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ABSTRACT : Thermodynamic miscibility of the binary blends composed of semi—crystalline
poly (butylene 2,6—naphthalate) (PBN) and amarphous poly (4 —vinylphenol) (PVPh) was in—
vestigated using differential scanning calorimgtry (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 wi% 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 Tn  4AH, | PBN oo I, AH,
wi% C T klfmol| wt% T T ki/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 2381 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; () 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%) ()

100 276

90 269.4

80 264.1

70 260

60 255.3

2z A26R A6E 20029 112

&)
oy
o
oL
e
o
4z
it
3
T

Eeulde)s) B A

T8 4 glvh. PBNi} PVPhete] A45zhg-& Aek3
o2 Frret7] gt H4=-2] Nishi-Wang 4& ©
g8}

1 1 RV
7T am i ? @)
2u’ lu

7| T8 BAT uUelMe PBNO HEFA,
n'T 5 PBNY Bd64, RS 71A% (8.314
J/Kmol), Vats PBNS wrEGHe] =83 (192
em¥/mole), V2= PVPho} HHEwhe)el 2123 (82.3
cm’/mole), 4Hy 't PBNS] BREchele] 2891 (32.98
Kl/mole), ¢ € PVPhe] #u]&-&olr}
B oFo)A A}&3 PBN# PVPhe #a18E &

3] F7] el ypod A 28 AEZIY 7)o
& FAstddnh £ )49 (/T 1/T°) vs &
o ERozE AMWA JHHA d5E duno.
u, ol F IRA 7H pp 7t EHESY EF 24
o]&3}7] Yoty Bazo AWl WE 4,9
2HEA NG Figure 50 YeRdth §8%38HE 2ol
= BE B %49 PBN/PVPh Edlz=olAd 4y,

b9 @ Ve e 2 7 ok w2 3 e
¥ PBN/PVPh S dojsha] A4g4de] o
5 ¢ 7 don, o EHzel 484e PBNIY
C PVPhe O-H7] Alolef g4d &4 7+
FaAP] 7108 A=A FTIR 4 sliA &

0.00 .
-0.05 .

2500 i
¥ 0.0 !
N .

1
0.5 26°C .
* . M
.
-0.20

000 020 040 060 080 1.00
Weight fraction of PBN
Figure 5. Interaction parameters for PBN/PVPh
blends calculated from melting point depression
data and equation (2).

741



478 PBN2 Hsj4 F324e0 dig
AT AN B Zalo|AH 2o ulwste] AT
Bu7h 70R %R 9or} Ouchi,'® Asai'® @ Chang
o] PBNY 274 Fxisle] 2 ded AdEY
9 Wgls d+3 vk glth. PBNS A& 22l semi—
crystalline polyester24 ZAA 3 Z7of wa} tjek
3 AAAS U= Aoz deA 9o 0% A
4ol F5el wet ole] Agsh: Hed 2"EY
9] FFUAE o] FFAddels dokd wize
Th1920 B el xdi= PBNS C=0 AIZ%Fo] 7]l
8 T4 (1650~1770 ecm™) 3} PVPhe] O-H Al
ZA %o 7118 F599 (3000~3800 cm™) o4 9]
s zA sl WE 2HEY] WEE FARIICH

Figure 6° PBN/PVPh £@1=9] AW n2
C=0 ¥F+¥ze wals vehislth. &5 PBNY

By

C=0 433t A48 F A o4 C=0 43
a7t B4 wYARY C=0 F5TAYL 2 &
ol ol ARA Eelolarze) AdH i

A~
Egoy &3] 2 4 & d4ezx® PBN 23
A Yol 58 dAHE C=071°] NAF F5da
= 1710 cm 'ellA vehtm, PBN w242 Yol
95 o AHZ C=07]9 E433E 1718 cm ™o
velhdz glod, PBNS ZAgA/mizgdel g
Alze dxg =0 9 Sdse) 24 we ¥
4 glth. Figure 6old Re ulgl o] PBN/

o

worlo

H-bonded(1703)

=

1760 1740 1720 1700 1680 1660

1718 ’

Absorbance

Wavenumbers ( cm '1)

Figure 6. FTIR spectra in the C=0 stretching vib—
ration absorption region of the PBN/PVPh blends.
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