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Effects of crystallization time on the catalysis of Cs-La/SBA-15 for
aldol condensation of methyl propionate and formaldehyde
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Abstract Aldol condensation of methyl propionate ( MP) and formaldehyde (FA) is a green and
sustainable route to synthesize methyl methacrylate ( MMA ). The key to the route is to develop
effective catalysts, and the supports of catalysts play an important role in the catalytic performance.
SBA-15 with different crystallization time was synthesized by the hydrothermal method and the Cs-
La/SBA-15 catalysts were prepared by wetness impregnation method. The catalysts were
characterized by XRD, SEM, IR, BET, TPD, etc. The effect of crystallization time of SBA-15 on
the catalytic performance of Cs-La/SBA-15 for aldol condensation was studied. The results showed
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that regular mesoporous materials with 2D-hexogonal rod-like structure were obtained when the

crystallization time was more than 24 h. The Cs-La/24SBA-15 (with SBA-15 crystallized 24 h)

exhibited higher catalytic activity than the other catalysts because of the higher density of medium

base sites as well as the great surface area of SBA-15 (around 1 000 m*/g) and uniform pore size

(6 nm). When the MP/FA =1/1, the conversion of MP is 30.9% and the selectivity of MMA

reachs 90. 3% .
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Fig.1 XRD patterns of SBA-15 with different

crystallization time
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Table 1 Textural property of SBA-15 with different

crystallization time

SBA-15 [ fk H A/ L&/ fLiz/
I 7] /h (m?/g) (em®/g) nm
3 761 0. 63 4.9
6 942 0. 84 5.6
12 1075 1.1 6.0
24 1017 1.3 6.7
48 945 1.3 6.6
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Table 2 Acid-base property of the Cs-La/xSBA-15 catalysts

0 M AL/ (mmol/g)

PR 1 1 1 0 B/ (mmol /g )

AL SBA-15

o N 357 o S B 58 952 Hh 22 58 JEE iR W R
AT/ (100 ~300 C) (300 ~480 °C) (480 ~600 C) (100 ~300 C) (300 ~480 C) (480 ~600 C)
3 0.30 0. 46 0.21 0.20 0. 46 0.18
6 0.28 0.51 0.28 0.18 0.36 0. 14
12 0.28 0.56 0.26 0. 20 0. 47 0.16
24 0.26 0. 89 0.23 0.20 0.51 0.13
48 0.33 0.70 0.21 0.23 0.56 0.16
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A IR R] B 58I A A 790 2 THT 174 55 T R 5 TR % M o7
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% . 1 Cs-La/24SBA-15 {4l 5] & T, r 55 5 JE 1Y
B 3 M A7 3R i B £ 34 B 0. 89 mmol/g, Cs-La/
48SBA-15 B 1% M o2 $i i R FEF)] 0. 70 mmol/g

B4 % F Cs-La/12SBA-15.
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