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Abstract

In this study, aqueous acrylic emulsion adhesives were prepared using various surfactants and their properties were also
investigated. Solids content, conversion, particle size distribution and initial adhesion properties of the prepared adhesives were
compared with each other. The solid content of the adhesives was evaluated 60% and the conversion rate of the emulsion
polymerization was 97% at 2 wt% concentration of synthesized surfactants. The particle size distribution analysis revealed
that the size distribution of adhesive particles was 290 ~470 nm when the synthesized cationic surfactant was added. The
initial adhesion and adhesion time were also improved. The maximum adhesive strength was found to be 2.55 kgf when using
a single surfactant (POE 23), and superior to that of using other surfactants. It was confirmed that the corrosion inhibition
of the adhesive prepared by adding the cationic gemini surfactant was maintained for 48 hours.
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Table 1. Used Material for Preparation of Adhesive

Material Grade (Assay %) Maker
2-Ethyl hexyl acrylate 95% Junsei chemical
n-Butyl acrylate 97% Junsei chemical
Ethyl acrylate 97% Junsei chemical
Vinyl acrylate 95% Junsei chemical
Methacrylic acid 95% Junsei chemical
Acryl amide 98% Junsei chemical
Sodium acetate 95% Sam-chun chemical
Calcium acetate 95% Sam-chun chemical
Alkyl alcohol (Cs.Cis) ethoxylate (NFE 40) Extra Dongnam chemical
Polyoxyethylene 23 lauryl ether (POE 23) Extra Junsei chemical
2-Propyl alcohol 97% Sam-chun chemical
Ammonium persulfate Extra Sam-chun chemical
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Figure 1. Flow chart for preparation of water based adhesive.
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Table 2. Solid Contents of Prepared Adhesive by Various Surfactants

ﬁ

Adhesive by different surfactant NFE 40 POE 23

NFE 40 + Gemini

NFE 40 + DT  NFE 40 + CTAB NFE 40 + Gemini + DT

Solid content(%) 56.8 58.3 62.1

61.9 57.9 61

NFE 40 : Alkyl alcohol(Cs.Cis) ethoxylates

POE 23 : polyoxyethylene 23 lauryl ether

Gemini : «,w-alkane-bis(N-alkanoyloxyethyl -N,N-dimethyl)-diammonium bromide
DT : N-dodecyl-N-alkyl-N,N-dimethyl ammonium chloride

CTAB : Cetyl trimethylammonium bromide
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NFE 40 : Alkyl alcohol(Cs.Cis) ethoxylates

POE 23 : polyoxyethylene 23 lauryl ether

Gemini : «,w-alkane-bis(N-alkanoyloxyethyl-N,N-dimethyl)-diammonium bromide
DT : N-dodecyl-N-alkyl-N,N-dimethyl ammonium chloride

CTAB : Cetyl trimethylammonium bromide

Figure 2. Conversion of prepared adhesives with different surfactants.
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Table 3. Initial Tackiness of Prepared Adhesive with Different Surfactant

Adhesive by different surfactant NFE 40 POE 23 NFE 40 + Gemini NFE 40 + DT NFE 40 + CTAB NFE 40 + Gemini + DT
Initial tackiness (#) 22 23 32 24 30
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NFE 40 : Alkyl alcohol(Cs.Cis) ethoxylates

POE 23 : polyoxyethylene 23 lauryl ether

Gemini : «,w-alkane-bis(N-alkanoyloxyethyl-N,N-dimethyl)-diammonium bromide
DT : N-dodecyl-N-alkyl-N,N-dimethyl ammonium chloride

CTAB : Cetyl trimethylammonium bromide

Figure 3. Particle size analysis of prepared adhesives with different
surfactants.
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Table 4. The Maximum Peel Strength of Prepared Adhesive with Different Surfactant

Adhesive by different surfactant NFE 40 POE 23

NFE 40 + Gemini

NFE 40 + DT  NFE 40 + CTAB NFE 40 + Gemini + DT

Maximum peel strength (kgf) 1.94 2.55 1.94

2.04 2.14 2.04

10

o
«
BNOU D WK

Adhesive force(kefl)

Sheet length(mm)

Figure 4. Prepared adhesive (NFE 40 + DT) of peel test by instron-3344.
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NFE 40 : Alkyl alcohol(Cs-Cis) ethoxylates

POE 23 : polyoxyethylene 23 lauryl ether

Gemini : «,w-alkane-bis(N-alkanoyloxyethyl-N,N-dimethyl)-diammonium bromide
DT : N-dodecyl-N-alkyl-N,N-dimethyl ammonium chloride

CTAB : Cetyl trimethylammonium bromide

Figure 5. The expression rate of prepared adhesive used different
surfactants.
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NFE 40 : Alkyl alcohol(Cs-Cie) ethoxylates

POE 23 : polyoxyethylene 23 lauryl ether

Gemini : «,w-alkane-bis(N-alkanoyloxyethyl-N,N-dimethyl)-diammonium bromide
DT : N-dodecyl-N-alkyl-N,N-dimethyl ammonium chloride

Figure 6. Iron surface image after oxidation of prepared adhesive used
different surfactant in 1M HCI.
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Figure 7. Anti-corrosion rate (%) of prepared adhesive with different
surfactants in 1 M HCI.
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