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Abstract . Miscibility of a biodegradable polymer blend was reported in this work. Blends were pre-
pared from vinylacetate(VA)-vinylpyrrolidone(VP) copolymers(PVAVP) and starch acetate(SA). The
degree of acetylation and the intrinsic viscosity of starch acetate were observed to be 2.96 and 0.95,
respectively. The intrinsic viscosities and glass transition temperatures (Tg) of the copolymers
ranged 0.11-0.72 and 77.7-123.9C, respectively, and decreased with increasing VA contents. PVAVP-
II/SA (20/80 wt % ) blend and PVAVP-IV/SA (30/70 wt %) blend prepared by casting from chloroform
solution showed two Tg’s and the difference between the two Tg's of the blends was much lower
than those of the two homopolymers. This result indicates that the blends with these compositions
have partial miscibility. This fact was also supported by scanning electron micrographs.
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Fig. 1. IR Spectra of starch acetate(A) and corn sta-

rch(B).
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Table 1. Characterization of Copolymers Prepared from VA(M,) and VP(M,)

Copolymer Monomer Feed Conversion Copolymer
[M.] [M.] wt % Carbon Nitrogen [M,J M, [n}¢ T,
mol % mol % wt % wt % mol % mol % dl/g ©
PVAVP-I? 40 60 70 65.7 9.6 32.9 67.1 0.72 123.9
PVAVP-II* 60 40 81 60.2 6.6 54.1 45.9 0.64 95.8
PVAVP-III* 80 20 77 59.0 37 75.8 24.2 0.59 70.2
PVAVP-IV® 70 30 37 56.8 58 58.0 420 0.11 779
“ Copolymerized in benzene at 65C for 48 hr.
b Copolymerized in isopropyl alcohol at 70C for 24 hr.
¢ Determined by elemental analysis.
4 Measured in chloroform at 30C.
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Fig. 3. DSC thermograms of PVAVP-1/SA blends pre-
pared by casting from chloroform solutions.
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Fig. 4. DSC thermograms of PVAVP-II/SA blends
prepared by casting from chloroform solutions.
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Fig. 5. DSC thermograms of PVAVP-II/SA blends
prepared by casting from chloroform solutions.
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prepared by casting from chloroform solutions.

ol& ZA#=E HE o] A e PVAVP-IV/SAEA =
o] 4g-Ae AN 20 802 PVAVP-I/SAEA=
o] AgAF A RARE A& Eoith. wEbA
PVAVP-IV/SAEBdl=e] &4
PVAVPY] ©eacrelo] 2Ao] ] Fa3tttn & +
At

Zg 2 E2 809 castingdte] 7HE PVAVP-TI/SA
(20/80wt %) E-dl=(A), PVAVP-T/SA(80/20wt% )
EA=(B) % PVAVP-I/SA(80/20wt %) & =(C)
o] Wgwhde) Azl BAZE Fig. 7o JERA
t}, Fig. 7914 B vle} o] ARz(B) ¢} ARRI(C)
o M @S] el e xeke] SA7F Holut AR
(A)olM e ARY" 297 2717 B3] o
Fol o] FgAo] e Aoz B F Qlth ©]
Azbe Bz (B) g} (C) 9k e Fig. 40149 o]
BA=(A) 9 FAE-9 Tgolsel oairw Y5
i ek

PVAVP/SAE gl = 2] & FolAe] £a4

PVAVP/SAERIC9] B o Ao Hajd S A
7] 9l& pH 62] ¥Fgdo) 2047t F7o] FAL
PVAVP-1I/SA(20/80wt % ) B &2  AxAMAAR
(B) 3 gxgoo) g7 FALAYE FUT LF
AAFn AR (A)E Fig. 89 Jehlch. Fig., 8
o)A By ulgl zo] AI(A) 9} ARRI(B) = & Aol
7}tk = ARR(A) 9= 2E] ARRI(B) oM e 2
2A7F Bajso] mAuzE Fgo] Weol JSE &

s
-

325



AAE - AN -

n

o]47] - WAL - 7

Fig. 7. Scanning electron micrographs of PVAVP-II/SA(20/80wt% ) (A), PVAVP-II/SA(80/20wt %) (B), and

PVAVP-TII/SA(80/20wt % ) (C).

