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Synthesis of Acrylic Resins with High-Solids Contents for HS Coatings
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Abstract : To prepare an environmental friendly high-solid coatings an acrylic resin containing 80% of
solid content was synthesized by addition polymerization of caprolactone acrylate, n-butyl acrylate,
ethyl methacrylate, and 2-hydroxyethyl methacrylate. The conversion was 78~93% and the prepared
resin’'s physical properties are as follows: viscosity, 212~3424cps: M 1740~2400. There was a trend
that viscosity and molecular weight of the resin increased with Tg, but no direct proportionality was

observed.
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2.1, Al

n-Butyl acrylate(BA)[Aldrich ChemicalA}] ¢}t
caprolactone  acrylate(CA)[Union CarbideAt]¢] 1+
AlekE 5% NaOH #8943 7T ¢AMZ A3
¥ CaCh® ARAAA zZtzt A}REH 3, ethyl
methacrylate(EMA)[Tokyo Kasei KogyoAt]l:
NaNQ;, NaHSOs NaOH z}tz}e] 5% 893 5§
T A2 AHE F MgSOE AZAA FEHFA
A& AAS S A3t} Acylic acd(AA)[Sigma
ChemicalAt]& 30°C/3mmHgg A FZH3ld, 2-
hydroxypropyl methacrylate(2-HPMA)[Tokyo Kasei
KogyortlE S/ £8A17 & cawggoz
F&3lo Ztzh FAT -2 AME3IYTH13]

A o) F A= 2-mercaptoethanol(2-MCE) [ Yakuri
Pure ChemicalA}t], & A =methyl-n -amylketone
(MAK)[Tokyo Kasei Kogyort]®l 13 AlFg1d)
ZALE-E4 T A A= benzoyl peroxide(BPO)
[Catayama ChemicalA}], @’ -azobisisobutyronitrile

(AIBN)[Junsei ChemicalA}], di-tert-amyl
peroxide(DTAP)[Akzo Nobel ChemicalAl], di-tert-
butyl peroxide(DTBP)[Akzo Nobel ChemicalAt]¢] 1
+F Ev 5FAYFE A3 Y.

2.2

12 K

HE 80%2! Poly[BA/EMA/2-HPMA)2
A4

2% 1L 2719 47 EF23 whg el §7]
209l MAK 80ge 718l &2 & 0CE 23
o g RXxwe BA 1804g(l4lmol), EMA
1272g(1.12mol), 2-HPMA 924g(064mol) 3 ol 5
ARl 2-MCE 12g& vlg] Aol¥e £ At &
=9 §718viel MAK 20g3 7HAlAI¢l DTAP
0gg AL E¥d B Zz2HE v FH I (metering
pump) & AHE-3ted 140CoHA 542 F¢t Eela=m
%02 Hrisict A7t ¢35 140°ColA 147
¢ Y FA WEEE §4A7 £ ukgE9
AN ES I1HE 2 AA2A Hkgo] 283 o
Foiz A& I3 o2 whe-& FAA|ZTE P9
2 AYEE OFY SHFY =20t A
A RAHo™ 40°C 5mmHg st 48A17F 7+t
Az =N APxe] FgAge IHE 80%
9] Poly(BA/EMA/2-HPMA) 3933549 of=
P42 (BEH-80)2 ¥tk © BEH-809 %3 F
BE BA, Ex EMA, HE 2-HPMAE Z}z} Jehy
H, £2} 80& I E FF%E 93tk
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2.3. 1L 80%% Poly(BA/EMA/2~HPMA
/AA)Q} &Y

2243 e AA 9 wkgzasle] MAK 80gg
whg-710] 7}3 F BA 1884g(1.47mol), EMA
79.2g(0.69mol), 2-HPMA 92.4g(0.64mol), AA
400g(056mol), 2-MCE 120g9] &9 AS} MAK
2g % DTAP 20ge] &89 BE WA 7]g} whg
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FHES 2249 FAAYA Al R w3
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Table 1. Polymerization Conditions and Physical Properties for Acrylic Resins

Monomer Solvent Initiator (g,‘,‘;ir'é, Reaction Solid T, Coqver—

Prouducts i T EMA®  2-HPMA'  AA°  CA' MAK'  DTAP* 2-MCE"  Temp. DT(ATY C‘Z[’,/l‘)e)"‘ SR
(g) (g) (g) (g) (g) (@) (g) (g) C) (hr)

BEH-80  1804(1.41) 1272(1.12) 9240060 - - 100 2 12 110 (1) &) 0 x
BEHA-80 1884(1.47) 79.2(069) 924(0649) 00K05) - 100 20 12 140 X1 80 0 92
BEHC-81 2619206) 37(006)  924(0.61) - 40.0(0.12) 100 20 12 140 o) 80 =30 80
BEHC-82 21.4(1.73) 4620041 9240649 - 40.0(0.12) 100 20 12 140 ) 0 -0 08
BEHC-83 184.1(1.49) 85073 924061 - 40.0{0.12) 100 20 12 140 5(1) &) -0 8
BEHC-84 1495(1.17) 1181(1.04) 92.4(0.64) - 40.4(0.12} 100 2 12 140 5(1) 8 0 a1
BEHC-74 1308(1.02) 130.3(09D) 80.90.56) - 35.0(0.10) 150 175 105 140 3 70 0 €0
BEHC-85 117.4092) 1302(1.32) 92.4(0.64) - 40.0(0.12) 100 20 12 140 31 &) 10 €N
BEHC-86 87.4(0.68) 1802(1.38) 92.4(0.64) - 40.0(0.12) 100 2 12 140 A1) 80 2 91
BEHC-87 50.4(046) 2082(1.83) 924064 - 40.40.12) 100 2 12 140 (1) 8 0 a3
BEHC-88 1186(0.93) 108.0(0.96) 924061 - 80.0(0.23) 100 2 12 140 1) 80 0 84
BEHC-89 87.7(048) 9908 924064 - 120.0(0.35) 100 20 12 140 1) 80 O .
“BA : n—butyl acrylate, "EMA : ethyl methacrylate, °2-HPMA : 2-hydroxypropyl methacrylate, “AA : acrylic acid, °CA :

caprolactone acrylate, 'MAK : methyl-n—amylketone, *DTAP : di-tert-amyl peroxide, "2-MCE : 2-mercaptoethanol,

'DT(AT) : dropping time (aging time).
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Fig. 1. Synthesis of BEH-80.
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Fig. 2. FT-IR spectra of (a) BEH-80, (b} BEHA-80,
and (c) BEHC-84.
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Fig. 3. 'H-NMR spectra of (a) BEH-80, {(b) BEHA-80,
and (c) BEHC-84.
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Fig. 4. Synthesis of BEHA-80.
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Fig. 5. Synthesis of BEHC-84.
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Fig. 6. The eftect of concentration of various
initiators on the viscosity of BEHC-84 at 25C.
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Fig. 7. Viscosity and number average molecular
weight as a function of Tg of BEHCs.
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