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ABSTRACT : Vinyl acetate (VAc) 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 weight (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 PV Ac, 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-PV A 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 (£,) 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 11.7-12.0
chloroform 117-125
dimethyl sulfoxide 2.0
benzene 1.1-3.0
toluene 18-19
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Figure 1. Conversion of VAc into PVAc in early
stage of polymerization; (a) sclution polymerization in
TBA using TBA concentration of 0.25 mol/mol of
VAc and (b) bulk polymerization at 30 °C as a function
of polymerization times.
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(R)3/(R), = ([115/[11)™ (11)
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Figure 2. Conversion of VAc into PVAc at 30 C
using ADMVN concentration of 1x107* 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 X
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 FP,x107*
(mol/mol of VAC) () (h) (%) PVAcPVA
2x10* 50 6 687 102 024
1x107 50 6 646 107 026
5x10°° 50 8 619 108 027
3x10°° 50 8 588 115 029
2x107* 40 16 5.1  1.08 034
1x107* 40 16 539 113 036
5x 107 40 20 481 118 0.39
3x107° 40 20 443 129 044
2x107 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 PVAc (a) and PV A (b) obtained at
three different polymerization temperatures with con-
versions (ADMVN concentration of 1 x 10°* mol/mol of

VAc and solvent concentration of 0.25 mol/mol of
VAc).
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Figure 5. (P))s of PVAc (a) and resulting PVA (b)

obtained at three different solvent concentrations with
conversions {ADMVN concentration, 1% 10™* mol/mol
of VAc).
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Table 3. (F,)s of PVAc and PVA Prepared at Dif-
ferent Polymerization Temperatures and Initiator
Concentrations

ADMVN P,x107*
concentration
{mol/mol of

50 °C 40°¢C 30T

Hua A AL F3 % vFdd o7

VAcx10%) PVAcPVA PVAcPVA PVAcPVA

3 094 037 1.07 044 - -
5 089 035 104 042 107 061
10 087 033 097 038 104 0.58
20 08 032 092 036 100 055
50 084 030 088 033 092 050
4
® 50°C
v 40°C
@ 30°C
sl ®
®
Q L
) 2
-]
1F
@,M—l’"H
0 L 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 1x 107 mol/mol
of VAc and solvent concentration of 0.25 mol/mol of
VAc).
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Figure 7. DB for acetyl group of PV Ac obtained at
three different solvent concentration with conversion
(ADMVN concentration of 1x10*mol/mol of VAc
and polymerization temperature of 30 C).
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ent solvent concentrations.

FEulel g 2 ol E|ote] FAZEF 71U
g A Folo] ARz FIWE AlERY wouEd
A7t Bo)] AT FexF JUThP B a7
A E3¢gu) 2 ALR-3 TBA 94 G327 &nj=A
ojg} FAlE HAFE Rolm 1 o] ZIIERE
PVA¢S] JTI_EHB}]%H At ] & J8e vR= A
oz Heldh =%, Hd wdud doldfz=r] &F
55% A=7} “Oiﬁtﬂl, ol Y ZAdAe] ¥a
FA (B3%) 2T =& geln Ao wmdimlg
PVAst E4uld PVA9] AA M) HE x]o|t}”

FEA AkzolE, /A 2 FANE Tl o A

o

& e 29 A e 2 GBS 72
53], Boesl ofF TANE oA BA
g33} TAE vlral sz WA 5

el A B EAZ Aokl o)

o =%

el THo) o 3 Aol YehtAl slof A=
= PVAS B% (lightness) %} AL A4
1oh meby B A e 2% 240 dojRe
PVA9] ¥xd mAs 43S ”’%_1'5}] Hakth. Fig-
ure 9= TBAE &uj= 3o gHx3 9 ¥zx3}

I g A o?L

el 28 PVACE vlaislel AL PVA B85
o 9E 37 2o §A45Y 2 wazPe F
490 9 Ao} A9 9o A TBA &

100
—— 50°C, TBA
—7— 40°C, TBA
99 - —&— 30°C, TBA
—— 50 °C, bulk
—A— 40 °C, bulk
Q
o8 L -0 /30 C, bulk
ey
8 o7r
Q
s
L
o
— 96 -
95 +
94 . 1 1 1
0 10 20 30 40 50

Conversion (%)
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