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Abstract — To study the optimal synthesis conditions of aqueous acrylic adhesive using emulsion polymerization,
the effects of monomer, surfactant and initiator on the adhesive properties, such as conversion rate, particle size, peel
strength, and glass transition temperature, were investigated. 2-EHA, n-BA and MMA were used as main monomers,
2-HEMA and AAc as functional monomers, SLS as surfactant and APS as initiator, respectively. The conversion rate
was over 95% at 3.75% surfactant(SLS/monomer), 0.612% initiator(APS/monomer) and 82 °C reaction temperature.
When the excess amount of surfactant or initiator was used, the peel strength represented decreasing tendency. The
maximum conversion rate and peel strength were obtained at 65% 2-EHA/monomer, 20% BA/monomer, and 10%

MMA/monomer.

Key words: Emulsion Polymerization, Aqueous Adhesive, Peel Strength, Glass Transition Temperature, Main Monomer,

Functional Monomer, Surfactant, Initiator
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Fig. 1. Schematic diagram of apparatus for emulsion polymer-

ization.
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Fig. 2. Schematic diagram of emulsion polymerization by using
a pre-emulsion process.
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Fig. 3. Effect of surfactant(SLS) content on the particle size dis-
tribution.
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Fig. 6. Effect of initiator(APS) content on the particle size dis-
tribution.
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Fig. 8. Effect of initiator(APS) content on the conversion rate
and peel strength.
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, peel strength with monomer composition

Exp.No. 2-EHA(g) BA (g) MMA (g)  Conversion rate (%) T,(°C) Peel Strength®  Adhesion Force Against Water?
C-1 260 20 100 91 —40.88 2.05 1.97
C-2 260 40 80 93 —46.26 3.85 237
C-3 260 60 60 89 -51.39 275 3.18
C-4 260 80 40 95 -56.30 4.40 2.10
C-5 260 100 20 90 —61.00 3.68 1.57
D-1 200 30 150 85 2294 23 1.65
D-2 200 60 120 84 -32.18 2.68 1.92
D-3 200 90 90 83 —40.75 3.38 2.51
D-4 200 120 60 78 —48.73 3.78 2.18
D-5 200 150 30 92 -56.19 2.07 2.98
E-1 140 40 200 82 -2.01 1.18 0.88
E-2 140 80 160 81 -16.23 2.18 1.67
E-3 140 120 120 78 -29.03 23 3.06
E-4 140 160 80 86 —40.62 3.67 233
E-5 140 200 40 87 -51.15 2.63 2.58

“Unit : Kgf/2.5 cm

sjstgat

H47H 4= 20094 82



=56.49 °CellA] 1.57 °C7HA] B 9183
7t 7ol QoA Aekgy) v, WA e
freldol &g vlaste] Table 101 ejailvh. A, vhe)i] 4
% werd 2o s QAR ghE sk 2ol ¢
& SUrh 53] C49 B A 95%¢) v
¢ 2 A2 e Bl o= A3
-EHA®} BA7} 3 2¥0] Qli= MMAS] Rt} A)j
| WEQl Aow AYzhEnt Nt 2-EHASH BAS] Rt}
MMAS®] o] B B3td E-19] -9 dea3 w2t 7}
S o 7 Slvh 531, MMA7} 25 wi%/monomer 01731
AR B AEelM weA A 543 dolde &
2] o] 27} —55~-45 °C H9]ellA] HlmA &
A& T Qo] el wrt T o] AenlE
7%

o
oE b
"~
Mo
FSS
o
~
aa
N
i
%
N
)
N
iy

5
3.
o
[\

o),

X
>
o
2
3
30
o
v
[
sl
nE
Hu
o
o
=
o
flo
k
L
Al
1o
offt
e
ot

3] 715 TEA 2-HEMASF AAcY] &) =17] WlEo2 AL
F¥ofxint. 183 Solgh e v s A E AL
ololli= o= A= AT AR 100%= LAIFHA] =t 4
ojtt, v FAEI} 7HE w2 Adwy U A et 7 =
& Aol Aolstchs Holtt, olggt M-S 1w v ARg-g=o
weba] Ao FANS Feto] dske Zlo] Fasths A

[e)
% & 5 gk

4.4 E

2 ATE FEEEE ol gste] TR o8 A HEAAIE Al
Z3tod, A9 RS Tkt Sl AR 2-EHA,
n-BA, MMA, 75 @A Z 2-HEMA, AAc, F3AZE S0]2
73 AR SLS, T12]aL AAIR APSE ARESto] Aok, 1A}
=27, 9] s, feldol sl tigt [k, JIAA, S g
ZFo| JaFs 1HF] e A2 AES 4t

