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Abstract: A series of high solid content (54%) UV-curable waterborne polyurethane-polyacrylate emulsion
(PWPUA) were synthesized by using polyethylene glycol 600 diacrylate (PEG600DA) as polymerizable
nonionic emulsifier. The structure of polymer was characterized by FTIR. The effects of mass fraction of
PEGG600DA on the particle size distribution and stability of PWPUA emulsion, and the thermal properties
and mechanical properties of emulsion films were characterized by DLS, TSI, TGA, DSC and universa
testing machine. The results showed that with the increase of the mass fraction of PEG600DA, the particle
size and stability of emulsion initially decreased and then increased. At the same time, the soft segment
glass transition temperature (7y) of film increased, and hard segment glass transition temperature (7gn)
decreased. When the mass fraction of PEGE00DA was 6.09%, the particle size of the obtained emulsion was
31.86 nm, its particle size distribution exhibited a single peak. The emulsion had the best stahility, and the
corresponding film showed the largest tensile strength of 27.82 MPa. However, the emulsion film
containing 8.87% mass fraction of PEG600DA presented the optimal thermal stability and the highest
degradation temperature (7,,=396.483 °C).
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Tablel Composition and properties of PWPUA emulsions

Kedh w (PEGBOODA ) /%  SLHAMR iRk
PWPUAO 0 W7 TCULVE
PWPUA1 3.14 (02 7 B TCULVE
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Fig.1 FTIR spectra of PEGE00DA (a), films before UV-cured
(b) and after UV-cured (c)
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Fig. 2 Effects of mass fraction of PEG600DA on the particle
size of emulsions
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Fig. 3 Effects of mass fraction of PEG600DA on the TSI
values of emulsions
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Fig. 4 TG and DTG curves of PWPUA films
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Table2 Decomposition temperature of films at different
thermo-gravimetric rates

FE 5 Ts06/°C T3006/°C Ts0%/ °C Trmaxd °C
PWPUAO 201.313 328.915 369.119 382.156
PWPUA1 207.015 331.225 370.842 382.383
PWPUA2 214211 347.719 386.666 395.887
PWPUA3 217.637 343.246 383.444 396.483
PWPUA4 212.631 336.173 376.125 389.080
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Fig. 5 DSC curves of PWPUA films
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Fig. 6 Effects of mass fraction of PEG600DA on the mechanical
properties of PWPUA films
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