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Fig. 1 The XRD patterns of as-synthesized (a) ,
and calcined Al-MSU-S-Y samples (b)
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Table 1 Effect of the catalyst amount on the yield

Catalyst amount (g) Conversion (% )  Selectivity (% )

0.10 77.6 99.7
0.15 79.6 99.5
0.20 80.5 99.1
0.25 80.6 98.9
0.30 80.6 98.6

Cyclohoxane: 10 mL, Butanone: 0.1 mol, Glycol: 0.12 mol,
Reacton time; 2.0 h, Reaction temperature; 80 ~ 100 C

BEE AL P, B b pragn, X 22
AR TR, REFR AL S 20 PO, (H2Y
AL T B35 0. 20 ¢ LS, PS8 Al . PRI
AL FIE B HE N 0.20 g, B 2.0 ¢ HAI-MSU-S-Y/
mol T .

2.4.2 JN I [ B 5 ] B2 ATLUE W, O
TR B B, Agia RO 3, DREFR w0 s £
WEE ORI TR R3S N, R Ak n. 2. 0h J5, ik
BV, B A AR IAN A, T HL, K I ]

R 2 Rz A )X R 50

Table 2 Effect of reaction time on the yield

Time (h) Conversion (% ) Selectivity (% )
0.5 53.7 100
1.0 72.2 99.8
1.5 79.4 99.4
2.0 80.5 99.1
2.5 80.6 98.7
3.0 80.5 98.5

Catalyst: 0.2 g, Cyclohexane: 10 mL, Butanone: 0.1 mol,
Glycol : 0.12 mol, Reaction temperature: 80 ~ 100 °C
SRARIR, MR REPEREAR. P, 38 AL RO
AfME] 2 2.0 h.
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Table 3 Effect of mole ratio of butanone to glycol on the yield

n (Butanone)/n (glycol )Conversion (% )  Selectivity (% )

1: 1.0 78.9 96. 4
1: 1.2 80.5 98.9
1: 1.4 80.6 98.9
1: 1.6 80.6 99.1
1: 1.8 80.5 99.2
1: 2.0 80.6 99.2

Catalyst: 0.20 g, Cyclohexane: 10 mL, Butanone: 0.1 mol,
Reaction time; 2 h, Reaction temperature; 80 ~ 100 C
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Table 4 The results of different aldehydes and ketones

Aldehydes (ketones)  Conversion (% ) Selectivity (% )

Cyclohexanone 99.5 100
Butanone 80.5 99.1
Propionaldehyde 77.1 86.2
n-Butyraldehyde 88.1 98.7
iso-Butyraldehyde 99.9 95.0
n-Valeraldehyde 95.9 98.7
iso-Valeraldehyde 96.3 96.9
n-Octylaldehyde 97.9 99.3
Benzaldehyde 96.2 99.5

Catalyst: 0.2 g, Cyclohexane: 10 mL,
Aldehyde ( ketone ) ; 0.1 mol,
Glycol: 0.12 mol, Reaction time: 2 h
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Table 5 The efficiency of recycled catalyst

Recycle times Conversion (% ) Selectivity (% )

1 99.7 100
2 99.6 100
3 99.4 100
4 99.3 100
5 99.2 100
6 99.1 100
7 98.8 100
8 98.5 100
9 98.1 100
10 97.6 100

Catalyst: 0.20 g, cycloxane; 10 ml,

cyclohexanone ; 0.1 mol,

glycol: 0.12 mol, reaction time: 2 h,

reaction temperature: 80 ~ 100 °C

recovered catalyst after filtration, dried at 80 °C in over,

and reused.
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The Synthesis of AI-MSU-S-Y and Its Catalytic Activity
on the Synthesis of Acetals and Ketals

LIU Cai-hua, LIANG Xue-zheng, YU Xin-yu, GAO Shan, YANG Jian-guo, HE Ming-yuan
(Shanghai Key Laboratory of Green Chemisiry and Chemical Process, Chemistry of Depariment,
East China Normal University , Shanghai 200062, China)

Abstract; Mesoporous molecular sieves Al-MSU-S has been prepared from the precursor of Y zeolite using 1-hexa-
decane-3-methyl-imidazolium bromide (CMIMB) as a template in basic medium, which exhibited larger pore diam-
eter, pore volume and surface area. The catalytic activity of AI-MSU-S-Y was studied via the acetalization and ketal-
ization of different aldehydes and ketones with glycol. Results showed that it was an efficient catalyst for the synthe-
sis of acetals (ketals).

Key words: Ionic liquid; Al-MSU-S -Y; Acetal; Ketal; Glycol
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