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Table 1 Yield of epoxide in different ionic liquids

% 1 &%, YU [emim] BF,, [emi] SE #
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BOR, 1 LA [bmimIBF, K& F & R JLF & A HEL
BOR. AR LB () Mgk R K FH  FiLemi]SE B T#
RN EERF. ERXREN, Ulemi]SE H
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£ 25CRYHCH AR KR 2 mmol KRHFT,
# 4% MTO 4 {7 F &. UHP S 47 /i & fo
[emi]SEEFRIERE I/ ERHATELRE. %
EXRBHFRIITFHR2, LRERIIFR 3.
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Table 2 Program of orthogonal experiment
EX
K F A B c
MTO A& /pmol UHP A /mmol {emi]SE Fi#/mL

1 10 2 1.2

2 20 3 1.8

3 40 4 2.4

4 80 5 3

%3 HEHEXHEER

Table 3 Results of orthogonal experiment for cyclohexene

A B C =HR/% )
kil MTO & UHP & [emi]SE i th 4h aRE
1 1 1 1 77.99 87.93 100%
2 1 2 2 86.23 95.8 100%
3 1 3 3 80. 74 93. 96 100%
4 1 4 4 76. 4 93,01 100%
5 2 1 2 70.5 70. 97 100%
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#43
ERRE A b ) ¢ R M
MTO A& UHP fiff  [emi]SE H#t th 4h

6 2 2 1 88. 65 92.38 100%
7 2 3 4 87.97 95.23 100%
8 2 4 3 87, 68 98, 62 100%
9 3 1 3 61,22 61.22 100%
10 3 2 4 94,31 94,31 100%
11 3 3 1 98, 81 100 100%
12 3 4 2 93,51 100 100%
13 4 1 4 56,28 57.03 100%
14 4 2 3 93. 83 91. 89 100%
15 4 3 2 96. 32 100(2h) 100%
16 4 4 1 100 100(2h) 100%
k1 90. 96 64. 99 93.76
k2 94.93 92. 40 90. 23
k3 97. 40 97.16 82.08
k4 97.45 97.46 91.05
R 6.49 32.47 11.68
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MTO catalyzed epoxidation of cyclohexene in ionic liquids

YUE Shuang', SUN Xiao-yun'*, LI Na?, ZHANG Bo', YU Ying-jie* , ZANG Shu-liang'*?
(1. Institute of Rare and Scattered Elements ,Liaoning University . Shenyang 110036 .China; 2. Liaoning University
of Petroleum & Chemical Technology, Fushun 113001, China; 3. Shenyang Institute of Aeronautical Enginengi-

neering »Shenyang 110136 ,China)

Abstract; The catalytic system was established by using MTO as catalyst, UHP as oxidant,and four kinds

of ionic liquids as reaction solvents,and the properties of catalytic epoxidation for cyclohexene were investi-

gated. The results indicated that it is an effective system for epoxidetion of cyclohexene with better activi-

ties at the room temperature, The epoxidation is the best when using [emi]SE ionic liquid as solvent, the

best reaction conditions of olefins at room temperature are by orthogonal experiment;2 mmol cyclohexene

as substrate,the catalyst:substrate:oxidant 2:100:200,ionic liquid 1.2 ml,
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