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Synthesisand Adhesion Properties of Waterborne
Polyacrylate Emulsions
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Abstract: Waterborne polyacrylate emulsions with different mass ratios of hard/soft monomer were
synthesized by semi-continuous seed emulsion polymerization using methyl methacrylate (MMA),
2-ethylhexyl acrylate (2-EHA), methylacrylic acid (MAA) as hard monomer, soft monomer and functional
monomer respectively, ammonium persulfate (APS) as initiator, sodium dodecy! sulfate (SDS) and primary
acobol ethoxylate (AEO-9) as emulsifier. ATR-FTIR, *HNMR, GPC, TG and DMA were used to
characterize the structure and properties of the resulting waterborne polyacrylate. The results showed that
when mass ratio of MMA to 2-EHA decreased from 10 : 10 to 7 : 13, the particle size of the waterborne
polyacrylate emulsions kept unchanged, approximately 100 nm. The thermal stability of the polyacrylate
films was improved, the decomposition temperature increased from 327.5 °C to 343.5 °C, the glass
transition temperature decreased from 21 °C to -3.5 °C. Moreover, the surface tensions of the polyacrylate
emulsions decreased from 39.83 mN/m to 36.71 mN/m, the interfacial tensions between the emulsions and
BOPP film decreased from 19.01 mN/m to 4.87 mN/m, the contact angles of the emulsions on BOPP film
decreased from 62.6° to 27.8°, and the adhesion ratio increased from 50% to 95%. When mass ratio of
MMA to 2-EHA was 7 : 13, the prepared emulsion had the best wettability (27.8°) and the highest fastness
(95%), which could satisfy the application requirement of polyacrylate emulsion on BOPP film, indicating
that increasing the content of soft monomer in the polymer could improve the adhesion of the emulsion.
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Fig.1 ATR-FTIR spectraof polyacrylate film and monomers
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Fig. 2 Structure and *HNMR spectrum of polyacrylate
emulsion
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Fig.3 TGA curves of polyacrylate films
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Table 3 Main decomposition temperature of the samples

B fi T/ °C Tonsel/ °C Tinflection/ °C Tend! °C
S1 327.5 348.5 382.3 407.7
S2 329.7 352.8 386.0 409.6
S3 3335 358.0 391.2 411.5
S4 343.5 363.1 398.0 413.3
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Fig. 4 Lossfactor-temperature curves of polyacrylate films
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Table4 Molecular weights and polydispersity index of polyacrylate copolymers
B Peak 1 Peak 2 PDI W T AR EL/%
" M, My M, My, Peak 1 Peak 2 Peak 1 Peak 2
s1 5.12x10° 5.60x10° 2.56x10" 4.78x10* 1.09 1.87 23.67 76.33
S2 6.91x10° 7.70x10° 2.70x10* 4.64x10* 111 1.72 27.34 72.66
S3 5.50x10° 6.00x10° 3.41x10* 5.34x10* 1.09 1.56 20.51 79.49
4 8.70x10° 1.04x10° 3.34x10* 5.06x10* 1.20 1.52 31.46 68.54
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Fig. 6 Surface tensions of polyacrylate emulsions with
different mass ratios of MMA/2-EHA
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Fig. 7 Contact angles of polyacrylate emulsions with different
mass ratios of MMA/2-EHA on BOPP film
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Fig. 8 Interfacia tensions between polyacrylate emulsions with
different mass ratios of MMA/2-EHA and BOPPfilm
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Fig. 9 Adhesions of polyacrylate emulsions with different
mass ratios of MMA/2-EHA to BOPP film
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