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2 QF: o3 dEkA|Ql 2—ethylhexyl acrylate (2—EHA), 2—hydroxyethyl acrylate (2—HEA), isobornyl
acrylate (IBOA) & #5 &< S3lo] 3¢9 F5TA A19& FA3sksitt. o)) okad ©&A?] 1,6 —hexanediol
diacrylate (HDDA), poly (ethylene glycol) diacrylate (PEGDA, Mn = 250, 575, 700) & 7}u A& A}-£-35}¢3
semi—IPN& 7+¢tA] 2] (Pressure sensitive adhesives; PSAs) S UV—#37ta A|A A Zsk3ict 7haa] 3kl
wE 7S ARA L AAEA, AR E, 28a A EAS nEsgl o, AAEA Y A& 7aA g
shetgt ol At &SI FEEAS BE 4 AaAlA 92.5 %

ol}e] FFHE (at 550 nm), 1.0
% o138k hazetk, 0.3 olste] MWAAGE HUE HaAstTh AR o= A Fiol JFL WA 45 Fs
e,

ABSTRACT : Terpolymer syrups were photopolymerized from 2-ethylhexyl acrylate, 2-hydroxylethyl acrylate and isobornyl
acrylate to prepare acrylic pressure sensitive adhesives (PSAs). After polymerization, various crosslinkers as 1,6-hexanediol
diacrylate (HDDA), poly (ethylene glycol) diacrylate (PEGDA, Mn = 250, 575, and 700) were added and then UV-irradiated
to prepare the semi-IPN type PSAs. Their adhesion performance and storage modulus (G') were strongly dependent on
their chemical structure and molecular weight of the crosslinkers. Optical properties such as transmittance (> 92.5 %),
haze (< 1.0 %) and color-difference (< 0.3) of PSAs samples were not affected by crosslinker types used in this study.
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I. ME A7) s ofe} thefsh 471 e 7HA] Fashes Fe
TER XS] wet 4249 7)eE A*aﬂ 1 7171l 1273

74 A 2A| (Pressure Sensitive Adhesives, PSAs)= 1845 3t7] 9t Fehs T d&dAel Uigk ot FEska Ak
9] 3}2JA}Q1 Horace Dayoll &J3l] REgaL®E A& A%l om)! 5o Fehg T AT 75 SR Alole
Molr} &, &, §u) 58 A e, Lol Ak ¢ UV REE o188 Al kg A% 34 1%
o A Qo WAZH B MAA o] W APy WATEE shuwAl Bl oJd) psas ] BHE 24 4
S, stk A2 g 47 AR} B 5 Qe AAN 9 A7)

ol A= ubgir} 4
Az = go|23} Fo] Ay %’ Q) HAF

o, AEak % %, T2 & vl pekst o

2 2§49 3tk 53] IT AkSdEefel= H&Ei], Freist,
HaEde], AUAlE o ik 248 1Y W R gow
ARGE AL QlEE el 5ol HAaEe o] 77 wes] 3k
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Jo] 1o BAE 24T oz} 348 B A7)

= Oﬂ-—rLoﬂ/ﬂli 2-cthylhexyl acrylate (2-EHA), 2-hydroxyethyl
acrylate (2-HEA), isobornyl acrylate (IBOA)Z ©]H % 3 ¥ &%
SHAE 495k, 7 Al E 1,6-hexanediol diacrylate (HDDA),
poly(ethylene glycol) diacrylate (PEGDA, Mn = 250, 575, 700)%
H7rsto] AlfS Alzssict. A7k 7haAl 9] shs st
3, 7FuA] W ether group o] 59k 7 A Q] AFE HolE
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2-cthylhexyl acrylate (2-EHA; Junsei Chemicals), 2-hydrox-
yethyl acrylate (2-HEA; Junsei Chemicals), isobornyl acrylate
(Aldrich)i= A7 flo] “1e 2 ARS-SRleh AR A
(chain transfer agent)?] n-dodecyl mercaptan (Aldrich)¥} 37 A]
AQ! Irgacure 184 (Ciba specialty chemicals)'= B = 2] 7 #3}7g
glo] a2 At Al 2 = 1,6-hexanediol diacrylate
(HDDA; Aldrich), poly(ethylene glycol) diacrylate (PEGDA,;
Aldrich) & AH&-3sHSitE AHE-H o] 3FE 53 PET 252 A%
glo] ki A|¥ (ROL751, ROH751, U4R)S A& ikol A&
shoink

2. A &y

27 ZEk~3To WA (2-EHA:2-HEA:IBOA=50:25:25;
mol.-%) & F7IAIAl B EAFRAAE TS T d2olA
200 pm o] LA H 2 wHSIAA IFE N, 7FAE purge
AT Purge 7 9RE F IS N, 7Fs 7SSl 2%
N wHEHAA FekAaa el AXE UV lamp (18W
black light)yE ZAFeto] ¥ dAE TAIAL, At A=
o] E3do] Pd wf W3S FAA7Y] S8l ALK air
£ 30 B FolekA mkete] B dnkg-S A8k
t} Hkgo] ¢k= ¥ 5 ZhwA| (0.65 mmol)2} F7HAIA] (0.5 phr)
5 F7tE FSlete] AzA AlHE Al xselch

