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2 ¢F : Poly(butylene adipate) (PBA)$} Poly(styrene-co-vinylphenol) (STVPh)2] 48 A,
& 2ARIEY. PBAE STVPh % vinylphenol(VPh) 2] gafo] 12wt% o]AR) %3¢ STVPh
o A zA4elAM *J%*% 7Hd. STVPh% VPheY] #&fo] 10 & 12Wt%°1 734 PBA/
STVPh Edl=x A5 FA A lower critical solution temperature® 7H&Th ¥ 74 nEA}
to] 2R 2o e As &AL MW ol STVPhELY] 24H3)3 (self-association) 2] &
2ol 9% JEZF9 57l PBA9L STVPho| 4849 8 Udo=z YzHUH. %53} 2
43} 7152258 STVPhF VPhe o] 7188 S nRAte] 43 A8 A7) 3718
< ¥+ UAr

Abstract : The miscibility of poly(butylene adipate)(PBA) with poly(styrene-co-
vinylphenol) (STVPh) was studied. PBA was miscible with STVPh when the vinylphenol
(VPh) content in STVPh was more than 12wt%. When the VPh content in STVPh was 10
or 12wt%, PBA/STVPh blends had lower critical solution temperature(L.CST) at some com-
positions. The entropy increases largely by blending because the dissociation of hydrogen
bond between STVPh molecules enlarges the number of possible conformation. This entropy
increase as well as the strong intermolecular interactions such as hydrogen bond between
PBA and STVPh molecules seems an important driving force for the miscibility. The melting
and crystallization behaviors showed the intermolecular interaction between PBA and
STVPh molecules increased as the VPh content in STVPh was increased.
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Poly (styrene-co-vinylphenol) 3 Poly(butylene adipate)2] AF-&4]
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"S- A)A poly (styrene-co-p-acetoxyst-

Table 1. Characteristics of Poly(styrene-co-vinl-

phenol)

~ Content of vinylphenol® T,
Designation (Wi%) M.t M. )
PS 0.0 10,000 28,000 105
STVPh 4 3.9 30,000 90,000 108
STVPh 10 9.8 15,000 50,000 113
STVPh 12 12.1 16,000 40,000 116
STVPh 20 19.8 11,000 23,000 119
STVPh 47 47.1 21,000 40,000 149
STVPh 72 72.0 50,000 110,000 175
PVPh 100.0 26,000 50,000 185

a determined by NMR
b determined relative to PS standards by GPC
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Fig. 1. DSC thermogram of PBA/STVPh12 blends.
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Poly (styrene-co-vinylphenol) 3 Poly(butylene adipate)9] A &4

Table 2. T, of PBA/STVPh Blends

Composition T(C)
(PBA/ PBA blends with

STVPh) PS STVPh4 STVPh10 STVPh12 STVPh 20
0/100 105 108 113 116 119
10/90 -61,105 nc,106 88 89 95
30/70 -61,105 -61,107 nc 50 51
50/50 -61,105 -60,106 -51,nc nc nc
70/30 -61,105 -60,107 -55nc -43 -35
90/10 -62, nc -60, nc -59,nc -56 -56
100/0  -62 -62 -62 -62 -62

nc ; not clearly observed

10/90 &A1 749 STVPh109] T, o sjsi =2A
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Table 3. Turbidity of PBA/STVPh Blends
PBA/STVPh

90/10 70/30 50/50 30/70 10/90

T, T. T T. T T, T,

X X X

STVPh

PS X
STVPh 4 X
STVPh 10 X
STVPh 12 X
STVPh 20 X
STVPh 47 X
STVPh 72 X

Tl , room temperature
TZ ; above Tm or Tg
X opaque

O ; transparent

X X X X X X X
OO0 e X X
X X X X X X X
OO0 OCe@ x x
OOO0O0O0O x x|
COOO0Oe X
OO0 OO0 x x|3
OO0 00O e x
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Fig. 2. Optical micrographs of the PBA/STVPh12 (70/30 by weigt) blends (X 65) at (a) 100C, (b) 160°C,

(c) 175°C, and (d) 200°C.
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Fig. 3. Miscibility of PBA/STVPh blends: @, two
phase: O, one phase.

