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on the composition of monomers in the polymer chain but opti-
cal properties were maintained at a suitable level. The PSAs pre-
pared by bulky and heteroatom-containing monomers such as
IBOA, THFA, and ACMO showed better adhesion performance
than others.
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Abstract: To prepare transparent acrylic pressure sensitive adhe-
sives (PSAs), terpolymer syrups were photopolymerized from 2-
ethylhexyl acrylate and 2-hydroxyethyl acrylate with third mono-
mer having different chemical structure. After polymerization,
1,6-hexanediol diacrylate as a crosslinker and a photoinitiator
were added and then UV-irradiated to prepare the PSAs. The
adhesion performances and optical characteristics of the PSAs
were investigated. Their adhesion performance was dependent
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7k A=A (pressure sensitive adhesives, PSAs)= 52t
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Aok 3 THE, B Ao AFE-E TR E 2-ethylhexyl
acrylate(2-EHA; Junsei Chemicals), 2-hydroxyethyl acrylate
(2-HEA; Junsei Chemicals), n-butyl acrylate(n-BA; Aldrich),
isobornyl acrylate(IBOA; Aldrich), vinyl acetate(VAc;
Samchun Chemicals) cyclohexyl acrylate(CHA; TCI), 4-
acryloylmorpholine(ACMO;  Aldrich), tetrahydrofurfuryl
acrylate(THFA; TCDE A3 §lo] ZuiZ ARSI &
A2 A A (chain  transfer agent)®! n-dodecyl mercaptan
(Aldrich)=} 37§11 A1Q] Trgacure 184(Ciba specialty chemicals)
= e A glo] adZE ARSI A ZE 1,6-
hexanediol diacrylate(HDDA; Aldrichy2 AFE-3}TH AMS-H
o|g¥ L&} PET U5 =gl HkiA] AF(ROLTS,
ROH751, U48)S Al|-gito}l ALg-33itt.

A& (Syrup) M. 2+ Zef2Ae T (2-EHA2-
HEA:Acrylate=50:25:25, mol%)<} 371 A1 #(0.05 phr) 2 &
A4 4 (0.01-0.03 phr)E T3 TH. A& Ad-2ollA
200 rpme] UG =2 WHESPHA 308 59 A% N,
7}2=2 purge SFATE Purge’t ¥E5E ¥ I E N, 7 7]
Fotolld S-S wulshAA Sefia ol X" UV
lamp(black light, 18W)S FAMNA F5TAE TN,
Eodllo] et AErt FAE o EAS A F 2N
T airs 308 S FAst 2EES SAAT 1
o] ¢kE% 3 1,6-hexanediol diacrylate(0.2 phr)z} Z71AIA]
(0.5 phr)E F71= FYste] 2 BEAXE A AHS
Azt

AN HENMIE. oldF 50l AHS ZEsl7] 2l 100 um
FAZ ZH%E barcoaterS 5.0 mm/sec FEE AlHS YA}
Al ©X F UV(black light, 18 Wx2)Z 6% 5t ZAXA #
2| 55 Az

A SHEN. 39 AHe] EAES gRIsH] 918 RI
detector”} -2 Agilent 1260 GPC system(Agilent Tech-
nologies)S ©]-&3te] RS FA AT AHE-gE AHS
PLgel 5um MIXED-C(Agilent Technologies)E 25 °Col| A]
ARREI AL, A7)8rlE HPLCE THFS ARE-3Iict. Bk
FFEdE Gk FE|aEdo] ARGE T AU
THES TGA Q50(TA Instruments)S ©]-&-3}ed 220 °CollA]
o] TS st AW At FHo R A58l
O AlEE 5-10mgl 2 52 £%+ 30°C/minS 2 30-
600 °C7HA] N, 7k 7157slollx] S48t 220 °CollM Fd-&
HEEE Skste] Al @S AlLtsiloh Al el A
=3+ Brookfield - %=Al(model: DV2TLVTI0)E ©]-&3l] =
AR} AlHe] 3743 7152 DSC Q2000 with Omnicure
S2000(TA Instruments)E ©]-&-3to] A 7]F3tellA 210%
& 70 mW/em®®] UVE-E ZAKSt] whg- lgeghks 34

skt

AN SMEM. 27132 (probe tack) 2782 TA.XTPlus
texture analyzer(Texture Technology)E ©]-&38Fo] 7| %3k
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271828024 S43I3 T} vl2] 7= (peel strength) 7%
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A A8t "A2A 9 Fehd A4S Rls] A8l
Lambda-350 UV/Vis spectrometer(Perkin Elmer)S- ©]|-8-3}<]
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Table 1. Characteristics of PSA Syrups and 7, of Their Homopolymers

