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2 9 A& JHAIAIQ] 2,2"-azobis(2,4-dimethylvaleronitrile (ADMVN))-& 7iAAl 2, wiigheS
% 82 AS-ste] 30, 40 ¥ 50 CollA opM| EAIME (vinyl acetate(VAc))e] §AF &
ANgstden, 8 2%, BB  Suj] v & JJAAY =7t VAce] Eelo EAM| (poly
(vinyl acetate) (PVAc))29] A8&, PVAcY ol Ed7|d di§ 71X 3= 2 PVAce} 9] H]
3ol ofs] Lol PVAS EA5gd) nX & F¥e 123t ADMVNE o| &3t 5§ 2
T8 wBEogA niaEe PVAE 48 4 Uk AE 5~85%0A4 =37 FH= 4000~
150002] PVAcrt §45EAtt. €01 PVAcE vF3steq A=Y PVAY 37 FU=:
1000~5500 2 syndiotactic diad #8& 51~54%0°It}. okl E7]d] AF A seEs 23
T, fEge 5x, d¥F € ADMVN s=7t AAFE F718I0. PVAS] adisjdriol=7]
g 22 FY 259 ¥ vEE FEoA FHE PVAcEEE dolx PVAY Z%d H
Z @& 2. .

ABSTRACT . Vinyl acetate (VAc) was solution-polymerized at 30, 40, and 50 C using 2,2" -
azobis(2,4-dimethylvaleronitrile) (ADMVN) as initiator and methanol as solvent, and effects
of polymerization temperature, monomer to solvent ratio, and initiator concentration were In-
vestigated in terms of conversion of VAc into poly(vinyl acetate) (PVAc), degree of branch-
ing (DB) for acetyl group of PVAc, molecular weights of PVAc and resulting PVA obtained
by saponifying it with sodium hydroxide. Low polymerization temperature by adopting
ADMVN proved to be successful in obtaining PVA of high molecular weight. PVAc having
number-average degree of polymerization (P,) of 4000~15000 was obtained at conversion
‘of 5~85%. Saponifying so prepared PVAc yielded PVA having P, of 1000~5500, and
syndiotactic diad (S-diad) content of 51~54%. DB for acetyl group was increased with in-
creasing polymerization temperature, methanol concentration, conversion, and ADMVN con-
centration. The S-diad content of PVA was higher with PVA prepared from PVAc polyme-
rized at lower temperature and at higher methanol concentration.

Keywords: vinyl acetate, poly(vinyl acetate), poly(vinyl alcohol), low temperature solution
polymerization.
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Figure 1. Theoretical plots of chain transfer con-
stants to VAc (C,), PVAc (C,), and methanol
(Cwmeon) Vs. polymerization temperatures.

Table 1. Theoretical and Experimental Chain
Transfer Constants for VAc Polymerization in
Methanol®®

temp. | 30 40°C 50 C
rate
constant | theoretical theoretical theoretical experimental
Cax10* 1.25 1.40 1.57 1.98
C,X 10* 2.64 3.19 3.82
Cueonx 104 0.98 142 2.01 2.55
Cueon = 9.15 x exp(—32%) o
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Figure 2. Plots of conversions of VAc into PVAc ob-
tained by solution polymerization of VAc at 30, 40,
and 50 C using ADMVN concentration of 1107 mol
/molya. with methanol/VAc of 1/9 (mol/mol) (a)
and 5/5 (mol/mol) (b) vs. polymerization times.
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Figure 3. Plots of (P,)s of PVAc obtained by solu-
tion polymerization of VAc at 30, 40, and 50 C using
ADMVN concentration of 1x107mol/moly,. and
resulting PVA vs. methanol concentrations.
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Figure 4. Plots of (P,)s of PVAc obtained by solu-
tion polymerization of VAc at 30, 40, and 50 C using
ADMVN concentration of 1x107mol/moly,, with
methanol/VAc of 1/9 (mol/mol) (a) and 5/5 (mol/
mol) (b) vs. conversions.
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Figure 5. Plots of (P,)s of PVAc obtained by solu-
tion polymerization of VAc at 30, 40, and 50 C at
similar conversion of about 40% with methanol/VAc
of 1/9 (mol/mol) (a) and resulting PVA (b) vs.
ADMVN concentrations.
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Figure 6. DB for acetyl group of PVAc obtained by
solution polymerization of VAc at 30, 40, and 50 °C
using ADMVN concentration of 1x 10™*mol/moly s,
with methanol concentration. ‘
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Figure 7. DB for acetyl group of PVAc obtained by
solution polymerization of VAc at 30, 40, and 50 C
using ADMVN concentration of 13X 107*mol/moly s,
with methanol/VAc of 1/9 (mol/mol) (a) and 5/5
(mol/mol) (b) with conversion.
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Figure 8. DB for acetyl group of PVAc obtained by
solution polymerization of VAc at 30, 40, and 50 °C at
similar conversion of about 40% with methanol/VAc
of 1/9(mol/mol) with ADMVN concentration.
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Figure 9. Effect of methanol concentration and
polymerization temperature on the syndiotacticity of
the resultant PVA.
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