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ABSTRACT: Miscibility of poly(4-vinylpyridine) (P4VP) blends with poly(vinyl acetate-co-
vinyl alcohol) (V Ac-VAL copolymers) was investigated as a function of comonomer composi-
tion of VAc-VAL copolymers. Differential gcanning calorimetry (DSC) and thermo-optical
microscopic (TOM) analysis confirmed that P4VP is miscible with VAc-VAL copolymers
containing more than 30 mole% V AL. Fourier transform infrared (FT-IR) spectroscopic analy-
sis revealed that the strong intermolecular hydrogen bonding interaction between the
vinylpyridine and VAL hydroxyl group was formed. Theoretical phase diagram was con-
structed by the calculation using the Asspciation model, a thermodynamic model for
hydrogen-bonded polymer blend systems developed by Coleman et al. The calculated theoret-
ical binodal phase diagrams were in good agreement with the experimentally determined
cloud point curves.
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Figure 1. Cloud point data for the P4AVP blends with
VAc-VAL copolymers containing various VAL com-
positions.
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Figure 2. Infrared spectra of (a) PVAL, (b) VAc-
VAL[43], and (c) 50:50 blend of PAVP/VAc-VAL
[43] in the region from 2500 to 4000 cm™.
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Table 1. Molar Volume, Solubility Parameters,
and Molecular Weight of Average Specific Repeat
Units

molar solubility molecular
segment volume parameter, ¢ weight
polymer (cm¥/mol) (cal/cm %% (repeat unit)
PVAc 69.8 9.61 86.10
VAc-VAL[22] 2710 9.68 349.31
VAc-VAL[30] 186.4 9.74 244.95
VAc-VALL37] 1423 9.78 190.65
VAc-VAL[43] 116.0 9.82 158.18
VAc-VAL[65] 611 10.01 90.41
VAc-VAL[80] 410 10.16 65.58
PVAL 235 10.64 44,05
P4VP 34.9 10.85 105.15
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Table 2. Equilibrium Constants and Enthalpy of Hydrogen Bond Formation for PAVP/VAc-VAL Copoly-
mer Blends

self-association equilibrium intermolecular association .
. degree of polymerization
polymer constant equilibrium constant
K, Kp K. K, DP
VAc-VAL[22] 9.45 17.08 7.9 25 43
VAc-VAL[30] 13.74 24.84 7.9 40 63
VAc-VALI[37] 18.0 32.53 7.9 50 83
VAc-VAL[43] 22.08 39.91 7.9 60 102
VAc-VAL[65] 41.92 75.77 79 70 192
VAc-VAL[80] 62.48 11291 7.9 - 287
PVAL 109 197 - - 500
P4VP ' 500

hy=-3.6 Kcal/mol. hg=-3.9 Kcal/mol. h-=-3.5Kcal/mol. &, =-6.1 Kcal/mol.
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