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Table 1 The carbonylation of acetylene catalyzed

by carbonyl metals

Carbonyl metal Main products

W(CO), -
Mo(€O), Benzene
Cr(CO), -
Ru,(CO) 1,1-Dimethoxyethane
Fe(CO), MA
Fe,(CO), MA

Reaction conditions; 140 °C, initial pressure 4.2 MPa, 6 h
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TP T THTSE, AR 2 .

% 2 Fe(CO); 70 Fe,(CO), fEHERERTEL

Table 2 Compared the catalytic performance between
Fe(CO)s and Fe,(CO),

n(Fe) S(MA) X (‘acetylene)
Catalyst
/mmoLL /% /%
Fe(CO); 7 92.6 9.2
Fe,(CO), 7 72.4 19.9
Fe(CO); 11 93.5 16.8
Fe,(CO), 11 38.6 96. 1

Reaction conditions; 140 °C , initial pressure 4.2 MPa, 6 h
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Fig. 1 Effect of the dosage of Fe( CO); on the carbonylation

of acetylene

Reaction conditions; 140 °C initial pressure 4.2 MPa, 6 h
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Fig. 4 Effect of the dosage of CO on the carbonylation
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Reaction conditions: n(Fe)= 14 mmol, 140 °C ,
initial pressure 4.2 MPa, 6 h
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Table 2 Compared the catalytic performance between Fe(CO) and Fe,(CO),

Temperature/C Initial Pressure/MPa S(MA) /% X (acetylene) /%
140 4.2 97 17.8
110 4.2 ~100 ~0
140 5.7 ~100 1.9
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Study on the Preparation of Methyl Acrylate by Carbonylation of
Acetylene Catalyzed with Iron Carbonyl

LIU Rui'®, XIONG Xu-mao', MU Xin-yuan', MA Zhan-wei'>, SONG Cheng-li* , HU Bin*
(1. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Acetylene carbonylation reaction has been preliminarily explorated with a variety of metal carbonyl, the

result is that the iron carbonyl has the catalytically active. The factors of the dosage of catalyst, the molar radio of

CO/ C,H,, temperature, initial pressure and the role of CO were studied and the active center has also been

speculated. The results of the experiments as follows: n(Fe(CO))/n(C,H,)=0.26, the reactant methanol as

solvent, the initial pressure is 4. 2 MPa and reaction temperature 140 °C for 6 h. Under this conditions, the

selective of methyl acrylate approached 97% . The higher n (CO)/ n(C,H,) is crucial to the high selective of

methyl acrylate.

Key words: acetylene; carbonylation; pentacarbonyl iron; diiron nonacarbonyl; methyl acrylate



