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2 of: £ A7+ 2-EHA (2-ethyl hexyl acrylate), 2-EHMA (2-ethyl hexyl methacrylate), 2-HEA (2-Hydroxy
ethyl acrylate), acrylic acid E=™E ©]-&3}] hydroxy7]E 717 ol=d X HAzAE A3 F

MOI (Methacryloyloxyethyl isocyanate) T+ 2-isocyanatoethyl methacrylate®] F& 248 T3t 43}

E4E& AN Z F Ae adduct §HEE AlZ] o] &Aool E WA ofaE A HAAE A XA
o AE 23 7] F&EE3 v9ke] JAAGEE MOI9F Z7FRAQ] isocyanated] o] F7FEFE A
SHATE UV ZARSE, MOI®F 7Fal ARl isocyanate®] Fo] Z71E4E & 2354 wiol =Fej2t
dee & O Yol AHE JHA gt

Abstract: In this study, acryl resin PSA containing hydroxyl group based on 2-EHA (2-ethyl hexyl acrylate),
2-EHMA (2-ethyl hexyl methacrylate), 2-HEA (2-Hydroxy ethyl acrylate), acrylic acid was synthesized and
then, isocyanate modified acryl resin PSA prepared with adduct reaction according to the amount of MOI
(Methacryloyloxyethyl isocyanate) or 2-isocyanatoethyl methacrylate that can improve the curing property. This
research shows that the initial PSA and peel adhesion are decreased according to the increase of the amount
of the MOI and isocyanate curing agent. After UV irradiating, the peel adhesion is decreased with increasing
the amount of the MOI (Methacryloyloxyethyl isocyanate) and isocyanate curing agent, because of the high
curing property.

Keywords: Acryl resin PSA, Synthesis, UV irradiation, peel adhesion
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Polyolefin & o whald H2A3,4] 2 AZA[5]
T olad HEAAE AHESt HF &AlE ATetkd
shot.

ey A WA glolH o thol
FGA AolHE LAZANA dAHT =Y
Attt B4 AY ¥ ve HHPOE gol
AN g e FRAEA HHEe A7)
2= Z]’ﬂ’l‘j(UV) 7§§:]' Hol'txg %o] A]"Q‘HJ— ME]'

LAl Aol 7§§}[6-11] ey F2AE ol2d
FA HZA 2 Y, HgREv[12], BIRAIA,
A7 55 AHE3Ea, A3HA[13-15]2 o] &Aoo E
A8, otmlx AskAl B A olE[le] ¥ E T
ARgste] A zshe WHol dEA o

2 dAFE= 2-EHA (2-ethyl hexyl acrylate), 2-EHMA
(2-ethyl hexyl methacrylate), 2-HEA (2-Hydroxy ethyl
acrylate) 2 o3 €4 T E o] 83} hydroxy’|E
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294 A3t w-gE okad FAE sk flElA
A8 ol d ®xw= 2-ethyl hexyl acrylate (2-EHA,
LG3}38}), 2-ethyl hexyl methacrylate (2-EHMA, Mitsubishi
rayon), 2-hydroxy ethyl acrylate (2-HEA, Japan), acrylic
acid (AA, LG chemical)E AA|SHA] %3l ARSI S
H, 7NAIAZ 2,2-azobisisobutyroni-trile (AIBN, Japan)3}
|1 = toluene (SK energy), ethyl acetate (EAc Korea
Alcohol Industrial) S A&l -2 g 1 2] 3l
methacycloyloxyethyl isocyanate (MOI, Japan)e A]’%O}
Aot 12]ar ZdSHAI= isocyanate 74 SHA(AK-75, Aekyung
Chenical)E& AH&-3F T H2HAl 4 H7F A2 poly-
ethyleneterephthalate (PET, SKC, 7| 30 um) film, poly-
olefin film 3! SUS304 A& A8} Th.
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Figure 1. The synthesis apparatus for isocyanate modified
acryl resin adhesives.
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Table 1. Synthesis condition of acryl resin containing hydroxy group and isocyanate modified acryl resin for adduct reaction

