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Abstract

In this study, a reactive emulsifier with vinyl groups was synthesized by using 3-butenoic acid and polyoxyethylene(20) stear-
yl ether. The synthesized reactive emulsifier was confirmed by FT-IR and 'H-NMR. In addition, the reactive emulsifier syn-
thesized in the preparation of aqueous acrylic pressure sensitive adhesives was used and the properties of the respective pres-
sure sensitive adhesives were compared to those of using commonly used nonionic emulsifiers. The solid content was meas-
ured in the range of 56.8~57.4%. In the case of the initial adhesion, the S20BA made with a reactive emulsifier was measured
as “13. Peel strengths of the prepared adhesives were measured in the range of 0.66~1.05 kg and the highest peel strength
was observed for S20BA. As a result of the heat resistance test, S20BA showed the highest as 840 C. In order to evaluate
the applicability of adhesives for skin, the pH value was measured as 7, neutral and also it was found to be non-irritation
from primary skin irritation test results.
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Table 1. Materials for the Synthesis of Reactive Emulsifier

Materials Assay (%) Makers
Polyoxyethylene(20) stearyl ether 99.5 Sigma Aldrich
3-Butenoic acid 99.5 Sigma Aldrich
Benzene 99.5 Samchun Chem.
p-Toluene sulfonic acid 99.5 Samchun Chem.
Sodium carbonate 99.5 Samchun Chem.

Table 2. Materials for Preparation of PSA

Materials Assay (%) Makers

Alkyl (C3~Cj¢) alcohol ethoxylate 98 Dongnam Chem.

Polyoxyethylene glycol octylphenyl ether 98 Dow Chem.

n-Butyl acrylate 99.5 Samchun Chem.
2-Ethylhexyl acrylate 99.5 Sigma Aldrich
Methyl methacrylate 99.5 Junsei

Methacrylic acid 99.5 Samchun Chem.
Ammonium persulfate 98 T.Cl

Distilled Water - -

)

/\)I\OH
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Scheme 1. Synthesis of octadecyl-polyethyleneglycol(20) 3-butenoate.

Polyoxyethylene(20) 3-Butenoic acid
stearyl ether
Bz. p-TsOH

Reactlon 24 hr, reflux
N&hCO

| Neutralization |

24 hr, reflux

Bz p-TsOH

Distillation

Figure 1. Synthetic process of octadecyl-polyethyleneglycol(20) 3-bute-
noate.
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Figure 2. Flowchart for the preparation of water-based PSA.
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Table 3. FT-IR Spectra in Raw Materials and Synthesized Emulsifier
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Frequency (cm™)

~(CHy)n- c=C -C-O-

polyoxyethylene(20) stearyl ether 2940 - 1215
3-butenoic acid 2934 1677 1201
octadecyl-polyethyleneglycol(20) 3-butenoate 2944 1681 1214
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Figure 3. FT-IR spectra of the raw materials and synthesized emul-

sifier. (a) polyoxyethylene(20) stearyl ether, (b) 3-butenoic acid, (c)
octadecyl-polyoxyethyleneglycol(20) 3-butenoate.
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Figure 4. "H-NMR chemical shift of octadecyl-polyethyleneglycol(20)
3-butenoate.
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Table 4. Solid Contents of PSAs Prepared with Different Emulsifiers

S20BA S20 TX-100 NFE40

Solid content (%) 57.0 56.8 57.4 57.3

Table 5. Initial Tackiness of PSAs Prepared with Different Emulsifiers

S20BA S20 TX-100 NFE40
Initial tackiness 13 7 13 7
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Table 6. Viscosity and pH of PSAs Prepared with Different Emulsifiers

€

=3

Table 8. Peel Strength of PSAs Prepared with Different Emulsifiers

S20BA S20 TX-100 NFE40 S20BA S20 TX-100 NFE40
Viscosity (cPs/25 C) 1,540 1,576 17,320 2,430 1 (kg 1.13 0.90 0.77 0.65
pH 7 7 7 7 2 (kgf) 1.02 0.96 0.80 0.69
3 (kg 1.04 0.92 0.75 0.67
Table 7. Particle Size of PSAs Prepared with Different Emulsifiers 4 (kgf) 1.06 0.94 0.74 0.62
5 (kef) 1.00 0.88 0.79 0.67
S20BA S20 TX-100 NFE40
Average (kgf) 1.05 0.92 0.77 0.66
Particle size (nm) 210 190 955 207
1.4
35 —e— S20BA
—e—— S20BA 13} o $20
| —_ -0 —  S20 ——-¥-—— TX-100
* //'\ \ S I:)F(clzz%() 12} ——A-—=  NFE40
ER| \_/—\'
o &
S 8 1ol
z s
Z < © o o
Z Z 09 o °
§ 08 | T Y—— v
v S —
07} Ay s
o6 AT
05 . . . . .
Size (nm) 1 2 3 4 5
Figure 5. Particle size distribution of prepared PSAs with different Times
emulsifiers. S20BA : Octadecyl-polyethylenehlycol(20) 3-butenoate, S20 : Figure 6. Peel test of prepared PSAs with different emulsifiers.

Polyoxyethylene(20) stearyl ether, TX-100 : Polyoxyethyleneglycol oc-
tylphenyl ether, NFE40 : Alkyl (Cs~Cjc) alcohol ethoxylate.
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S20BA : Octadecyl-polyethylenehlycol(20) 3-butenoate, S20 : Polyoxy-
ethylene(20) stearyl ether, TX-100 : Polyoxyethyleneglycol octylphenyl
ether, NFE40 : Alkyl (Cs~Cjq) alcohol ethoxylate.
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