J. of Korean Oil Chemists’ Soc.,
Vol. 22, No. 2. June, 2005. 191~199

FAY ob=d ARA ¥4 2 A%

Jim

4 54

8- FAY - AR - AYS - g5 - Ay’

ERELEEE LU LR

(2005 39 179 H4 ;5 2005 5¥ 8Y M)

Synthesis and Adhesion Characteristics of Water-Borne

Acrylic Pressure Sensitive Adhesives(PSAs)

Yun—Chul Kwak - Jae-Young Hwang - Sung-Hwan Ahn - Myung-Soo Kim
Hong-Soo Park - Hyun-Sik Hahm'

Department of Chemical Engineering, Myongji University, Yongin 449-728, Korea
(Received March 17, 2005 ; Accepted May 8, 2005)

Abstract :

Removable protective adhesives for automobiles were synthesized by an

emulsion polymerization of monomers such as n-butyl acrylate (BA), n-butyl methacrylate
(BMA), acrylonitrile (AN), acrylic acid (AA) and 2-hydroxyethyl methacrylate (2-HEMA),
in which AA and 2-HEMA were functional monomers. Potassium persulfate (KPS) was
used as an initiator and sodium lauryl sulfate (SLS) was used as an emulsifier, and
polyvinyl alcohol (PVA) was used as a stabilizer. Emulsion polymerization was carried out
in a semi-batch type reactor. Tensile strength, extension, peel strength, viscosity and solid
content of the synthesized adhesives were tested. The optimum physical properties of the
removable protective adhesives for automobiles were obtained with the composition of 0.43
mole BA, 0.57 mole AN, 0.21 mole BMA, 0.03 mole AA, and 0.03 mole 2-HEMA.
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2.1. Al
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(BA, Junsei Chemical Co.), n-butyl
methacrylate (BMA, Junsei Chemical Co.),
acrylonitrile(AN, Kanto Chemical Co.)& AM%
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Fig. 1. Synthesis of PBN (poly(BA/AN)).
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Table 1. The amounts of materials used and physical properties of products

Materials(g) Water Viscosity Solid
Polymers Content
BA® AN° KPS® SLS' PVA* (g) (cPs) (%)
PBN-1 60 20 04 2 5 131 1270 36.9
PBN-2 58 22 0.4 2 5 131 1280 371
PBN-3 55 25 04 2 5 131 1275 315

“BA: n-butyl acrylate, "AN: acrylonitrile, “KPS: potassiﬁm persulfate,
9SLS: sodium lauryl sulfate, “PVA: polyvinyl alcohol
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Fig. 4. Effect of BA/AN weight ratio on
extension of products with different
thicknesses.
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Fig. 6. Synthesis of PBBA.
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Fig. 7. FT-IR Spectrum of PBBA.
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ot 2felA, n¥E o] FiE £E2 9
o] A EH ZHaxe Azt Fol5L & F
% R ?‘é}%hﬂ 42 wt%2 A§ 7dzEA
o]

2% #4948 Yepilo,

0.0
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o
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Fig. 8. Weight loss of PSAs as a function of

drying time.

