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A Study on Water-based Acrylic Pressure Sensitive Adhesive Using
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Abstract: In this study, a nonionic reactive surfactants with vinyl groups were synthesized by using polyoxyethylene(9)
lauryl ether and polyoxyethylene(20) lauryl ether with 3-butenoic acid. The synthesized nonionic reactive surfactants
were confirmed by 'H nuclear magnetic resonance ('"H NMR) and Fourier transform infrared spectroscopy (FTIR). Using
these as a reactive emulsifier, aqueous acrylic adhesives base emulsion was prepared, and the properties of solid content,
conversion, particle size distribution, initial adhesion, and adhesion were confirmed. Solid content of adhesives base
emulsion was measured 60% and the conversion rate of the emulsion polymerization was to be 99%. The particle size
distribution analysis revealed that the size distribution of adhesives base emulsions were 574 nm and 698 nm. The initial
adhesive strength was confirmed by the KS T 1028 test method (Ball-Tack method).

Keywords: nonionic surfactants, reactive emulsifier, adhesive base emulsion, initial adhesion, maximum adhesion.

4 T2 71l e @RISRl 715 M Al
o] 7H|aL Itk

Al e 5ol webde okadA, A, deEA 5
o7 FHEL I Fof| ol LA} vFe] 7P Akt Alx

N B2 o 2= 8AY, Y, FEAIYSE U’ 84S
A= 3P 5713HE(VOCs) S ARR-al7] wfj o) =
A= &, 84, 2, & 52 A8 & 22 Walell oJsf BAE 23S sl AdAFEES 2
S 7k Avte 2w e EAlo] HEo| 7lest, oA & ok ole} 37 0] FAIE RIS WAL TS o]
wojd w] ¥2E-S QAATIA & A HojRE &) viel) =AY H3Ale B8 b2 AL e g 1834
o2 AR AEe] st AEs), 715 Bgsil uel A u, 8418 FAe} v u AzAIZe] Ay F2a)
2| o] Egdo] A F=E o, HEA olele: U AE BAo] "olxE WS 7RI AT Y HEA|
a4, WA, WA T2 Aoy AxA, Jodad, §7] = S EFE, NAIA, AREAGA, A (A

o

ol eja) Az, ARBAE FIEUR UL
7 ofle} oAt Eeln| v, Eolv) B 4

= AWBEAY APE S Fash,

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

A3EA|, wetting agent, leveling agent 5)E ARSI 315

o2V A G IABR 57 AR st

"To whom correspondence should be addressed.
wonl04@cs.ac.kr, ORCID®0000-0002-1485-1469
©2021 The Polymer Society of Korea. All rights reserved.

158

S8 Q2 Wolx olmre] SRl Aldale 43
A F2 Hlol e AMBYAS Sole ANBIAE Es)

R



Hlo] - AHZAHAE N8

o /‘]'“‘10}34 a2 FHol wet JAEAde] WstetA dok?
Hlo] & AHEIA| 2 H]o]2 Hhg-A] 74]@%“ 45 ARE-sHA
HH S /\] A B 5}*&3}04 T 9 ogd A
o] EAsE free F3HAI] W& HA1717] wEol B} &
FE =AY HFAE g Uk

2 AFdX = polyoxyethylene(9) lauryl ether®} polyoxy-
ethylene(20) lauryl etherE 3-butenoic acid®} ¥H3-5le] H]o]
& RS AASEAE it e F =2 'H
NMR3Z} FTIR #4918 53l #2325 g1siint. 7dst vlo]
& WS AEEA|9f Fol 74] A E £dst] 4
@ HAZA| wlo] 2 oS A oM, A|xg dEHS
S, Aghs, AREE, 271 AES el

>

NI

>

BUME % & vlole W AMBA T 5
F ol=2d HAHA wlolx g AxE 93] AREE Aok
Table 137+ Table 20 YERASITE. olol] AMEH AlFE2
F A Q0] AMESIATE TS 93 AX= 500 mL

rlo oft |||

2 oo Ju md oXx
U
rO*‘

wpo] 37 B4 Fehaa, BRA], A7bau), Ak F
23w SO 7S,

@
o
rfo
rE

FSA HHEMNel g, nlo]2 wkgA AW

A o] 48 polyoxyethylene(9) lauryl ether 30.0 g(0.0S
mol)3} &<l benzene 515mLe} vl p-TsOH 0.532¢g
(0.003 moly= 500 mL 37 $HA| ZEkie] 3k g 3-
butenoic acid 4.425 g(0.05 mol)2 7} ¥ 60°C, 48A|17F &

