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Abstract: To prepare acrylic pressure sensitive adhesives (PSAs), quaternary copolymer syrups were photopolymerized
from 2-ethylhexyl acrylate and 2-hydroxyethyl acrylate as default constituents and isobornyl acrylate and tetrahy-
drofurfuryl acrylate (THFA) as variable constituents. After polymerization, 1,6-hexanediol diacrylate and photoinitiator
were added and then crosslinked by UV-irradiation to prepare the PSAs. The characteristics of the syrup such as viscosity,
molecular weight, and solid content were investigated. As increasing THFA contents, the relationship between molecular
weight and solid content of the syrup was reciprocal. Also, the relationship between peel strength and surface energy of
the PSAs showed the same tendency. All the PSA samples showed high transmittance (more than 92%), low haze (less
than 1.0%) and low color-difference (less than 1.0).
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A7F 283 o] WAL AESEI] 1920~19308 A= Aol
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sl BIXEE i) tigh A7 STkekal dok 2
% BIXHE F7 AHE-E= 43H8 3 & A (optical clear
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ot ey "Rjsid o A3 o] ARl 7S & EAA
< o)A (lamination) 378 % 713 WA A} B
AA] rework’d o] Rth= Floltt. ol sl dsh] flste] vk
g S 29 Sste] HRA Y A&skal

B ATLofM = 2-ethylhexyl acrylate(2-EHA)®} hydroxyethyl
acrylateS 5+ TRl 2 24331, isobornyl acrylate(IBOA),
4-tetrahydrofurfuryl acrylate(THFA)S - G Z sh= ol
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Aok " ME. B Ao ARE-SE TEFA E 2-ethylhexyl
acrylate(2-EHA; Junsei Chemical Co.), 2-hydroxyethyl acrylate
(2-HEA; Junsei Chemical Co.), isobornyl acrylate(IBOA;
Aldrich Chemical Co.), 1,6-hexanediol diacrylate(HDDA;
Aldrich Chemical Co.), tetrahydrofurfuryl acrylate(THFA;
TCHE AAFA glo] TR AREsIh EAE 244
(chain transfer agent)?] n-dodecyl mercaptan(Aldrich Chemical
Co.)# F7H A A 2] Irgacure 184(Ciba Specialty Chemicals
Co)= M=ol FAIHA flo] athE ARE-SIITh AR-E ©]
P EF PET 52 Zelo|dT4aA](5=) AlF(U48, ROL
751, ROH 751)& A|lgio} AL&-313 Tt

AlE &M, 27 Zgt236] @A E(Q2-EHA, 2-HEA,
THFA, IBOA)# 37)AIA (Irgacure 184; 0.04 g) & EA}ex
A (n-dodecyl mercaptan; 0.04 )& Table 132} 722 Z/3H]
2 Bt TN Ad2olA 200 pme] YT S
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Table 1. Formulation for the Photo-polymerization of PSA Syrups

(unit: g)

Entry no. 2-EHA IBOA THFA 2-HEA

THFAOQ 24 0

THFA4 20 4

THFAS 16 8

THFA12 40 12 12 16
THFA16 8 16

THFA20 4 20

THFA24 0 24

FAZ 2HE vEZEE 5.0mm/sec SEE YA 51
ANES =E F UV(black light)S 63 &<t ZAAA M2
&S A=t

AE SN, FHE A 2AFE ERIsk] 98l RI
detector7} F-2H¥l Agilent 1260 GPC system(Agilent Tech-
nologies Co.)2 |83t S SA T AMe-g AH
2 PLgel 5 um MIXED-C(Agilent Technologies Co.)E 25 °C
oA ARE-SFAAL, K7HEul= HPLCE THFE AH-3H3ith.
A BFEEE GdEAge] EeAERlo] ARE T
AEU ZHES TGA Q50(TA Instruments)S ©]&-3}1.0H,
220 °CollA ] AT RS S48t AlH ALEARe] S
2 YAt 5~10mge] AlEE 30 °C/min 5 &%
30~600 °C7HA] Aa 29171 sl 743§ 220 °Collx] &
TTHS MEER Slel] AYe] RS At Al
2 9] H X+ Brookfield DV2TL HEAS o] &3t =A 3}
Atk AlHel F4 3 /%S DSC Q2000 with Omnicure
S2000(TA Instruments)S ©]-§3te] A £9]7] 3ol 210
Z B 70 mW/em™] UV 35 Aol whggs)gls &
gkt

