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Abstract: The waterborne acrylic pressure-sensitive adhesive in the basis of butylacylate (BA) and 2-Ethylhexyl-
acrylate (2-EHA) was synthesized and the methyl methacrylate (MMA) have been used to give the rigidity
perfroamce. The polymreric latex was synthesized using butyl acrylate (BA), 2-ethylhexyl acrylate (EHA), meth-
yl methacrylate (MMA) and each 1, 2, 3% of various functional monomers. The dimethyl-2-imidazlidon acrylate
and 2-acrylamido-2-methyl-1-propanesulfonate was used in order to increase the wetting properties of acrylic
emulsion. To study of properties of functional monomer, The polymreric latex was synthesized various func-
tiona monomers each 1, 2, 3%. The 2-acrylamido-2-methyl-1-propanesulfonate showed the best properties.
Latex with acrylic acid and dimethyl-2-imidazlidon acrylate had good peel strength, holding power, but it
showed that they didn’t separate from adhered cleanly by weak cohesion strength. The adhesion performance
was increased by increasing amount of 2-acrylamido-2-methyl-1-propanesulfonate however latexes with upper
7% 2-acrylamido-2-methyl-1-propanesulfonate showed that the properties of PSA decressed.

Keywords. adhesives, emulsion, PSA (Pressure-sensitive Adhesives), Functional Monomers

1. M B

2 27 (pressure-sensitive  adhesive, PSA)E &, &,
58 AR 1 £0® By Zoga HIY
w3ste fA 73] &to] He B0z I}
Blo|Zu} M2k gl Fofl ol AEEIL lom AbE
$=o wet TAE M2 Holz, 3 2hd 2 o5

TCorresponding author: Won-Ki Lee (wonki@pknu.ac.kr)

o) ZpA)| £}
83 -3 H(holding power)e] 3712 F8 EAO0=F
ot PSAE Az el w84 ¥ (solvent
borne), 313 (water borne), F 8413 (100% solid)2] 3
ZHA 2 FEEel AREEI e, &AFE R
AEA, obmdA H2A 2 A2FA HAZATE Ao
H EFQloly oA EAY Ze {7 &uiE AR



2 # gl - &=

it - ol

Table 1. Formulation for preparation of PSA emulsionwith severa functional monomers

Code Formulations
Beaker A EHA(105 g) + BA (30 g) + MMA (15 g) + Functional monomer*
Begker B NP1019 (2.4 g) + SU-E133D (7.8 g) + DW (75 g)
Beaker C NP1019 (0.3 g) + SU-E133D (0.9 g) + NaHCO; (0.3) g + DW (75 @)
Beaker D DW (15 g) + APS (045 g)

*Functional monomer indicates AA, GMA, HEMA, BABOIEE (dimethyl-2-imidazlidon acrylate), or AMPS (2-acrylamido-2-methyl-

1-propanesulfonate)
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Table 2. The conversion, solid contents, particle size and Ty of polymer

Polymer Properties of latex [7] (9  Paticle size (um)
(% of FM¥) Solid content (%) Conversion (%) Ty (°O)
AAc 1 47.40 97.56 -43.10 62.00 0.145
AAc 2 46.85 98.18 -39.97 1125 0.142
AAc 3 48.33 96.16 -48.10 45.00 0.111
M-A** 1 47.03 98.30 -49.00 2255 0.136
M-A 2 47.41 98.52 -51.70 227.0 0.181
M-A 3 46.48 97.00 -50.30 46.50 0.138
M-A 4 48.31 99.51 -48.50 122.6 0.118
M-A 5 48.80 97.48 -43.25 148.0 0.120
M-A 6 48.99 98.15 -39.34 78.00 0.193
M-A 7 49.2 597.13 -235 124.6 0.175
M-B*** 1 46.40 99.40 -54.80 148.0 0.163
M-B 2 51.60 104.90 -51.90 3335 0.139
M-B 3 56.20 98.00 -50.60 1662.0 0.156
HEMA 1 46.44 96.80 -63.70 87.00 0.127
HEMA 2 46.59 97.30 -47.10 160.0 0.128
HEMA 3 49.30 100.00 -48.50 399.5 0.137
GMA 1 47.40 98.90 -46.10 40.00 0.174
GMA 2 46.80 96.90 -46.60 40.00 0.176
GMA 3 47.90 99.00 -48.00 126.5 0.183
PEBM 47.69 99.63 -50.17 4158 0.109

