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Abstract: Solution type pressure sensitive acrylic adhesives were synthesized from 2-ethylhexyl acrylate (2-EHA) as
a base monomer and acrylic acid as a functional monomer. The surface energy and basic physical properties of
synthesized PSA (pressure sensitive adhesives) were investigated as a function of contents of acrylic acid and
crosslinking agent. The structures of adhesive were identified by FTIR. Viscosities and molecular weights of PSA
were measured by a Brookfield viscometer and GPC, respectively. Consequently, molecular weight and viscosity
increased as the contents of acrylic acid increased up to 6 wt% and then decreased at higher contents. Surface energy
increased as the contents of acrylic acid increased owing to the increase of COOH groups, which yielded the
enhancement of polarity of PSA. On the other hands, their peel strengths were inversely proportional to molecular
weight and showed tendencies of decreasing as the contents of acrylic acid and crosslinking agent increased.
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Figure 1. Schematic diagram of polymerization apparatus.

Table 1. Contents of AA and 2-EHA and Conditions to
Synthesize PSA

Reaction materials(wt%) Reaction conditions

Polymers
EAc 2-EHA AA BPO Temp.(°C) Time(h)
E98A2 100 98 2 0.3 60 11
E96A4 100 96 4 0.3 60 11
E94A6 100 94 6 0.3 60 11
E92A8 100 92 8 0.3 60 11
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Figure 2. Behaviour of 7, of the case having acrylic acid of 2% mea-
sured by DSC.

Table 2. Predicted Measured 7, of Synthesized PSA

Polymers Predicted T7,(°C) Experimented 7,(°C)
E98A2 —66.5 —64
E96A4 —63.0 —61
E94A6 -59.4 —58
E92A8 -55.9 =55
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Figure 3. Predicted and measured 7, with varied contents of AA.

o EXE £, 230 T AA g HF}
Aol 1PEI A, EAHFS ZHz} Table 30 YER
1= stk wel Exge 71t thA
sk 6 wt%2] 7%l S35

Polymer(Korea), Vol. 36, No. 1, 2012



32 S|

gl

N
2
o

= -gad

Table 3. Molecular Weights, Solid Contents and Conversions
of Synthesized PSA with Varied Contents of AA

E98A2 E96A4 E94A6 E92A8
Solid content(%) 23.65 24 24.5 24.02
Conversion(%) 80.7 82.8 85.3 81.2
MW (g/mol) 1230000 1280000 1760000 1500000
Viscosity(cps) 2200 4000 11400 5000
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Figure 4. Behaviour of viscosity of synthesized PSA with varied con-
tents of acrylic acid.
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Figure 5. Behaviour of viscosity as a function of molecular weight for
adhesives.
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Figure 6. FTIR spectra of synthesized samples of acrylic PS with var-
ied contents of AA.
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Figure 7. Surface energy of two cases of crosslinking agent content
(C.A. 0 and 0.003 wt%) as a function of the content of acrylic acid.
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Figure 8. Peel strength of two cases of crosslinking agent content (C.A.
0 and 0.003 wt%) as a function of the content of acrylic acid.
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