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Abstract : Poly(4-vinylpyridine) with the extent of crosslinkage of 5.8 mole percent was
prepared by radical copolymerization of 4-vinylpyridine with N.N’-methylenebisacrylamide,
Its ability to bind methyl orange, ethyl orange and propyl orange at 30, 40, 50 and 60C
respectively, was examined in a buffer solution of pH 7. The first binding constants(K;)
and the thermodynamic parameters were evaluated. Endothermic curves appeared for all
three dyes when the first binding constants were plotted as a function of temperature.
The temperature of maximum of K, for methyl orange and ethyl orange was different
from that for propyl orange. The values of entropy change for these binding systems were
high. These results can be accounted for in terms of the large hydrophobic contribution
to the binding. In addition, these binding systems showed high values of K,
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Fig. 1. Relationship between 1/r and 1/c¢ for the
binding of methyl orange by crosslinked poly
(4-vinylpyridine) in 0.1M NaHCO, -KH,PO.
at pH 70:(@) 30C:(0O) 40C:(®
50T : (©) 60T.
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Fig. 2. Relationship between 1/r and 1/c¢ for the
binding of ethyl orange by crosslinked poly
(4-vinylpyridine) in 0.1M NaHCO,-KH,PO,
at pH 7.0;(@) 30C:{(O) 40T : (D)
50T : (©) 60TC.

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

Homologs by Crosslinked Poly(4-vinylpyridine)2

Dye K,x10°¢ b b,C AGE N o8
30T 40T 50T 60T kcal / mol keal / mol e.u

Methyl orange  3.47 4.07 3.04 0.95 -9.43 -1.05 26.77
Ethyl orange 3.72 5.44 4.98 2.30 -961 3.04 40.42
Propyl orange  3.99 8.54 13.66 4.98 -9.89 11.60 68.66

® The extent of crosslinkage is 5.8 mole percent.

b Measurements in 0.1M NaHCO,;-KH,PO, buffer, pH 7.0.
¢ Calculated from the number of moles of dye bound per 10°g of the polymer.

d Calculated at 40C.
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Fig. 3. Relationship between 1/r and 1/¢ for the
binding of propyl orange by crosslinked poly
(4-vinylpyridine) in 0.1M NaHCO,-KH,PO,

at pH 7.0:(@) 30C:(0O) 40T : (B)
50T : (€) 60TC.
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Fig. 4. Relationship between In K, and reciprocal
of absolute temperature for the binding of
methyl orange and its homologs by crosslinked
poly(4-vinylpyridine) : (O) methyl orange
. (@) ethyl orange : (D) propyl orange.
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