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Abstract . Crosslinked poly(4-vinylpyridines) having different degrees of crosslinking were prepared
by radical copolymerization of 4-vinylpyridine with N,N’-hexamethylenebisacrylamide as a crosslinker.
The binding abilities of these crosslinked polymers to bind dyes(methyl orange, ethyl orange, and
propyl orange) were investigated at various temperatures in a buffer solution containing urea. From
the equilibrium amounts, the first binding constants and thermodynamic parameters for the bindings
were evaluated. The values of first binding constant and entropy change decreased with increasing
concentration of urea. This result indicates that urea reduces the hydrophobic interaction between
the crosslinked polymers and the dyes. However, the first binding constants showed bell-shaped cur-
ves against both the binding temperature and the degree of crosslinking. This result could be explai-
ned in terms of the crosslinked hole size.
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Table 1. First Binding Constants for the Binding of Methyl Orange by Crosslinked Poly(4-vinylpyridine) in the

Buffer Solution of pH 7 in the Presence of Urea

Conc. of urea K, X 10
Polymer . . : .

(mol/l) 10C 20T 30¢ 35C 40T 50C

0 1.63 2.93 2.57 2.26 1.75

P-1 1 0.87 1.08 1.59 2.03 1.45 0.98
3 0.55 0.88 1.02 1.21 0.87 0.61

0 1.35 4.79 6.39 5.39 2.04

P-Il 1 1.08 1.29 2.59 311 2.55 1.25
3 0.68 0.73 1.30 1.51 144 0.78

0 1.06 3.98 5.22 4.83 1.96

P-I 1 0.54 1.19 1.74 237 1.98 1.10
3 0.32 0.62 1.07 1.36 112 0.75

@ Calculated from r values computed for 10°g of polymer.
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Table 2. First Binding Constants for the Binding of Ethyl Orange by Crosslinked Poly(4-vinylpyridine) in the

Buffer Solution of pH 7 in the Presence of Urea

Conc. of urea K, X104
Polymer . .

(mol/1) 10C 20C 30T 35C 40T 50T

0 1.73 3.50 3.20 2.83 1.99

P-1 1 0.66 1.72 2.53 3.05 1.54 1.24
3 0.30 1.07 1.93 243 1.20 1.01

0 148 5.59 8.04 9.12 2.74

P-I 1 0.45 141 4.59 5.75 6.36 2.38
3 0.34 1.00 3.26 4.28 4.81 1.67

0 1.30 4.87 6.75 742 2.37

P-m 1 0.38 1.86 3.03 4.01 4.72 2.09
3 0.18 1.03 243 3.08 3.85 1.59

¥ Calculated from r values computed for 10°g of polymer.

Table 3. First Binding Constants for the Binding of Propyl Orange by Crosslinked Poly(4-vinylpyridine) in the

Buffer Solution of pH 7 in the Presence of Urea

Conc. of urea K, X104
Polymer o . 5

(mol/1) 10T 20 30T 35C 40T 50

0 343 6.92 8.71 7.56 4.07

P-1 1 0.58 2.04 3.25 4.18 5.55 3.07
3 0.21 145 2.88 3.66 4.07 2.74

0 2.90 15.87 21.86 28.12 8.98

P-Il 1 0.39 2.55 5.95 8.81 11.01 5.90
3 0.29 1.90 3.74 6.34 6.89 3.34

0 247 10.85 16.35 18.81 6.83

pP-I 1 0.20 2.28 4.65 5.74 6.89 4.10
3 0.15 1.55 3.08 4.72 5.67 3.12

) Calculated from r values computed for 10°g of polymer.
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Table 4. First Binding Constants and Thermodynamic Parameters for the Binding of Methyl Orange and Its
Homologs by P-II in the Buffer Solution of pH 7 in the Presence of Urea at 35T

Conc. of urea AG AH AS
Dye K;X 10

(mol/1) (cal/mol) (cal/mol) (ew)

Methyl 0 6.39 —9590 2380 389
orange 1 3.11 —9150 - 600 278
3 1.51 —8710 —1100 24.7

Ethyl 0 8.04 —9730 8340 58.7
orange 1 5.75 —9520 3560 416
3 4.28 —9350 1400 349

Propyl 0 21.86 —10340 11330 70.4
orange 1 8.81 —9790 5860 50.8
3 6.34 —9580 3040 410

 Calculated from r values computed for 10°g of polymer.
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Table 5. First Binding Constants and Thermodynamic Parameters for the Binding of Methyl Orange by Crossli-
nked Poly(4-vinylpyridines) in the Buffer Solutiuon of pH 7 in the Presence of Urea at 35C

Conc. of urea AG AH AS
(mol/1) Polymer Kix10% (cal/mol) (cal/mol) (e.u)
P-1 2.57 —9030 -5170 125

0 pP-II 6.39 —9590 2380 389
P- 5.22 —9470 3780 430

P-1 2.03 — 8890 — 5680 104

1 P-I 3.11 —9150 —600 278
P-I 2.60 —9040 1930 356

P-1 1.21 —8570 —5800 9.0

3 P-1I 1.51 —8710 —1100 24.7
P-III 1.36 — 8640 630 30.1

® Calculated from r values computed for 10°g of polymer.
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