Polymer(Korea) Vol. 18, No. 4, July 1994



Poly(styrene-co-vinylphenol) @} Poly(butylene adipate) 2] A& 4]
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Fig. 4. Tg of PBA/STVPh blends: O, STVPh12;
@, STVPh20; —, Fox equation.

ol Qokstel UERUIRILE,
Qrofl 4 PBA/STVPh 3%3Hd) =9 T, A
oA STVPh7} PBA 402 o} 507t A
T 2t PBA7} STVPhAle 2 5"—0} o7t A
57} A4 PTVPhe ZAJo] ©& AS Atjao
22 AT wEE Al‘iiﬂ} A 2ACIA
4840 e Ao z4el mwe T, das
Fig. 49 YeRlS =t BA= & STVPhe &4
o] & A% Fox 4% wrpe %94 ol T%ii}f‘——
BS ¢ 4 lew, ol ST
& AhE) Bz

2 oo

Specific interactiono] Za& we] T, AFl
g Kwei 2320 Mo o)ald a3 Byt
B} o] Hxrh = of sl Fig. 49 2
HEL 39 WAE HolmZ thg4] (1)A] spe
cific interaction- g WEh= }e}o|E,

T, = W\Ty + W,T,, +qW, W, )
qrel ‘'Rt Al Hof AgAde] dgug o)
9 7194k ULSE ARt & STVPh7 44

AE

Foz A 8|3t (self-association) & F
1E2BHe)omg PBA9 STVPh £x17t olddo|

2

E2|0 A18d A4z 1994 7

& combinational entropy./] 5], Aswmbq z
T4 aEzre] FEAMEL] Wl ofg AE 219
WE}, 4S9 Ftolth. 74 Eate] Exjgo] 2
B A4S 2 00l 7H7HE gk
Fog AASRE = AUs AL
ol whet zpA 3|jo] FolR
£9] 7} 5 8 conformation 57+ £ 7481 B 2 ASdig
b E 4y e et uekd ARFTdE ¢
T AEE 7Y JROE S 2Rz %Ei]EP»]

T FE8AE dH, F 45y, F BE7FE IR
483tA "ok, 8E5W, Colemang PVPhe}
poly (vinylpyridine) (PVPy) 2] B#l o= PV-
Phe}l PVPy Ale]el N-OHe 4737 A7}
PVPhE2} Alele] OH-OHY $42%F A7)18tt
AP “enthalpy effect”7} AA&Ae] 24 Yolo]
™, PVPhe} poly(butyl methacrylate) £l =0
A= OH-OHe| #pA)319} Al7|17} o) 221zt
AT A7IEG Y 2ER X}iﬂi]i}/l el
2Jgt “entropy effect”7} 4849 Fg ¥4 A
o7 Ayl

Fig. 50l PBA/STVPh20 Bl ZolA] 352 4]
719] IR &4 3179 zolE& YeITt Fig. 5
(a)) STVPh20¢] ~#EHE v 3542cm ™'
FoAPAR L s=5A7]9) a9 3392cm’
o] 24 393 FmEA7)9) 337} Belgo] el
F& B 5 k. 22y PBAY g@egel #HAo
wel o] % a3z AvjE pAsEA] 3420-
3441cm ol A PBAQ] teRdr|el f4 AP
SI=8A17]19] IRES H=7t Fak AYE &
Atk AT Bl =EA719] IR F5 3=7} 7}
2R 74 4@ JlEE4]7]8 IR 338

2o Fgol el AL SI=EAI7]e] F
4 ast A7I7E Ft2Rd e 299 deRn &
AP AL o F& BAEH. gy STV-
Ph20c] PBASH B3t #5322 4ol 4% AA

4>

10P

4 @

Y

517



3531 3356

Wavenumber (cm-1)

Fig. 5. FT IR spectra recorded.at room tempera-
ture in the 3700~3000cm™ region for STVPh 20/
PBA blends; (a) 100/0, (b) 90/10, (c) 70/30, (d)
50/50, (e) 30/70, (5) 10/90 by weight.
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Poly(styrene-co-vinylphenol) ¥ Poly(butylene adipate)?] A& 4
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Fig. 7. Overheating necessary for the crystalliza

tion of PBA in PBA/STVPh blends: W, PS; @,

STVPh10; A, STVPhi2; @, STVPh20.
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