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Table 1 Conversion of methyl lactate and selectivity to main
products for silica-supported mono-alkali metal
phosphates at 340 °C

X/ S./ %
HEAL
% MA AA  MA+AA CO CO,

LiH,PO, 94.1 10.7 10.3 21.0 21. 4 0.4

NaH,PO, 78.9 9.0 30.8 39.8 4.3 0.4

KH,PO, 90.1 12.8 12.9  25.7 1.7 7.4

M A2 6.9
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Table 2 Conversion of methyl lactate and selectivity to main
products for silica-supported mono-alkali metal

phosphates at 380 C
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% MA AA  MA+AA  CO Co,
LiH,PO, 99.7 19.9 5.4 25.3 20. 1 1.1
NaH,PO, 99.5 27.4 24.6 52.0 7.2 5.8
KH,PO, 99.6 31.5 12.7 44.2 3.0 7.7
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Conversion of methyl lactate over silica-supported

mono-alkali metal phosphates

PENG ShaoJun

ZHANG ZhiQiang QU YiXin

WANG Shui  WANG JiDong

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Using silica as a support and mono-alkali metal phosphates MH,PO, (M =Li, Na, K) as starting materi-

als, catalysts of silica-supported polyphosphates with different mono-alkali metal cations were prepared via an im-

pregnation method. The influence of the alkali metal cations contained in the polyphosphates on the conversion of

methyl lactate to acrylic acid and methyl acrylate was investigated using a continuous flow fixed-bed reactor. Of the

three catalysts, NaH,PO,/Si0O, gave the highest total selectivity to acrylic acid plus methyl acrylate. At 380 °C, the

conversion of methyl lactate was 99.5% and the selectivity to acrylic acid plus methyl acrylate amounted to

52.0% . Results of catalyst characterization and quantum chemistry calculations indicated that the alkali cations in

the polyphosphates supported on silica influenced both the acidity of the P—OH groups located at the termini of the

polyphosphate chains and the amount of surface acidic sites, leading to the observed differences in the selectivity for

the conversion of methyl lactate to acrylic acid and methyl acrylate for these three catalysts.

Key words: acrylate; polyphosphates; acidity; methyl lactate; selectivity