3.5. BMA X0 Mg A 849| vis}
BMA F&=of wg HF B4 WHaE oo}
H7] 954, BA 043 mol, AN 057 mol, AA
0.03 mol, 2-HEMA 0.03 mol2 TAAIZl &
A GFA e BMA 52 0~24 wt%z 9
A 7IHA A3 7L§ Ag, vy AR E xAb
st Wtttk HEF of7lo] AMEE WA 9
ZhAe] el mE FAE 9 ugEe MsE
Table 20 3EAI3t%ich  Table 291 e
PBBA-15%-€ PBBA-62 BMA 9%#49 ¥»%
E 0~021 mol® Zt7t WAl A e Ao
o, PCBBA-1%-E] PCBBA-4% #%4 gakH
2 AA% 2-HEMA® ¥%% 0~0.03 molZ 7}
7t Wt A F3E Zlolth. PBBAS PCBBA
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Table 2. Synthetic conditions for the polymerization of acrylic PSAs
Monomers Reactions | Solvent |Initiator | Stabilizer | Emulsifier ' _ Solid
Products | BA | BMA® | AN |[2-HEMA®| AA‘ |Temp|Time|Distiled | KPS | PVA | SLS V:IS(E;SS';‘ content
molg) | mollg) | mol(g) mol(g) mollg) | (T) |(hrs) | water(g) ] {(g) (g) (g) (wt%)
PBBA-1 | 0.43(55) - 0.57(30) | 0.03(3.9) |0.03(2.16)| 70 9 150 12 1.7 0.865 1760 325
PBBA-2 | 0.43(55) | 0.04(5) |0.57(30)| 0.03(3.9) |0.03(2.16)| 70 9 150 1.2 1.7 0.865 3360 36.2
PBBA-3 |0.43(55) | 0.07(10) | 0.57(30) | 0.03(3.9) (0.03(2.16)| 70 9 150 1.2 17 0.865 3040 38.8
PBBA-4 {0.43(55) | 0.11(15) | 0.57(30) | 0.03(3.9) |0.03(2.16)| 70 9 150 1.2 1.7 0.865 1600 420
PBBA-5 {0.43(55) { 0.14(20) | 0.57(30) | 0.03(3.9) (0.03(2.16)} 70 9 150 1.2 1.7 0.865 2520 405
PBBA-6 |0.43(55) {0.21(30) | 0.57(30) | 0.03(3.9) [0.03(2.16)] 70 9 150 1.2 1.7 0.865 3280 428
PCBBA-1]0.43(55) | 0.21(30) | 0.57(30) - - 70 9 150 1.2 1.7 0.865 1440 38.9
PCBBA-2|0.43(55) [ 0.21(30) { 0.57(30) | 0.03(3.9) }0.03(2.16){ 70 9 150 1.2 17 0.865 2960 39.7
PCBBA-3|0.43(55) | 0.21(30) | 0.57(30) | 0.03(3.9) {0.03(2.16)| 70 9 150 1.2 17 0.865 1040 41.2
PCBBA-4{0.43(55) {0.21(30) | 0.57(30) | 0.03(3.9) {0.03(2.16)| 70 9 150 1.2 1.7 0.865 3280 428
"BMA: n-butyl methacrylate, *2-HEMA: 2-ethylhexyl methacrylate, “AA: acrylic acid
oAl BMAY %3 HALE #AME ofn o &) 7'%101] ofg) HA BoIXA %S HeR FF
#AE e 5 gldev, BMAY Ut wet droh E3 Fig. 9oA AEar B3 & AR A9
YRS ZUEE 4 5 AU 3:11*}5&01] UER s 3 AE= BMAY %
7418 wigs ol Aol A RoiPe & 4 AN
% Fig. 10& BMA % ®3lo & &3 v}
Ed Z20d, BMA $E7 3748 45 Ago]
E” DasteE 42 24tk o= BMA 5571 F
g et 5% BB 9P 4ANTE AW 4AL
z 2 HEe W A BolAe Aoz A
2 ¥ 5 A A%} mEg ZPAY 872Y
3 & F53e A8 100~500%2A BE %
% AN 71EE FEAL 5 AAch
1]
- s}
500
° 0 5 10 1A5 20 25 30
BMA Concentration (wt%) 400 +
Fig. 9. Effect of BMA concentration on g
tensile strength (film thickness: g xor
0.12 mm). a
& 200}
i
Fig.9¥ BMA ¥% ¥ m& % 5%
o W3 e Zolth Axd "o T i [
2 012 mms 39 =43 A3 BMAY %
7V Z718 £ 8 R Axrt EhEieE FAE ° o " 20 3
vaon, BMA 557 5 wt¥% 7AAE 3439 BMA Concentration (wt%)
7t o, 1 ol el Ay gukEtAl F7Et Fig. 10. Effect of BMA concentration on
Aok ol BMAS w7t £718 5% 439 extension (film thickness: 0.12 mm).
2x#Hol o AA7] wE] BE Aol AN
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Fig. 11. Effect of BMA concentration on peel
strength (film thickness: 0.12 mm).
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