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A Study on the Synthesis and Properties of Environmental Friendly Pressure
Sensitive Adhesive for Manufacturing Electronic Products
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School of Energy, Materials, Chemical Engineering, Korea University of Technology and Education

ABSTRACT

Toluene-free pressure sensitive adhesives were synthesized by using butyl acrylate (BA), 2-hydroxy ethyl acrylate,
methyl methacrylate, acrylic acid (AA) as monomers and ethyl acetate as a solvent. The polymerization recipes were
designed by changing 1, 3, 5 part per hundreds monomer (phm) of AA content on the basis of 100 BA parts. Two
crosslinking agents, ethyl glycol diglycidyl ether (EDGE) and isophorone diisocyanate (IPDI) were added to the
synthesized polymers to increase adhesion due to crosslinking. In the measurement of properties, holding power, peel
strength, and initial tackiness increased with AA content due to crosslinking between carboxyl group in AA and epoxy
group in EDGE and isocyanate group in IPDI. In the comparison of two crosslinking agents, EDGE showed better in
the three properties than IPDI by better reaction of epoxy group of EDGE to carboxyl group of AA.
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A1 ethylene glycol diglycidyl ether$} isophorone
diisocyanateZ AFE-31 T} A E A3AE Hrke
9 BAo ¥AYy uad exEoly Ao =

)
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NARAE B Ao 404 FAAL Fol
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& 713, el S A ey
2 Wgolue] 2719} BAE L, Holxe] Fo] W
= x1 Fejo] 7w 840 mE AHEo|Ls @
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A 5ol dEFE et o5 3 =43 AMEE
A 9] #57] 2 7taAle] #5719 a3E AN
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2.4 #

21 A R M=

£ Ao X = butyl acrylate (BA, Aldrich), acrylic
acid (AA, Aldrich), 2-hydroxyethyl methacrylate (HEMA,
Aldrich), methyl methacrylate (MMA, Aldrich)S 3
A= AREskaiTt.

WA A = 2,2’-azobis (isobutyronitrile)(AIBN), 8-l
= ethyl acetate(EAc)E AH&-3IA T} 7F A 2= o &
Al Al ethylene glycol diglycidyl ether (EGDE), ©|
AAJold|o] E AYQ] isophorone diisocyanate (IPDI)E

=
Ahgstslc,

= %A, W21, dropping
funnelo] 2HE 500 ml 47+ Fet2=3 5 AMESEI T

Table 1. Recipe of Polymerization Used in the Study
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B A8 AQHAS 9130 Table 13} 70| Initial charge,
Feed 1 Feed 2, Feed 32 W7o %13 3} T}, Initial
charge®] 73-%- AFES oA JHA] @70l == Wt
3710l ot=d WA, FHAA, Bl E Yo, REE
80°C= B 225 ARSIl 302 - Feed 1
MM e DA RA HAA TFES 58T 3 AE
QF 3R Feed 2, Feed 3 SHATAIZA] 7HAIA|
9] Fe =T AEE s AASAY e &

_ﬁ )z Ato] 9] 7HAS HojA|A st 4wk
S ‘IT—J—O]'OjE]'

Table 19 4] F=FAIQ1 BA 100 phm (part per hund-
red monomer)©]| —3— ,3,5 phm &2 WHEsle] 3
24| & dstTh 58 42 Initial Chargeoll A &
g gufl, EAL JIAAIE FY F 30 | S,
Feed 1914 2 A|7HE3t &3¢ &0, ‘Er‘%kxﬂ, AR
£A-S dropping ¥ 1 A% Feed 201]/\17‘:—
Sl ek ZHAIARE 1 A7 /‘]{ g F&skd
t}. Feed 30X &mj7t 71
st 2R SEAE 8] skt 5k

2.4. 7tmAe| =2

S A §AE (5022 W F vk
A1 EGDES} IPDIE F3Hth 7taA| o] £ 2
Table 19] A WojlA 712EA7]E 712 AAY] & 9}

Initial Charge Feed 1 Feed 2 Feed 3 AA-1 AA-2 AA-3
EAc 65 30 30 35 160 160 160
BA 40 60 100 100 100
HEMA 1 2 3 3 3
MMA 1.5 3.5 5 5 5
AIBN 0.04 0.02 0.06 0.12 0.12 0.12
Total 269.12 273.12 273.12
Drop(hr) 2 1
PZN Time (hr) 0.5 3 2 0.5
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Table 2. Mole Numbers of Monomeric Functional Groups

