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Fig. 1. IR spectra of the chitin(A) and chitosan
(B).
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Scheme 1. Oxidation by polymer-supported metal
catalyst. M:Metal ion, L:Ligand, S: Sub-
strate, S*; Electron transfered substrate,
P: Oxidation product.
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Table 2. Epoxidation of Maleic Acid by H,0, Using
a Chitosan-Tugsten Catalysts.
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6 20 | n 0 0. 000
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8 | wo | 500 0.148
9 " ' no 750 0.244
10 woyow 1000 0. 301
11 0 0 0. 000
12 b | 250 0.130
13 PR 5000 0.251
14 1" " 750 0.341
15 1" " 1000 0.441
16 5 " 0 €. 000
17 | " " 250 0.135
18 ’ 1" " 500 0.297
19 " 1" 750 0. 399
20 | oL 1000 0.488
40T React. Temp. ; €0°C
;HWO ; 38 %
o 3 H 7o
Gl?’ 30F v/ i 50
,ié;:
S 20 ¢
!
>1;
10
0 - A
500 1000

<t (sec.)
Fig. 3. Epoxidation of maleic acid by H,0, using a

Chitosan-W catalyst.
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Fig. 4. Epoxidation of maleic acid by H,0, using
a Chitosan-W catalyst.
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Fig. 5. Epoxidation of maleic acid by H,0, using
Chitosan-W catalyst.
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Fig. 6. Epoxidation of maleic acid by H,0, using
Chitosan-W catalyst.

Table 3. The Variation of the Reaction Rate Cons-
tants with the WO, Content in the Chito-
san-W Catalyst.
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Fig. 7. The variation of the reaction rate cons-
tants for the epoxidation of maleic acid with
the W0, content in the Chitosan-W catalyst.
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Abstraet: The epoxy compounds are very important intermediates in manufacturing plasticitizers:
and epoxy resins. Many papers and patents have bzen devoted to the epoxidation of olefins with
hydrogen peroxide in the presence of some oxy-compounds of metals such as W, Mo, V, Os, Ti, Zr,
Th, Nb, Ta, Cr, and Ru. Tungsent is especially effective for the conversion of maleic acid to the
cis-cpoxysuccinic acid. In this study, the polymer-supported transition metal catalysts was used for
the epoxidation of maleic acid to the cis-epoxysuccinic acid. The concept of heterogeneous catalysis.
by organometallic polymers is presented. A pseudo homogeneous rate equation is also proposed for
this new type catalysts together with the reaction rate constants established. The results obtained
from this study are as follows: 1) The chitosan-tungsten polymer supported catalyst has proved to
be relatively good in catalytic activity as well as catalyst recovery on the epoxidation of maleic acid
to cis-epoxysuccinic acid as compared to inorganic metal oxides. 2) The hyrirogen ion concentration
(pH) influenced the reaction rate and the optimum pH condition for the epoxidation was to be pH
5. 3) The reaction rate constants (k) at 60°C for this system decreased as the content (wt.%) of
supported WO, in the chitosan-tungsten catalyst increased, provided that the total concentration of
WO, in the reaction system was kept constant (V/W=50); the values of k, 33.4x10-%, 29.1x10-°,
17.9x10-2, 13,4x10-%, mol/1,-sec. for the contents of WO,, 5%, 10%, 202, and 302, respectively.
4) This may be ascribed to the fact that the effect of reaction sites uniformly distributed over the
supporting polymers and the polymer effects of the free neargroups (i.e., —NH,, —OH, etc.) in the
polymer supporter become pronounced with the decreasing the content of WO, supported in the catalyst

complex.
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