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ABSTRACT : In order to improve the properties of the copolymer and the terpolymer that was used as
removal-type pressure sensitive adhesive(PSA), we synthesized quaterpolymer with the variation of the types
of monomer, initiator, and solvent, and concentration, the monomer/solvent ratio, reaction temperaturc and
time, and determined the properties of this adhesive: the viscosity, molecular weight, conversion, solid
content and structure of polymer. The prepared polymer was crosslinked by changing the type of crosslinking
agent and concentration, and then we investigated the characteristics of adhesive such as peel adhesion,
shear adhesion ,heat resistance, weathering resistance and pecel adhesion to aging. The optimum performance
of BA/2- EHA/MMA/2-HEMA as a PSA were oblained when benzoyl peroxide was used as an initiator
with the reactant mixture consisied of 80% BA and 2-EHA, 15% MMA, and 5% 2-HEMA.

The optimum reaction temperature and time were 80'Cand 8 hours, respectively. For BA/2-EHA/
MMA/AA, the optimum performance was obtained when the polymerization was performed at the monomer
composition of 80% BA/2-EHA, 13% MMA, and 5% AA. BPO was used as initiator and the optimum
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reaction temperature and time were identical to those of BA/2-EHA/MMA/ 2-HEMA. Isocyanate and
melamine were used to crosslink BA/2-EHA/MMA/2-HEMA and BA/2-EHA/MMA/AA, respectively. No
effect on the type of cross-linking agent on the peel adhesion was observed with aging. The quarterpolymers
crosslinked with melamine left residues on the counter surface after weathering resistance test, while the

polymers crosslinked with isocyanate did not.

Keywords : removal-type pressure sensitive adhesive, isocyanate, melamine, crosslinking agent.
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Figure 1. Schematic diagram of polymerization appa-
ratus.
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Table 1. Experimental Conditions in Quater-polymerization

Reactl((t);loxr: )aterlal Reaction condition T
r P Conversion | Viscosity Mn Mw
Product Temp | Time |Monomer/| (oot | %) | (eps < 10°) | (X 10%) | (< 10%)
BA | 2-EHA [MMA| 2-HEMA (frcn)p (‘}{r“)e S"(ﬁsﬁr (mmole) p
AIBN | BPO
BEMH 70 /1.3 80 1.80 - -
-1 75 1113 83 2.02 - -
BEMH |
1/0.6 94 - - -
_ 2 \__ 10
BE_];/[H 1/0.8 95 - - -
BE_ZAH 110 4 - - -
o] 0.4 0.4 0.4 0.04 80 10
BE};/IH 10 - 86 135 - -
1113
BE_Z[H 10 97 2.07 1.12 2.24
BEMH 1/1.5 95 - - -
7 .
BEMH 85 113 10 98 - . -
-8 B R
N 90 | 3 95 -
Reaction material Reaction condition
Product (mole) © Conversion Viscosit); Mn Mw5
i ; 0 s> 107) [ (X107 [ (X 10°
BA—} 2-EHA |MMA| MAA | AA Tfmp Time | Monomer/ BPO (%) (cps )1 ( Y| ( )
ﬁ (C) 1 (hr) | Solvent
BEMM | 0.4 0.4 0.4 | 0.04 94 5 1.9 2.5
80 8 1.3 10
BEMA | 0.4 0.4 0.4 0.04 L 90 49 1.3 2.2
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Table 2. Crosslinking Conditions and Characteristics of BEMHT

Reaction materials Reaction conditions Vis. Mw,s
Products Quarternary polymer Crosslinking Temp Time (eps X 10 (X107}

® agent(g) () (hr) Ul
BEMHT-1 100 0.2 25 2 1.93 2.46
BEMHT-2 100 0.4 25 2 2.10 2.59
BEMHT-3 BEMH 100 0.6 25 2 2.36 2.25
BEMHT-4 100 0.8 25 2 2.46 2.86
BEMHT-5 100 1.0 25 2 2.65 2.68

Table 3. Crosslinking Conditions and Characteristics of BEMAB

Reaction materials Reaction conditions Vis. Mw,s

Products Quarternary polymer Crosslinking Temp Time (cps > 107 (x107)
) agent(g) (©) (hr) ]
BEMAB-1 100 0.2 25 2 1.25 2.25
BEMAB-2 100 0.4 25 2 1.29 247
BEMAB-3 BEMA 100 0.6 25 2 1.35 2.59
BEMAB-4 100 0.8 25 2 1.71 2.68
BEMAB-5 100 1.0 25 2 2.51 2.86

Table 4. Crosslinking Conditions and Characteristics of BEMMM

Reaction materials Reaction conditions Vis. Mws

Products Quarternary polymer Crosslinking Temp Time (cps % 107) (X107
©® agent(g) () (hr) -l
BEMMM-1 100 0.2 25 2 1.09 2.24
BEMMM-2 100 0.4 25 2 1.10 2.51
BEMMM-3 BEMM 100 0.6 25 2 1.12 247
BEMMM-4 100 0.8 25 2 1.20 2.90
BEMMM-3 100 1.0 25 2 1.22 3.10
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