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ABSTRACT: In order to investigate the effect of crosslinker on the binding of methyl orange
by crosslinked poly(4-vinylpyridine), crosslinked poly{(4-vinylpyridine) containing NN’ -1,4-
phenylenebisacrylamide as crosslinker was used for the binding of methyl orange. The first
binding constants ( K;) were evaluated from equilibrium binding amounts. The plots of K,
against the binding temperature and the degree of crosslinking showed bell-shaped curves.
When the temperature and the degree of crosslinking of maximum binding in the bell-shaped
curves of this binding system were compared with those of previous binding systems of
crosslinked poly(4-vinylpyridines)-methyl orange, they were varied with crosslinked poly(4-
vinylpyridines) containing different crosslinkers. And the degree of crosslinking for the maxi-
mum binding was lowered with increasing the rigidity of crosslinker. These results could be
explained in terms of the crosslinked hole size with the rigidity of crosslinker.

Keywords: phenylenebisacrylamide, crosslinked poly(4-vinylpyridine), methyl orange, binding,
bell-shaped curve, crosslinked hole size.
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Table 1. Extent of Crosslinkage in the Copoly-
mers of 4-Vinylpyridine and N,N’-1,4-phenyl-
enebisacrylamide
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polymer code  before after Convfrsmnd
crosslinking® crosslinking* (%)
P-1 5.0 3.2 79
P-11 15.0 10.0 82
P-m 20.0 155 88
P-V 25.0 19.9 92

%a= [N N’ -14-phenylenebisacrylamide]/ [ 4-vinylpyridine] x
100.

® Ratio of the feed composition.

¢ Determined from C/N of the copolymer.

4 From gravimetric measurement.
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Figure 1. Relationship between 1/ and 1/C for the
binding of methyl orange by P-I in 0.1 M NaHCO 4
KH,PO, buffer, pH 7 : (O) 20 C, (D) 30 C, (@) 35 C,
(©) 40 T, (@) 45 °C, and (@) 50 C.

Table 2. First Binding Constants for the Binding
of Methyl Orange by Crosslinked Poly(4-vinyl-
pyridines)

polymer K x1078?

code  20C 30¢C 35¢C 40%C 45T 50°C
P-1 138 268 488 605 305 036
P-11 1.0 143 174 198 144 060
P-11 077 107 125 138 104 053

P-V 060 076 106 118 074 026
¢ Calculated from » values computed for 10° g of polymer.
b Measurements in 0.1 M NaHCO4-KH,PO, buffer solution, pH 7.
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Figure 2, Relationship between In K; and tempera-
ture for the binding of methyl orange by crosslinked
poly(4-vinylpyridines) : (O) P- 1, (®) P-1I, (@) P-1,
and (@)P-Iv.
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Figure 3. Relationship between In K| and the extent
of crosslinkage for the binding of methyl orange by
crosslinked poly(4-vinylpyridines).
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Table 3. Extent of Crosslinkage of Maximum
Binding and Maximum First Binding Constants
and Maximum Binding Temperatures for the
Binding of Methyl Orange by Various Crosslinked
Poly(4-vinylpyridines)

a

crosslinked a K, <107 temperature
polymer (%) (C)
P-1 32 6.05 40
CMP4VP* 9.8 4.98 40
CTP4VP? 12.1 1551 30
CHP4VP* 139 6.39 35
CPyP4vP/ 57 6.12 30

% a=[ crosslinker]/[ 4-vinylpyridine] % 100.

b Calculated from » values computed for 10°g of polymer.
Measurements in 0.1 M NaHCO3-KH,PO, buffer solution, pH 7.
“CMP4VP : Copolymer of 4-vinylpyridine and N, N’ -methyl-
enebisacrylamide, taken from Reference 7.

4CTPAVP : Copolymer of 4-vinylpyridine and N, N’ -tetrame-
thylenebisacrylamide, taken from Reference 9.

¢ CHP4VP : Copolymer of 4-vinylpyridine and N, N' -hexame-
thylenebisacrylamide, taken from Reference 10.

/CPyP4VP : Copolymer of 4-vinylpyridine and NN'-2.6-
pyridinebis: crylamide, taken from Reference 11.
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