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Abstract : Environmental friendly acrylics/urea high-solid paints (BEHCU) were
prepared through the curing reaction of acrylics resin{iBEHC) containing 70wt% of solids
content and butylated urea curing agent. BEHC was synthesized by addition
copolymerization of caprolactone acrylate(CLA), 2-hydroxypropyl methacrylate(Z-HPMA),
ethyl methacrylate, and n-butyl acrylate. The addition polymerization of these monomers,
especially including flexible CLA monomer and 2-HPMA monomer with OH funtional
group, under appropriate reaction conditions resulted in polymers with controlled glass
transition temperature(Tg) and crosslinking density. The molecular weight(Mw) of these
polymers(BEHCs) was 2940~3240 and polydispersity (Mw/M,) was in the range of 1.61~
1.72. The viscosity and the molecular weight of these acrylic resins increased with
increasing Ty. The coated films were prepared using curing reaction between BEHC resin
and butylated urea curing agent at 100C for 30 minutes. Our experimental resulted showed
that enhancement of the coating properties such as adhesion, flexibility, impact resistance,
water resistance, and abrasion resistance could be expected through introducing CLA
component in acrylic resin for the high-solid content acrylics/urea coatings.

Keywords : acrylic/urea crosslinked polymer, high-solid coatings.
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Fig. 1. FT-IR spectra of (a) BEH-1 and
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Fig. 2. 'H-NMR spectra of (a) BEH-1 and

(b) BEHC-4
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Fig. 3. GPC chromatograms of (a) BEH-I,

(b) BEHA-1, (c) BEHC-1,
BEHC-4, and (e) BEHC-7.
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Scheme 3. Synthesis of BEHC-4.
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ARHUAY THHez HAES A3 dloléyg
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Fig. 4. The effect of concentration of various
initiators on the viscosity of BEHC-4.
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Fig. 5. Relationship between viscosity and Ty
of BEHCs.
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82 o2 043 FuHE Haled, m2gAd
A 82 H&S M o] #Hatm gt 2 A
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o] Bl¥H]E 785% : 215% A"t 100°C ol
A 3093 Ashg s N
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3.7. =9 BY ol

Awgow FAFAY 9, AY HAL
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of web FARA AFFHA o= FAH o
NAE Ad AFSA Hel, R AT
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0O

|
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Scheme 4. Crosslinking mechanism of hydroxyl-containing acrylic resin with

N.N-bis(butoxymethyl)urea.
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Table 2. Physical Properties of High-Solids Acrylic/Urea Coatings

BEHCU- BEHCU- BEHCU-

Tests BEHU-1* BEHAU-1° BEHCU-1 g - o
Viscosity (KU) 55 62 50 53 59 55
Pencil hardness (7days) 4B H 4B 4B F HB
60° Specular gloss 105.9 106.5 105.1 106.4 105.4 107.3
Cross-hatch adhesion (%) 88 90 97 100 100 98
Flexibility (1/8 inch) good poor good good good good
Impact resistance direct
(1000g/50cm) reverse poor poor good good good good
Heat resistance 949 9056 89.2 97 931 %4
(60° gloss. retension, %) '
Water resistance
(distilled water, 24hrs) poor oot poor  good  good  good
QUV (gloss) initial 104.3 107.3 108.2 105.3 104.7 108.2
120 hrs 102.1 729 19.1 97.8 91.3 197
240 hrs 68.7 205 18.1 75.8 84.5 185
Abrasion resistance
0.065 0.073 0.028 0.024 0.019 0.012

(mg loss/100 cycles)

*BEHU-1 : BEH-1/P-138, "BEHAU-1 : BEHA-1/P-138, BEHCU-1 : BEHC-1/P-138
“BEHCU-4 : BEHC-4/P-138, “BEHCU-7 : BEHC-7/P-138, '‘BEHCU-9 : BEHC-9/P-138

BEHCU#% °t=Zd X< BEHC%9 CLA
ARo] dfE Ego|th Table 204 AAEE
E57t 25 @A JUEREd, ot del&d=
=89 2¥EE &7 Hd n9gFez AH
AEE AT dEoln, AxE FAFY
BEHU-13% BEHAU-1¢] H|8] BEHCU® %o
2A vetsted, odd 84 ARYEE
d CLAE =913t57] diEe Atg"dh 60°
AgdEe WIS EF $3sA vey
, AFE, 254, A4, dsAd 2 urls
5%9 E4& BEHU-1 £& BEHAU-191
3] BEHCUF %ol 2% F/ Jehgsd], o
MM olm AFE ukebFo] CLA A%
| EYEoE2M CLAY EA4E3Ho 9% yst
AL Z HNHJG gty AT A
2ok g bEg 274¢ QUV A A &27)
€ BE FX7 00142 458 BHE

3 4

|

frf Zoox K ox
1o

[+]

£

2

Weron), 1203 240417 ¥ AN E 53
BEHCU-13 BEHCU-9¢] E4jo] ofF 1jm
velstt). o] BEHCU-1¢9 7% e =89
HEle ol AL 2AFE Ayl gEoR,
T3 BEHCU-9%= FXu¢] CLA %] ®
obi7] WES o 2t F&EHYTh

4. 3 E
Hk2-8 R :-mel  caprolactone acrylate$}
2-hydroxypropyl methacrylate® M 2o] =3}
oJ71o] ethyl methacrylate®t n-butyl
acrylate® F7H5dAA  17He] FEREHEA
2719 #EA7E BAT dold=y ofad
FA(BEHC)E #4359t 4% BEHCS}

al
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