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PVAS] E79} 5%, TERAIRI MMA, EMAS] 2/3u]E wstA71H SEsIgivh Alzd 358411 poly (vinyl
acetate— co—methyl methacrylate) (PVAc/PMMA), poly (vinyl acetate—co—ethyl methacrylate) (PVAc/
PEMA) & 5 =475 AMg-8o] 100, 130, 150, 180, 200 Col S71% A7), 11 A% 54 1u#slo] o}
3 2 ARS ARHE SR oE AL SEA u¥st 9] EA3) oAl PVAC/PMMA> PVAC/PEMA>
PVAcS] £0 = A Arkee] i T7tel wel 2hAeilnh. Aauledes 5ds 2499 353
oA ReFERolt g njgsle] TrIella, vig A H49 RaFRolt dRklr] gAYl &
T8} deto] wl PVAC/PMMA>PVAC/PEMA>PVAC <o)t}

Abstract: Water soluble vinyl acetate/alkyl methacrylate copolymers were prepared by the emulsion
copolymerization of vinyl acetate and various methacrylates such as methyl methacrylate (MMA) and
ethyl methacrylate (EMA). Potassium persulfate (KPS) and ammonium persulfate (APS) were used as
an initiator. Poly (vinyl alcohol) (PVA) was used as a protective colloid. The drying characteristics of the
prepared poly (vinyl acetate—co—methyl methacrylate) (PVAc/PMMA), poly (vinyl acetate—co—ethyl
methacrylate) (PVAc/PEMA) were studied using moisture meter at the temperature between 100 and
200 C. The significant results are described as follows. The activation energy of the isothermal drying
process of the copolymers has the order of PVAc/PMMA> PVAc/PEMA> PVAc.
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Table 1. Physical Properties of Monomers and Initiators Used in
Synthesis of PVAc Copolymer Latex

bp. T
(v (0
Vinyl acetate (VAc) 0932 86.09 725 28 CHy=CHOCOCHs

Methyl methacrylate  0.946 100.12 101 105 CHy=CH30COOH3
(MMA)

Ethyl methacrylate 0910 11414 118 65 CHy=CH3COOC:Hs
(EMA)

Properties materials ~ d® My Structure

Ammonium persulfate 1.980 22821 120 - (NH,) 5S04
(APS)
Potassium persulfate  2.477 270.33 100 - KoS90g
(KPS)
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Figure 1. Experimental apparatus for copolymerization.
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Table 2. Compositions of Raw Materials to Synthesize Vinyl
Acetate-Methacrylates Cpolymers

