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ABSTRACT: The crosslinked poly(4-vinylpyridines) (CP4VP) having different degrees of
crosslinking were prepared by radical copolymerization of 4-vinylpyridine with N N’-
methylenebisacrylamide. The stability constants of CP4VP-Copper (1I) complexes were meas-
ured by the method of adsorption equilibrium, and the catalytic activities of the complexes for
the oxidation of ascorbic acid (AA) were also measured. The stability constants of CP4VP-Cu
(I1) complexes were decreased with the increase of the degree of crosslinking. The catalytic
activities of CP4VP-Cu(1l) complexes were increased with the increase of the degree of
crosslinking of CP4VP. These results indicate that the degree of crosslinking is an important
factor in the catalytic activity of the oxidation of AA. In addition, the oxidation of AA by
these complexes showed the kinetic behavior of the Michaelis-Menten type.

Keywords: crosslinked poly(d-vinylpyridine), complex stability constant, degree of crosslinking,
ascorbic actd, catalytic activity.
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Table 1. Crosslinking Degree of Crosslinked Poly
(4-vinylpyridine)

) s elemental analsis | d

mczg‘;er before  after cC N y(';)
crosslinking”® crosslinking® (%) (%)

HP4VP 0 0 - -

CP4VP-1 30 20 7592 128 92

CP4VP-I 100 136 7065 1315 98

CP4VP-m 250 220 6853 1345 98

¢ a=[ N, N'-methylenebisacrylamide /[ 4-vinylpyridine] x 100.
b Ratio of the feed composition,
¢ Determined from the C/N ratio of copolymers.

(12x7n+12x7(1-n)]/[14x2n+14X (1~2)]=C/N (1)
a= n/(1—n)x100 (2)
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Figure 1. Adsorption of Cu(Il) on the polymers for
2hr at 20 C in pH 5.9 buffer. [N]=001 M. (@):
HP4VP, (O0): CP4VP-1, (A):CP4VP-II, and (V):
CP4VP-11.
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Figure 2. Langmuir plots of adsorption behavior at
20 C in pH 5.9 buffer. [N]=0.01 M. (@) : HP4VP, (T1)
-CP4VP- 1, (a):CP4VP-1I, and (V) : CPAVP-II.
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Table 2. Stability Comstants (K) and Saturation
Adsorption Amounts (4) for the Formation of
Polymer-Cu(11) Complexes® at 20°C

K A
complex (1/mol) (mol/unit mol)®
HP4VP-Cu(1I) 870 0.13
CP4VP-I-Cu(11) 1776 0.09
CP4VP-II-Cu(1I) 1586 0.07
CP4VP-II-Cu(1l) 1560 0.05
Pyridine-Cu(11)* 32

% Concentration of pyridine [N]=0.01 M. Complex formation in
pH 5.9 buffer solution.

b Mole ratio of Cu(II) to ronomeric unit of the ligand.

¢ Taken from reference 2. Measurements at 25 C.
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Figure 3. Rate of oxidation reaction as a function of
AA concentration at 20°C. [Cul=5x10"* (@):
HP4VP-Cu(11), ((0):CP4VP-I-Cu(ll), and (A):
CP4VP-1I-Cu(1I), (V) : CP4VP-III-Cu(11).
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Figure 4. Lineweaver-Burk plots of the oxidation re-
action of AA at 20 C. [Cu]=5x10"* (@): HP4VP-Cu
(1), (O):CP4VP-I-Cu(1l), (A):CP4VP-II-Cu(1l),
and (V) : CP4VP-III-Cu(1I).
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Table 3. Kinetic Parameters for Oxidation of
Ascorbic Acid Catalyzed by Polymer-Cu(Il) Com-
plexes® at 20°C

Vimax X 10° K x 10 k% 10

complex /L min) (mol/L)  (min )
HP4VP-Ca(11) 0.66 187 133
CPAVP-I-Cu(Il) 0.96 1.43 1.92
CP4VP-ILCu(l) 207 243 414
CPAVP-N-Cu(1l) 270 133 5.39

4 Concentration of Cu(Il) in complex [Cu(II)]=5x10"4M.
Measurements in pH 5.9 buffer solution.
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