 349.

[ 7] Daturi M, Appel L G. J. Catal. , 2002, 209: 427.

[ 8] Bourne K H, Cannings F R, Rtkethly R C. J. Phys. Chem. , 1970, 74: 2197.

[9] SU Wenryue, FU Xianzhi , WEI Ke-mei ( , , ). Spectroscopy and Spectral Analyss( ) , 2000, 20
(6) : 840.

[10] Zaki M I, Hasan M A, Al-Sagheer F A , et al. Colloids and Surfaces A : Physcochem. Eng. Aspects, 2001, 190: 261.

Sudies on Acidity of Chloroaluminate lonic Liquidsand Its Catalytic
Performance for Alkylation of Benzene with Long-Chain Alkenes

WU Qin*'?, DONGBIinqg*, HAN Minghan'" , XIN Hongliang', ZUO Yi-zan' , JIN Yong'
1. Department of Chemical Engineering, Tsnghua Universty, Beijing 100084, China
2. School of Chemical Engineering and the Environment , Beijing Institute of Technology , Beijing 100081, China

Abgract  The acidity of chloroal uminateionic liquids (IL s) was determined by using pyridine and acetonitrile as IR spectroscopic
probes. Based on the characterization method of acidity of olid acid, IRV cev absorption frequencies of pyridine in ionic liquids
were assgned. By using the pyridine probe, it wasfound that when the anion molar composition x of ionic liquid varies within
0. 4-0. 5, ionic liquids exhibit weak Lewis acidity. Strongly basc molecular pyridine can be used as a probe to measure the acidity
of ionic liquids whether their acidity is strong or weak , while weakly basic molecular acetonitrileisonly fit for strong acid. In ad-
dition, the Lewis acidity-activity correlation for the chloroaluminate ionic liquids catalyst in the akylation reaction was studied.
The weakly acidic ILswith x< 0. 5 does not exhibit any cata ytic activity in the alkylation reaction. When the anion molar com-
postion x is more than 0. 55, the activity of ionic liquids is greatly enhanced due to the increase in the strength of the strong
Lewis acidic species Al.Cl7 . But with the increase in akenes conversion, the selectivity of 2-alkylbenzene is dightly reduced.
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