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Table 1 Energy barrier in different systems

System Methyl acrylate  Acrylic acid  Acrylaldehyde  Butenylone Acrylenitrile  Vinyl acetate

Energy barrier(eV) 0.4702 0.4821 0.4746 0.4856 0.5299 0.4731

SCER[6]HRE T 2-Z 5 E - B Z B R E L R ERC AR S AL i R 3
BHBR N IEEERN 13.1)/g(0.5681eV), FE B LR T HFE T 2% MIRE, NI HE
W EHE(0.4731eV) LB H(0.5681e V)RR M . £ 1 FRUE R AR RE& BIES Y
HEWREMEAL IR IE LR ALK, RAHEN 1.5)/g, @M EMNEMAT
BhEERFEEFI AN aH (R 2 (P T Rh JRF o b5 B R Y A iR
a4k, CH, 1 sy C /1 1 &9 R bl S AR R b 5 Rh BADBE M TR,

BB CAE T4, S FE S N»Rh SURH Y, ZR MR AR A, BEB MK
A REEMERE O WRFT, (Hh THE B PHE O 5 Rh AR S, EEAMBL
b SR 8 =46, N Rh(CHE AT C A 1 25(00) 09 s 35 4 A B I R A8 4 i AL vT 50,
KR EGE B EREEMA Rh, C.1 B/ ILF AL M, B3 Rh—CH; #
Rh—I AR R e e i . B A Rl 09 B4k B XETEfLRE A K.

AR Btk B W EE RSB I KRS EZERAR, BE N8R4 m
RN EEHERS, RMTREY 2-FEMR S RRME& BER MR
i S LR B AL B AR, RIEE T A S RSk O RRRE R, Bl Y
SRR AL O VE R MRk AB B AAE X, BB R [6 ] R A
ik RmEReE R5ERH EHTHE, &3 AHTEREEERE.

RIPFIHMWERELE M+ L DHEETPREEMRENERERTY, BRERERE



45 Z #% SLEMEESWELTRRELERFRYELHR 727

Table 2 The change of net charge of Rh atom along reaction coordinate in different systems

ol:omr:i:z:e Methyl acrylate  Acrylic acid f\m’yla.ldehyde Butenylone Acrylonitrile Vinyl acetate
1 0.9673 0.9675 0.9673 0.9674 0.9691 0.9676
2 0.9667 0.9669 0. 9666 0.9668 0.9677 0.9669
3 0.7497 0.7499 0.7496 (.7498 0.7507 0.7499
4 0.7474 0.7476 0.7473 0.7476 0.7484 0.7477
5 0.7636 0.7638 0.7635 0.7637 0.7656 0.7639
6 0.8862 0.8864 0.8861 0.8863 0.8872 0.8865
7 1.8182 1.8184 1.8180 1.8184 1.8192 1.8184
8 2.4531 2.4533 2.4530 2.4532 2.4551 2.4534
9 2.6258 2.6259 2.6256 2.6259 2.6268 2.6261
10 2. 7066 2.7068 2.7064 2.7068 2.7076 2.7068
Table 3 A comparision of results between calculated and experimental values
Calculated values Experimental values
System E(CV) CM[SJ CAB[B] kl M+ kzD[ﬂ
Methyl acrylate 0.4702 0.2126 0.5421 1.40
Vinyl acetate 0.4731 0.9147 0.0764 0.503

Note: A is 2-vinylpridine. Caxlor Cap) represents the ratio of AA{or AB) segment in the copolymer molecular chains
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Table 4 Energy barrier in different systemns
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System Methy lacrylate  Acrylic acid  Acrylaldehyde Butenylcne Acrylonitrile  Vinyl acetate

Energy barrier(eV} 0.4950 0.4918 0.4924 0.4922 0.4955 0.4965
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Table 5 A comparision of results between calculated and experimental values

Calculated values Experimental values'®!
System E(eV) e ByM+ kD
Methylacrylate 0.4950 0.3598 1.012
Butenylone 0.4922 0.2036 0.831

Note: A is 4-vinylpridine. C,, represents the ratio of unit A in the copolymer molecular chains.
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Table 6 Reduced overlap population of Rh—CH;
in two systern(B is Methyl acrylate)

Reaction , . . ™
corrdinate 2.vinylpridine  4-vinylpridine
1 -0.0026 —0.0083
. T1866.00~ 2 -0.0051 -0.0079
3-1867_00.__/‘\-‘_‘ 3 0.0154 0.0218
Pt e y | 4 0.0253 0.0273
-1868.00L. o--® e 5 0.0326 0.0358
S R T e o 2 o 6 0.0357 0.0395

1 273 4 5 6 7 & 9 10 11 12 13 7 0.0466
Reaction coordinate ) 0.0519
8 0.0493 0.0527
9 0.0496 0.0529
Fig.3 Energy curves 10 0.0508 0.0531

Line of dashes: for 4-vinylpridine; Solid line: for 2-vinylpridine
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THEORETIRAL STUDY OF THE REACTION RATE CONTROL STEP
ON THE CARBONYLATION OF METHANOL TO ACETIC ACID
CATALYZED BY COPOLYMERCOORDINATED RHODIUM

LI Lei, WANG Zuoxin
( Beijing University of Chemical Technology, Beijing  100029)
WANG Xiaojun, YUAN Guoqing
( Institute of Chemistry, Chinese Academy of Science, Beijing 100080)

Abstract A theoritical study of the reaction rate control step on the carbonlation of
methanol to acetic acid catalyzed by copolymercoordinated rhodium has been investigated in
terms of the ASED-MO method(including atomic repellent energy). The energy barriers of
oxidative addition reactions for different systems were calculated. The way of electron
transfer and space factor influencing the activation energies during oxidative addition were
studied. It showed that the calculating results were bassically in agreement with the
experimental results. The differences of catalysis activity between 2-vinylpridine system and
4.vinylpridine system were explained theoretically.

Key words copolymer-Rh complex, ASED-MO method, oxidative addition



