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Abstract : The crosslinked poly(4-vinylpyridines) having different degrees of crosslinking
were prepared by radical copolymerization of 4-vinylpyridine with N, N-methylenebisacr-
ylamide, The binding abilities of theses crosslinked polymers of methyl orange, ethyl orange
and propyl orange were investigated at 30,40,50 and 60°C in a buffer solution of pH7. The
first binding constants were evaluated from the equilibrium binding amounts. The plots of
first binding constant against the temperature showed bell-shaped curves. The temperatures
of maximum binding were somewhat different depending on the degree of crosslinking and

the dyes used. These results could be explained by the suitable crosslinked hole sizes of the
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crosslinked polymers as well as the hydrophobicity of the dyes. However, the binding con-
stants were predominated by the hole size of the crosslinked polymer rather than the hyd-

rophobicity of the polymer.
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Table 1. First Binding Constants(K,;) and Thermodynamic Parameters for the Binding of Methyl Orange
and Its Homologs by Crosslinked Poly(4-vinylpyridines)

—bcde

Code of e Dye K, Xx10 AGF AH aNil
Polymer 30C 40C 50C 60C (Kcal/mol)(Kcal / mol) (eu)
methyl orange 4.64 498 4.37 1.19 —9.56 —0.56 28.75
P-1 9.8 ethyl orange 4.78 9.92 10.74 2.70 —9.98 7.63 56.26
propyl orange 5.28 12.74 27.23 9.25 —10.14 15.46 81.79
methyl orange 1.78 4.69 3.95 L.11 —9.52 7.54 54.50
P-1I 146 ethyl orange 2.24 6.08 7.80 2.99 —9.68 11.78 68.56
propyl orange 2.50 10.34 20.79 8.29 —10.81 19.99 95.85
methyl orange 1.24 237 2.99 1.03 —9.10 8.29 55.56
P-111 17.8 ethyl orange 1.50 3.84 6.02 2.62 —9.40 13.11 71.92
propyl orange 1.59 7.28 15.71 6.65 —9.79 21.60 100.29

2 The molar percent of N, N-methylenebisacrylamide to 4-vinylpyridine in the copolymers.

b Determined from C/ N of the copolymers,

¢ Measurements in 0.IM NaHCO,;-KH,PO, buffer, pH 7,

d Calculated from the number of moles of dye bound per 10°g of the copolymers.

€ Values of K, for methyl orange were reported”.
f Calculated at 40C.

17 =
16
<
c 15
14 p—
13~
1 1 1 1
30 3.1 3.2 3.3
1/7 x 1000 (K")

Fig. 1. Relation between In K, and reciprocal of
absolute temperature for the binding of methyl
orange and its homologs by P-I: (O) methyl ora-
nge; ((B) ethyl orange: (@) propyl orange.
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Fig. 2. Relation between 1n K, and reciprocal of

absolute temperature for the bindinglof methyv] orage

and its homologs by P-II: (O) methyl orange;
((p) ethyl orange: (@) propyl orange.
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Fig. 3. Relation between In K, and reciprocal of
absolute temperature for the binding of methyl
orange and its homologs by P-III: (O) methyl

orange: ((p) ehtyl orange:: (@) propy! orange.
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