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Scheme 1 Synthetic route of the polyacrylate emulsion
Tab. 1 Monomer ratio of polyacylate emulsion with different 7,
m(BA)/g m(St)/g m(HEC)/g m(MAA)/g T,/°C”
El 154 22 6 4 -40.7
E2 145 31 6 4 -355
E3 136 40 6 4 -30.2
E4 129 48 6 4 -253

®: calculated value(MPG impact not considered)
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Scheme 2 Synthetic route of the solid acrylic resin
Tab. 2 Monomer ratio of solid acrylic resin with different 7,
m(AA)/g m(St)/g m(MSt)/g m(BA)/g m(MPG)/g m(DP)/g m(PEA)/g T,/°C®
R1 40 54 35 121 10 5 40 10.2
R2 41 69 35 105 10 5 50 214
R3 40 85 34 91 12 5 50 29.7
R4 40 100 34 76 12 5 50 40.5
D: calculated value(MPG impact not considered )
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Fig. 1 FT-IR of polyacrylate emulsion, resin dispersion and hybrid
emulsion
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Fig. 2 Viscosity of acrylate emulsion E3, resin dispersion Rw2 and
different proportion hybrid emulsions
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Fig. 3 Particle size and distribution of polyacrylate emulsions
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Fig. 4 Particle size and distribution of resin dispersions
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Tab. 3 T, of polyacrylate emulsions

El E2 E3 E4

Calculated 7,/°C -40.7 -35.5 -30.2 -25.3
Measured 7,/°C -37.0 -33.1 -27.6 -22.0

Tab. 4 T, and softening point of resin dispersion

R1 R2 R3 R4

Calculated T,/°C 10.2 21.4 29.7 40.5
Measured 7,/°C 20.2 28.2 343 43.2
Measured SP*/°C 81.1 86.3 93.0 104.5

*SP: softening point

Tab. 5 Molecular weights and polydispersity index of polyacrylate emulsions and resin dispersion

Samples M,x10* M,x10* PDI
El 14.8 39.3 2.64
E2 15.2 46.9 3.07
E3 18.4 59.9 3.26
E4 16.3 50.4 3.08
R1 1.43 6.27 4.37
R2 1.65 5.90 3.57
R3 1.28 5.80 4.53
R4 1.34 5.86 4.35
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Fig. 5 Peel strength of polyacrylate emulsions and resin dispersion
Rw2 with different mass ratios
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Fig. 6 Holding power of polyacrylate emulsions and resin
dispersion Rw2 with different mass ratios
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Fig. 7 Peel strength and holding power of E3/different TG resin
dispersions with the mass ratio of 8:2
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Preparation and Properties of Composite Waterborne
Polyacrylate Resin Emulsion

Limin Wang', Xiaoyu Song’, Senxiang Cheng', Tong Chen'
(1. High & New Technology Research Center of Henan Academy of Sciences, Zhengzhou 450002, China;
2. Zhejiang Center for Drug Inspection, Hangzhou 310020, China)

ABSTRACT : The water-based acrylic resin emulsion without crosslingking agent was prepared by mixing low
glass transition temperature, high molecular weight acrylic resin emulsion and high glass transition temperature,
low molecular weight acrylic resin aqueous dispersion, which was used for thermal lamination process of color
printing packaging paper with plastic film. Using acrylic acid, butyl acrylate, styrene and hydroxyethyl acrylate as
main raw materials, the acrylic emulsion with the molecular weight of (1.48~1.84) x 10° and glass transition
temperature (7,) of —20 ~ —40 °C was synthesized by seeding emulsion polymerization. The solid resin with
molecular weight of (1.34~1.65)x10%, T, of 20~45 °C, softening point (SP) of 80~105 °C was synthesized by bulk
polymerization using acrylic acid, butyl acrylate, styrene, a-methylstyrene and maleate monoester. Furthermore, a
self- emulsifying method was employed to prepare the aqueous dispersion of the solid resin. Properties of the
acrylic emulsion with different 7, and the aqueous dispersions were investigated. The results show that when the
acrylate emulsion(7, of —27.6 °C) was mixed with the solid resin dispersion(7, of 28.2 °C) at a mass ratio of 8:2,
it could be used for thermal lamination of PET film and black printing paper. The peel strength reaches 5.6 N/25
mm, and the holding power reaches 270 h, which can fully meet the performance requirements of embossed
laminating materials.

Keywords: polyacrylate emulsion; resin aqueous dispersion; thermal lamination; peel strength; holding power



