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Abstract: In this study, a water-based acrylic wig adhesive was
prepared and the physical properties of solid content, initial
adhesion, peel strength, holding force, and time-dependent adhe-
sion change were confirmed according to the content of the
emulsifier combination and the tackifier. The solid content of the
acrylic adhesive was 57-58%, and it had equal or higher physical
properties than that of the solvent-based wig adhesive. Par-
ticularly, in a combination of an anionic emulsifier and a nonion
reactive emulsifier having a large number of moles of EO, the
peel strength and the adhesion change were decreased as the
content of the tackifier decreased.

Keywords: water-based acrylic adhesive, wig adhesive, non-
ionic reactive emulsifier, tackifier, adhesion, adhesion change.
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kA = 2-ethylhexyl acrylate(2-EHA, LG Chem., Korea),
n-butyl acrylate(BAM, Mijung Tec, Korea), methyl methacrylate
(MMA, LG Chem., Korea), acrylic acid(AA, LG Chem., Korea)
E AMESA L, AMAIA ZE Fasl ZHAIA Q] ammonium
persulfate(APS, Sigma Aldrich, USA)E AH&-3tiTh Al
A= Sl F3HAQ] sodium lauryl sulfate(SLS, Hannong
Chem., Korea) H]©]-2 f-3}A4] 91 polyoxye-ethylene(20) lauryl
ether(LE-20, Hannong Chem., Korea), $d % H|o]& WHS-A
AHEAA|] 2-dodecyloxy-polyethyleneglycol(9) 3-butenoate
(R-LE-9)%} 2-dodecyloxy-polyethyleneglycol(20) 3-butenoate
(R-LE-20) AR&31910m 7 72212 Figure 19] YFERAA
T}, Wetting agent= BYK-349(BYK, Germany), SN-984(SAN
NOPCO, Japan), 22¥A4]= BYK-012 (BYK, Germany), leveling
agent= UH-420(ADEKA, Japan), 4234 = TAMANOL
E-102A(Terpene Phenolic Resin, ARAKAWA, Japan)s A&
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Figure 1. Structure of nonionic reactive emulsifiers: (a) 2-dodecy-
loxy-polyethyleneglycol (9) 3-butenoate; (b) 2-dodecyloxy-polyeth-

yleneglycol (20) 3-butenoate.
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Figure 2. List of wig adhesives.
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Table 1. Typical Recipe of Emulsion Polymerization

(Unit : phr)
Emul-1 Emul-2 Emul-3 Emul-4
2-EHAM 42.057
BAM 42.057
Monomers AA 0.990
MMA 14.985
APS 0.35
Initiator Dodecyl mercaptan 0.044
SMBS 0.009
Anionic 07 014 0.14 0.14
Emulsifiers Nonionics - 0.56 - -
Nonionic Reactive - - 0.56  0.56
Wetting BYK-349 0.3
Agents SN-984 0.15
Deformers BYK-012 0.05
Leveling agent UH-420 0.4
Tackifier TAMANOL E-102A 35
Table 2. Acrylic Adhesives Recipes with Tackifier (Unit : phr)
Emul-5 Emul-6 Emul-7
Tackifier TAMANOL E-102A 20 25 30
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Table 3. Solid Contents of Wig Adhesives (Unit : %)
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Table 4. 180° Peel Strength of PSAs Prepared with Different
Emulsifier Combination (Unit : g/25 mm)

Emul-1 Emul-2 Emul-3 Emul-4
SUS 2400 2550 2500 2800
PE 850 800 900 1000
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Table 5. 180° Peel Strength of PSAs According to Tackifier Content

Table 7. Holding Power (Creep) of PSAs Prepared with Different

(Unit : g/25 mm) Emulsifier Combination (Unit : mm/hr (80 °C))
Emul-5 Emul-6 Emul-7 Emul-1 Emul-2 Emul-3 Emul-4
SUS 2130 2380 2,760 Creep Fail (50 min) 1.5 1.5 1
PE 690 730 780
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Table 6. 180° Peel Strength of Wig Adhesives
(Unit : g/25 mm)

Table 8. Holding Power (Creep) of PSAs According to Tackifier Content
(Unit : mm/hr (80 °C))

Emul-5 Emul-6 Emul-7
Creep >0.5 >0.5 >0.5

Table 9. Holding Power (Creep) of Wig Adhesives
(Unit : mm/hr (80 °C))

SIGNATURE STRONG HOLD MITY-TITE
Longest and Most =~ EXTEXDER DAILY
Reliable hold WARE WEAR
Creep Fail (4 min) Fail (3 min)  Fail (40 min)
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Table 10. Change of 180° Peel Strength with Different Emulsifier
Combination (Unit : %)

Emul-1 Emul-2 Emul-3 Emul-4
Change of 180° SUS -31.3 -29.5 -24.0 214
Peel strength ~ pPE 412 -313 222 =200

Table 11. Change of 180° Peel Strength According to Tackifier Content

SIGNATURE  STRONG HOLD MITY-TITE (Unit : %)
Longest and Most ~EXTEXDER DAILY -0
Reliable hold WARE WEAR Emul-5 Emul-6 Emul-7
SUS 2000 1800 1000 Change of 180°  SUS -16.9 -18.1 -19.6
PE 500 550 700 Peel strength PE -18.8 219 2205
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Table 12. Change of 180° Peel Strength of Wig Adhesives

(Unit : %)
SIGNATURE STRONG HOLD MITY-TITE
Longest and Most EXTEXDER DAILY
Reliable hold WARE WEAR
Change of SUS -7.5 -11.1 -14.0
180° Peel
strength  PE -10.0 -6.7 -12.5
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