3. H=H|

]

=M=

PET backing Z&°l Al§& ZY3}7] 913l bar-coaters 5.0
mm/sec®] HEZ AHS A ZF Holl =2 3 F UV
lamp (black light)S- 6% %9+ ZAMAA 100 xm F712] H2A)

A5E Az
4. NE 542N

dE Ao EAES g1k 9@l RI detector 7F -2}
% Agilent 1260 GPC system (Agilent Technologies)& ©]-83}1
TAES A SEGITE ARE-SE AR PLgel 5 ¢m MIXED-C
(Agilent Technologies)& 25 °C o4 AHE-3FS1aL, 7lgwll=
HPLC §- THF (1 ml/min)E AH-3FQlth #AE R-Ed=

ARG Eejxeldo] AgHlch AU DY
TGA Q50 (TA Instruments)S ©]-838}] 220 °C o4 9] 7%
L SYsto] A Al SOz Sk A
£ 515 mg O F & £ 30 °C/min ©-F 30 ~ 600 °C 7H4]
N, 7k 7]5stellA] S5k 220 °C oA S-S Mg = $
Akste] Al B ARFSSICh Al7e] HELE small sam-
ple adapter 7} -2 Brookfield & =7 (Model: DV2TLVTI0)<
o]-gate] AZold SAgsklth Alfe] B st 7152 DSC
Q2000 with Omnicure S2000 (TA Instruments)S ©]-&-5}] N,
7k 7158kl A 210 & E<F 70 mWien? 2] UV 35 ZAKSH
of W3 AW RS SPFHc.

5. A SAA

2717324 (probe tack) 57> TA.XTPlus Texture analyzer
(Texture Technology)E ©]-83fo] 7§53t probe E& 0.5
mm/min 2] $E¢F 100 g & HF FFE0E 1 2 FoF B&A 9}
A T AA S o Fast Ho & 277 AH O RA
S5 B (peel strength) 574> $F Wo] PET &
Q1 AFAE AHE Avketsd 2] AE el 25 mm UHE
RAE T2 kg S5 NTFEE Y8 23] WESfo] H3A
Zk 72 3 3k AIZF Z38E & TA XTPlus Texture analyzer
(Texture Technology)E ©]-8-3t] 241 300 mm/min £] <1
FEERE 180° W 542 stk ' 712 ARES-
G2 Rheometer (TA instruments)S ©]-83F] 30 °C & o)A
oscillation frequency + 0.1 rad/s 4] 100 rad/s 7}4] 743151
o A=A getd 54e #dst] 918 Lambda-350
UV/Vis spectrometer (Perkin-Elmer)= ©]43to £ 5 =74
31933, NDH 5000 (Nippon Denshoku)Z ©]-8-3}o] 7 24 2]
Haze 5 57433131, H2A19] AAF572 SA 4000 (Nippon
Denshoku)= ©]-83F3ith

m. Zzp & 0&

Ao AR oL =
g 3 T 22 B dFE 7] " =2
T3 FeAe] WAk 2ol tisl] arfsliok st A
7te] Aol S7 S A (peel adhesion)>- & 7Fsth
7} 47 EAlol o= Fasks whd, AW T (shear
strength)= A& 0% 3] F7bst® Ao Eaks
S AH3 423 (500,000 ~ 1,000,000 g/mol) & 7 F A | ojok
ste} 2 AgellA s ZhaA ®istel] whE HaEA e WskE
gRlsh] 18l b @A 9 FI7IA A1) FHEs FdsHAl
F31319] 600,000 ~ 698,000 g/mol %3 it EATFS Zh=
AHE TEBIATE? At T 9 g A71ef o) 4
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Table 1. Characteristics of Polymerized PSAs Syrups.

Solid . .
Mn Mw * Viscosity
Entry no. (g/mol) (g/mol) PDI Content (cPs)
(%)

HDDA 276,000 655,000 2.37 24.35 10,000
PEGDA250 260,000 600,000 2.31 20.43 3,500
PEGDAS75 299,000 698,000 2.33 23.39 7,700
PEGDA700 265,000 631,000 2.38 23.36 7,600

*: measured by TGA'
10° =
| —O-HDDA
> -  —7— PEGDA250
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Figure 1. Photo-DSC thermograms of PSAs syrups.
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Figure 2. 180° Peel strengths of PSAs with different crosslinker type
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Figure 3. Storage modulus (G') with frequency of PSAs with different
crosslinker type.

o|2 <l Al e] HEX® nlgste] Trkehs AS 1 5
AT A S o] &3 WA F ARE B} golsHA 7]
SeirE= Al AE7E AurE 0= 500 ~ 40,000 cPs & 4]
AA AHgskaL ek
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Sttt e el wet 3SR G|, A3 E
7} =g wA sk AR $AE 4 gleom s Ao A
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7ML QS Flekelal, ol ZhuAl o] Wiyt 37 sk A
Foll dFE FA das Ilsith
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Figure 4. Probe tacks of PSAs with different crosslinker type.

