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Abstract: The interaction of poly (4-vinyl-N-methylpyridinium iodide) with methyl, ethyl
and propyl orange was studied by an equilibrium dialysis method at various temperatures.
The first binding constants (K,) and the thermodynamic parameters for the binding
systems were calculated. It was found that the free energy change (AG) and the enthalpy
change (AH) were all negative and the entropy change (AS) was largely positive. The
longer the alkyl chain of the dyes, the more positive were K; and AHand hence the larger
was AS. The favorable AG for the binding systems seemed to be a result of AS rather
than AH. Temperature dependences of the thermodynamic parameters were apparently
observed. That is, AG and AH became larger in absolute magnitude as the temperature in-
creased. The positive quantity of AS tended to decrease with increasing temperature.
These results obtained could be interpreted by the hydrophobic interaction between alkyl
groups of the dyes and poly (4-vinyl-N-methylpyridinium iodide).
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Fig. 1. NMR spectrum of C,P4VP in D, O.
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Fig. 4. Relation between 1/r and 1/c for the
binding of propyl orange by C,P4VP !
(O) 40 T ; (©) 30T ; (™) 20T ; (@)
10C. NaHCO,; —KH, PO, buffer, pH7.0.
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Fig. 6. Temperature dependence of enthalpy ch-
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(®) ethyl orange : (@) propyl orange.

20, L
[ ]
151 o ®
[ ]
o ° *
)
< ok o
»
= o o
5k o
o
0 1 1 1 1
0 10 20 30 40

Temperature (T)

Fig. 7. Temperature dependence of entropy ch-
ange for binding : (O) methyl orange ;
(®) ethyl orange ; (@) propyl orange.
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Table 1. The First Binding Constants and the Thermodynamic Parameters for the Binding of Methyl

Orange and It’s Hemologs by C,P4VP

DYE nk x 10°* 4G* 4dH* 48*
10T 20C 30C 40C Kcal / mole | Kcal/ mole eu
MO 5.30 4.43 3.50 2.55 ~—6.28 —4.75 5. 05
E 0 7.36 6.27 5.00 4.16 —6.49 —3.41 10. 16
PO 10. 96 9.52 7.62 6.32 —6.74 —2.53 13. 89

* Mesurements at 30TC.
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