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Abstract : Various crosslinked poly(4-vinylpryidines) were prepared according to the method of radi-
cal copolymerization of 4-vinypyridine with N N'-tetramethylenebisacrylamide. The abilities of these
crosslinked polymers to bind ethy] orange and propyl orange were investigated at various temperatu-
res in a buffer solution of pH 7. The first binding constants and the thermodynamic parameters were
evaluated from the equilibrium binding amounts. The temperatures of maximum binding of these sy-
stems were lower than those of previous systems containing crosslinked poly(4-vinypyridines) prepa-
red by using N.N-methylenebisacrylamide as a crosslinker. The entropy change was increased with
the increase in degree of crosslinking. However, the free energy change was not decreased. These
results can be accounted for in terms of the crosslinked hole size.
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Fig. 1. Relation between 1/r and 1/C for the binding
of ethyl orange by P—III in 0.1 M NaHCO;— KH,PO,
at pH 71 (O) 20T, (B) 30C, (@) 35€C, () 40T, (@)
50T.
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Fig. 2. Relation between 1/r and 1/C for the binding
of propyl orange by P—1III in 0.1 M NaHCO; —KH,PO,
at pH 7 : (O) 207, (D) 30T, (@) 35T, (©) 40C, (@)
50C.

Table 1. First Binding Constants and Thermodynamic Parameters for the Binding of Ethyl Orange and

Propyl Orange by Crosslinked Poly(4-vinylpyridines)

Degree. of K, X10629 AGY AHY ASY
Dye Polymer Crosslin-

king(%)  20C 30C 3T 200 0T (Kcal/mol) (Kcal/mol) (e.w)

P—-1 31 539 1487 1426 10.75 432 —~9.94 1.90 39.08

Ethyl P—-1 6.8 764 16.68 1556 12.67 4.58 —10.01 2.50 41.29
Orange P—II 12.1 10.13 2207 25.39 20.00 5.39 —10.18 10.40 67.92
P—IV 19.3 437 1752 2105 1855 6.08 —10.04 12.40 74.06

P—1 31 6.20 16.17 19.75 20.59 10.21 —10.01 12.60 74.62

Propyl P—II 6.8 9.16 19.78 26.17 29.57 11.98 —10.11 14.00 79.57
Orange P—II 12.1 12.35 28.92 3751 41.64 1442 —10.34 15.70 85.94
P—-IV 19.3 15.74 21.85 29.50 31.58 16.39 —10.17 16.80 89.01

@ Degree of crosslinking= ([tetramethylenebisacrylamide 1/[4-vinylpyridine]) X 100
» Calculated from r values computed for 10° g of polymer.
9 Measurements in 0.1M NaHCO;KH,;PO, buffer solution of pH 7.

9 Calculated at 30T
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Fig. 3. Relation between In K; and extent of crosslin-
kage for the binding of ethyl orange and propyl ora-
nge by crosslinked poly(4— vinylpyridine) at 40T :
() ethyl orange, (@) propyl orange.
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Fig. 4. Relation between In K; and temperature for
the binding of ethyl orange by various polymers: (O)
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Fig. 5. Relation between In K; and temperature for
the binding of propyl orange by various polymers :
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Table 2. Water Content of Various Crosslinked Poly(4-
Vinylpyridines)

Degree of Water Content(% )

Polymer > - C
Crosslinking(%) at 20C at 40C

pP-1 6.8 138 177
P-IV 193 70 127
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