Table 2. Color-difference, haze and transmittance of the PSAs and
glass as reference.

Entry no. | L' a b AE F(lj;: )e Trans(r;it;anc@
HDDA | 9655 -028 0.11 9655  0.70 92.76
PEGDA250 | 96.51 -028 0.11 9651  0.70 92.79
PEGDAS75| 9632 -030 017 9632 082 92.82
PEGDA700 | 9647 -028 010 9647  0.73 92.79
Glass | 9653 -032 016 9653 024 91.86

+L": white, -L" : black, +a" : red,
a green, +b" yellow, b : blue
%: measured at 550 nm wavelength

sion strength 5 F7HAZ7] wioleta dAdkdct 7haA)
PEGDA &] At& o7t Zrobdar= 7HA A 2HA o) vhef g
< Z7VeHSeE olgl st A ake 7taA| o] ARE dol7t Fobd
T AU AFRA L twd Tt FobA g A&A 9
el Y= TV wiEolehar Ak e A2
AEdE (G)& R8sl 918 ARES & ©]83t0] fre-
quency sweep °ll W= G-& 738311, Figure 3 ol 7 A&
WERGITE ok v HellA] glsh nkel o] PEGDA £
=73l g3& wol HDDA & AHE-HE wlR T} PEGDA & 7}
WAE AREPES W w2 AFHYES 4 7 AN A

(e} i=
%7173 282 probe o] B 7] AaA Sl 2 1%
R AFA F AASSIE wll A & S sko] Figure
4 o] GepfIIT. 271339 239 S 52 =49
JS v o7 deEA QlthM PEGDA .t} HDDA 7} %t

94 |
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s A R A R s R s 2 b g P o 4

IO

©

N

>
£

Transmittance (%)
©
o

—— HDDA
—— PEGDA250
—— PEGDA575
88 PEGDA700
86 -
1 | 1 1 | 1 1 | 1 1 | 1 1
400 500 600 700

Wavelength (nm)
Figure 5. Transmittances of PSAs with different crosslinker type.

< 27138 &EE HolF= o] high frequency 48] Flol
PEGDA R.t} 5t7] wj-of| probe 7} 7HHA &A1 2] ol A
ol X = o] A7 witolety ddn

e A ] FetA 549 gl 913 UV-vis spec-
trometer = ©]-£3}04 250 ~ 780 nm 2] FHEE =750
Figure 5 o YRl 0w 171e] A|Zbof| A 713 wighet b
Q1 550 nm 8] T} AR, haze §h< Table 2 ©l e
sto] LRI A A& A o] 3= 550 nm oA 92.5
% o142l 7k& YERNQL L, haze - 1.0 % ©]3E 7ha A 9}
Aaglo] A8 st 3T 5SS T sles ERIg
oh FIRAIAIG 1 Fel=o] Hells A ARAITE &9
dof| =ZE QS u] ShHE 0] dojd = QUTh” A 2
L*, a* b*= 9] 32k 3319 HEE o8k DAE*=
UHE 2 7HA] S 3 2k a3t A 9] ARlE Hlwshs AR
(1) 2ol 748 4 it

DAE* = (L*2 + a*2 + b*2)1/2 (1)

URFA O 2 DAE* 32 2le]7} 3 ~ 4 ol A= A4 S

o] B7Fssthal HatE o] QITh e 2o ALg

= 79 AFANA 03 ©]3ke] Aol E HoIFES) 7]

Sero g e = gl MAE B, Shadd
o 3}

B o] A= 2-EHA, 2-HEA 1231 IBOA 2 Alg-alo] 4F
TEHAE BT Foto] AN o, FAIA AR
7t A e] F5 W A AEkE Fete] A WA
JW3tE 112313tk HDDA ¢} PEGDA += 27} 71 Al =

©m, PEGDA 9] -5 FA2] Wizt 24l vlA]
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2517) 9)8te] AHE8HY o m, AFEE PEGDA 9]

1. O O

FHFEATS ZH2E 250, 575 18] 700 g/mol ©]3UTh.
PEGDA & 7} A| = AH8-31S w HDDA Kot uhe] =, #7gg
g, 27|82 So] BAo] 4% 9T PEGDA 9 H-S

ﬂmiu AlE dol7t gropd 5 vl g a AR Eo] &
ZFeRAE 2712 Yol Y& FA shrh BEE vt
Aol ®skel Aaglol At 5S4 A FdshA 92 %
o)/e] FFHEL) 1.0 % ©]8Fe] haze Fh= B3 a1, B
0.3 o]ake] Mabgks eI ol et ZeHd A=A =
3L 3 SA A 58S ek thekst s o]
Hofel A ARgE = gl ZoR gtk

HAR| =
2 AT WA EY] AEAR] R&D A (R0001590) 2 7
7% A AFAR] (GRRC W=7 2014-B01)ol| 2J3ke] A
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