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Abstract : Various crosslinked poly(4-vinylpyridines) having different degrees of crosslinking were prepared
by radical copolymerizations of 4-vinylpyridine with N, N’-2, 6-pyridinebisacrylamide as a crosslinker. The abilities
of these crosslinked polymers to bind methyl orange and buty! orange were investigated at various temperatures
in a buffer solution of pH 7. The first binding constants were evaluated from the equilibrium binding amounts.
The first binding constants against the temperatures showed bcll-shaped curves. Also, the first binding constants
against the degree of crosslinking showed bell-shaped curves. When the temperature and the degree of crosslin-
king of maximum binding in the curves of these binding systems were compared with those of previous systems
containing crosslinked poly(4-vinylpyridines) prepared by using N, N'-methylenebisacrylamide, N, N'-tetramethy-
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lenebisacryamide and divinylbenzene as crosslinkers, respectively, they were varied with the crosslinked poly(4-
vinyl pyridines) containing different crosslinkers. These results were discussed in terms of the properties of

the crosslinkers.
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Table 1. Extent of Crosslinkage in Copolymer of 4-
Vinylpyridine and N,N’-2, 6-Pyridinebisacr-

ylamide
Code of a® Conversion
polymer | Before After (%)
crosslinking” | crosslinking®’
P-I 85.0 5.7 81.3
P-II 10.0 94 90.6
P-1I 15.0 13.9 91.9
P-Iv 20.0 189 95.5

a) a = [Bisacrylamide]/[4-Vinylpyridine] X 100.

b) Ratio of the feed composition.

©) Ratio of composition of the separated copolymer
product.
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Fig. 1. Relationship between 1/r and 1/c for the bin-

ding of methyl orange by P-I in 0.1M NaHCO3;
—KH;PO; buffer solution of pH 7:

(0) 20T ; (@) 30T ; (@) 35C ; (©) 40T ;
(®) 45C ; (@) 50C.
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g. 2. Relationship between 1/r and 1/c for the bin-
ding of butyl orange by P-I in 0.1M NaHCO:-
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Table 2. First Binding Constants for the Binding of Methy! Orange and Butyl Orange by Crosslinked Poly(4-

o]47] - w

vinylpyridines)
Kl X 10*5 a, b)
Dye Folymer 20 30C 35¢C 40C 45€C 50C
P-1 13.93 61.24 47.80 28.70 13.29 4.16
Methyl p-II 7.15 50.24 39.53 19.74 8.20 3.53
orange P-III 5.77 15.89 19.83 1548 7.54 2.45
P-IV 374 12.93 1591 13.97 8.04 3.74
P-1 19.17 48.70 102.15 146.51 112.10 41.09
Butyl P-II 12.10 28.12 64.70 108.10 90.00 25.29
orange P-IT 11.25 26.27 48.29 59.10 60.77 17.61
P-IV 893 15.44 2191 2422 2572 14.25
a) Calculated from r values computed for 10°g of polymer.
b) Measurements in 0.IM NaHCO;—KH,PO, buffer solution, pH 7.
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II; (¢ P-II; (@) P-IV.
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Table 3. Water Content and First Binding Constant
(K1) of Crosslinked Poly(4-vinylpyridine)

Code of K;X10752 Water contest (%)

polymer | 20T 40T 20T 40T
P-I 7.15 19.74 102.0 182.5
P-1V 3.74 13.97 94.0 1445

a) Values for methyl orange system.
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