J. of Korean Oil Chemists’ Soc.,
Vol. 22, No. 4. December, 2005. 362~370

slol&ee 858 80% AIFRQ ofadF A9 FJA

ZHA - AYS - A5 - AT - FAY - or g 5T
FAsta Tt shetgs
"BZAAYA AT 2

TEEueta sgE ety
(2005 8¢ 14 A4 ; 20051 109 189 )

Synthesis of Acrylic Resins with 80% Solid Contents
for High-Solid Coatings

Hye-Jin Jo - I-Woo Shim - Seung-Jin Kim" - Yeoung-Chan Kim"*
Hyun-Sik Hahm - Hong-Sco Park’

Department of Chemical Engineering, Myongji University, Yongin 449-728, Korea
*Department of Weathering Test & FEvaluation Center, KICM, Gunpo 435-010, Korea
“Department of Cosmetic Science, Joongbu University, Chungnam 312-702, Korea
(Received August 1, 2005 ; Accepted October 18, 2005)

Abstract @ Copolymers (HSA-98-20, HSA-98-0, HSA-98+20) which are acrylic resin
containing 80% solid content were synthesized by the reaction of monomers, including
methyl methacrylate, n-butyl acrylate, and 2-hydroxyethyl acrylate with a functional
monomer, such as acetoacetoxyethyl methacrylate (AAEM), which may improve i
cross-linking density and physical properties of films. The physical properties of prepared
acrylic resins, containing AAEM, are as follows : viscosity, 1420~5760cps ; number
average molecular weight, 2080~2300 ; polydispersity index, 2.07~2.19 ; conversions, 83~
93%, respectively. To prepare acryl resins, four kinds of initiators including aa’-
azobisisobutyronitirile (AIBN), di-tert-butyl peroxide (DTBP), t-amylperoxy-2-ethyl
hexanoate (APEH), benzoyl peroxide (BPO) were used. The viscosity of the acrylic resins
prepared with these initiators was increased in the order of DTBP>APEH>AIBN>BPO.
APEH was proved as a suitable initiator in this study. Shear rates of acrylic resins were
constant in respect to viscosity. From these results, it would appear that the resins have
Newtonian flow characteristics and good workability.

Keywords : 80% solid contents, acrylic resins, high-solid coatings, Newtonian flow.
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Table 2. FT-IR Spectra

ofl
A

and 'H-NMR Chemical

BRI LEEEE

Shifts of HS-98-0, HSAa-98-0 and

HSA-98-0
Products FT-IR (NaCl, cm™) 'H-NMR (iOQMHZ’ acetone D6
in ppm)
1072 : OH(pri-alcohol) 09 ( CHs-C)
1168 : C-O- 1.3 ( -CH2-C )
1239 : C-0O- 16 ( C-CHz-C )
1387 : C-CHj3 2.2 ( CH-CO- )
HS-98-0 1454 : -CHa- 2.7 ( C-CHy-CO- )
1734 : C=0 36 ( C-CHz-0- )
2058 : CHs 4.1 ( C-CH,-0OCO- )
3526 : OH (free)
1071 : OH (pri-alcohol) 09 ( CHs-C)
1169 : C-O- 14 ( -CH2-C )
1239 : C-0O- 16 ( C-CH:-C )
1387 : C-CHs 22 ( CH-CO-)
1453 : -CH»- 2.7 ( C-CH:-CO- )
HSAa-98-0 1735 : C=Q (ester and carboxylic 36 ( C-CHp-O- )
acid)
2959 @ CH;3 41 ( C-CH-0CO- )
3530 OH (free and carboxylic
acid)
1075 : OH (pri-alcohol) 09 ( CHs-C )
1169 : C-O- 13 ( -CHx-C )
1237 : C-0O- 16 ( C-CH;-C )
1387 : C-CHjs 2.1 ( CH-CO-)
HSA-98-0 1453 : -CHz- 2.7 ( C-CH,-CO- )
1734 : C=0 (ester and -CO-CHz>
OO 37 ( C-CHy-0- )
2958 @ CH;3 4.1 ( C-CH2-0CO- )
3522 . OH (free)

Table 3. GPC Data for Synthesized Copolymers

Type M, My M. Mw/M,
HS-98-0 1710 4130 7560 241
HSAa-98-0 2050 4290 7640 2.10
HSA-98-20 2110 4600 8750 2.19
HSA-98-0 2080 4380 8050 2.10
HSA-98+20 2300 4750 8040 2.07
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Fig. 2. Synthetic scheme of HSAa-98-0.
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Fig. 3. Synthetic scheme of HSA-98-0.
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Fig. 4. Effect of initiator concentration on
viscosity of HSA-98-0 at 25T.
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Fig. 6. Relationship between viscosity and
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