Ist reaction

2nd reaction

Resin Monomer (g) Temp. Solvent MOI Temp. Solvent

2EHA  2-EHMA  2-HEA AA AIBN 0) Wt%)' (Wi%)® (°C) (Wt%)’
JB-1 340 549.2 109.8 1.0 2 80 100 10 80 65/35
JB-2 340 509.8 149.2 1.0 2 80 100 15 80 65/35
JB-3 340 471.5 187.5 1.0 2 80 100 20 80 65/35
JB-4 340 432.1 226.9 1.0 2 80 100 25 80 65/35
JB-5 340 393.7 265.3 1.0 2 80 100 30 80 65/35
JB-6 340 3543 304.7 1.0 2 80 100 35 80 65/35

Solvent (wt%)I : Toluene MOI (%)2 : acryl resin base Solvent (Wt%)3 : Toluene / Ethyl Acetate

o't o O

=0

OH

MOl
(methacycloyloxyethyl isocyanate)

Figure 2. Synthesis scheme of urethane modified acryl resin.

AASAA WEE NCO7I o) Mg D 41 S5
HA NCOZI7F 0.1% olsh7h S W RSP &
UHE =Ne)] 3]_—; ?SI—/H 9}38]-931:}.
32. FEHS 2E R ZE M- 2 R £Y

B A3 A 443 isocyanate modified acryl resin %
Ao 7tuA R FAAAAL H7F= Table 29} peel
adhesion S-S 913 Al A2 W2 Figure 39 Y
EPiclth. A3k Ao =" AFS 98l polyolefin
filmoll o]A17]17] 918} 2 kg roller 53] ¥E-3}31, 60°C
oM 1 h & A3t AHew, A F3E AT
2k ZAF AR= 100 W 18F 252 ARSShaL, S
3] oJGAIRl Fol 20 em A, ZAMAZ1E 300 ml/em’
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Table 2. Composition of urethane curing adhesive contain-
ing various amount of curing agent and photo initiator

No. Curing agent Photo initiator Solvenlt
AK-75 (g) Irgacure-184 (g) (Wt%)

0.5 0.45

JB-1 1.5 0.75 25
2.5 1.05
0.5 0.45

JB-2 1.5 0.75 25
2.5 1.05
0.5 0.45

JB-3 1.5 0.75 25
2.5 1.05
0.5 0.45

JB-4 1.5 0.75 25
2.5 1.05
0.5 0.45

JB-5 1.5 0.75 25
2.5 1.05
0.5 0.45

JB-6 1.5 0.75 25
2.5 1.05

Solvent (w‘c%)I

2 zAbete] ZskAH
Z7AL 300 mm/ming] £%=

: Ethyl Acetate

t}. 743} <] peel adhesion Al

2 180° vig] 43l Hor,

Aol 743t o] vyl Alge A A 3 1 h, 72
h, 168 h & =4 AAJ3 T

33. X1 Y EX1 2E 24

A3 A=A 9

nye Rys =z

o TL—=—= T

M(GPO)
T v‘i‘x} =,

43171 $13lA1 columno] %

AR

A,

2kEl GPC2
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Coating on release film

L 107°C 3 min

Transcription on PO film

L 60°C 2 hrs

Epoxy film laminating

l UV curing

Peel strength measurement

Figure 3. The flow chart for coating and curing methods of
urethane modified acryl resin.
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3.5. NMR Spectrum 241
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o FSEA 10.0 mgE &v] CDCLOl o AEE Al
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Figure 4. FT-IR spectra of urethane modified acryl resin at
various MOI content : (a) 10 wt%, (b) 15%, (c) 20%, (d)
25%, (e) 30%, and (f) 35%.
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Figure 5. "C-NMR spectra of urethane modified acryl resin
at various MOI content : (a) 10 wt%, (b) 15%, (¢) 20%,
(d) 25%, (e) 30%, and (f) 35%.

