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ABSTRACT : Miscibility of blends of poly(4-vinyl pyridine) (P4VP) with viny! acetate-vinyl
alcohol (VAc-V AL copolymers of different compositions has been investigated. Differential
scanning calorimetry (DSC) results indicate that P4VP is miscible with VAc-VAL copoly-
mers containing more than 30 mole% VAL. Fourier transform infrared (FTIR) analysis of the
miscible blends of PAVP with VAc-VAL copolymers reveal the existence of intermolecular
hydrogen bonding interactions between hydroxyl groups and vinyl pyridines. High temperature
infrared spectroscopic analysis of VAc-V AL copolymers and PAVP/V Ac-VAL blends indicate
that there are at least three competing processes for hydrogen bonding to the hydroxyl groups
in the blends : hydroxyl-hydroxyl, hydroxyl-carbonyl, and hydroxy!l-pyridine associations,

Keywords: miscible blends. poly(4-vinyl pyridine), vinyl acetate-vinyl alcohol copolymers,
hydrogen bonding.
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Figure 1. Proton NMR spectra of VAc-VAL copoly-
mers containing different amount of VAL units.
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Table 1. Degree of Hydrolysis for the Vinyl Ace-
tate-Vinyl Alcohol Copolymers Obtained by Dif-
ferent Acid-Hydrolysis Reaction Time

copolymer " reaction time degree of
~__ (hrs) hydrolysis (mol%)
VAc-VAL[22] 4 22.9
VAc-VAL[30] 9 30.0
VAc-VAL[37] 10 37.0
VAc-VAL[40] 11 40.2
VAc-VAL[43] 14 429
VAc-VAL[67] 18 67.0
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Figure 2. FTIR spectra of (a) PVAc:(b) VAc-VAL[22]:(c) VAc-VAL[30];(d) VAc-VAL[37] ;(e) VAc-VAL
[43]; (f) VAc-VAL[67]; and (g) PVA.
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Figure 3. FTIR spectra in the 2900~3800 cm™' region for VAc-VAL[43] copolymer recorded as a function of tem-
perature.
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Figure 4. FTIR spectra in the 1680~1780cm™ re-
gion for VAc-VAL[43] copolymer recorded as a func-
tion of temperature.
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Table 2. Glass Transition Temperature for the
Blends of Poly(4-vinyl pyridine)/Vinyl Acetate-
Vinyl Alcohol Copolymers

polymer PAVP (wt%) T, (K)

PVAc 0 2962 o

20 319.1, -

40 319.4, 424.0

60 320.3, 427.3

80 - 428.0

100 428.8
VAc-VAL[22] 0 309.0

10 325.8, -

30 325.0, -

50 324.8, 415.0

70 321.0, 425.0

90 3184, 431.9
VAc-VAL[30] 0 323.0

10 3274
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50 3534

70 3803
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Figure 5. Plots of T, versus P4VP content for miscible blends: (a) P4VP/VAc-VAL[30]; (b) PAVP/VAc-VAL
[37];(c) PAVP/VAc-VAL[40]: and (d) P4VP/V Ac-VAL[43]. Dotted lines indicate the Gordon-Taylor fit.
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Figure 7. FTIR spectra in the 1540~1640cm™ re-
gion for 50:50 weight% P4VP/V Ac-VAL[43] blend
recorded as a function of temperature.
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recorded as a function of temperature.
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