HES-25 82, F-8}A|(SLS/monomer) 3.75%, 7HAIAI(APS/monomer)
0.612°14] 95% o132l M-S A& F AU, FEAI 7HAA
9] ofo] Y WS wie= vhy HA e 4AEs & ASlth
freEjdol eyt W atEo] 97 2-EHAV}Y War5 2
o] F7lsl= S B0, 65% 2-EHA/monomer, 20% BA/
monomer, 10% MMA/monomerollX] ol H&-&3 ) vhe]d 2}
FEE A 7 Atk FHAE AldelMe A9 BE AlE
ol v gAEe] Ak vehlgloH, B2 el Ui
AEE Aolelli= o= A& ATEE AAIRE 100%2 LA[8HA]
Tt WS 7 & AR U d AR HE =
& o] dolsiths A 1H e uf ARE- 8ol weba 2 9
5

S T8kl Ths Jlo] Tasiths ARE & 5 3lSiTh

AAle] FgEel et 475

72 Al

o] QA Fobfst 8

ol A=Y,

R

ALl Jsl) FAHGEL. o]

1. Gilber, R. G, Emulsion Polymerization, Academic press, 14-15
(1995).

2. German, D. R., Acrylic adhesives, in Handbook of Adhesives, 1.
Skeist(ed.), Van Nostrand Reinhold, New York, Ch. 25(1990).

3. Satas, D., Acrylic adhesives, in Handbook of Pressure Sensitive
Adhesive Technology, D. Satas (ed), Van Nostrand Reinhold, New
York, Ch. 15(1989).

4. Kinloch, A. L., Adhesion and Adhesives : Science and Technol-
ogy, Chapman and Hall, New York(1987).

5. Kendall, K. and Padget, J. C., “Latex Coalescence} Int. J. Adhes.
Adhes., 2, 3, 149-154(1982).

6. Henry, F., Cansell, F., Guillaume, J. L. and Pichot, C., “Study of
the Polymer Latex Coalescence by Dielectric Measurements at
Microwave Frequency—Feasibility of the Method, Colloid. Polym.
Sci., 267, 167-178(1989).

7. Trejo-O’Reilly, J. A. and Flore, R., Mater. Lett., “Studies of the
Mechanical Properties of Styrene-butyl Acrylate-methacrylic
Acid Polymer Films, Mater. Lett., 15(4), 248-252(1992).

8. Eckersley, S. T., “Drying Behavior of Acrylic Latexes, Prog. Org.
Coat., 23(4), 387-402(1994).

9. Foster, A. B., Lovell, P. A. and Rabojohns, M. A., “Control of Adhe-
sive Properties Through Structured Particle Design of Water-borne
Pressure-sensitive Adhesives, Polymer, 50, 1654-1670(2009).

10. Thickett, S. C. and Gilbert, R. G., “Emulsion Polymerization :
State of the Art in Kinetics and Mechanism Polymer, 48, 6965-
6991(2007).

11. Chern, C. S., “Emulsion Polymerization Mechanisms and Kinet-
ics) Prog. Polym. Sci., 31, 443-486(2006).

12. Seo, I. S. and Lee, M. C., “Effects of Intra-particle Composition
on the Adhesive Properties and Water Dispersity of Water Dispers-
ible Acrylic Emulsion Pressure Sensitive Adhesive, J. Korean
Ind. Eng. Chem., 18(5), 444-448(2007).

13. Tobing, S. D. and Klelin, A., “Molecular Parameters and Their
Relation to the Adhesive Performance of Acrylic Pressure-sensi-
tive Adhesives) J. Appl. Polym. Sci., 79(12), 2230-2244(2001).

14. Garrett, J., Lovell, P. A., Shea, A. J. and Viney, D. R., “Water-
borne Pressure-sensitive Adhesives : Effects of Acrylic Acid and
Particle Structure} Macromol. Symp., 151(1), 487-496(2000).

15. Laureau, C., Vicente, M., Barandiaran, M. J. and Leiza, J. R,
“Effect of the Composition Profile of 2-ethyl Hexyl Acrylate/methyl
Methacrylate Latex Particles on Adhesion; J. Appl. Polym. Sci.,
81(5), 1258-1265(2001).

16. Kim, O. and Choi, H., “Studies on the Miscibility and Properties
of Biodegradable Polymer Blends of Pullulan and Poly(vinyl
alcohol); J. Korean Ind. Eng. Chem., 14(3), 307-312(2003).

17. Choi, M. J., Kim, D. H. and Kim, G. N., “Studies on the Surface
Changes and Adhesion of EVA Foam by Plasma Treatment, J.
Adhesion and Interface, 9(1), 9-15(2008).

Korean Chem. Eng. Res., Vol. 47, No. 4, August, 2009