Run| DW VAc MMA EMA APS KPS PVA  NayCO3 Conversion
No| (@ (@ (@ (@ (@ (@ 217 205 (%)
1| 354 20874 426 - 08 - 32 - 021 98.9
354 20235 1065 - 08 - 32 - 021 98.2
3| 354 19596 17.04 - 08 - 32 - 021 97.3
4| 354 20870 - 426 08 - 32 - 021 98.6
5| 354 20235 - 1065 08 - 32 - 021 974
6 | 354 19596 - 17.04 08 - 32 - 021 96.9
71330 202351065 - 08 - 15 - 021 86.6
8 | 336 202.35 1065 - 08 - 19 - 021 89.2
9 | 342 202.35 1065 - 08 - 23 - 021 89.7
10 | 348 202.35 1065 - 08 - 28 - 021 93.2
111 360 20235 1065 - 085 - 36 - 021 98.4
121 366 202351065 - 08 - 40 - 021 97.8
13 ] 372 202351065 - 08 - 45 - 021 95.0
141330 20235 - 1065 08 - 15 - 021 86.1
151 336 20235 - 1065 085 - 19 - 021 88.9
16 | 342 20235 - 1065 085 - 23 - 021 90.3
17 | 348 20235 - 1065 085 - 28 - 021 93.0
181 360 20235 - 1065 08 - 36 - 021 98.6
191 366 20235 - 1065 085 - 40 - 021 97.6
20| 372 20235 - 1065 08 - 45 - 021 95.3
211330 20874 426 - 08 - 15 - 021 87.1
22| 336 20874 426 - 08 - 19 - 021 89.4
23 342 20874 426 - 085 - 23 - 021 90.2
24 | 348 20874 426 - 085 - 28 - 021 94.4
251360 208.74 426 - 08 - 36 - 021 99.2
26| 366 208.74 426 - 08 - 40 - 021 97.6
211 372 20874 426 - 085 - 45 - 021 95.3
28| 330 20874 - 426 08 - 15 - 021 87.1
29 | 336 20874 - 426 08 - 19 - 021 89.4
30| 342 20874 - 426 08 - 23 - 021 90.2
31| 348 20874 - 426 085 - 28 - 021 94.4
32360 20874 - 426 08 - 36 - 021 99.2
33| 366 20874 - 426 08 - 40 - 021 97.6
34| 372 20874 - 426 08 - 45 - 021 95.3
351 353 20874 426 - 043 - 32 - 021 85.8
36 | 355 20874 426 - 170 - 32 - 021 98.7
37| 363 20874 - 426 043 - 32 - 021 86.1
38| 355 20874 - 426 170 - 32 - 021 98.5
39 | 353 20874 4.26 - - 043 32 - 021 85.0
40 | 354 208.74 426 - - 08 32 - 021 94.2
41 | 355 208.74 426 - - 170 32 - 021 944
42| 353 20874 - 426 - 043 32 - 021 97.3
43 | 354 20874 - 426 - 08 32 - 021 98.0
44 | 355 20874 - 426 - 170 32 - 021 98.2
45| 353 208.74 426 - 043 - - 32 021 84.0
46 | 354 208.74 426 - 08> - - 32 021 94.4
47 1 355 20874 426 - 170 - - 32 02 95.1
48 | 353 208.74 426 - 043 - 32 021 83.8
49 | 354 208.74 426 - 085 - 32 021 93.1
50 | 355 208.74 4.26 - .70 - 32 021 94.7
51 | 354 21300 000 - 085 32 - 021 99.5
52 | 354 213.00 000 - 085 32 021 99.1
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Figure 2. Effect of different initiators on the conversion of VAc/
MMA (98/2) copolymerization.
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Figure 3. Variation of conversion of the copolymer polymerized
with VAc/MMA (98/2) and APS initiator.
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Figure 4. The conversion of VAc/MMA monomer mixture with
15 wt% PVA—217 and 15 wt% PVA—205.
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Figure 5. Effect of protective colloid (PVA—217) concentration
on the conversion of VAc/MMA monomer mixture.
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Figure 6. Variation of the particle size of (vinyl acetate—methyl
mathacrylate) copolymer with the concentration of PVA—217.
The copolymer was synthesized from VAc/MMA (98/2) mono—
mer mixture.

o] EEBISIt) o] R FRo|=e] o] sojd= lade] B
TERolE FAkE eis] AolAl HuA F Foll RS PEA

7130 g AR ARk S friesto] Addshe datel At
ST Wol AlFEoRA TEEF TRV etk

Polymer (Korea), Vol. 33, No. 3, 2009



234 A -

VAc/MMA (98:2) 25 Jst F53tAlolA PVAS] &g}
of] W& ¢Jx}e] Z17] W QJAREZE Figure 60l LVERAITE PVA2)
o] ZV1ER AT 7| 5.3~3.3 unE HAED, FE 7R
AESE 248 YERRITth

Figure 7-= PVA 2179 35 Z71ol wie A% wslks vephd 3
°F 15 wt%7H] Hrt el S 21 oPdellA Hwrt
w23] T8 Rk Sjo] HWol AZTE AR 0 F wgA| tb]
PVAS] & 15 wt%old & A& 7IXan RREEr) 7
sk P9 A7 A3k

