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Abstract: There has been a growing demand for water based-type PSA due to environmental regulations for
solvent-type PSA. And accordingly, there is a growing expectation as well for tackifiers used to compensate
for the problem of deterioration of physical properties. Therefore, In this study, water-based tackifiers were
synthesized by changing the contents of hard and functional acrylic monomers CHMA, IBOA, and AA. And
these were added to the pressure-sensitive adhesive at 10 phr and their physical properties were compared.
Tackiness slightly decreased as CHMA increased and IBOA decreased. Since the intermolecular bonding force
increased due to the increase in AA content, the lower the AA content showed better results. Peel strength
increased as the tackifiers were added because the fluidity of the polymer chain increased. And higher AA
content showed better results because more hydrogen bonds were formed. The holding power tended to
decrease as CHMA increased because the content of IBOA relatively decreased which has a large influence on
the holding power. And higher AA content showed better results.

Keywords: Water-based tackifier, Pressure sensitive adhesives, Acrylic monomer structure, Acrylic monomer
content
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Figure 1. The apparatus for synthesizing of
water-based tackifiers.
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Table 1. Sample designation and composition of water-based tackifiers

Composition (g)

Sample code Monomer Additive
CHMA MMA IBOA AA APS SDBS NP-10 AMSD

TAT-1 5 10 83 2 1.2 4.05 0.45 3

TAT-2 35 10 53 2 1.2 4.05 0.45 3

TAT-3 50 10 38 2 1.2 4.05 0.45 3

TAF-1 5 10 80 5 1.2 4.05 0.45 3

TAF-2 15 10 70 5 1.2 4.05 0.45 3

TAF-3 50 10 35 5 1.2 4.05 0.45 3
A, AAA 5O ARE TUste AW B FoT T 80 pmo] Wy = §X|5HA] 80 °C2
AN RYAE ST ol FFAS shste] ke 1027F AR HAS £H]5F6] 600 rpm S} A
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Scheme 1. Structure of monomer and acryl copolymer.
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Figure 2. Schematic diagram of water-based tackifiers by
using a pre-emulsion process.
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Figure 3. Diagram of a ball tack (tackiness) test.
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Figure 4. Diagram of a holding power test.
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Figure 5. IR spectra of synthesized water-based tackifier.
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Table 2. Characterization of synthesized water-based tackifiers

wolAle] @A W 24 AT 29

Sample Solid Conversion T, (°C) Particle Viscosity Molecular weight (GPC result)

code content (%) (%) predicted  measured  size (um) (cps) M, (g/mol) My (g/mol) PDI
TAT-1 40.62 101.55 96.26 95.83 1.018 70 13664 26938 1.97
TAT-2 40.11 100.28 95.51 93.98 0.465 10 8630 14079 1.63
TAT-3 41.76 104.40 95.16 85.86 0.117 60 8215 12467 1.52
TAF-1 41.58 103.95 97.00 92.85 1.541 40 12688 26547 2.09
TAF-2 40.16 100.40 96.74 90.90 0.266 30 9637 15489 1.61
TAF-3 40.11 100.28 95.89 86.15 0.112 10 8377 13051 1.56

30000

*  TAT (AA=2%)
v TAF (AA=5%)

25000

20000

Molecular weight (Mw)

15000

10000

Content of CHMA (%)

Figure 6. GPC result of synthesized
water-based tackifiers.

Size (un)

Figure 7. Particle size distribution of
synthesized water-based tackifiers.
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Temperature (C)

Figure 8. DSC result of synthesized
water-based tackifiers.
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Table 3. Adhesion properties of acrylic emulsion PSA with
synthesized water-based tackifiers

Sample code Tackiness  Peel strength, Holding power at

(No.) 24 hr (kg/cm) 80 °C
Base 12 1.89 13’51
TAT-1 11 1.76 47°58”
TAT-2 11 1.94 45°55”
TAT-3 11 2.07 37717
TAF-1 10 1.94 60’00
TAF-2 10 2.32 60’00
TAF-3 11 2.58 4001

oo AntH o e BAFI Bo g Holews
7}2)= E40] QltH16]. CHMA (T, : 92 °C), MMA (T,
: 105 °C), IBOA (T, : 94 °C), 18|21 AA (T, : 106 °C)
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Figure 9. Tackiness of the PSA according to CHMA
content in water-based tackifiers.
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Figure 10. Peel strength of the PSA according to CHMA
content after 24 hr.
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Table 4. Specific volume of acrylic emulsion PSA with synthesized water-based tackifiers
Tackifier density PSA density(g/cm’) Specific volume
Sample code 3 - 3
(g/cm’) predicted measured (cm’/g)
Base - - 0.886 1.129
TAT-1 0.819 0.882 0.843 1.186
TAT-2 0.817 0.882 0.839 1.192
TAT-3 0.769 0.879 0.837 1.195
TAF-1 0.944 0.890 0.849 1.178
TAF-2 0.899 0.887 0.827 1.209
TAF-3 0.762 0.878 0.795 1.258
* Predicted value: Base(Solid content 59%), Tackifier(Solid content 40%)
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