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Fig. 1 FTIR spectra of (a) Cr(Sal-Ala) ; (b) Cr(Sal-Ala)-
MCM-41(2.30); (c) used Cr(Sal-Ala)-MCM-41(2.30)
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Fig.2 UV-Vis spectra of (a) Cr(Sal-Ala) ;
(b) Cr(Sal-Ala)-MCM-41(2.30)
2.1.2 YL S T FH 2R THI & 15 1 IS FF i Y
XRD % [ 0] A1, A A MCM-41 7R — 4> 3 19
(100) Fifi, BLAMAAT (110) | (200) B35 75 5T
W, FEUAHALIE BAT AN T M FRIE. o — iR A0
BEA)E , (100) 7 5 e o 13 4 BT ARG, T HL e
AMTEIEI L T (K 3) , X EE i FRIAR K
P T A NI AT ST R A R AR T
FL(100) fi7 S W 057 5 1l E 20 F 05 1010 A% , T
SEAER(FEL), WA YRR S 8EET
A fLArF 0 MCM-41 [N, edh, M4 1U-



568 54 F M

21 %

T AR C A 9 25

Scheme 1 Structure of heterogenised chromium complex
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Fig.3 XRD patterns of (a) MCM41; (b) Cr(Sal-Ala)-
MCM-41(2.30) ;(c¢) used Cr(Sal-Ala)-MCM-41(2.30)
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Table 1 Textural properties of the samples

Unit cellparameter® a BET surface area Pore size"

Samples .
(nm) (m”g™") (nm)
MCM-41 3.98 1150 2.76
Cr(Sal-Ala)-MCM-41(1.93) 4.25 612 2.23
Cr(Sal-Ala)-MCM-41(2.15) 4.43 585 2.18
Cr(Sal-Ala)-MCM-41(2.30) 4.57 520 2.15
Cr(Sal-Ala)-MCM-41(2.52) 4.71 507 2.09

*a=2d,,/3"?; b Calculated by the BJH method from the desorption isotherm.
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Table 2 Catalytic performancea of different samples

Catalysts Con. Sel.
(mol% )  (mol% )
blank 12.2 2.7
Cr(Sal-Ala) 30.2 16.9
Cr(Sal-Ala)-MCM41(1.93) 52.5 55.7
Cr(Sal-Ala)-MCM-41(2.15) 60.6 62.0
Cr( Sal-Ala) -MCM41 (2. 30) 75.5 68.5
Cr(Sal-Ala) -MCM41 (2. 52) 66.7 65.4

“ H,0, 100 mmol, CH;CN 10 mL, 0 °C, 4 h.
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Table 3 Effect of solvent on the epoxidationa of styrene

Solvents Con. (mol% ) Sel. (mol% )
CH, COCH, 40.2 15.7
DMF 51.5 32.5
CH, Cl, 63.7 40.6
CH,OH 60. 1 45.8
CH,CN 75.5 68.5

*H,0, 100 mmol, Solvent 10 mL, 0 °C, 4 h.
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Fig. 4 Effect of the condition parameters on the epoxidation of styrene
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Table 4 Catalytic performancea of reused catalyst

Con. (mol% ) Sel. (mol% )

Recycle runs

1 75.5 68.5
2 72.0 67.1
3 68.4 62.2
4 65.7 59.4

* H,0, 100 mmol, CH3CN 10 mL, 0 °C, 4 h.
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Preparation of Heterogenised Chromium Schiff Base Complex
and Its Catalytic Performance for Styrene Epoxidation

WANG Xiao-li ">, WU Gong-de ">, GUO Qi-wen’, LI Jun-ping ',
ZHAO Ning ', WEI Wei'* , SUN Yu-han '
(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;
3. Feicheng Acid Chemicals CO. LCD, Feicheng 271601, China)

Abstract: A series of alanine-salicylaldehyde Schiff base chromium (IIT) complexes immobilized on MCM-41 were
prepared and characterized by various physico-chemical measurements such as FIIR, UV-Vis, XRD, N, sorption
and elemental analysis. The heterogenised complexes were effective catalysts for the epoxidation of styrene with
30% hydrogen peroxide and gave significant improvement in catalytic performance than their neat analogue. Under
the optimal reaction conditions, the highest conversion of styrene reached 75.5% with 68.5% of the selectivity to
styrene oxides. In addition, the catalytic activity is remained after being recycled 4 times.

Key words: Heterogenised; Alanine; Schiff base complex; Styrene; Epoxidation





