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ABSTRACT : Poly(vinyl acetate) (PVAc) prepared by emulsion polymerization has broad applications for
additives such as paint binder, adhesive for wood and paper due to its low glass transition temperature which help
to plasticize substrate resins. Since emulsion polymerization has a disadvantage that surfactant and ionic initiator
degrade properties of the product polymer, poly(vinyl acetate-co-butyl acrylate) (VAc-BA) was synthesized using
potassium persulfate as catalyst and poly(vinyl alcohol) (PVA) as protective colloid to prevent the degradation.
The copolymer latex product was internally plasticized and has enhanced colloid stability, adhesion, tensile
strength and elongation. During VAc-BA emulsion polymerization, no coagulation and complete conversion
occur with the reactant mixture of 0.7 wt% potassium persulfate, 15 wt% poly(vinyl alcohol) (PVA-217), and the
balanced monomer that the weight ratio of vinyl acetate to butyl acrylate is 19. As the concentrations of PVA
increase, the copolymerization becomes faster and polymer particles are more stable, resulting in enhanced
mechanical stability of the VAc-BA copolymer. However, the size of the polymer particles decreases with
increasing PVA contents. Properties of the VAc-BA copolymer, such as minimum film formation temperature,
glass transition temperature, surface morphology, molecular weight and molecular weight distribution, tensile
strength and elongation, were characterized using differential scanning calorimeter, transmission electron
microscope and other instruments.

Keywords : copolymer, vinyl acetate, butyl acrylate, poly(vinyl alcohol), emulsion polymerization.
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Figure 1. Experimental apparatus for VAc-BA copolymer emulsion polymerization.
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Figure 2. The variation of conversion with time for initiators.
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Figure 3. The variation of conversion with time for initiator
concentration at PVAc-PBA copolymerization.
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Table 1. Specifications and Uses of a Kind of PVA
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Figure 4. Effect of kinds of protective colloid on the conversion
of PVAc-PBA emulsion polymerization.
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Figure 5. The variation of conversion with time for protective
colloid.
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Figure 6. Viscosity of polymer according to the content of PVA-
217.

i=) O o
= a4
o]

o] FAO v dor|nR FIHEEI)
whg Zlojt}. w3 Figure 6914 Ko nfel o] 3§
FRo|E9 ofo] TN E AUl Asde & 5 3
ol o ol 3 nF FRo|=9| ofo] TIIAFE 1
o W2 GAF FAE L, GARREe] -4 o] Hrt FolbA
dAeN7t Aer Qs HA=rl 543 S &
= ook weba] Ao PVA-217 TS 15 wi%/TEFA]
aE Aokt
Z312x o] 93 Figure 72 PVAc-PBA ZZ3HA
3} 3N 222 70~90 CT7HA] GElshaA A7) uwh
£ A IAE Uetdgeh old JHAAlE KPSE
ARgste] 37 647k 2 3FT) Figure 7014 1
= v} o] T3t Al =d AL 7
b gz Aol golslrR FikEErt wElA 5
g Aggo] ALIA =& vbd 90 T o] =9
Ae BE FERO=F g2 AR EAEo
BS FRo|l=F 9FE Yt AR FAEe AZEol

O

Eg|H, #A)284d Al2E, 20041

VAc-BA Emulsion Copolymerization ~ 139

tha oA A3 Hols Aew AZ4HL ueA
SAEY] Al =& AIES IS F Y= 85 T
7} A9 Sk

BA ko] w2 93k PVAc 955317 PVAc-PBA
52 $I5EE Figure 80l YeRgih PVAC &5
Zo A= VAc 3 292.1 g& 43131, PVACc-PBA
FTZl A= VAc-BAS] 35S 95:5 wi%= 3le] 85 C
of| A 15 wi%/ A PVAE S31A171 5 ZHATA] 0.7 wt/
d=FA KPSe} A S 3tk VA HEEE
o= VAcZ} PVAS} 3] A SRR 43 Eof
A Hhgste] QIAE QA BE R o= o3 <t
A=A A% FFo] Loy 98%°] AZES Ho
= WHH, VAc-BA 3584 75 BA7F =l High &3
=7F v A "WojA A {lAF Aol EellA Rt =
L3l=] o] gl PVAC o3l A3} =a yA dEEA)
7} PVA WHell E0714 HES-E 3l R A3 95%=
AdEo g g Wk AHIES Hols Zlo R A7

100
80+ 1
9
c 60 | R
9]
@
2 o
= 40+ 70°C
{e]
38 750c
o0l 80°C
85°C
90°C
0

0 60 120 160 180 240 300 420
Time (min)

Figure 7. Effect of temperature on the rate of emulsion poly-
merization.
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Figure 8. The variation of conversion in comparison of PVAc
homopolymerization with PVAc-PBA copolymerization.
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Figure 9. The variation of viscosity in PVAc-PBA copolymeri-
zation.

Table 2. Conversion and Emulsion Stability on BA
Content of PVAc-PBA Copolymerization

BA wt%/monomer conversion(%) emulsion stability”
3 97 0.93
5 95 0.92
7 94 0.64
9 91 0.42
11 89 0.33
“Maron test method.
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Figure 10. The variation of viscosity for butyl acrylate content
on total monomer to copolymerization of PVAc-PBA latex.
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Figure 12. The variation of glass temperature for butyl acrylate
content on total monomer to copolymerization of PVAc-PBA latex.
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Figure 13. The variation of minimum film formation tempera-
ture for butyl acrylate content on total monomer of PVAc-PBA
latex.
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Table 3. Adhesive Strength and Stability of Emulsion
according to the Content of Protective Colloid

PVA content adhesive strength stability of
(wt%/monomer) (Kge/i cm3) emulsion
10 140 0.72
15 130 0.92
20 115 0.95
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2 120t
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2 90F
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Content of protective colloid (wt%/monomer)

Figure 14. Effect of water resistance with content of protective
colloid.
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Figure 15. Effect of water resistance with content of butyl
acylate.
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