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ABSTRACT: Because the existing solvent based pressure-sensitive adhesives cause various
environmental problems, water-based pressure-sensitive adhesives have been received gradu-
ally considerable attention. But, the water-based pressure-sensitive adhesives have less
water-resistant, heat-resistant, and adhesive properties than the solvent based pressure-sensi-
tive adhesives. In this study, the effects of acrylic acid contents and molecular weight on the
adhesive properties were investigated. The effects were studied by measuring initial tacki-
ness, peel strength, and holding strength. Experimental results show that the initial tackiness
and peel strength were improved as the molecular weight and methacrylic acid decreased. In
contrast, the holding strength was improved as the molecular weight of polymer and concen-
tration of methacrylic acid increased.
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Table 1. Basic Recipe for Emulsion
Polymerization of Acryl Adhesives
component amount(g)
dodecyl sulfate sodium salt 12
polyoxyethylene type 35
(NH,),S,04 1.0
NaHSO; 08
NaHCO; 3.0
deionized water 100
n-butyl acrylate 72
2-ethylhexyl acrylate 72
methacrylic acid variable®
1-dodecanethiol variable®

¢ Methacrylic acid: 4. 5, 6, 7, 8wt%. ® 1-Dodecanethiol: 0.16,
0.32, 0.49, 0.66. 0.82 wt%. ‘
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Figure 1. Process equipment for emulsion poly-
merization.
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Table 2. The Changes of Properties According to

the Polymerization Conditions
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CTA MAA solid conversion T, molecular
. .
No- (wtow) (wit%) (%) (%)  (C) “(’jf*)“
C-1 0.00 5 55.7 95.6 -62.5 265000
C-2 016 5 529 90.7 -61.3 149000
C-3 032 5 53.0 91.0 -60.7 113000
C-4 049 5 51.1 87.7 -60.8 78000
C-5 066 5 529 90.7 -57.7 65000
C-6 082 5 530 91.0 -585 54000
A-1 016 4 534 gl6 -60.7 203000
A-2 016 6 53.6 920 -60.4 156000
A-3 016 7 547 .939 -59.3 140000
A-4 016 8 53.6 920 -535 156000

Table 3. The Adhesive Properties According to

the Polymerization Conditions

No.

initial tackiness peel strength holding strength

(ball number) (kgy) {min)
C-1 4 22 above 1440
C-2 13 32 349
C-3 17 39 42
C-4 12 48 2.6
C-5 11 41 12
C-6 8 38 1.2
A-1 16 33 135
A-2 13 30 422
A-3 12 26 124.0
A-4 7 2.1 193.9
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Figure 2. The changes of overall conversion with the
concentration of chain transfer agent (CTA).
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Figure 3. The changes of overall conversion with the
concentration of methacrylic acid (MAA).
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Figure 4. The changes of peel strength with the con-
centration of chain transfer agent. wt% is based on the
total monomer weight.
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Figure 5. The changes of molecular weight with the
concentration of chain transfer agent. wt% is based on
the total monomer weight.
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Figure 6. The changes of peel strength with the con-
centration of methacrylic acid. wt% is based on the
total monomer weight.
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Figure 7. The changes of glass transition tempera-
ture with the concentration of methacrylic acid. wt%
is based on the total monomer weight.
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Figure 8. The changes of holding strength with the
concentration of chain transfer agent. wt% is based on
the total monomer weight.
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Figure 9. The changes of holding strength with the
concentration of methacrylic acid. wt% is based on the
total monomer weight.
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Figure 10. The changes of initial tackiness with the
concentration of chain transfer agent. wt% is based on
the total monomer weight.
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Figure 11. The changes of initial tackiness with the

concentration of methacrylic acid. wt% is based on the
total monomer weight.
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