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Q 9 nEAE E4gud ZejudYI - (poly(vinyl alcohol) (PVA))S AFAQ nEXEF &
@) o} EARE (poly(vinyl acetate) (PVAc))€ IF&E A7) st 40 CAAM M2 7
AlAQ olzu| ATiw El e 2YEY (2,2 -azobis(2,4-dimethylvaleronitrile) (ADMVN))&- 7}
AAZ ALg-3lo ol EA el FEEFEE AP on FEAAIE PVAcet 29| v *r32F-
B gojxls PVAS FEATH BTz wAe 93%& 1@3sigdct. ADMVNe] AR @
e 23ex uid £HF FEE 3500 o)3& Z= PVAE d¢& & A EF, VAce
PVAcZe] Hoj HA&S 96.3% (B2 A VAce] MaZdel Bfdle 40% ol3h) 714
A& 4 UKk FHF U= 8000-15000¢] PVAcr dojzon A@& 50-95% 2 Az
PVAce] o &E7]ol th@ 7Ix8t= = 1.5-3.5%th T8 PVACE vlw38d o3y 1 +3
#F 3% 45009) PVA7} @45t PVAS mojujdcieldi=r] ke 51.5-52.5% 9] A<
AR e Byon PVAY £33 =l Fast

ABSTRACT: To obtain high yield and high molecular weight poly(vinyl acetate) (PVAc) for
a precusor of high molecular weight atactic poly(vinyl alcohol) (PVA), vinyl acetate (VAc)
was suspension polymerized at 40 C using a low temperature initiator, 2,2" -azobis (2,4~
dimethylvaleronitrile) (ADMVN), and the effects of polymerization conditions on the
polymerization behavior and molecular structure of PVAc, and PVA prepared by saponifying
PVAc were studied. Lowering the polymerization temperature, implemented by using
ADMVN, proved successful in obtaining PVA having number-average degree of
polymerization (P,) of over 3500. Moreover, maximum conversion of VAc into PVAc up to
96.3% (below 40% in the case of bulk polymerization of VAc at the same condition) was a-
chieved. PVAc having P, of 8000-15000 was obtained, and the degree of branching for ace-
tyl group was ca. 1.5-3.5 at conversion of 50-95%. By saponifying the prepared PVAc, PVA
having maximum P, of over 4500 was obtained. The syndiotactic diad content of PVA was
nearly constant ranging 51.5-52.5% and independent of the P, of PVA.

Keywords: suspension polymerization, PVAc, ADMVN, PVA.
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Figure 1. Scanning electron micrograph of PVAc par-

ticles suspension-polymerized in this study.
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Figure 2. Plots of conversions of VAc into PVAc ob-
tained by suspension polymerization of VAc at 40 C
using ADMVN vs. polymerization times: VAc/water of
0.5 (L/L); suspending agent concentration of 1.5g/
100 mL,, oer; agitation speed of 300 rpm.
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Figure 3. Plots of ( P,)s of PVAc obtained by suspen-
sion polymerization of VAc at 40 C using ADMVN
(a) and resulting PVA (b) vs. conversions: VAc/
water of 0.5 (L/L); suspending agent concentration
of 1.5 g/100 mL,, ., agitation speed of 300 rpm.
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Figure 4. Plots of ( P,)s of PVAc obtained by suspen-
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Figure 5. Suspending agent concentration dependence
on the (F,)s of PVAc obtained by suspension
polymerization of VAc at 40 °C using ADMVN at sim-
ilar conversion of about 80% (a) and resulting PVA
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Figure 6. Effect of water concentration on the (F,)s
of PVAc obtained by suspension polymerization of
VAc at 40 °C using ADMVN concentration of 3x 103
mol/moly . at similar conversion of about 80% (a)
and resulting PVA (b): suspending agent concentra-
tion of 1.5 g/100 mL . agitation speed of 300 rpm.
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¥ L F AAL AYHA ERNE nEAP)
PVAZ} AZ5i98¢ sty

g4 £

VAce] e 23] 23217} PVAc 2 PVA9)
EAd v]xe 98e n@sl oo e BES
Ao

1. @84 % 1.5g/100 mL e, VAc/E (L/
L) 0.5, ADMVN 3x10%mol/molys, MWEE
2000 rpm % FFEE 40 €9 A A VAcE ¥
g§555ld daknle] nPazel A 80.6% %
$RF 2F¥E 1410090 PVAcE 9T ©] PVAc
€ HlrEle Ao sEE T 4500 2 v)R3E
T 99% o|Ae] mEXIE PVAS §A43id. 3
ZHE A7l A APE 96.3% 2 PVAcE §
A3AaL ol & vFalsle FHF FHE 34009 1
Brier PVAES A x84 PVAS ¢oF 3%
v ADMVN F2& 24 wel sl
A Eo) St mPEEE FUHN Y ol F
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A

2.0 B %

7tetgt. A9 FEE 1.5g/100 mL,,. *2
A HAZgE Zeths Rl =

2. VAco| A2 @=rEdel UM 7RSS
Qg w2t Frheida =8 19 F7HEER A
g9 wet Z7rsid e ADMVN 357 AFS:
£ Z7hsigh.

3. 34E PVAS 7 FYU=s muujdriol
N=rle] Fole TS vIAA ko wdu g
tholol=r] 8k 51.5-52.5% A=< & vehde
2A AYAHA EQuE A9l PVAY} A 2F
A&& A
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