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Table 1 Acrylic emulsion formula %
Ewil (AL ELNGTS G QU AL RN T 0
BA 19~31 9~25
MMA 11~19 5~15
IBOA 5~10
AA 6
WAM-3 0~1
TMPTMA 1.8~2.5
THFA 0.1~0.8
ADH/DAAM 0~3 1~7
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Preparation and Properties of Core-Shell Acrylate Base Emulsion with High Ink
Compatibility to BOPET Film

ZHAO Xinfeng"?, NI Xinying"?, NI Huagang"’, DAI Zhifeng">, YE Peng', TANG Zhike’

(1. College of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Longgang Research Co., Ltd. of Zhejiang Sci-Tech University, Wenzhou Zhejiang 325000, China;
3. Zhejiang Huike Paper and Plastic Products Co., Ltd., Wenzhou Zhejiang 325000, China )

Abstract: The acrylic emulsion used for primer coating in BOPET film printing faces issues such as insufficient
coating adhesion and poor compatibility with water/solvent-based inks, and semi-continuous seeded emulsion
polymerization was employed. Using butyl acrylate (BA) and methyl methacrylate (MMA) as base monomers,
functional modifying monomers such as isobornyl acrylate (IBOA), tetrahydrofurfuryl acrylate (THFA), and ureido
acrylate (WAM-3), as well as crosslinkable monomers like trimethylolpropane trimethacrylate (TMPTMA) and
diacetone acrylamide (DAAM), a core-shell acrylate emulsion with differentiated crosslinking density and surface
activity was constructed. The effects of the shell layer’s glass transition temperature (7,), core-shell mass ratio, and
functional monomer content in the shell layer on the interfacial adhesion of BOPET films were investigated. The
distribution of functional and crosslinkable monomers in the core and shell layers and their impacts on the adhesion
compatibility of water-based and solvent-based inks on the coating were also studied. After optimizing the system
parameters, the best interfacial bonding performance was achieved when the core T, was —15 °C, the shell T, was 25 °C,
and the core-shell mass ratio was 3:7, and the adhesion performance was grade 0. When the shell layer contained 9.8%
IBOA, 0.6% THFA, 0.8% WAM-3, and 2.4% TMPTMA, with post-crosslinking monomer DAAM at 2% in the core
and 5% in the shell, the prepared core-shell structure acrylate emulsion demonstrated the best printing adhesion, rated as
grade 0, for both water-based and solvent-based inks on BOPET film primers.

Keywords: BOPET; printing; primer coating; core-shell structure; adhesion performance; compatibility
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