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Abstract: Water soluble adhesive was polymerized from butyl acrylate (BA), methyl methacrylate (MMA)
and one of various functional monomers such as acrylic acid (AA), 2—hydroxylethyl methacrylate (2—
HEMA), glycidyl methacrylic acid (GMA) and acrylamide (AAm). The amount of the functional monomers
was 1~5 wt%/monomer. In order to improve the adhesive power, a substrate was treated using
atmospheric flat plasma method. The adhesive power was improved by the addition of the functional
monomers with an order of AA> 2—HEMA> GMA > AAm. The holding power of the adhesives, which
is related with the thermal properties of the adhesives, increased with the amount of the functional
monomers. The effectiveness in improving the holding power has an order of AA > AAm > GMA > 2—
HEMA. By treating a substrate with atmospheric flat plasma method, the adhesives containing each of
AA, 2-HEMA, GMA and AAm showed the increases of the final adhesion strength by 9.1, 9.4, 9.4,
and 1.8%, respectively. In conclusion, the mechanical properties such as adhesive power and holding
power could be controlled by introducing.
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Table 1. Physical Properties of Monomers and Surfactants, Initiators Used in Polymerization of Water Soluble Acrylic Adhesive

Properties

b.p P

Materials My (C) ) Structure

Monomer n—Butyl Acrylate (BA) 12817 145 ~55 CHy=CHCOOC4Hg
Methy! methacrylate (MMA) 100.12 100 105 CH.=C(CH3)COOCHj;
Acrylic acid (AA) 72.06 139 106 CHy=CHCOOH

Functional 2-Hydroxy ethyl methacrylate (2—=HEMA) 130.14 67 55 CH2=C(CHj3) COOC,H,OH

monomer Glycidyl methacrylate (GMA) 142,15 85 46 C7H103
Acrylamide (AAm) 71.08 125 153 CH,=CHCONH;

- S133D(30%) B B

Surfactant 5 1 050(40 mo)

Initiator Potassium Persulfate (KPS) 270.31 >100 - K25208

E2iH, A339 A1z, 20099
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Table 2. Test Liquid Data to be Used for Surface Free Energy
Measurement(mJ/m?)

Liquid Surface  Disperse/ Polar/

name tension LW part Acid—Base Part
Water (Strom) 72.80 21.80 51.00
Water (Rabel) 72.30 18.70 53.60
Water (Gebhardt) 72.80 26.00 48.80
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Table 3. Adhesive Power of Water Soluble Adhesive at the Different
Monomer Ratio

Materials Adhesive power

PSA’s  (wt%/monomer) (kgi/2.5 cm)

BA MMA Initial State Final
P-1 98 2
P-2 96 4 Transfer
P-3 94 6
P-4 92 8 1.42 1.66
P-5 90 10 1.35 1.63  Transfer
P-6 88 12 1.41 1.54
P-7 86 14 1.31 1.47 1.76
P-8 84 16 1.22 1.42 1.57
P-9 82 18 1.25 1.46 1.51
P-10 80 20 1.15 1.38 1.49
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Figure 1. FT—IR spectra of PSA’s at the different functional
monomer.
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7z=the glass transition temperature of co—polymer

7;1, 7;2 Tg ;s =the glass transition temperature of monomer

“15’ and “29’
Wi, Wa, Ws= the weight fraction of monomer “1” and “2”
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Table 4. Properties of Products at the Different Functional Monomer Concentration

PSA’S Functional monomer Theory Measurement Z Average Viscosity — Solid Conversion
AA 2-HEMA GMA AAm 73(T) 7 () (nm) (cps) content (%) (%)
P-11 1 —40.37 —41.14 126 25 29908 40.5 96.4
P-12 2 —39.49 —41.21 117 38 34339 40.4 99.4
pP-13 3 —38.62 —39.66 114 220 34339 40.6 99.4
P-14 4 —-37.75 —38.28 124 260 38967 40.9 97.4
P—-15 5 —-36.90 —32.28 98 750 56014 41.1 97.6
P—16 1 —40.59 —43.24 116 25 29860 40.4 98.4
P-17 2 —39.93 —40.67 128 38 29860 40.8 99.4
P-18 3 —39.27 —40.39 122 27 29860 41.3 99.2
P-19 4 —38.62 —40.64 116 25 32092 41.3 99.3
P-20 5 -37.98 —39.16 119 21 29908 41.1 97.0
P-21 1 —40.64 —41.64 166 26 23631 40.1 99.6
P-22 2 —40.02 —42.06 221 24 21637 40.7 98.4
P-23 3 —-39.41 —41.20 191 26 21637 40.9 96.2
P-24 4 -38.80 —40.34 141 32 21637 41.6 99.8
P-25 5 —-38.21 —-40.69 126 28 23631 42.7 97.3
P-26 1 —40.22 —41.14 184 37 38967 40.2 95.9
pP-27 2 -39.18 —38.37 116 66 41323 40.8 96.9
P-28 3 —-38.15 —38.39 157 210 46195 41.2 97.3
P-29 4 -37.13 —36.29 127 460 46195 40.9 98.4
P-30 5 —36.12 —-36.17 126 610 53814 42.1 98.1
28 o 193, AAmE AMERE B9 Se0) Z18] wet 27), Al 3]
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Figure 2. Adhesive power of water soluble adhesive at the
different functional monomer.
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Figure 3. Holding power of water soluble adhesive at the different
functional monomer.

Table 5. Variation of Wettability(Contact Angle, Surface Free
Energy) on Plasma Treated SUS Substrate at the Various Treated
Time

Flow rate of

treatment gas 100 mL/min

Surface free

Treatment  Contact Decrease ratio of 5
! energy (mJ/m”)
time (s) angle(®) contact angle (%) = o
7s 7S s
0 67.4 0 3491 2315 11.76
1 45.7 32.20 5254 3484 11.70
3 46.2 -1.08 5216 3459 1757
5 25.6 4459 65.88 4369 22.19
7 11.2 56.25 7148 4740 24.08
10 7.6 32.14 7222 4789 2433
30

None Treatment
Treated Plasma

Adhesive power(kgi/2.5 cm)

AA 2-HEMA GMA AAmM
Kind of functional monomer

Figure 4. Adhesive power of water soluble adhesive for with
different treatment technique.
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