Fig. 8. Scanning electron micrographs of PVAVP-1I/
SA(20/80wt % ) blend(before(A) and after(B) soak in
a buffer solution of pH 6 for 20 days).

Ak o] Ade o] BIEISL B HeollA EafjAe

Atk Ae £t 2y o] BI= dEL A=

7 Q) ol B YR O M=
agAw AR

o] &2 & fich

g Ju7 o] BAEE Rt €] W of
Bl MY WEEST matrix2 o]8€ &

326

FEAZE MY BE TACE HE

21 Aelet,
4 &

oM e sbH i <] °Hﬂ%§}£ 2 1{f¥Es 747
2,963} 0,952 ZAHAL, A d-vddasE

ZZ%A Y] A 1/AEE 0.11-0,72, Tge 77.
7-123.9C9] W9Hon, VA o] FEFE
DT Tegrt dastEd. S22xgddo
XLE] castingadhe] A3 PVAVP(VA/VP : 54.1/45.
9)/SA(20/80wt % ) B ¥l =2} PVAVP(VA/VP : 58.0/
42.0)/SA(30/70wt %) E-A =2} TgE DSCZ =33
A, Ed=9 el Tgwke zlole BI= &)
X2 T TAAERY Teghd AtolRot Aqtrt, o] 2
e PVAVPS} SA®E 22 4448 7tk

A& 9u|it), o]l olE BAl=9 HAAWAA
ol oMz Bt E ol BIH=rt pH 6
o] ghFaaoA] Rallgtrhes Ao AR FARI
ola A Fls AT,

o] ATE 19909 WY SFEANFAE Al
gof ArARez SRl PP,

1 3&3 99 2w, 30, 179 (1990).
2. 8hetah Fge] A, 30, 398 (1990).

Polymer (Korea) Vol. 16, No. 3, May 1992



3.

@© 00 =N D

12.

AEHE S M=

F. H. Otey, A. M. Mark, C. L. Mehltretter, and C.
R. Russell, Ind. Eng. Chem., Prod. Res. Dev., 13, 90
(1974).

. R. P. Westhoff, F. H. Otey, C. L. Mehltretter, and

C. R. Russell, Ind. Eng. Chem., Prod. Res. Dev., 13,
123 (1974).

. F. H. Otey, R. P. Westhoff, and C. R. Russell, Ind.

Eng. Chem., Prod. Res. Dev., 15, 139 (1976).

. U. S. patent 4,016,117 (1976).
. U. S. patent 4,021,388 (1977).
. U. S. patent 4,133,784 (1979).
. U. S. patent 4,337,181 (1982).
. U. S. patent 4,519,161 (1985).
11.

K. Kosai and T. Higashino, Nippon Setchaku Kyo-
kai Shi, 11, 2 (1975).

R. Lohmar and C. E. Rist, /. Am. Chem. Soc., 72,
4298 (1950).

E2|H Al16A A3E 19924 54

pRATwe A2l

13.

I. A. Wolff, D. W. Olds, and G. E. Hilbert, J. Am.
Chem. Soc., 73, 346 (1951).

14. J. W. Muller and E. Pacsu, Ind. Eng. Chem., 34,

15.

16.

17.

18.

1209 (1942).

Y. Morishima, W. S. Kim, and S. Nozakura, Poly-
mer J, 8, 196 (1976).

0. Olabishi, L. M. Robeson, and M. T. Shaw, “Pol-
ymer-Polymer Miscibility”, p 120, Academic Press,
New York, 1979.

B. S. Shasha, D. Trimnel, and F. H. Otey, J. Polym.
Sci., Polym. Chem. Ed., 19, 1891 (1981).

D. Trimnel, B. S. Shasha, and W. M. Doane, J. Ag-
ric. Food Chem., 29, 145 (1981).

. B. S. Shasha, D. Trimnel, and F. H. Otey, J. Appl

Polym. Sci., 29, 67 (1984).

. B. S. Shasha, D. Trimnel, and F. H. Otey, J. Cont-

rolled Release, 1, 183 (1985),

327



