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Abstract: A series of polyurethane-acrylate hybrids were synthesized by 2-step emulsion polymerization of a variety of
acrylate monomers such as 2-hydroxy ethyl methacrylate (HEMA), methyl methacrylate (MMA). Experiment was per-
formed to improve stability and emulsibility of surface treatment agent, and it was found that the polyurethane-acrylate
hybrids having an optimum composition (MMA : 20%, LA(EO)3-S : 3% and TDA-7 : 5%) was shown to be quite surface
active in the solid contents. These results suggests that the optimal polyurethane-acrylate hybrids in this study have high
potential as top coating agent, which may have high gloss and excellent properties.
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Polyol2A] poly(tetramethylene ether)glycol (PTMG2000,
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Aldrich, Milwaukee, WI), polycaprolactone diol(PCD2000,
Aldrich, Milwaukee, WI), isocyanate= isophorone diisocyanate
(IPDI, Aldrich, Milwaukee, WI), chain extender24 1,4-
butandiol(1,4-BD, Aldrich, Milwaukee, W& A3}ttt &
base monomer=. 2-hydroxy ethyl methacrylate(HEMA, Aldrich,
Milwaukee, WI), methyl methacrylate(MMA, Aldrich, Milwaukee,
WI), 3-3HA4| 2 A sodium dodecyl sulphate(SDS, Aldrich, Mil-
waukee, WI), lauryl(ethoxylate)3-S, tridecyl alcohol ethoxylate
5 mole(TDA-5, 54 3}8}), tridecyl alcohol ethoxylate 7 mole
(TDA-7, 3438}, 18|21 7HA|A|Z ammonium persulfate
(APS, SAMCHUN Co., Korea)s AF2-3}t}.
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Table 1. Composition and Reaction Condition for Emulsion Poly-
merization of Polyurethane-acrylate Hybrid

Sample No. PA-1 PA-2 PA-3 PA-4 PA-5 PA-6

PTMG
2000 08

I pcD 2000 0.2

(itf(ﬁ) DMPA 1.6
IPDI 35
TEA 1.6
1,4-BD 1

5> HEMA  10% 15%  20%

step  MMA 10%  15%  20%

(mol) ' nitiator 0.05%
H,O Solid content 20%

Polyols + diisocyanate + DMPA
Polyaddition

COOH-group containing urethane prepolymer

'—{ ‘Water. diamine (chain-extender) |
Recovery ofsolvents | +———1——
4—-—1 Dihydrazides (encapping agent) ‘

Hydrazide-endcapped WB urethane
(Formation of shell part)

Vinyl monomer & initiator

Vinyl polymerization within micelle
(Formation of core part)

Polyurethane-acrylate emulsion

Scheme 1. Scheme of polyurethane-acrylate hybrid.

Results and Discussion
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Figure 1. FT-IR spectrum of polyurethane-acrylate hybrid (PA-6).
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Figure 2. Ratios and viscosities (cps) of polyurethane-acrylate
hybrid with different acrylate monomer.
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Table 3. Composition and Reaction Condition for Emulsion Poly-
merization of Polyurethane-acrylate Hybrid
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Table 2. The Refractive Indexes and Gloss Properties of Polyurethane-acrylate Hybrid with Different Acrylate Monomer
Sample No. Appearance Film characteristics Hardness Refractive index Gloss

PA-1 White luquid Nontacky, Translucent white Medium 1.378 79
PA-2 White luquid Nontacky, Translucent white Medium 1.378 80
PA-3 White luquid Nontacky, Translucent white Medium 1.379 80
PA-4 White luquid Nontacky, Translucent white Medium 1.376 78
PA-5 White luquid Nontacky, Translucent white Medium-hard 1.376 80
PA-6 White luquid Nontacky, Translucent white Medium-hard 1.377 80
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Figure 3. Ratios and viscosities (cps) of polyurethane-acrylate

hybrid with different surfactants.
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Figure 4. Refractive indexes and glosses of polyurethane-
acrylate hybrid with different surfactants.

Table 4. The Refractive Indexes and Gloss Properties of Polyurethane-acrylate Hybrid with Different Surfactants

Sample No. Appearance Film characteristics Hardness Refractive index Gloss
PA-7 White luquid Nontacky, Translucent white Medium-hard 1.379 81
PA-8 White luquid Nontacky, Translucent white Medium-hard 1.379 82
PA-9 White luquid Nontacky, Translucent white Medium-hard 1.379 83
PA-10 White luquid Nontacky, Translucent white Medium-hard 1.380 83
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