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E8: 2 Ay w4 AHEdAI= vlol4d AMEAAI polyoxyethylene lauryl ether(C12POE23), polyoxy-
ethylene stearyl ether(C18POE20) & o}ZHRS ARg-ale] 3ttt 9k AWE/dA= FTIR % 'H NMRe]l
oa] gRlstNom, B4 AR TSt f3tES SIS S vheA AEgAlY] Y 9 AR
AF == polyoxyethylene lauryl ether acrylate(C12POE23-AA)] 3l 1.1x10™ mol/L ¥ 37.85 dyne/cm©| 3L
polyoxyethylene stearyl ether acrylate(C18POE20-AA)*| WEA= 9.6x10°mol/L, 39.88 dyne/cmO] T & Ao
A S WA AMEAEAE HFA S 3t FHOIM fFEAIR ARgste] 2 BAE WIS LEE S
57.2~57.5%°] W91eIX SAEUTE 271 F2e] A9, e frel= Alx® CI2POE23-AAE 1122 43
3, CI8POE20-AA= “90ltt. WEg frolAlE o] 83 4 A= 5§ HFZA 24 382 Zlolrt.

Abstract: In this experiment, reactive surfactants were synthesized by using nonionic surfactants such as polyoxyethylene
lauryl ether (C12POE23), polyoxyethylene stearyl ether (C18POE20) and acrylic acid. The synthesized surfactant was
confirmed by FTIR and 'H NMR. In addition, its surface tension and emulsifying properties were estimated. The surface
tension and critical micelle concentration of the synthesized reactive surfactant were 1.1x10* mol/L and 37.85 dyne/cm,
respectively, for polyoxyethylene lauryl ether acrylate (C12POE23-AA) and 9.6x10°mol/L and 39.88 dyne/cm, respec-
tively, for polyoxyethylene stearyl ether acrylate (C18POE20-AA). The synthesized reactive surfactant in this research
was used as an emulsifier in emulsion polymerization of adhesives and its physical properties were evaluated. The solid
content was measured in the range of 57.2~57.5%. In the case of initial adhesion, the C12POE23-AA and C18POE20-
AA made with reactive emulsifier showed “11 and 9, respectively. Water-based adhesive using a reactive emulsifier will
be applied as an adhesive for skin.

Keywords: reactive surfactants, polyoxyethylene nonionic surfactants, critical micelle concentration, pressure sensitive
adhesive, solids content.

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

N oE

ARTAAE A T Aol A AolzA AW TS
Walo] A AL AAA AD 2L Folahe BHo|
th BE 18R ol W81k 15717k 3 Bl e %
Aol BAe ARNDEA B 5 A3

"To whom correspondence should be addressed.
nhjeong@chungbuk.ac.kr, ORC 0000-0002-2328-3627
©2020 The Polymer Society of Korea. All rights reserved.

AgAlE 24719 S/l WA 2ol S%s o &
o] ExE Yol deHe oA AMEAASt, o]
o2 FA] e H|o|2A AMIARE BRETh 2 5, vl
ol AEA= X717} Mk WA S AHEAAl
£ 5k, 8ol ot 2+8719] sfig]7E dojuA] S A
o] SAolth.™ nlo|2/d ABgAle] FRES 28710l w
2} oJHEY, AZHEY, oZE2oE =, ol =g 5ol
o, Hlo|2 AMBGAE A3 AMg-sle] A3l
WS Folo] of=™kA HFAR ARSSlL Tk feket



ST o] g3 EeSAOIYAA uhH AN T4 B Y A 54 7

& k] Aol ARSEE S

A A7} golatal WE THEER &

A 5 e AE 7L oA

ataL JTEE BAF FZ A= Al %—?Oﬂ

4 $7155 82 Sl o1k Slo} 87
3

4 AE 7HIAL °‘J_ —’F*éﬁé Xd"%“ﬂ%

p‘h
I

B N

>

I o
5

N

o Ml o ;\El r

x

Ll

it
¢ to
oX, oo W
=2
fr
>
>,

ELL/
i
2,
=2

2 4o oo
O

fo o
ule
g

=

¢

ofo ofl
%
o
o
2
o
Y
1152
ﬁ
:i
R
O
<
R
(o]
2
2,
)
to
N
N

fl

R
Rl
%0,
i
=)
_1
é
N b
r
o o
>
X‘L‘
n:)i
Jil;
fru
ox
re o
o
o|N
N
s
ol
ol

%‘P}.” ! X47< A 11]7‘ *] 011%4 de Az o vlol
ﬂzﬂﬂ Bo] ol-§H 3L et frelehe o83 FFA
I F FsAE EeER Aot W %‘3 2,