HEH SHEM. 27] A2 542 TAXTPlus Texture
analyzer(Texture Technology Co.)E ©]-&3}] 7]R 3} probe
£S5 0.5mm/ming £EZ 100g8] = 502 1 2 F
QF HFA L HE F AASIHES W dag A A& 27
Ao Holsto] STt BH) = (peel strength) =
A& g W] PET &3] HEAIE AlHE vk e
1&gl 25 mm UM 2 F28E & 2kg sk IFEHE
FE 23] wHEste] BRI ZTE FA & g A7 sk &
TA XTPlus Texture analyzer(Texture Technology Co.)& ©|
8310] A20llA 300 mm/min®] IFEEZ 180° B =4
< 3tk HEZ =72 Phoenix-300 Tensiometer(Surface
Electro Optics Co.)5 ©|-8-3l] 43It M2 A2 434
542 323sl7] $lsl Lambda-350 UV/Vis spectrometer
(Perkin Elmer Co.)& ©|-&3te FH=E 545135, NDH
5000(Nippon Denshoku Co.)2 ©]&3}o] H2HA|9] hazeE
Al om FRA S AMAASA S SA 4000(Nippon
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(functional monomer)2} 7o) Al 7K & vdo}. F8k Tk
Ae A2 35748 &2 3ol 93 7, FH &
2= 2] -3 (cohesion strengthyS Z7FA|7IT), &2
Ao M= 732 e daAel IBOASH THFAS] 24l whe
2A o] E4S Yotn7] 913l 2-EHAS} 2-HEAS] Z/3H]
£ JAA7]AL IBOAST THFFAS] ZAJHE FAMIZ et
0:1 ng_o_i /\]E-l KN ;(1]26]- 1——4 .,A;(“I.E]: Zgﬂz =i
Z=235}o] Table 29 YERN AT

Table 20114 Hi= wke} 7ro] THFAS] §Hafo] S7ighel u}
2} Al o] Eapko] adhs Al S 4 Qi Uk
OF 25°CollA IBOAS] A} Wi 22} 208.30 g/mol,
0.986 g/mLe]™ THFA®] B}k 2= 717} 156.18 g/mol,
1.064 g/mLo|Th, EAlefal AEghs o] f-dle] BExieg At
5 IBOAE 4.73 mol/L, THFAE 6.81 mol/Lo] =™, 314
P’l ¢ A 0] Esol Hlg gt kA Y

Sk B3] oA THFAS] E-5=7} IBOART} 222 THFA
o] FHEET} IBOAY] &R =] ok 3k St
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= A ZEGA(CTA)R! n-dodecyl mercaptan©] IBOAS:

THFA®] M7 fele] HJrE} FAES] dols A4 o
ol CTAS} HWFgAlo] =& THFAS] gtefo] =71aho) whe}
Eajgko] 7hadt o= ,4.1:}511;]_1718 AEe] HArEAe A
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27 o] B4 & IS FA= A, ek e Ag
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Table 2. Characteristics of Polymerized PSA Syrups
Entry no. (g]/\ﬁ‘;ol) PDI citgg:(ljlt Vi(sccf(’)ss)ity coft?z:ers(i)(fn

(%) (%o/sec)

THFAO 450000 198 17.41 700 6.6362
THFA4 440000 1.92  16.60 600 7.0009
THFA8 410000 2.03  18.48 600 7.6654
THFA12 390000 227  20.77 900 7.6675
THFA16 360000 2.09  22.97 1300 8.0596
THFA20 360000 2.16  28.66 3100 8.2240
THFA24 350000 2.48 3225 4900 8.7165
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Figure 1= Aol tha+ TGA =4 A3 olt}. Figure 1914
B upe} 7bo] 150~250 °C FE-2ollA] FAlEH] AL gle
A3k 7ko] vERdTE Aol A FH oF 150 °C F-27HA]
AlEE 5L e HEAIEC] dEs ddoln
Ol*bl LEoAE Rk AR AE T Ak KE
TF" Figure 19] Aol w2} 220 °coﬂA1 HEZHS WEe
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Figure 1. TGA thermograms of PSA syrups.
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Figure 2. Photo-DSC thermograms of PSA syrups (a); their reaction conversion curves (b).

= A 2 Azt THFAS] gHaPsloll me H2kAe) v
YA =S FA3IILAF 180° peel testS Y ste] 2 A=
as] Figure 30 YERA I Th Tl o] S 2k ol A THFAZ}
IBOA Kt} 0122 THFAS] o] S7Har5 2|
{ W=7 S7HE Zlolghal ol dstiAIN, wedE S84
| : }, THFA9] 9Ho] 715wyt dashe A%
3 gRlsksdtt. olgfet @2 IBOARTE E5 =7t &2 THFA
- | ¢ 7} 271l wel ©e1Rold 2-HEA Hlgo] 745k, THFA
LI o] ether #5717} 2-HEA®] hydroxy #5719} B2)4 A%
o= 3t FARF S AE 0 Z A Wi hydroxy ¥57]
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Figure 3. Peel strengths of PSAs with THFA content. HEZ A4S Figure 49 =A13FA T Figure 40014 B
vle} 7ro] THFAS] EHefo] F71aE JF2o| S71st
AL I olH gk A¥b= A2A| 9] hydroxy
5719] =Fo] THFA o] S71ers sk 28 7
Ho= RIs| FaL Urt”
E ? Figure 5% THFAS] $Hgol whe dXA|e] 27] H&eEe
s : UERHSITE. THFAS] ghge] S71ars 271 Jeo] a4
¢ s STl 72719 Bl o) THEA S5o] 0.5 ol ARLEE o)
85| S7Fhe Ag Rl ot WO E tack 54 H3}
1 { Ao} | 2HA Atele] &7 2R SN F e T
st A S AL Atk &, 7] F3EE Hed
54 & low frequency Z7181ollA A& & A= AGHIE
75 : . : . : . (Gl I3l A =]7] wel A}t FARES] 74wt v
0 017 033 05 067 083 1 S 2021 =13 . Sl =
‘ ., 3 BAE 740 22 78] ] THFAS IBOAS) ) 41
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Figure 4. Contact angles of the PSAs with THFA content. ; ARG 7N A 27) Az EHS AHE Ao
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GFA S AREEITE 2 AellMe A HHE fAE FeH 545 aEsopdt itk 53], HaZd o] 717ld=

