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Synthesis of Novel Acrylic Hybrid Emulsions for Two-component
Waterborne Polyurethane Coatings
QU Jinging LUO Chun-hui CHEN Huan-qin
( School of Chemistry and Chemical Eng.  South China Univ. of Technol. Guangzhou 510640 China)
Abstract: A novel acrylic hybrid ( PAH) emulsions with 98. 8 mg ( KOH) /g hydroxyl and 45.0% ( wt) solid contents was synthe—
sized by semi-batch seeded emulsion polymerization with B-hydroxyethyl methacrylate ( HEMA) as a hydroxyl monomer. The polar mon—
omers were multi-stages added and carboxyl groups were neutralized during the polymerization process. TEM photos exhibited that
PAHs were composed of two kinds of emulsion particles including one covered with carboxy groups ( P1) and the other carrying hydroxy
groups ( P2) . Nano-granularity analysis indicated that average diameters of the PAHs were smaller and its particle distributions were
much broader than those of the common hydroxyl polyacrylate emulsions ( HPAE) . Two component waterborne polyurethane coatings
(2K - WPU) were prepared with PAH and the properties of 2K-WPU films showed that the optimal mass ratio of carboxy / hydroxy
groups in P1 and P2 were 1:0 and 1:3 respectively. The FTHR spectra demonstrated that the reactions of —NCO and —OH in 2K~
WPU films were completely finished in 3 days. AFM pictures indicated that the surface of 2K-WPU cured films were compact and flat.
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Tab.2 Effects of carboxyl group distrbutions on the properties of PAH and 2K - WPU
P1: P2” Conversion /% Coagulation /% Size /nm Wy !% Wy /% Crosslinkage /%  Appearance
0:1 92.3 5.87 278 9.6 3.2 89.7 Milky
1:1 94.7 2.35 165 7.2 1.7 94.5 Opalescent
1:0 98.6 0.47 93 5.9 0.6 97.2 Bluish
DF COOH P11 P2
3 HEMA PAH 2K-WPU
Tab.2 Effects of added ration of the HEMA in P1 and P2 on the properties of PAH and 2K - WPU
Pl :P2! Conversion /% Coagulation /% Size /nm W, !% Wy /% Crosslinkage /%  Appearance
1:0 — — — — — — —
1:0 92.4 4.31 208 9.5 1.8 90. 1 Opalescent
1:2 96.4 1.13 147 7.6 0.9 94.5 Bluish
1:3 98.6 0.47 93 5.9 0.6 97.2 Bluish
0:1 91.7 6.53 178 12.8 3.7 89.7 Milky
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Fig.4 The FT - IR spectra of the curing process of
2K - WPU
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Fig.5 Effects of time on the hardness and crosslinkage
changes of 2K - WPU prepared from PAH and
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(b) The coat structures of 2K — WPU prepared form PAH
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Fig.6 The coat structures of 2K - WPU prepared by
HPAE and PAH
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Tab.4  The properties compare of 2K — WPU and 2K solvent-based PU

Wil o Wyl
% % %

Crosslinkage /
Item Appearance

Gloss/

Pot life / Surface drying Solid Solvent
Hardness
time /h content /%  content /%

2K - WPU Brilliant 5.9 0.6 97.2

2K solvent —based PU  Brilliant 3.8 0.3 98.1

0.90 >6 1 45 <5

0.92 >8 0.5 45 55
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