IH—’F*J 5 HAEEE AsTIE 2AF 0] Uk
3 ARSAE F3t T T A S Jerq 011*1 Els
T A 2718 TS FHEA EAR 9k ATE
AE FHARE AR HH S Al SR ZA
of T Fo H= Y] F= 717 w2l
45 7R HEAE s AT o]2ig A4
© XL, dElol g, o 8M=st 22 7 ARl
o]-gste] lA el thgt JITXP o] A2 A|Fe] il 3-&
o] 7Fsd Zlo® 7ldrh

wEpr] B A-rolad= vlo] AAEAAIR] polyoxyethylene
lauryl ether(C12POE23), polyoxyethylene stearyl ether
(C18POE20)2- acrylic acide} RHS-A|A WH3A] AlAEAIA|9
polyoxyethylene alkyl ether acrylateZ 3/33sIHc} 2212 §
g ARE FRls] st sRt=S FTIR ¥4 'H
NMR*O‘ o]ﬁ.g}] TZE 3 slo] ]_oﬂ [e) 1:1 ] ]/ul = _-_(cmc) ‘rr‘
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5, AEES A5t vlol AMEIAIR polyoxyethylene
lauryl ether(C12POE23)3} 435S |3l t}.
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HEME R BR|. 2 Aol AFE % 99% o] H]
o] A Z A polyoxyethylene lauryl ether, polyoxy-
ethylene stearyl ether= Junsei Chemical Co.oA T3+
A glo]l AFE-3E T Sodium carbonate, acrylic acid, p-

0

CHCH,)jqCHyOCH;CHy130H - 4 e
OH

CH{CH 3 }oCH,(OCH;CH4 )5OH \)‘I\ — CH3(CHa )y g CH 5 CCH 5T H by (3

Scheme 1. Synthetic route of the reactive surfactants.
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Figure 1. Flowchart for synthesis of reactive surfactants.

toluene sulfonic acid monohydrate, benzene= Samchun Pure
Chemical Co.ollA isto] Al R1o] AR&-8AT.

HEA| A= A n-butyl acrylate methacrylic acid= Samchun
Pure Chemical Co.ollA4 3+ 2.1, alkyl(Cs~C,6) alcohol
ethoxylate= Dongnam Chemical Co.2llX 43t A3l
t}. 2-ethyl hexyl acrylate® Sigma Aldrichol|A] T3FR2H,
methyl methacrylates= Junsei Chemical Co.®| 4], ammonium
persulfate= T.C.IoNA +43te] AA| glo] ARE-3IATE

Polyoxyethylene Alkyl Ether Acrylate@| &4 B, |
2932 Figure 19 YERASITE 500 mL 47 vkt &
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Figure 2. Flowchart for the preparation of water-based PSA.
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1.58 ppm, -(CH,CH,0),-°] 3.57~3.70 ppm, acrylic acidell ]St
CH,=CHC=0°] 6.00~6.12 ppm, CH,=CHC=0°] 5.86~5.92,
6.26~6.31 ppm 2.2 Table 19| YEFST} Figure 4914 =
Figure 30ll4 WERA] 2= HHA 5.86~6.31 ppmellA] o}=L
bl Wt A] A Eo] FAHASS T 5 Sl
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Table 1. '"H NMR Chemical Shift
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Figure 3. 'H NMR chemical shift of C12POE23.
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Figure 4. '"H NMR chemical shift of C12POE23-AA.

FTIR ZFEqoA 3tES] F8 SIS duRH,
C-H719] A= AF3]3E 2840~3000 cm™!, 92| Z2] C=0
7] 3 3E 1720~1730 cm™, €A1 C=C7] A E 1640~
1645 cm™, ©EIZ¢] C-0-C7] I == 1100~1110 cm oA L}
Ebsith. olo] Atz wkeA AW HENSS &
QlskATt.

o
1= T
Wilhelmy platetd & ol 831e] Z4a9iTt. 7} wheAd Awig

Chemical shift (ppm)

Surfactants
CH;CH, -(CH,),- -CH,O- -(CH,CH,0),- CH,=CHC=0 CH,=CHC=0
C12POE23-AA 0.79(3H) 1.15(20H) 1.42(2H) 3.59(92H) 5.9(1H) 6.30(2H)
C18POE20-AA 0.80(3H) 1.19(32H) 1.46(2H) 3.60(80H) 6.0(1H) 6.30(2H)
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Figure 5. FTIR spectra of (a) C12POE23-AA; (b) polyoxyethylene
(23) lauryl ether; (c) acrylic acid.

