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ABSTRACT: The miscibility between two kinds of ethylene-vinylalcohol copolymers (EVOH)
and three kinds of 4-vinylpyridine-styrene copolymers (PVPST) was studied by differential
scanning calorimetry and infrared spectroscopy. The binary interaction model was used to
interpret the observed miscibility behavior, and the calculated interaction energy parameter
between 4-vinylpyridine/styrene and vinylalcohol/styrene units were 53.7 and 88.1 cal/cm?
respectively. These results were used to draw a miscibility map, which can be utilized to an-
ticipate the miscibility between various kinds of EVOH and PVPST.
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Table 1. Characteristics of the Polymers Used

vinylalcohol content  styrene content intrinsic viscosity

thermal properties

designation —_ - vol%  wt%®  vol% (dL/g) T (C) Ty (C) 4H, (J/g) T,(T)
EVOH 56 56 46 - - 122 56.8 1376 56.1 1645
EVOH 68 68 59 - - 1.45° 63.0 154.7 52.7 182.4
PVPST 19 - - 19 20 0.508¢ 1337 - - -
PVPST 24 - - 24 25 0.737¢ 130.8 - - -
PVPST 38 - - 38 40 1.095¢ 120.2 - - -

4 Measured by 'H-NMR in N, N-dimethylformamide-d,. ® Measured at 30 C in phenol/1,1,2.2,-tetrachloroethane(70/30(v/v)) mixture.

¢ Measured at 30 C in isopropylalcohol.
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Table 2. Thermal Properties and IR Peak of EVOH/PVPST (50/50 by weight) Blends

thermal properties IR peak of pyridine
biend T, (0) T..(C) 4H,.(J/g-EVOH) T.(T) _ ring mode (cm™)
EVOH 56/PVPST 19 741 1253 53.9 160.6 1600
EVOH 56/PVPST 24 80.2 1295 187 160.4 1600
EVOH56/PVPST 38 627 1208 1341 63.9 1625 1597
EVOH 68/PVPST 19 85.3 1279 306 177.0 1600
EVOH 68/PVPST 24 854 1312 136.7 464 178.7 1599
EVOH 68/PVPST 38 639 127.8 151.6 633 182.4 1597
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Figure 1. DSC thermograms obtained on heating of
EVOH 56, EVOH/PVPST (50/50 by weight) blends,
and PVPST 19:(a)EVOH 56, (b) EVOH 56/PVPST
19, (c) EVOH 56/PVPST 24, (d) EVOH 56/PVPST
38, and (e) PVPST 19.
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Figure 2. DSC thermograms obtained on heating of
EVOH 68, EVOH/PVPST (50/50 by weight) blends,
and PVPST 24:(a) EVOH 68, (b) EVOH 68/PVPST
19, (c) EVOH 68/PVPST 24, (d) EVOH 68/PVPST
38, and (e) PVPST 24.
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Table 3. Thermal Properties and IR Peak of EVOH 56 Blends with PVPST 24 or PVPST 38

compositions thermal properties IR peak of pyridine
(by weight) T, () Twc(C)  4H, (/g-EVOH) T, (%) ring mode (cm™)
EVOH 56/PVPST 24 blends
90/10 56.9 132.3 58.2 163.0 1602
70/30 55.4 132.1 56.5 162.1 1600
50/50 80.2 1295 18.7 160.4 1600
30/70 93.1 136.0 126 158.4 1599
10/90 107.0 - - - 1597
EVOH 56/PVPST 38 blends
90/20 56.2 137.8 54.8 164.2 1600
70/30 61.1 1338 572 164.9 1598
50/50 627 1208 134.1 63.9 162.5 1597
30/70 625 1205 128.1 63.7 161.1 1597
10/90 714 1204 120.4 15.0 155.4 1597
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Figure 3. DSC thermograms obtained on heating of
EVOH 56/PVPST 24 blends: (a) 100/0, (b) 90/10,
(c) 70/30, (d) 50/50, (e) 30/70, (f) 10/90, and (g) 0/100
by weight.
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Figure 4. DSC thermograms obtained on heating of
EVOH 56/PVPST 38 blends: (a) 100/0, (b) 90/10,
(c) 70/30, (d) 50/50, (e) 30/70, (f) 10/90, and (g) 0/100
by weight.
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Figure 5. Scale-expanded infrared spectra corres-
ponding to pyridine ring modes for EVOH 56/PVPST
24 blends: (a) 0/100, (b) 30/70, (c) 70/30, and (d) 90/
10 by weight.
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Figure 6. Contour map of interaction parameter
B,enq in EVOH/PVPST blends.
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