=0 A3t Figure 82 ST/ RESE T vIXE 9
& golr7] 93] VAcSt MMAZ 98:2 H]&& £330 PVA-
2179] g=ks k] tM] 15 wt%, SRR 240804 F3her
£ 70~85 T7IA] H3AF] Alzlel w2 WS- nlwst 23S 1
ojF=t} zh 2ol FFAF 90R o] SRE] WL} 28]
717 F 180 o]0l AA3] S7FS YERIICE 80 TF85 T
o] 7§ AgEo] 1203 A2 HIsssAl YeRA|TE 85 T2
A o 2= QE PVAS] &l tigt 837} Srlske] whegA
o tigt BFFRo|=Ao] AR RIZE] SHE o] Wo] A
ot wEhd, RaEwo|=e] obgAe welsle] FEE 80 T

80000
‘ —8— 85°C , PVAc/PMMA (98/2) ‘
% 60000
o
o
>
3
o
[$]
(2]
S 40000
20000 : : :
5 10 15 20 25

Content of PVA 217(wt%)

Figure 7. Variation of viscosity of (vinyl acetate—methyl me—
thacrylate) copolymer with the concentration of PVA—217. The
copolymer was synthesized from VAc/MMA (98/2) monomer
mixture.
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Figure 8. Effect of temperature on the copolymerization rate of
VAc/MMA (98/2) mixture.
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Figure 9. FT—IR spectra of the copolymers with vinyl acetate
and various methacrylate comonomers.
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Table 3. Viscosity-Average Molecular Weight of the Copolymers
Synthesized at the Monomer/Comonomer Concentrations

Monomer/Comonomer
composition in the feed
100/0 VAc/MMA 1.805 0.805 10.057 2915 25803.9
VAc/MMA 1.816 0.816 10.201 2933 26317.3
98/2 VAc/EMA 1.833  0.833 10417 2961 27092.7
VAc/BMA 1.839 0.839 10489 2971 27352.6
VAc/MMA 1.856  0.856 10.704 2998 28136.3
95/5 VAc/EMA 1.879  0.879 10991 3.036 29190.8
VAc/BMA 1.868 0.868 10.848 3.017 28662.2
VAc/MMA 1.828 0.828 10.345 2952 26833.6
92/8 VAc/EMA 1.851  0.851 10.632 2989 27874.4
VAc/BMA 1.874  0.874 10920 3.260 28926.2
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Figure 10. Weight variation of vinylacetate—ethyl methacrylate

copolymer with drying time at 100, 130, 150, 180, and 200 C.
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Figure 11. Plot of the determination of reaction order of copoly—
merization of VAc/EMA (95/5).
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Figure 12. Determination of reaction rate constant by integral
method of experimental data of VAc/EMA (95/5) copolymeri—
zation.
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Figure 13. Temperature dependency of the copolymerization of
VAc/EMA (95/5) monomer mixture.
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Table 4. Calculated First-Order Activation Energy of the Vinyl
Acetate-Methacrylate Copolymers by Integral Method

Monomer/Comonomer  Activation energy Correlation

composition in the feed (kcal/mol) coefficient
100/0 VAc/MMA 4.3 0.99
98/2 VAc/MMA 4,8 0.99
VAc/EMA 4.6 0.98
95/5 VAc/MMA 5.2 0.99
VAc/EMA 4.9 0.99
92/8 VAc/MMA 5.3 0.98
VAc/EMA 5.1 0.99

Table 5. Peel Strength of the Copolymers Polymerized with
Different Protective Colloid Composition

Peel strength (kgi/2.5 cm)

PVA content

(Wt%/monomer) VAc/MMA  VAc/MMA  VAc¢/EMA
(100/0) (95/5) (95/5)
7 1.12 1.24 1.96
9 1.33 1.35 1.33
11 1.66 1.72 1.69
13 1.92 2.21 294
15 2.44 2.55 259
17 2.56 2.62 261
19 2.61 2.68 265
21 2.63 2.70 268

Table 6. Water Resistance Peel Strength of the Vinyl Acetate-
Methacrylate Copolymers

Water resistance peel strength
(Kgi/2.5 cm)

Monomer/Comonomer
composition in the feed

100/0 VAc/MMA 0.73
i i
s Lhn i
s i
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