M, M, Solid content” Viscosity T)
Entry no. (¢/mol) (¢/mol) I (%) (cPs) C)
n-BA 408000 980000 2.40 22.6 12000 -54
VAc 401000 870000 2.17 20.5 4600 30
CHA 421000 860000 2.04 23.7 19000 19
IBOA 360000 790000 2.19 19.0 3500 94
THFA 369000 800000 2.17 17.5 2300 -12
ACMO 472000 1080000 2.29 20.0 27000 145
“Measured by TGA. *Glass transition temperature of the homopolymers.
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Figure 1. Photo-DSC thermograms of PSAs syrups.
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Figure 2. Peel strength of PSAs at various monomers as third com-
ponent.
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Figure 3. Storage modulus with frequency for PSAs at various
monomers as a third component.
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Figure 40 UERATE 27180 G Fv= 240

= 3583 519 Sol A" Figure 4914 E= nvpe}
°] IBOA7} n-BAS} VAcHTE =2 Z7|HAE S HoFe
o]+ low frequency®ll A= Hs2$F G a4k ZEA] T high

rom

0.6

0.5

04 -

Probe Tack (kg)

n-BA VAc

CHA

IBOA THFA ACMO

Figure 4. Probe tacks of PSAs at various monomers as third com-
ponent.
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THFA7} 2& G’ 365 ZH7] wl&<) bondingr] & 573 ©]
IBOART} =17] wfjole} Actet.

PSAs®] 38t 5445 &RIsE7] f1sll UV-vis spectrometer,
haze meter, M 2}A S E3}] T3 %, haze, A2 WIS
Table 20 YERARITE. BE AlZ2] FoHes 550 nm 3ol
Al 93% oPde] TO= glasse} HISSE 4he TR0, haze
W= 1% o3tz FrAddd FAI7F gla-8 Rkt st
AAAE Este] B7RAAl -2 2 JofEo] Hol Ild 4
U= ] FHE AE*Z glassot YIS A} 0.3% ©]
sle] Zpol& HojFo] Ao xlolE S0 R =2 ¢ Qe
< RIS PSAse] HAIEIES ER1sh] f18) 85°C/
85% 3t E Z2718H(85/85 BI=E)ellA] 48A17F F<t WX|g
5 48k 548 S5 Figure 50| YERHATE. Figure 5
oA B ulel o] 85/85 HIZE W5 E* 3t p* 7k WS}
7} BE PSAs MEolA Al FAIE e 5 AolE
18 4= U1 o] PSAs AlZol| ARS-S BE WA

Table 2. Color-difference, Haze and Transmittance of the PSAs and Glass as Reference

Entry no. L* a* b* AE* Haze (%) Transmittance (%)*

n-BA 96.60 -0.32 0.16 96.60 0.69 93.6

VAc 96.51 -0.31 0.24 96.51 0.82 93.1

CHA 96.56 -0.29 0.19 96.56 0.77 93.4

IBOA 96.28 -0.28 0.15 96.28 0.83 93.1

THFA 96.45 -0.34 0.17 96.45 0.59 97.0
ACMO 96.51 -0.34 0.24 96.51 0.60 96.5

Glass 96.53 -0.32 0.16 96.53 0.24 91.9

+L*: white, -L*: black, +a*: red, -a*: green, +b*: yellow, -b*: blue.

*Measured at 550 nm wavelength.
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Figure 5. Differences in L* and b* values of the acrylic PSAs
before and after the high humidity and temperature test (85/85 test)
for 48 hrs.
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Figure 6. Refractive index of PSAs at various monomers as third
component.
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