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Fig. 1 Effect of concentration of catalyst on the reaction
Concentration of catalyst; Mass fraction
of the catalyst to total feedstock
Reaction conditions : molar ratio of FA/MF. 0. 65,
temperature; 110 °C, time: 2.5 h
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Fig. 2 Effect of molar ratio of FA/MF on the reaction

Amount of catalyst was 40g in every reaction

Reaction conditions; Temperature: 110 C, time: 2.5 h
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Fig. 3 Effect of reaction temperature on the reaction
Mass fraction of the catalyst to total feedstock: 30%
Reaction conditions; Molar ratio of FA/MF; 0.65, time; 2.5 h
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Fig. 4 Effect of reaction time on the reaction
Mass fraction of the catalyst to total feedstock: 30%
Reaction conditions: Molar ratio of FA/MF';
0.65, temperature: 110 C
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Table 1 Results of the reaction on different catalysts

Catalysts Catalyst Reaction Reaction Yields( % mol) Ending pressure of
amount (% )" temperature( °C) time (h) MG MMAc MG + MMAc the system (MPa)
CF,SO,H 10.0 110 2.0 32.00 42.72 74.72 2.5
H,SO, 30.0 110 2.5 31.21 26.72 57.93 4.0
NaHSO, 45.0 160 3.5 25.21  15.29 40.50 9.0
KHSO, 50.0 170 4.0 6.45 1.20 6.65 9.2

a. Mass ratio of the corresponding catalyst to total feedstock; Reaction conditions: molar ratio (FA/MF) ; 0. 65
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Analysis of Process for the Coupling Reaction of Trioxane
and Methyl Formate with Acid Catalyst

WANG Ke-bing'”, YAO Jie', WANG Yue', WANG Gong-ying'
(1. Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu Sichuan 610041, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The effect of different reaction conditions, such as catalyst concentration, molar ratio of reactants, reac-
tion temperature, reaction time, on the coupling reaction of trioxane and methyl formate synthesizing methyl glyco-
late and methyl methoxy acetate using sulfuric acid as catalyst has been studied. Through the analysis for the yield
of products and system pressure, and comparison with other different acidity catalysts, we considered that the acti-
vation of formaldehyde was the control step of reaction rate to the reaction, the acidity of catalyst decided its activa-
tion ability to formaldehyde, which was the major effect factor to the reaction.

Key words: Trioxane; Methyl formate; Methyl glycolate; Methyl methoxy acetate; Coupling reaction



