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Physical Properties and Wood Bonding Performance of Polyvinyl
Acetate Emulsion with Acetoacetylated PVA as Protective Colloid *!

Masaaki YAMADA *2, Kinji TAKI*2,
Hiroaki YosHIDA *3 and Tatsuhiko Ezaki*#

Recently, acetoacetylated PVA (AAPVA) was introduced where part of the PVA side-chain was replaced with the
reactive acetoacetyl group. A waterproof-type polyvinyl acetate emulsion (EPVAc) was synthesized by using
AAPVA as the protective colloid of the emulsion adhesive on the basis of investigations of the characteristics of
EPVAc. Its physical properties and wood bonding performance were investigated as summarized below.

1) After heat treatments of both 20 and 60°C, the physical properties of the adhesive did not show a large change.
However, when heated at 120°C for 2 hours, AAPVA self-crosslinked and E” peak temperature became high, while
the reduction of E” value was less at the high temperature region.

2) Hygroscopicity and water-solubility of EPVAc films were improved with AAPVA used as a protective colloid.
Furthermore, it was proven that the plasticization of films by moisture absorption and the lowering of the storage
modulus by heating were moderated for EPVAc films with AAPVA used as the protective colloid.

3) The water resistance of EPVAc using AAPVA was higher than EPVAc using normal PVA, and the wood
bonding performance was rapidly improved by heating at 120°C.

Keywords :  acetoacetylated PVA, PVAc, dynamic viscoelastic property, crosslink, wood bonding strength.
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Fig.1.  Acetoacetylated PVA (AAPVA).
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Table 1. Properties of PVA and synthesized condition.

Emulsion No. Stabilizer Stabilizer/VAc/water Solid content pH PVA content
A10 Z-2107 5/41/54 453% 3.6~38 11.0%
A20 Z-210 8/32/60 384% 3.6~38 20.8%
N10 GM-14L" 5/41/54 452% 4.0 11.0%

a) : AAPVA,Value of saponification : 96.1%mol, Degree of polymerization : 1200 (The Nippon Synthetic Chemical Industry

Co., Ltd.)

b) : OrdinaryPVA, Value of saponification : 87.7%mol, Degree of polymerization: 1570 (The Nippon Synthetic Chemical

Industry Co., Ltd.)
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Table 2. Salt and Relative humidity for moisture absorption
tests.

Salt Relative Humidity (%)
CaClz 35

NH:NOs 68
KCl 86

CaS0. 98
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Fig.2. Dynamic viscoelastic properties of A10 and N10
films cured at 20° C for 7days.

Note: a: E’peaks based on 7} of dried PVAc
b: E’shoulders based on 7 of dried PVA
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Fig.3.  Dynamic viscoelastic properties of Al0 films cured
at 20° C for various time.

Note: ¢ : rubber plateau region based on crosslinked
AAPVA
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Fig4 Dynamic viscoelastic properties of Al10, N10 and
A20 films cured at 120°C for 2 hrs.

Note: a: RefertoFig. 2
bl: E”shoulder based on T} of non-crosslinked
PVA
b2: E"shoulder based on 7} of crosslinked AAPVA
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Fig.5. Dynamic viscoelastic properties of Al0 films cured
at 120° C for various time.
Note:  c: Refer toFig. 3
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Table3. The relationship between treatment condition of A10 and N10 films and weight loss in solubility tests.

- 20C 60C 100C 120C 140TC
Treatment conditions
7 days 3 days 2 hours 2 hours 24 hours 2 hours
Weight loss in Al10 547 5.94 6.37 6.80 548 5.88
solubility test (%) N10 10.69 9.94 854 7.57 10.81 8.63
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Fig.6.  Moisture absorption of various EPVAc films.
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Table 4. Percentage of moisture absorption of A10, N10 and
A10 treated at 20°C for 7 days and 120°C for 2hours.

Curing temperature
Sample 0 50T 120TC/20C
N10 25.3 16.7 0.66
Al10 17.8 82 0.46
A20 235 10.2 043
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Fig.7. Dynamic viscoelastic properties of films with

absorbed moisture of A10 cured at 60°C for 3 days.
Note:  a: Refer toFig. 2

b: Refer to Fig. 2

d: E”peak based on T, of plasticized PVAc

e: E’shoulder based on T, of plasticized PVA
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Fig.8.  Loss modulus of films with absorbed moisture at
various R.H. of N10 cured at 120° C for 24 hrs,
Note:  a: RefertoFig 2
b: Refer to Fig. 2
d: Refer to Fig. 7
e: Refer toFig. 7
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Fig.9. Loss modulus of films with absorbed moisture at
various RH. of A10 cured at 120°C for 24 hrs.
Note:  a: Refer to Fig. 2
d: Refer to Fig. 7
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Fig10. Dynamic viscoelastic properties of films with 0 . RN .
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Fig. 12.  Wood bonding strength of of A10and N10 cured at
120° C for various times.
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