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Scheme I  Mechsnism of catalytical cycle for Rh-complex catélyzed

carbonylation of methanol to acetic acid
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Table 1 Kinetic parameter of four groups of different catalyst system
"

[1] [2] (31 [4]

M+ 2D 0.503 0.831 1.017 1.40
talh) 3.10 1.533 1.334 0.92

“lnA, /A, 1.609 1.203 1.448 1.406

1, (B M+ kD) 1.559 1.273 1.357 1.28
difference value % 3 5.5 6.2 9.6

[1]~[4] are reference numbers
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E(k M+ k,D)=ksD K kD, T ERBIERH B, /A, H. BE(N4)R 2, M=(B,/
A kD, AR B M, BEE5RE kD, HHERD - HEEMNTTE2.

Table 2 Rate constant of four groups of different catalyst system

M+ kD B./A. & kD kM kD
[1] 0.503 1.409 0.380 0.191 6.267 0.236
[2] 0.831 1.660 0.591 0.488 0.810 0.021
[3] 1.017 2.502 0.38 0.386 0.966 0.051
[4] 1.40 2.04 0.466 0.652 1.33 0.07

{1]~1[4]: as Table 1
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Fig.2 Kinetic curve corresponding to Ref. [1] Fig.3 Kinetic curve corresponding to Ref. [3]
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Table 3 The effect of structural difference of coplymer ligands to catalytic activity

Copolymer ligand Reaction temperature{C } M+ R, D
1] 2-vinylpyridine-vinyl acetate 150 +2 0.503
[2] 4-vinylpyridine- methyl acrylate 14212 0.831
[3] 4-vinylpyridine-butenylone 142 £2 1.012
[4] 2-vinylpyridine-methyl acrylate 130+ 5 1.40

[17~[4]: as Table 1
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REACTION KINETICS ANALYSIS OF THE CARBONYLATION
OF METHANOL TO ACETIC ACID CATALYZED BY
COPOLYMER-COORDINATED RHODIUM

WANG Xiaojun, LIU Zhongyang, PAN Pinglai, YUAN Guoqging
( Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080}

WANG Zuoxin
( Beijing University of Chemicel Technology, Beijing  100029)

Abstract The copolymer-Rh complexes were used as catalysts to catalyze the reaction of
carbonylation of methanol, by going through methyl-acetate to produce acetic acid. They were found
to have good heat stability and reactivity. On the basis of the research results by authors in the past,
we have depicted the cycle scheme of the whole process of the catalytic reaction, and several kinetic
parameters have been evaluated. Then the kinetic parameters of copolymer-Rh complexes of four
groups of ligands in catalytic reaction were checked. The caculating value is in accord with the
experimental value. The mechanism of the catalytic reaction has been proved reasonably and the
difference of the several ligands have been discussed.

Key words Kinetic analysis, Catalytic cycle, Copolymer-Rh complex



