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Abstract: New pressure sensitive adhesives (PSAs) for polarizer film were prepared by electron beam (e-beam)
radiation to acrylic copolymers, and their adhesive properties were investigated. The acrylic copolymers were
synthesized by free radical polymerization of n-butylacrylate (BA), 2-hydroxyethyl methacrylate (HEMA), and acrylic
acid (AA). The acrylic copolymers were coated on PET release films to a thickness of 25 pum, laminated to polarizer
films, and then radiated with e-beam at room temperature. Gel fractions of all the acrylic copolymers after e-beam
radiation at 50 kGy were higher than 93%, and their crosslinking densities were increased with increasing the content
of HEMA units. PSA prepared by e-beam radiation of acrylic copolymer synthesized with a feed ratio of BA/
HEMA/AA = 89.5/10/0.5 (w/w/w) at a dose of 50 kGy exhibited the best adhesion performances in terms of peel
strength, creep resistance, durability and reliability, and light leakage. It is expected that the preparation method of PSAs
via e-beam irradiation will improve the producibility and workability of polarizer film for liquid crystal display.
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Figure 1. Changes in transmittance and polarizing efficiency of polarizer
film as a function of electron beam radiation dose.
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Figure 2. Changes in tensile strength of polarizer film as a function of
electron beam radiation dose.
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Table 1. Polymerization Results of Various Acrylic Copolymers

Sample BAHXRMA/ (% Al%‘“‘) ( A/I[) ]/)AI/[ ) cgglle(rilt Vi?ggiity
(w/w/w)  (g/mol) W (Wt%)
P-1 100/0/0 140 1.62 17 1520
P-2 95/5/0 105 2.10 20 1370
P-3 90/10/0 132 1.85 23 2010
P-4 85/15/0 121 1.67 20 1870
PA-1  99.5/0/0.5 115 1.57 20 2180
PA-2  94.5/5/0.5 140 2.45 18 2170
PA-3  89.5/10/0.5 135 2.63 23 2130
PA-4  84.5/15/0.5 125 2.14 18 1250
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Figure 3. Changes in (a) gel fraction; (b) swelling ratio of acrylic
copolymers as a function of electron beam radiation dose.
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Figure 4. Changes in (a) gel fraction; (b) swelling ratio of acrylic
copolymers as a function of electron beam radiation dose.
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Table 2. Durability and Reliability of Polarizer Films with
Pressure Sensitive Adhesives Prepared by Electron Beam
Radiation

Test Sample

condition Pl P2 P3

P-4 PA-1 PA-2 PA-3 PA-4

60°C, 95% X X A A X X o O
85°C X A O O X A O O
105 °C X A A A X A O O

O: No bubbles and edge lifting.
A A few bubbles and a little edge lifting.
X: A large number of bubbles and edge lifting.

Table 3. Light Transmission Uniformity of Polarizer Films
with Pressure Sensitive Adhesives Prepared by Electron Beam
Radiation

P-1 P-2 P-3 P-4 PA-1 PA-2 PA-3 PA4
X X X A X A O O

O: No light leaking was observed by the naked eye.
A A little non-uniform light transmission was observed by the naked eye.
X: A severe light leaking was observed by the naked eye.
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