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Abstract— Two poly(4-vinylpyridines) having different degree of crosslinking were prepared by radical

copolymerization of 4-vinylpyridine with N,N’ -tetramethylenebis-acrylamide as a crosslinker. The abilities

of these crosslinked polymers to bind acid dyes(methyl orange, ethyl orange, and propyl orange) were

investigated at various temperatures in ethylene glycol as the binding medium. From the equilibrium

amounts, the first binding constants and thermodynamic parameters for the bindings were evaluated.

The first binding constants and thermodynamic parameters were not varied with these dyes. This result

indicates that there is no hydrophobic interaction between the crosslinked polymers and the dyes in

ethylene glycol. However, the first binding constants showed bell-shaped curves againtst the binding

temperatures. This result could be explained in terms of the crosslinked hole size with temperature

variation.
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Table 1. First binding constants and thermodynamic parameters for the binding of methy! orange

and its homologs by CP4VPs in ethylene glycol

POI mer D . K]X 10 5 al AGb) AHb) Asb‘/
y Y& 10t 20C 30C  35C 40C 45C 50T (cal/mol) (cal/mol)  (ew)
MO 103 143 185 204 192 115 079  —7300 160 24.62
(—9680)° (—2000)¢ (25.40)°
CTP4VP-I EO 081 122 180 206 172 109 060 —7290 390 25.35
(=994 (1900  (39.10)°
PO 088 136 182 193 207 118 064 —7290 580 25.97
(=9990) (1260)°  (74.60)¢
MO 113 155 196 239 224 165 115 - 734 280 25.14
(—9740)° (—1000)° (28.80)*
CTP4VP-II EO 091 153 216 242 234 146 080  —7400 590 26.36
(—10010)¢ (2500)¢  (41.30)¢
PO 105 149 219 226 291 154 082 —7410 670 26.67
(—10110)° (140000  (79.60)°

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

b) Measurements at 30C.

¢) Taken from Ref. 9 and 11. Measurements in 0.IM NaHCO,-KH,PO, buffer, pH 7.
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Fig. 2 Relationship between In K, and tempera-
ture for the binding of methyl orange and
its homologs by CTP4VP-I in ethylene
glycol (solid line) : (O) methyl orange ;
(D) ethyl orange; (@) propyl orange.
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NaHCO;:-KH,PO, buffer of pH 7, taken
from Ref. 9 and 11.
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Fig. 4 Relationship between In K, and tempe-
rature for the binding of methyl orange
by CTP4VPs in ethylene glycol (solid
line) : (O) CP4VP-1; (@) CP4VP-II.
Dotted lines represent data in 0.1M
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from Ref. 9 and 11.
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