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2 o: oMEMY (VA)S  ofzMariv|dualz Ed (ADMVN) 2 gxim
(TBA)E 7tz ANl 2 8ol slof 30, 40 L 50 TN SAZ PR, B4 Eejope
Ald (PVAC) & virpsigto e TR} QY Zen|Qyae (PVA) & A x3l%ch 58
150 HEE, 7HBHE % PVAcS PVAe] 23k o] 3= g2 n2aldr). TBAGAe)
VAcel 3¢ £5& ADMVN $9] 0.4950] vlalsldm, ol o] 2% 059 2 Axakich. A
204 417} 758 ADMVN 9 e Algo 5448 2= TBAS Alggoed a9
27ge] PVA7L Qolfnh. PVAcSl B# FYSE A8E o 35% %Y 70%° HelolA
10000~13000019 1, ©l& H]‘+3lsled Q& PVAS HF F8E= 2400~61000]0 k. mohul
2 toldf=y] P FPLEES B wel 23W vk D, 284 TBAS L Bo) &b
W 2ol TBAS & Z7IA170] watdx Z7kskn).

ABSTRACT: Vinyl acetate (V Ac) was polymerized at 30, 40, and 50 C using 2,2’ -azobis (2,4-
dimethylvaleronitrile) (ADMVN) and tertiary butyl alcohol (TBA) as the initiator and the sol-
vent, respectively. High molecular we'ght (HMW) atactic poly(vinyl alcohol) (PVA) was pre-
pared by saponifying the poly(vinyl acetate) (PVAc) synthesized. - The effect of
polymerization conditions were investigated in terms of conversion, degree of branching for
acetyl group of PVAc, and molecular weight of both PVAc and PVA. The polymerization
rate of VAc in TBA was proportional to the 0.49th power of ADMVN concentration in good
accordance with the theoretical value of 0.5. HMW-PVA with high yield could be obtained
successfully, probably due to lower polymerization temperature and decreased chain transfer
reaction rate which was achieved by adopting ADMVN and TBA. PV Ac having average de-
gree of polymerization (P,) of 10000~13000 was obtained at the conversion of 35~70%.
Saponification of so prepared PV Ac yielded PVA having P, of 2400~6100. The syndiotactic
diad content increased with decreasing polymerization temperature and increasing VAc con-
centration due to a steric hindrance effect of TBA during polymerization.

Keywords: vinyl acetate, 2.2 - azobis (2,4-dimethylvaleronitrile), tertiary butyl alcohol, high mo-
lecular weight PVA.
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Table 1. Chain Transfer Constants(C;) of Sol-
vents for Poly(vinyl Acetate) at 60°C

solvents Csx 10*
methyl alcohol 2.3-6.0
ethyl acohol 25
butyl alcohol 20
t-butyl alcohol 05-1.3
ethyl acetate 1.1-34
acetone 11.7-120
chloroform 117-125
dimethyl sulfoxide 2.0
benzene 1.1-30
toluene 18-19
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Figure 1. Conversion of VAc into PVAc in early
stage of polymerization; (a) solution polymerization in
TBA using TBA concentration of 0.25 mol/mol of
“"Ac and (b) bulk polymerization at 30 C as a function
T polymerization times.
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Figure 2. Conversion of VAc into PVAc at 30 C
using ADMVN concentration of 1x10™*mol/mol of
V Ac with polymerization time.
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Figure 3. Conversion of VAc into PVAc with
polymerization time (ADMVN concentration of 1 »
10 *mol/mol of VAc and TBA concentration of
0.25 mol/mol of VAc).
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Table 2. Results of Solution Polymerization of
VAc

ADMVN  temperature time conversion P, 10"
(mol/mol of VAc) () (hr) (%) PVAcPVA
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1x107* 50 6 646 107 026
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3x10°° 50 8 588 115 029
2x10™* 40 16 551 108 034
1x10* 40 16 539  LI3 036
5x 1073 40 20 481 118 039
3x10°° 40 20 443 129 044
2x 104 30 24 421 099 051
1x10* 30 30 377 107 057
5x10°° 30 30 345 108 061
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Figure 4. (P,)s of PV Ac (a) and PVA (b) obtained at

 three different polymerization temperatures with con-

versions (ADMVN concentration of 1> 10" mol/mol of
VAc and solvent concentration of 0.25 mol/mol of
VAc).
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Figure 5. (P,)s of P\'Ac (a) and resulting PVA (b)
obtained at three different <olven: concentrations with
conversions (ADMVN  concentration, 1+ 107* mol. mol
of VAc).
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Table 3. (P,)s of PVAc and PVA Prepared at Dif-
ferent Polymerization Temperatures and Initiator
Concentrations

ADMVN
concentration

(mol/mol of
VAcx10% PVAc PVA PVAc PVA PVAcPVA

P,x107*

50T 40T 30T

3 094 037 107 044 - -
5 089 035 104 042 107 061
10 087 033 097 038 1.04 058
20 0.8 032 092 036 1.00 055
50 0.84 030 0.88 033 092 050
4
® 50°C
v 40°C
s 30°C
°
3r v
°
j29] L
] 2
e
1k
./..4—-""—‘
o 1 . 1 1

0 20 40 60 80 100
Conversion (%)

Figure 6. DB for the acetyl group of PV Ac obtained
at three different polymerization temperatures with
conversion (ADMVN concentration of 1 x 10™* mol/mol
of VAc and solvent concentration of 0.25 mol/mol of
VAo).
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N
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Figure 7. DB for acetyl group of PVAc obtained at
three different solvent concentration with conversion
(ADMVN concentration of 1% 107 mol/mol of VAc
and polymerization temperature of 30 C).
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Figure 8. Relation between syndiotactic diad content
and conversion of VAc into PV Ac obtained at differ-
ent solvent concentrations.
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Figure 9. Effects of conversion and polymerization
temperature on the lightness of PVA derived from
PV Ac obtained by solution polymerization in TBA and
by bulk polymerization. respectively.
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