AA-1 AA-3 AA-5
HEMA 231 %102 | 231 %102 | 2.31 x 107
(g-mole)
AA 139x 102 | 4.16x 102 | 6.94 x 107
(g-mole)
Total 370 x 102 | 6.47x 102 | 9.25 x 102
(g-mole)
EGDE (g) 3.23 5.65 8.05
IPDI (g) 4.11 7.19 10.28

slo]|=%A1715 71 HEMAS] & 45 AXlste] o
Aol As71ek 7haAle] 5717k 11 & H7F HE
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2.5. Xixl- IE xﬂxr

MEYER-BAR COATING DEVICE(7]¥} <] i E],

KP-300VE AH8-3}o] PET %J%% 7taE AREAZRZ

AZ F FA 25 um) F 120°CollA] 55 AZFA]

7 2, PVC ZE2 rollerZ F2HA)71 F, 60°CollA

24 X 7F <2X X171tk MEYER-BARE o)A =23 &
22 A3}

2.6. FT-IR &8

IEA] F57] BAS $151 FTIR(PerkinElmer,
Spectrum100) 2.2 4000~600cm™ 2] 3 $] oA =7 3}
Ak
AR .

2960em+
Aliphatic C-H
NG XS

2.7. 5+X13 (Holding power) &8

HAAE =X A H(25 mm x 25 mm)< Holding
Power Tester(7]l ©] SHE], KP-M2606)= 70°CellA] 1 kg
o] FAE ol 2 AIZF WA Ete] v LA = 4ol

(mm)g S735k3Th

2.8. Peel Strength £

FHE ZEL 200 mm x20 mm A7 E UHE
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3.1. FT-IR

Fig. 1-= Table 1] 1ol oJa) & H2A AA-1
9] FT-R specturm®] T}, 0}3131 EA =21 2960 cm™!

F-29] aliphatic C-H 1% %%, 1735 em™ C=0
31448 em™ F-22] CH,, W 152 UeRAL 3l
o].ﬂal 7(47‘(1—;(1]7]. tsL}\-lggi_%% g]—o]sl— 1041;} w3k
DA BA, AA, MMA, HEMA7} 7HA 2L Q)& B4
gk o] ZATHC = C0)2] T A= 1640 ~ 1680 cm™'ol|A]

1735cms  1448em-!
C=0 CH, !

M

Fig. 1. FT-IR spectrum of polymerized pressure sensitive adhesive (AA-1).
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3.2. 7%/ (Holding Power)
Table 3914 = ZAH AA o] S5l wet

Al o] F kol Aobx FAHo] TS B F
I 9t} o]i= HEMA @] 3 o= SA)7]9}
AAY| E3F 72 E A7} EGDES] ©]ZA]17] 2 IPDI
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3.3. 4}2|Z = (Peel Strength)
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o mE HHe| 435 R 3 ok fAEH =4
Mgt FTIA 2 AAL] F7RE TIERA 79 S

Table 3. The Holding Power with AA Content and

Crosslinking Agent (Unit: mm)
EGDE IPDI
AA-1 25 25
AA-3 5.2 8.8
AA-5 0.05 3.5
mEGDE
a0 1 1PDI
£ 50 +
% 40 ‘
é’so | ‘
ol |
o |
AA-1 AA-3 AA-5
AA Content
Fig. 2. The Peel Strength with AA content and crosslinkg

agent.
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Table 4. The result of ball tack test with AA ccontent and
crosslinking agent.

Ball Number
EGDE IPDI
AA-1 10 8
AA-3 7 6
AA-5 5 4
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i EDGE®] ©f|5A]7]7} IPDI9] o] &AJopd|o] E7]H} vt
R—OH + R—NCO —» RNHC—O—R Aol ¥ & F o= AL

R—COOH + R—NCO —* RNHCR + CO:

Isocyanate crosslinking

0
ZR

R-OH + R—CH—CH, ——+ R—CH—CH,—O0—R

I

R—COOH + R—CH—CH, ——* R—CH—CH,—OC—R

Epoxy crosslinking

Fig. 3. Reaction of functional groups in polymer units
and crosslinking agent.
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