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Preparation and Properties of Acrylate Modified Waterborne Polyurethane Emulsion
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ABSTRACT: The work aims to prepare acrylate modified waterborne polyurethane emulsion and study the effects of in-
ner-crosslinking agent on the performances of such emulsion. The waterborne acrylate-polyurethane (WPUA) was pre-
pared with polyurethane as the seed emulsion, trimethylolpropane monoallyl ether (TMPME) as the chain extender and
intramolecular crosslinking agent, and methyl methacrylate (MMA) and butyl acrylate (BA) as the acrylate monomer. The
effects of dosage of TMPME on the properties of the emulsion film were studied. The water absorption of the emulsion
film could be reduced to 7.0% when the mass fraction of TMPME was 3%. In addition, heat treatment was beneficial to
improve the water resistance of emulsion film. The tensile strength of emulsion film could be increased to 8.7 MPa and
the elongation at break can be increased to 620% when the mass fraction of TMPME was 2%. At this time, the compre-
hensive performance was the best. The introduction of a certain amount of TMPME can improve the molecular crosslink-
ing degree and film compactness in WPUA, thus significantly improving the water resistance and mechanical property of
the emulsion film.
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Tab.1 Formula of PUA emulsions .
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0 1,773 3523 0 205 091 8
1 13.19 3 3281 1 205 1.02 Saor
2 1460 3 3040 2 205 113 a
20 |
3 1601 3 2799 3 205 124
4 1742 3 2558 4 205 135 0,/'
5 1883 3 2317 5 205 145 . . . .
0 1 2 3 4 5
TMPME k43 40/%
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Tab.2 Properties of emulsions with different
TMPME contents
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Fig.2 Crosslinking degree of emulsion films with
different TMPME contents
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Tab.3 Water absorption of emulsion films with different
TMPME contents

TMPME Ui/ 80/% WK /% WK S R RS
0 — KA, FBTHHE
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Tab.4 Water absorption of emulsion films with different
TMPME contents at different heat treatment time

b WK Z2/%
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0 38.9 51.8
12 28.7 17.8
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60 8.1 9.4
72 6.7 8.5
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Tab.5 Mechanical properties of emulsion films with
different TMPME contents

ng;;f 9 /M P fﬁ/‘f FFERS B /MPa
0 5.7 520 88
1 6.5 578 84
2 8.7 620 76
3 7.9 310 130
4 7.8 190 243
5 7.5 61 425
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Fig.3 TEM analysis of PUA emulsion
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