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Isophorone diisocyanate (IPDI), polycarbonate diol (PCD), dimethylol propionic acid (DMPAYE &= % slof 4=

4t E2]-9-8 eh(waterborne polyurethane dispersion, PUD)
hydroxyethyl methacrylate):MMA (methyl methacrylate), HEMA:BA (butylacrylate), HEMA:BMA (butyl methacrylate),
HEMA:HEA (2-hydroxyethyl acrylate), HEMA:PETA (pentaerytritol triacrylate) <3a-= 371810 =4t Z2]9-dwt
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Abstract — Waterborne polyurethane dispersions (PUD) were synthesized from isophorone diisocyanate (IPDI), poly-
carbonate diol (PCD) and dimethylol propionic acid (DMPA) as starting materials. Subsequently, polyurethane-acrylic
hybrid solutions were prepared by reacting the PUD with different types of acrylate monomers, such as HEMA (2-
hydroxyethyl methacrylate):MMA (methyl methacrylate), HEMA:BA (butylacrylate), HEMA:BMA (butyl methacrylate),
HEMA:HEA (2-hydroxyethyl acrylate), HEMA:PETA (pentaerytritol triacrylate) mixture. Also, the effects of acrylate types
on the chemical resistance and the abrasion resistance of polyurethane-acrylic hybrid solutions were investigated. The
test results showed that the HEMA:MMA mixture had the strongest chemical resistance, while the HEMA:PETA mix-
ture had the strongest abrasion resistance among several types of acrylate mixtures.
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Waterborne Polyurethane-acrylic Hybrid Solutions
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Table 1. Recipe for the preparation of waterborne polyurethane-acrylic hybrid solutions

PCD IPDI DMPA TEA HEMA MMA BMA HEA BA PETA 1,4-BD Water
Sample code
mol mol mol mol mol mol mol mol mol mol mol g
PUD 0.0245 0.0585 0.0205 0.0205 0 0 0 0 0 0 0.0135 90
HEMA:MMA  0.0245 0.0585 0.0205 0.0205 0.0285 0.0285 0 0 0 0 0.0135 90
HEMA:BMA  0.0245 0.0585 0.0205 0.0205 0.0285 0 0.0285 0 0 0 0.0135 90
HEMA:HEA  0.0245 0.0585 0.0205 0.0205 0.0285 0 0 0.0285 0 0 0.0135 90
HEMA:BA 0.0245 0.0585 0.0205 0.0205 0.0285 0 0 0 0.0285 0 0.0135 90
HEMA:PETA  0.0245 0.0585 0.0205 0.0205 0.0285 0 0 0 0 0.0285 0.0135 90
H,C N=C=0
CH,
1
H,C + HO~~~OH + HOaCH,=C- CH,=0H
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Fig. 1. Overall reaction scheme to prepare waterborne polyurethane-acrylic hybrid solutions.
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Fig. 2. FT-IR spectra of NCO terminated polyurethanes obtained
after reacting with different reaction times. a) 1 hr, b) 2 hr,
¢) 3 hr, d) waterborne polyurethane after chain extension.
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Fig. 3. Particle size distributions of waterborne polyurethane-acrylic
hybrid solutions prepared with different types of acrylate
monomers.
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Fig. 5. The change of reaction temperatures as a function of reaction
times in the waterborne polyurethane-acrylic hybrid solutions.
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Fig. 7. UV-visible transmittances of waterborne polyurethane-acrylic
hybrid solutions with different types of acrylate monomers.

Table 2. Pencil hardness and adhesion of coating films prepared with
different types of acrylate monomers

Sample code Pencil Hardness ~ Adhesion ~ Thickness (im)
PUD 3B 5B 29.1
HEMA:MMA B 5B 28.9
HEMA:BMA B 5B 30.0
HEMA:HEA 2B 5B 283
HEMA:BA 3B 5B 29.9
HEMA:PETA F 5B 30.2
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Fig. 8. Transmittance loss% of coating films after Taber abrasion
test with a load of 500 g.
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Table 3. Chemical resistance of coating films prepared with different
types of acrylate monomers

The number of revolution

Sample code Methanol Ethanol
PUD 43 80
HEMA:MMA 645 711
HEMA:BMA 390 425
HEMA:HEA 335 398
HEMA:BA 21 39
HEMA:PETA 240 274
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