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2-Ethylhexyl acrylate(2-EHA)®} n-butyl acrylate(n-BA)E 3 THAZ sz UV 43}y ofad JHAE Az
0}1 o] wj F wrEkAo] kot AstAle] sl Fx 9 wEUF HE FEREAC rAe S ARSI A
SH| =71 0.1 wi%d W E& Z71FHE S AR E 2 AR IRIEGeH o] & Frrt IS JE
%"éol A5k Th TS diethylene glycol dimethacrylate(DEGDMA)S} poly(ethylene glycol)dimethacrylate
(PEGDMA)9} 7Fo] &2 f F3j7F & wd7]¢} %W@QE 2l 01]%]"%1]%"}0]5 AES 7 ASHAIZE 7S
u A3} Sollw= HFA|] AlE Aol FRIEY B2 A FolA 71¥9] 1,6-hexanediol diacrylate(HDDA)S
A7rek Al vlEl tha =2 HAEAAS 2= 74& LERSTH “Eﬂ FrARE B2 F2E 7oy B2 W RkEd
919] Zo)7} th2 DEGDMAS} PEGDMAZF] HZHEAJ 9] Ajol= mlw]dl o2 Flw ).

Abstract: Pressure sensitive adhesives (PSAs) based with 2-ethylhexyl acrylate (2-EHA), n-butyl acrylate (»-BA) and
different crosslinking agents were prepared by UV radiation curing. The effect of chemical structure and amounts of
crosslinking agent, and also mixing ratio of co-monomer on adhesion properties of PSAs were presented. The results
showed that the improvement of tack and peel strength of PSAs with 0.1 wt% of crosslinking agent was observed without
cohesive failure and decreased with a higher concentration of crosslinking agent. A more increase in adhesion properties
for PSAs with poly(ethylene glycol)dimethacrylate (PEGDMA) and diethylene glycol dimethacrylate (DEGDMA) was
also investigated, which may be due to sustaining the chain flexibility by longer ethylene oxide chain and bulky methyl
group in molecular backbone of crosslinking agent during the crosslinking process. It can be also found that the effect
of repeating unit chain length on the adhesion properties between DEGDMA and PEGDMA system was insignificant in
spite of their similar chemical structure.
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Scheme 1. Chemical structure of crosslinking agent (a) HDDA; (b)
DEGDMA; (c) PEGDMA.
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Figure 1. Transmittance of 2-EHA/n-BA PSAs as a function of UV
irradiation time.

Table 1. Conversion(%) of 2-EHA/n-BA PSAs according to
UV Irradiation Time
(a) 2-EHA/n-BA=90/10

Conversion (%)

Crosslinking

agent 0 min 1 min 3 min 5min 10 min
HDDA 0 46 61 77 90
DEGDMA 0 54 66 79 88
PEGDMA 0 56 70 80 90
(b) 2-EHA/n-BA=80/20
Crosslinking Conversion (%)
agent 0 min 1 min 3 min 5min 10 min
HDDA 0 51 64 78 93
DEGDMA 0 59 69 80 89
PEGDMA 0 61 70 81 90
(¢) 2-EHA/n-BA=70/30
Crosslinking Conversion (%)
agent Omin  Imin  3min  5min 10 min
HDDA 0 45 60 71 88
DEGDMA 0 60 73 81 93
PEGDMA 0 63 78 82 92
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Figure 2. Gel content of 2-EHA/n-BA PSAs as function of
crosslinking agent concentration (2-EHA/n-BA=80/20).

Table 2. Gel Contents of 2-EHA/n-BA PSAs according to UV
Irradiation Time

2-EHA/n-BA=90/10

Crosslinking Gel content (wt%)
agent Omin  1min  3min  Smin 10 min
HDDA 0 31 56 77 86
DEGDMA 0 50 67 71 85
PEGDMA 0 55 69 70 84
2-EHA/n-BA=80/20
Crosslinking Gel content (wt%)
agent Omin 1min 3min  Smin 10 min
HDDA 0 41 60 89 91
DEGDMA 0 54 69 83 92
PEGDMA 0 56 70 80 92
2-EHA/n-BA=70/30
Crosslinking Gel content (wt%)
agent Omin 1min 3min  Smin 10 min
HDDA 0 21 50 61 80
DEGDMA 0 36 47 56 79
PEGDMA 0 40 49 51 82
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Figure 3. Tack of 2-EHA/n-BA PSAs as a function of crosslinking
agent concentration: (a) 2-EHA/n-BA=90/10; (b) 2-EHA/n-BA=80/
20; (c) 2-EHA/n-BA=70/30.
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Figure 4. Peel strength of 2-EHA/n-BA PSAs as a function of
crosslinking agent concentration: (a) 2-EHA/n-BA=90/10; (b) 2-
EHA/n-BA=80/20; (c¢) 2-EHA/n-BA=70/30 (*means cohesive
failure).
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Figure 5. Dynamic shear strength of 2-EHA/n-BA PSAs as a func-
tion of crosslinking agent concentration: (a) 2-EHA/n-BA=90/10;
(b) 2-EHA/n-BA=80/20; (c) 2-EHA/n-BA=70/30 (*means cohesive
failure).
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Figure 6. DSC thermograms for 2-EHA/n-BA PSAs with various
crosslinking agent (0.1 wt%).
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