Slele] hydroy #5718 711 2HEAS wigslol WaIE S5 Fas AF40) uEl ofe] SO olfolxl ¥

Zan, #1384 A23, 20143



[}

0.5

0.4

T

Probe tack (kg)

Yo4g o= FAA Az 2L FHEH

et AT 203

Table 3. Color-differences and Haze of PSAs, Reference PSA
and Glass

Entry no. L* a* b* AE*  Haze (%)
THFAO 95.93 -0.27 0.14 95.93 0.80
THFA4 96.42 -0.34 0.18 96.42 0.46
THFAS 96.26 -0.32 0.18 96.26 0.78

THFA12 96.57 -0.33 0.15 96.57 0.43

THFA16 96.56 -0.35 0.23 96.56 0.43

THFA20 96.52 -0.33 0.10 96.52 0.60

THFA24 96.48 -0.35 0.23 96.48 0.80

0.2 L L " L L L
0 0.17 0.33 0.5 0.67 0.83 1

THFA Content in (THFA+IBOA) (wt%)
Figure 5. Probe tacks of the PSAs with THFA content.
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Figure 6. Transmittances of the PSAs with THFA content.
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EoER T7H0] Sirk wiebs oY IEF Aololl A8
= AR old 55 FLI 5SS AUk dnt
Aol Al H&AA ] BFH =) haze, ARHAIHE
Aste] 2 AFE Figure 63} Table 3o YERAUTE BE
A WESS FhEs} oF 92% ol de] ghe viehh
3L, THFA Sristel we} Hsleh] 9l a2 Sld
01\:]— o]7].o] }\]7Loﬂ 7].;]— 1::]71—{5]. 550 nm J_].Z}oﬂ/ql,:‘ nE
HEA Aol A L3 FFI 54 7L deS
slsisic. WA haze ghe RE AFAN 10% I35
ovf, g3 g AR M5t o s TS 24
A= FAHE9} haze Fhol - Ao E SHHo F
éoﬂl—‘: “"‘Zﬂ7} = —.?_]O]' E}‘

F7HA l 2 2 FoEo] Holle A AFAIE 2%
1S ) o] dojd 4 Itk Table 3 4
AAE %aoq AEe) A WSS LRl AR S
AASHE AR Alzto] Faalo)] Wi tie v AL

fl

.

-W 32 o r}m

|

Reference 96.73 -0.31 0.13 96.73
Glass 96.5 -0.32 0.18 96.50

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

339 NN ARl vashe RO LY, o, b GO
2 4 ()=HE 78 F U

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

71, L%, a%, beE 33 B7k] RES SfulsiH, A
o]} 3-4 ool Az oz Fio] shsshtka nas)
of gtk GRS BE AFN AB* S frelsh vla
S W 72 Ahol7k 10 ofsfe]/] mhize] foto 7ol
ol AAE BT, FHB o] Dol ke 3
35tk o= AxE G2 H2Edo] 717] el Ak

& e BIEEE AV S-S U 3l

a =

B Ao ME 2-EHAS 2-HEA 7] ¥ %0 IBOASH
THFAS] ZAJH)S H3A)7|HA] 3=te 49 F53AS o
AJ3) & 7}A| 2 HDDAY} E3H8 AJ8S A%313th. THFA
o] Slefo] Z7 e A|H e BEajEre Aot TR
o w2 F7teig. WeEHe oz Ay U THFAS)

el LS WA S TG, DA o
2]7%== THFAS] ool whe whje] #A1S FA8kL 3
AAle] FHALAE Hlal BAE 717 9lsieh, T wE
AR 92% oo FETES} 1.0% ol5te] haze 7k

215 10 olefel A il olefd st ;@
1 O AES T AR TaEol o] e 4
& oz A

2%

¢

HALS 2: B dA+e 439 AEAY R&D AHY
(R0001590), 771 A9 FH ATFAFA(GRRC T 2011-

BO1)ol| 9]t A=l o ofof ZAL=gHYTE
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