4.2. NMR spectrum ("C-NMR) £

+4 3t urethane modified acryl resin®] % &2
93kl PC-NMR #2413 A7}7} Figure 591 UERY 9
o} Figure 5914 HE&= vle} o] 156.5 ppm< S-#H €
AFe] -HNCO-A ¢ ~HEfo], 1367 125 ppm
o MOIe] o] ZA% CH, = co] EATaE g &
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Table 3. GPC results of urethane modified acryl resin at
various MOI content

No. Mn Mw Mw/Mn
JB-1 75,460 461,770 6.119
JB-2 77,649 542,141 6.982
JB-3 80,867 671,906 8.309
JB-4 82,091 724,021 8.820
JB-5 88,666 781,452 8.813
IB-6 90,874 814,895 8.967

Table 4. DSC results of urethane modified acryl resin at
various MOI content

No. Theory copolymer (°C) DSC (°C)
JB-1 -28.1 -35.10
IB-2 -25.4 -31.98
JB-3 -22.8 -29.66
IB-4 -20.5 -28.10
IB-5 -18.2 -28.72
JB-6 -16.2 -26.09

AT} Figure 5914 BE uie} o] MOI &HFo] 10%
oA MOI 35%2 F7F &% o] 54 Ja7t 57}
g2 0 & 4 do] MOl BdFo] F7Hg uE
adduct ¥Hg-o] Z7}3+S 9l 3 4 Yk

43. EX1 ¥ 2R BEGPO) #4

31433} urethane modified acryl resin % &A| o] Ex}&F 2
TAF X5 S487] sl GPC SH A7} Table 3
o Yeht Atk Table 3014 Ri= bk} o] MOl #
7tgol E7F EE R AT 9 T B 4
ZFol AAE AS & F e, olAL o= Yz
g7 MOI adductih-&-ol 2-HEAZH MOI &3]
Z7F W] AR AEE & Utk olHE olf=
2-HEAS] F47F 571 Al hydroxy groupe] S7}el w2
FaAGe] FUtet] EAFC] FUkshe Zo®E A
U =3 MO Fd@e] 371 T35 Mw/Mne] &
A BEPE AAE AS ¢ F Aok

4.4. DSC (Tg) &AM

343+ urethane modified acryl resin & 2HA]2] MOI
FYFd e fE|dol2E(Tg) S4< 9l DSC 2
47237} Table 40 YERY AT} Table 4914 R
o Zo] MOl H7tgo] S7F &5 o|& fFgxo] &
=
7

R

o} DSC S & LA3HA vl A Tg7l oA =
AS Bl & S A

Journal of Adhesion and Interface Vol 11, No.2 2010

By A9 g4 U AR B4 67

T =
LS
s
00 -~
_ -
£ *
) s
5 S
= e,
5 400 - e
4 1--‘:;_
i .,
B 200 k- T,
) .
a__‘, B
00 b N\\l
100 1 1 5 1 1
5 10 15 ivl 25 a0 35 40
BCH {36

Figure 6. Effect of peel adhesion according to MOI and
time with containing 0.5 g of curing agent AK-75 : (a) after
1 h, (b) 72 h, and (c) 168 h.

Peel adhesion [(g25mm)
B 8 8 § &5 & & &

5 1o i 0 5 k) aa L
MOl (%)
Figure 7. Effect of peel strength according to MOI and
time with containing 1.5 g of curing agent AK-75 : (a) af-
ter 1 h, (b) 72 h, and (c) 168 h.
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Figure 8. Effect of peel strength according to MOI and

time with containing 2.5 g of curing agent AK-75 : (a) after

1 h, (b) 72 h, and (c) 168 h.
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Figure 9. Effect of peel adhesion curve according to photo-
initiator and MOI content after 1 h : (a) MOI 10%, (b)
15%, (c) 20%, (d) 25%, (e) 30%, and (f) 35%.
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Figure 10. Effect of peel adhesion curve according to pho-
toinitiator and MOI content after 72 h : (a) MOI 10%, (b)
15%, (c) 20%, (d) 25%, (e) 30%, and (f) 35%.
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Figure 11. Effect of peel adhesion curve according to pho-
toinitiator and MOI content after 168 hr: (a) MOI 10%, (b)
15%, (c) 20%, (d) 25%, (e) 30%, and (f) 35%.
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£ AT+ 2-EHA, 2-EHMA, 2-HEA, acrylic acid &
EHE FEH hydroxy’|E 7H oA E A HEAAE
F4T F sdE Wgo] 7Hed Mole FYE& $7
adduct HH-S °ﬂ -45H %3t urethane modified acryl resin
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1) FT-IR ¥ NMR #4 Z3} urethane modified acryl
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