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Preparation and Physical Properties of Acrylic Resin Coatings Containing Tertiary
Amine and Epoxysilane Curing Agent
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Abstract

To prepare the good-adherent and weather-resistant acrylic resin coatings, acrylic resin was prepared by a radical
polymerization. Glass transition temperature(Tg) of the acrylic copolymer was fixed at 30°C and the contents of tertiary
amine monomer(DMAEMA) was varied to be 5, 10, 15, 20 wt% respectively. y-Glycidoxypropyltrimethoxysilane(GPTMS)
containing epoxy group was used for curing agents and di-n-butyltindilaurate(DBTDL) was used for drying accelerator. The
equivalent ratio of amine to epoxy was 1:1. The prepared coatings exhibited excellent adhesion to various substrates, and
various physical properties of the coatings were satisfactory. The gloss retention and color difference were improved at low
tertiary amine concentration. The coatings containing 10wt% tertiary amine concentration have especially good weather

resistant properties.
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Table 1. Polymerization conditions and physical properties for acrylic resins

Products Monomer(g) Solvent Initiator Reaction "ng Viscosity Mlolecular Dispersity |Conversion
BMA | MMA | BA |Styrene| DM xyle}rllaeézlfbut AIBN ’l;eén)p Times () (cP) Weight (Mn)| (Mw/Mn) (%)
AAR-05 40.71 | 2867 | 1562 | 10 5 90/90 5 90 10 30 24,000 24,000 2.0 54.8
AAR-10 38.44 | 27.07 | 1449 | 10 10 90/90 5 90 10 30 24,500 24,300 2.1 55.2
AAR-15 36.17 | 2547 | 1336 10 15 90/90 5 90 10 30 24,800 24,800 2.0 54.6
AAR-20 33.88 | 2386 | 1226 10 20 90/90 5 90 10 30 25,600 25,600 2.0 54.9

Table 2. FT-IR and 'H-NMR chemical shifts of syntheic acrylic resin

Product FT-IR(NaCl, ecm™") 1H-NMR(400MH,, CDCls, § in ppm)

09 : CHs-C

34480 D OH 1.1 : CH,-OH

1731 1 C=0 14 : ~CHy-

Acrﬁfiesm 1610/701 L C=C 17:CH

1160 1 C-0 2.2 : CH-CO-

1236 . C-N 27 : C-N-(CH3)o—
71 :C=C

Table 3. Film properties of silicone acrylic coatings (OExcellent, O:Good)

Resin type AARC-05 | AARC-10 | AARC-15 AARC-20

Curing agent type y—glycidoxypropyltriMethoxysilane
60° specular gloss 86.7 86.9 87.3 89.3
Pencil hardness H 2H 2H 2H
Solvent resistance (MEK rub) 55 5.0 45 4.0
dry-hard, hrs 8.0 75 7.0 6.5
pot-life, hrs 60 75 80 85
Aluminum plate © (@) (@) ©
Tin plate © @) ©) O

Adhesi %
esion (%) Glass plate © (@) ©) ©
Enameled Iron Plate O O ¢} O
gloss retention(%) 93.3 9.5 97 9%
1000 hrs
v e color difference(AE) 0.71 0.67 0.74 0.79
accglLe]rate J 9000 hrs gloss retention(%) 94 95 90.1 88.6
weatherablity color difference(AE) 0.85 0.71 0.89 0.92
3000 hrs gloss retention(%) 89.7 90.5 874 85.7
color difference(AE) 0.90 0.83 1.02 1.67
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