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Table I Compositions of PMV and PMV' as well as their XPS data in Rh complexes

Ligands

complexes

Semples M evr ViM Mls Ots Rh 3d5/2 Cl2p Nis 01s Rh 3d5/2
(mol} { mol) { mol/meol } (eV) (eV) {e¥]) (e¥) (eV) {eV) (eV}
PMYV-1 0.83 0.15 0.18 398.3 532.3 399.4 532.9 308.8
PMYV’-1 0.80 0.15 0.19 398.7 532.4 399.6 533.9 309.9
PMY-2 0.74 0.25 0.34 398.2 532.2 399.3 532.8 308.9
PMV'-2 0.73 0.25 0.34 1987 532.3 399.8 533.6 309.9
PMY-3 (.65 0.35 0.50 398.1 532.3 399.1 532.7 308.9
PMV’-3 0.64 0.35 0.50 398.7 532.2 399.6 533.0 309.8
PMY-4 0.50 0.50 1.0 3982 532.2 399.2 532.5 308.8
PMY'-4 0.50 0.50 1.0 368.6 532.4 399.2 533.6 9.6
[Rh{C0),C1]; 532.4 310.0 199.5
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Fig. 1 The different catalvtic siructures of Rh complexes
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Fig. 2 Relation between activities of catalysts versus same M
content in copelymers of PMV and PMV’
Condition: CH,0H = 0.49 mol; CH;1 = 0.06 mol; Rh = 1 %

107* mol: Poo = 3.0 MPa; T=140C; Time=3 h
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Fig. 3 Yields of acetic acid and methyl acetate versns . time
by using PMV and PMV'

Condition: CH;OH = 0.49 mol; CH;1=0.06 mol;Rh = | x
10" mol; Py = 3.0 MPa; T =130C
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Fig. 4 Conversion of methanol under different temperature
Condition: CH; OH = 0.49 mol; CH;1 = 0.08 mol; Rh =6 x

107° mol; Py =3.0MPa;Time=2h
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Fig. 5 Sketch map of action of catalysts PMVRh

and PMV ' Rh
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CH,OH + HI — CH,I+ H,0 (3)
CH, COOCH, + HI — CH,COOH + CH,1 (4)
CH,COl + H,0 — CH,COOH + HI (5)
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STUDIES ON THE CHARACTERISTICS OF THE COORDINATED UNITS OF
METHYL ACRYLATE AND VINYL PYRIDINE COPOLYMER RHODIUM COMPLEXES
AND THEIR INFLUENCE ON CATALYTIC PROPERTIES

SHI Xiuli', YU Dingsheng', QIAN Qingli®, ZOU Jin®,
PAN Pinglai’, YUAN Guoging’ , SHAO Shouyan’, LING Chen’
(' School of Materials Science and Engineering , Beijing University of Chemical Technology, Beijing 100029}
(2 Institute of Chemistry , Chinese Academy of Sciences, Beijing 100080) (* Jiangsu Suopo Group Co. lid., Zhenjiang 212006}

Abstract By using X-ray photoelectron spectroscopy and IR spectroscopy, a series of coordination units of methyl
acrylate (M) and 2-vinyl pyridine {V) copolymer rhodium complexes were studied in comparison with those of
methyl acrylate{M)and 4-vinyl pyridine( V" )copolymer rhodium complexes. The influence of the microstructures of
their active centers and reaction temperature on their catalytic activity for methanol carbonylation was investigated by
well-directed experiments. It has been found that the complexes containing methyl acrylate(M) and 2-vinyl pyridine
(V) copolymer ligands exhibit much higher catalytic activity than those of methyl acrylate{M)and 4-vinyl pyridine
(V') copolymer rhodium complexes on carbonylation of methanol. It is suggested that the 2-substituted vinyl
pyridine possesses the favored catalytic microstructure for such reactions. These experimental observations provided
theoretical and practical incentive to further investigation.

Key words  Methanol carbonylation, Vinyl pyridine, PMV and PMV’, Copolymer rhodium complexes,

Coordination units