(

>

Table 1. Materials for Synthesis of Nonionic Surfactants

Materials Assay (%) Makers
Polyoxyethylene(9) Extra  Hannong Chem., Korea
lauryl ether
Polyoxyethylene(20) Extra  Hannong Chem., Korea
lauryl ether
3-Butenoic acid 97 Sigma Aldrich, USA
Benzene 99.9 Sigma Aldrich, USA
p-Toluene sulfonic acid 98.5 Sigma Aldrich, USA
Sodium carbonate 99.95 Sigma Aldrich, USA

Table 2. Material for Preparation of Adhesive

Materials Assay (%) Makers
2-Eth}(fé_l]1£el);}:1\;1[():rylate 99.5 LG Chem., Korea
n-Butyl acrylate(BAM) 95 Mijung Tec, Korea

Methyl methacrylate(MMA) 99.5 LG MMA, Korea
Acrylic acid(AA) 99.5 LG Chem., Korea
Ammonium persulfate(APS) 98 Sigma Aldrich, USA
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Scheme 1. Synthesis of (a) 2-dodecyloxy-polyethyleneglycol(9) 3-
butenoate; (b) 2-dodecyloxy-polyethyleneglycol(20) 3-butenoate.
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Figure 1. Synthetic process of 2-dodecyloxy-polyethyleneglycol(9)
3-butenoate and 2-dodecyloxy-polyethyleneglycol(20) 3-butenoate.
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Figure 2. Flow chart for preparation of water based adhesive.
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Figure 3. 'H NMR spectrum of dodecyl-polyethyleneglycol(9) 3-
butenoate.
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Figure 4. "H NMR spectrum of dodecyl-polyethyleneglycol(20) 3-
butenoate.
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Table 3. FTIR Spectra in Raw Materials and Synthesized
Nonionic Reactive Surfactants

Frequency (cm™)
C=C C-0 C=0

polyoxyethylene(9) lauryl ether - 1102 -
polyoxyethylene(20) lauryl ether - 1104 -
3-butenoic acid 1643 1103 1705

dodecyl-polyethyleneglycol(9)

3-butenoate 1643 1098 1736

dodecyl-polyethyleneglycol(20)

3-butenoate 1646 1104 1735

Polym. Korea, Vol. 45, No. 1, 2021
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Figure S. FTIR spectra of the raw materials and synthesized non-
ionic reactive surfactants: (a) polyoxyethylene(9) lauryl ether; (b)
polyoxyethylene(20) lauryl ether; (c) 3-butenoic acid; (d) dodecyl-
polyethyleneglycol(9) 3-butenoate; (e) dodecyl-polyethyleneglycol
(20) 3-butenoate.

Table 4. Solid Content of PSAs Prepared with Different
Surfactant Combination
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Table 5. Viscosity and pH of PSAs Prepared with Different
Surfactant Combination

DS- DS- DS- DS-
Eu-910-1 Eu-910-2 Eu-910-3  Eu-910-4
Viscosity
(cps/25 °C) 84.2 343 131.2 209.1
pH 6.27 6.26 6.04 6.16
35
—— DS-Eu-910-1
—— DS-Eu-910-2
307 —— DS-Eu-910-3
—— DS-Eu-910-4
25 1
S
=20+
g 15
10 -
5
0 T T T T g T T T
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Size (nm)

Figure 6. Particle size distribution of the prepared PSAs with dif-
ferent surfactants.
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Table 6. Particle Size and FWHM of PSAs Prepared with
Different Surfactant Combination

DS- DS- DS- DS-

Eu-910-1 Eu-910-2 Eu-910-3 Eu-910-4
Particle size (nm) 486 742 698 574
FWHM (nm) 671 360 334 327

2 Ueteth B3 X E gRls] fa v d %
(FWHM) 758 AlakeE A3 DS-Eu-9102] 7%~ 671 nm, DS-
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