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ABSTRACT : Thermodynamic miscibility of the binary blends composed of semi—crystalline
poly (butylene 2,6—naphthalate) (PBN) and amorphous poly (4—vinylphenol) (PVPh) was in—
vestigated using differential scanning calorimetry (DSC) and Fourier transform infrared
(FTIR) spectroscopy. DSC scan results showed that there was a single glass transition
temperature (7,) for each blend. Crystalline melting temperature (7;,) depression of the
PBN in the blends was also observed with the increase of PVPh content. Both results of the
single 7, and the depression of 7;, for the PBN/PVPh blends indicate that the blends are
thermodynamically miscible at the molecular level. FTIR spectroscopic analysis confirmed
that strong intermolecular hydrogen bonding interactions between the ester carbonyl groups
of the PBN and the hydroxyl groups of the PVPh are occurred.

Keywords : poly(butylene 2,6-naphthalate), poly(4-vinylphenol), binary blends, miscibility, hydrogen bonding
interactions.
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Figure 1. DSC thermograms of PBN/PVPh blends: (1)
PBN, (2) 90 wt% PBN, (3) 80 wt% PBN, (4) 70
wt% PBN, (5) 60 wt% PBN, (6) 50 wt% PBN, (7)
40 wt% PBN, (8) 30 wt% PBN, (9) 20 wt% PBN,
and (10) 10 wt% PBN blends.

Table 1. Thermal Transition Data for the PBN/ PVPh
Blends Measured by DSC

PBN 7 T, Af, | PBN L L A
wt% C T kl/mol| wt% C T kJ/mol

100 71 239 1635 | 50 1145 217 095
90 73 232 1014 | 40 123
80 88 229 584 | 20 135
70 88 227 287 | 10 138
60 108 220 238 | 0 147
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Figure 2. Thermal transition behavior of the PBN/
PVPh blends: (@) 7, versus blend compositions in
amorphous phase; (=) calculated 7, curve according
to the simple linear average.
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Figure 3. Thermal transition behavior of the PBN/
PVPh blends: (@) 7, versus overall blend com—
position; (O) variation of melting points.
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Figure 4. Hoffman—Weeks plots of the melting peak
temperature as a function of 7 for PBN and PBN/
PVPh blends. Equilibrium melting points were ob —
tained by extrapolation of the data to 7.= 7}, line.

Table 2. Equilibrium Melting Points for the PBN/
PVPh Blends

PBN equilibrium melting point
(Wt%) (0)

100 276

90 269.4

80 264.1

70 260

60 255.3
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