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Methyl methacrylate (MMA), 2-hydroxy ethylmethacrylate (2-HEMA), n-butyl acrylate (n-BA) 2] 3L acrylic acid (AAc)
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Polyurethane acrylate hybrid emulsions were prepared by seeded polymerization techniques. In the synthesis, seeded
polyurethane dispersion containing a carboxylic group was used to endow hydrophilicity to the hybrid emulsion and
various acrylates such as methyl methacrylate (MMA), 2-hydroxy ethylmethacrylate (2-HEMA), n-butyl acrylate (n-BA)
and acrylic acid (AAc) were used to endow hydrophobicity. The particle size and distribution of various emulsion
particles such as polyurethane acrylate hybrid emulsion, polyurethane dispersion homopolymer, acrylate emulsion, and
physical blending emulsion were measured by a particle size analyzer. The average particle size of hybrid emulsion was
greater than physical blending emulsion. And tensile strength, 100% modulus, elongation, and swelling properties of the
polyurethane acrylate hybrid emulsion were studied and compared with those of polyurethane homopolymer, acrylate
emulsion, and physically blended compositor, respectively. To improve chemical and physical resistance, this paper
review a melamine hardener and compares it for effects on the physical properties of cured coating.
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Table 1. Compositions of Prepared Acrylate Emulsion and Pol-
yurethane Acrylate Hybrid Emulsions

PUD PUA-1 PUA-2 PUA-3 PAC
PU Dispersion (wt%) 100 70 50 30 0
Acrylate (wt%) 30 50 70 100
BAM (g) 13.8 23 322 46
MMA (g) 72 12 16.8 24
SM (g) 6.6 11 15.4 22
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Hseeded polymerization), -=5= IPN (interpenetrating network)
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Figure 1. FT-IR spectra of dry films from hybrid emulsion,
polyurethane dispersion homopolymer and acrylate emulsion.
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Figure 2. Particle size distribution of polyurethane dispersion
homopolymer.
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Figure 3. Particle size distribution of acrylate emulsion.

Swelling ratio = Vs=Vy) x 100%
D

Vs : Volume of the swollen sample

Vo : Volume of the dry sample
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Table 2. Particle Size and Properties of Polyurethane Acrylate
Hybrid Emulsions and Comparison with Physical Blend

PUD PUA-1 PUA-2 PUA-3 PAC Blend

Solid content (%) 40.1 406 403 405 422 414

Viscosity (CPS) 15 6 6 8 46 31
PH 768 421 429 435 439 452
Particle size (nm)  201.6 2208 217.1 2026 986 1674
PDI. 0.083 0.023 0123 0.196 0.034 0.159

PDI* : Particle dispersion index is defined as di/dh, where dy and d, are the
weight and the number average of the particle size.
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Figure 4. Particle size distribution of polyurethane acrylate
hybrid emulsion.
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Figure 5. Particle size distribution of physical blending emulsion
(The weight ratio of PUD to PAC was blent in 1:1.).
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Figure 6. Stress-strain curve for polyurethane acrylate hybrid
emulsion with varying weight ratio of polyurethane to acrylate
emulsion.
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Figure 7. Tensile strength, 100% modulus, and elongation for
polyurethane acrylate hybrid emulsions with varying weight
ratio of polyurethane to acrylate emulsion.
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Figure 8. Modulus 50%, 100% for polyurethane acrylate hybrid
emulsions into varying weight ratio of melamine type hardener.
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Figure 9. Solvent Swelling ratio (%) for polyurethane acrylate
hybrid emulsions, PUD and PAC in MEK.
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