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Synthesis of polyacrylate emulsion for water-based ink and its
adhesion behavior on BOPP film
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Abstract A series of waterborne polyacrylate emulsion with different soft segment were synthesized by semi-
continuous emulsion polymerization technology using methyl methacrylate (MMA) as hard monomer, ethyl acrylate
(EA) ,n-butyl acrylate (nBA) and 2-ethylhexyl acrylate (2-EHA) as soft monomers, methylacrylic acid (MAA) as
functional monomer,ammonium persulfate (APS) as initiator,sodium bicarbonate (NaHCQ;) as buffer agent, sodium
dodecyl sulfate (SDS) and AEO-9 as emulsifier. Attenuated total reflection-Fourier transform infrared spectroscopy
(ATR-FTIR) , proton nuclear magnetic resonance spectroscopy (' H-NMR) , thermogravimetric analysis (TG) ,dynamic
thermomechanical analysis (DMA) and X-ray diffractometer (XRD) measurements were utilized to characterize the
bulk structures and thermal properties of polyacrylate emulsion. Tensiometer and contact angle meter measurements
were utilized to test the surface tension of polyacrylate emulsion and contact angle on BOPP f{ilm, and calculated the
work of adhesion and interfacial tension between emulsions and BOPP film. The results showed that the polyacrylate
synthesized was an amorphous copolymer with good thermal stability. The adhesion of emulsion on BOPP film was
proportional to the work of adhesion, the adhesion was in the order of P (MMA-2-EHA-MAA) >P (MMA-nBA-
MAA) >P(MMA-EA-MAA).Therefore, the intermolecular force between polymer with 2-EHA as soft segment and
polypropylene was greater.

Key words waterborne polyacrylate emulsion, soft segment, adhesion, work of adhesion, interfacial tension,
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