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Abstract: In this study, water-based acrylic tackifier with different contents of 1-dodecanethiol(n-DM), a chain
transfer agent(CTA), were synthesized to improve the performance and adhesive properties of water-based
acrylic pressure sensitive adhesive(PSA). In order to investigate the change in physical properties according to
the amount of water-based acrylic tackifier added, 10/20/30 phr of water-based acrylic tackifier was added to
the water-borne acrylic emulsion to measure the physical properties. The molecular weight and glass transition
temperature(7,) of the synthesized water-based acrylic tackifier tended to decrease as the content of n-DM
increased. When a water-based acrylic tackifier was added to the water-borne acrylic emulsion, the peel
strength and heat-resistance were increased. Also, when the water-based acrylic tackifiers were added at 10 phr
or 20 phr, the best value was shown.
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Table 1. Materials for synthesis of water-based acrylic tackifier

Materials Assay (%) Makers
2-Ethylhexyl acrylate (2-EHA) 99.0 JUNSEI
Acrylic acid (AA) 99.5
99.0 SAMCHUN
Sodium bicarbonate (NaHCOs) 1005
Styrene =>99.0
Methyl methacrylate (MMA) 99.0
Isobornyl acrylate (IBOA) 95.0-100 Sigma-Aldrich
Sodium dodecyl benzene
sulfonate (éDBS) 95.0-100
Ammonium persulfate (APS) =98.0
1-Dodecanethiol(n-DM) >95.0 TCI
NP-10 ()53
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Figure 1. Apparatus for synthesis
of water-based acrylic tackifier.
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Table 2. synthesis conditions of water-based acrylic tackifier
Materials (g)
Sample code
2-EHA Styrene MMA IBOA AA n-DM SDBS NP-10 APS NaHCO;
AT-1 10 15 5 68 2 1.5 4.05 0.45 1.2 0.3
AT-2 10 15 5 68 2 2 4.05 0.45 1.2 0.3
AT-3 10 15 5 68 2 2.5 4.05 0.45 1.2 0.3
AT-4 10 15 5 68 2 3 4.05 0.45 1.2 0.3
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Figure 2. Diagram of peel strength and heat-
resistance holding power test.
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Table 3. The M,, M,, and 7, of water-based acrylic tackifier

Sample Solid Conversion  Viscosity ~ Sample
code content (%) (%) (cps) code
AT-1 47.27 95.21 120 (#2) AT-1
AT-2 49.06 98.12 44 (#2) AT-2
AT-3 51.37 102.74 50 (#3) AT-3
AT-4 49.14 98.28 40 (#3) AT-4
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Figure 3. FT-IR spectra over time of AT-4; (a) initial, (b)
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Figure 4. Termination FT-IR spectra of water-based
acrylic tackifier; (a) AT-1, (b) AT-2, (¢) AT-3, (d) AT-4.
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Table 4. The M,, M,, and 7, of water-based acrylic tackifier

Sample code M, My PDI T, (°C)
AT-1 9,316 23,263 2.50 83.80
AT-2 9,095 21,808 2.40 66.73
AT-3 6,664 14,951 2.24 56.85
AT-4 5,756 11,275 1.96 54.96
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Figure 5. The GPC results of water-based acrylic
tackifier.
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Table 5. The result of water-based tackifier propertie test (peel sthrength, heat-resistance holding power)
Sample Peel strength (kge/in) Heat-resistance holding power (min.)
code 0 phr 10 phr 20 phr 30 phr 0 phr 10 phr 20 phr 30 phr
AT-1 1.99 1.95 1.56 543 5.78 4.72
AT-2 2.08 2.25 1.80 4.68 4.58 4.43
1.77 4.42
AT-3 2.08 242 241 4.43 4.87 4.44
AT-4 2.26 2.52 2.47 6.21 4.83 4.73
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Figure 6. The T, comparison of water-based acrylic
tackifier.
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