* 06 of functional monomer in the polymer (e. g, AAc 1 = 1% of acrylic acid in the polymer)

** M-A : 2-acrylamido-2-methyl-1-propanesulfonate acid (AMPS)

*** M-B : dimethyl-2-imidazlidon acrylate (BABOIEE)
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1. Nitrogen cylinder 2. Water bath

3. Dropping funnel 4. Mechanical stirrer
5. Cooling water 6. Thermo sensor
7. 4-Necked kettle

Figure 1. Apparatus for preparation of acrylic emulsion.

8. Thermo controller
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Figure 2. Diagram of a shear holding power test.
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Table 3. The result of PSA test (tackiness, peel strength, holding power)

Result of test as PSA

Polymer ) Holding power (sec)
Tackiness (cm) Ped strength (¢g/25 mm)
a 27°C a 80°C
AAc 1 551 137.67 1579.0 263
AAc 2 6.32 178.33 NC NC
M-A 1 533 41.330 *9% 5075
AAc 3 =4 g 61.000 6062.5 863
M-A 3 4.23 105.00 NC NC
M-A 2 451 90.330 NC NC
M-B 1 3.03 40.330 5521.5 1472
M-B 2 3.62 34.670 NC 5046
M-B 3 3.77 20.670 NC 6482
HEMA 1 5.05 33.670 2485.0 349
HEMA 2 4.46 85.000 3626.0 794
HEMA 3 347 163.33 NC 1170
GMA 1 4.88 12.670 2035.0 920
GMA 2 7.72 20.670 4834.5 1086
GMA 3 2.99 24.330 *14% 2579
PEBM 6.18 27.670 166.00 106
NC : No Creep

* ZA ANRE S AA Algdoldd tig w112zl A2 (%)
M-A : 2-acrylamido-2-methyl-1-propanesulfonate acid (AMPS)
M-B : dimethyl-2-imidazlidon acrylate (BABOIEE)
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Figure 7. Particle size of acrylic emulsions containing func-
tional monomers.
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Table 4. The result of PSA emulsion test (tackiness, peel strength, holding power)

Result of test as PSA

Polymer Tackiness Peel strength Holding power (sec./kg)
(cnvball) (/25 mm) a 27°C a 80°C
M-A 1 5.33 41.330 6190 5222
M-A 2 451 90.330 10429 10843
M-A 3 423 105.00 12699 12161
M-A 4 4.65 135.70 NC NC
M-A 5 494 144.30 NC NC
M-A 6 6.05 155.70 NC NC
M-A 7 831 22.700 2047 157

M-A : 2-acrylamido-2-methyl-1-propanesulfonate acid (AMPS)
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Table 5. The result of PSA test (tackiness, ped strength,
holding power)

Result of test as PSA

. Ped Holding power

Polymer

4 -I(-(?rcrslbr:ﬁs strength (sec./kg)

(9/25 mm) a 27°C a 80°C

AMPS 1 5.33 41.330 6190 5222
AMPS 2 451 90.330 10429 10843
AMPS 3 4.23 105.00 12699 12161
AMPS 4 4.65 135.70 NC NC
AMPS 5 494 144.30 NC NC
AMPS 6 6.05 155.70 NC NC
AMPS 7 831 22.700 2047 157
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Figure 11. Tackiness of the polymers as PSA.
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Figure 13. Ped srength of the polymers with 2-acrylamido-

2-methyl-1-propanesul fonate.
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