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Abstract

. For the synthesis of water soluble acrylic modified epoxyester resin, fatty

acid/epoxy ratio of 50/50 was used, and introduced maleic anhydride. Ratio of styrene/acrylic
acid of acrylic monomers was fixed 85/15 and ratio of epoxyester/acrylic monomer was
controlled 80/20, 75/25, 70/30, 65/35, and degree of neutralization were changed 65%, 80%, to
1009%. As a result, 409 solids acrylic modified epoxyester resins were synthesized. Resins

were evaluated water soluble stability, drying time, water resistant,

physical properties .

time, water resistance, adhesion, sagging,

storage stability and

And the white paints were prepared, and were evaluated viscosity, drying
spray workability, gloss,

salt spray resistance,

skinning, whiteness and flash rust. As a result, the degree of neutralization of 100% and the
ratio of epoxyester/acrylic monomer of 75/25 showed the best properties.
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Table 1. Polymerization Conditions and Physical Properties for Water Soluble Acrylic Modified
Epoxyester Resin

Products AMESR-1  AMESR-2 AMESR-3 AMESR-4 AMESR-5 AMESR-6
Tall fatty acid 7.65 12.96 12.75 12.48 14.56 21.63
Epoxy resin 17.85 19.44 12.75 8.32 6.24 541
Maleic anhydride 0.50 0.60 0.50 0.40 0.40 0.33
Xylene 1.30 1.60 1.30 1.10 1.10 1.6
Butyl cellosolve 3.50 4.50 3.80 3.30 3.00 10.23
Styrene 15.50 8.20 15.50 13.40 13.40 10.16
Acrylic acid 1.50 1.90 1.50 1.30 1.30 1.57
DTBP 1.00 0.60 1.00 0.90 0.90 0.74
Triethylamine 2.00 2.50 2.00 1.70 1.70 2.10
Deionized water 49.20 47.70 48.90 57.10 57.40 47.52
Total 100.00 100.00 100.00 100.00 100.00 100.00
Solid(theoretical) 43.00 43.09 43.00 35.90 35.90 40.0
Solid(actual) 43.00 43.00 43.30 36.30 36.00 40.0
Viscosity(cPs) 3500 1700 1000 920 830 640
Water soluble stability X VAN O O O (@)
Drying time O O O @) A x
Water resistance O @) ¢) 0 A x
Adhesion A VAN O O O @)
resisstilrtlczl?;(g(s)]hrs) o © © o o )
N”mljf;goliﬁ:jc‘ﬂar 5,500 5,100 4,700 4,100 3,800 3,300
Table 2. Physical Properties on Epoxyester and Acrylic Monomer Ratio
Products AMESR-7 AMESR-8 AMESR-9 AMESR-10
Epoxyester/Acryl 80/20 75/25 70/30 65/35
Epoxy resin 40.00 37.50 35.00 32.50
Tall fatty acid 40.00 37.50 35.00 32.50
Maleic anhydride 0.40 0.38 0.35 0.33
Styrene 17.00 4.25 25.50 29.75
Acrylic acid 3.00 0.75 4.50 5.25
Drying time A O O @)
Water resistance © © ) A
Particle size(nm) 150.3 170.2 190.8 235.1
Zeta potential(mV) -44.62 -41.44 -32.71 -27.48
N“m?:;go}ftﬁiiwlar 4508 3334 3698 3030
Weight of molecular 413790 38827 33302 21352
weight(Mw)
Dispersity 91.8 115 9.0 7.0




8 A4 -2 - o] F3 B LA e
Table 3. Physical Properties on Degree of Neutralization
Products AMESR-8
Degree of neutralization(%) 65 30 100
Viscosity(cPs) 850 950 1100
Water soluble stability A O ©
Drying time @) @) 0
Water resistance A @) ©
Storage stability X A O

L lransmiltance

wavenumber

Fig. 1. FT-IR spectra of water soluble acrylic modified epoxyester resin(AMESR-8).

10

Fig. 2. '"H-NMR spectrum of water soluble acrylic modified epoxyester resin(tAMESR-8).
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Fig. 5. Molecular weight distribution on
epoxyester and acrylic monomer ratio.
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Table 4. Preparation of Water Soluble Acrylic Modified Epoxyester Resin Coatings

Products AMESC-1 AMESC-2 AMESC-3 AMESC-4
AMESR-7 525
AMESR-8 525
AMESR-9 525
AMESR-10 525
Disperbyk 10 10 10 10
Byk-021 5 5 5 5
Deionized water 20 20 20 20
OPIGEL LX 2 2 2 2
THIXOL K-502 5 5 5 5
R-706 300 300 300 300
Okyumhwa TC 123 123 123 123
ROWD-B2 5 5 5 5
MEKO 2 2 2 2
Halox 550 3 3 3 3
Total 1000 1000 1000 1000

Table 5. Film Properties of Water Soluble Acrylic Modified Epoxyester Resin Coatings

Products AMESC-1 AMESC-2 AMESC-3 AMESC-4
Viscosity (KU) 100 105 110 117
Drying time set-to-touch(min) 30 25 25 20
dry hard(hrs) 16 55 55 5
Water Bhrs dl(r%;%%r,l;weeks o o 5 N
resistance (blistering)
. blasted steel 25/25 25/25 25/25 25/25
Adhesion ;
galvanized 24/25 25/25 24/25 23/25
Sagging(Leneta, clearance) 437 437 437 350
Spray pattern A O O O
. spray state O O O O
workbility leveling @) © ) A
Gloss(60°) 61 82 76 75
Salt spary resistance(200hrs) O © O A
Skinning (5°/40C) o) @) @) @)
Whiteness 90.2 90.4 90.0 389
Flash rust(24hrs) o) ) @) A
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