Table 2. Surface Properties of Synthesized Surfactants Measured
at 25°C

}/cmc cmce I_rvnax Amin

Surfactants (mN/m)  (mol/L) (mol/cm®)  (nm?)
C12POE23-AA 39.61 9.77x10° 2.6 0.64
C18POE20-AA 40.32 5.5x10° 3.14 0.53

A8 FAHE (fm)= S8 8 JAWAAEF = (eme) =
Table 29} Figure 60 VFERH It C12POE23-AAS] W17

2L 39,60 mN/m & w2] YA FEE 9.54x10° mol/Le]
71011:} C18POE20-AA®] WL 39.97 mN/m%d wj¢] 9
Au A EE = 5.62x10°mol/Le] ghelth

b 2 RO BAagt SRS AV EE
= ve o= Jgldle o 4 gt} Bk ol wEk —log
cme e 7HAashe AL 3eld 4+ )

HAd) 9 29 FE () & 24T 2 9
atod 2] (2)ol] LRSI

Fye= (/RT)(-dHdInC); = (4.606RT)'(-8 #6 logC)y
Amin: 1014/(Nrmax)

(A min)oﬂ '71:].—

(22)
(2b)

RE o471 41734 8314 Jino, T AN L, (040
logC)= logCell tigt HH 7]87], N& ofHIt==2 4
(6.023x10%)°]c}.

7313 (Emulsifying Power). AlHZ-d#19] #3122 Rosano
o} Kimura®] W& ©]4-35ke] 24351t} 200 mL H]o]#
o 0.1 wt% 52| A2/} 831 89 50 mLeF A
2-ethyl hexylacrylate$} vinyl acrylateE Z}2} 25 mL 3 3}aL
A 71Z o]&3o] 3000 rpmollA 1087 WA Z T}, T3k
7180 el WA oA ZHzte] f3tE S S48t

ZEH, A444 A 1Z, 202083

A - A
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Figure 6. Surface tension vs. concentration for the synthesized sur-
factants.
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Figure 7. Emulsifying volume rates vs. time for the synthesized sur-
factants.
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AFES CI2POE23-AAS] 3w 57.5%, C18POE20-AAS]
74e] AL 57.2%7F ko™, C12POE239] f3iAlE
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3} C12POE239] 79 742} 9} *7=2 Z4 =3t} C12POE23-
AAS] 737} CI8POE20-AAS] %718 &E HT} 95381 27]
%ﬂﬂé‘—% UeRd 218 gRleion, o]= odzlsAel= AL

Lol7t Aold5% ggyel AN % Wae] ARow

HE AR B3 STk 7] o] A UedEe &
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HE 9 pH: 21719] §8A1E ALgstel Aze HHA
HE S48, 7 A7 Table 30 ehgl

A=) 75 BRI Aol Fae v thAl

C18POE20—AAJ4- C12POE23-4 35 1530~2430 cps/25 °C°]
W9l e st B Ae glsisn pHel 72
Az ARAZE A8 LA ALL 919 Al 5
als AFo] 57 o 72 24EA.

Table 3. Viscosity and pH of PSAs Prepared with Different
Emulsifiers

CI2POE23-AA  C18POE20-AA CI12POE23

(Z;:/CZ‘?SSL% 1530 1780 2430
pH 7 7 7
N ——— —— POE
———0———-  CI2PDE2EAA

=4 2 —»—— CIEPOEN-AA

Intenssy (%)

Size (mn)

Figure 8. Particle size distribution of the prepared PSAs with dif-
ferent emulsifiers.
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133 nm, C12POE239] 7%~ 207 nmO.& H|$=3+ HH# = AL
o|2F zh= A& RIS WA fr3kAl ARE Alell B
#Y= Alo]z7t B 2] S oZ THExA ] A Afol
zo] IFE F= e = o}ﬁiﬂﬂﬂl, CI2POE23¢] 414
= YA WE X7} FobdA Hrrt vk fEAIE A
o19S w 2ot =A vepds & 9
HEEH: 74 o2 HAFA Az *1 ARE-EE fr3hAl o
E A 5] A2EE S 3hS Figure 99} Table 491
HeRH AT
WA f3A1S A3 M ZA| CI12POE23 AA-4 39 2

o HZE 1.04 kgfo) 3L, C18POE20-AAS] 79 Ao H&t

735 0.96 kgf, C12POE239] 79~ o] H2P4= 0.87 kef=
TP e HREE zk= Rlo g ézégy\g:q’ o8
3~5% oJfolt}.

o] A= HS wl vk SIS AR 73, H]o]
2 AAEIAIE A W B o]F AS 7EAL A
7] wiitol] Ao 715S Fralate] HAA| b 92 A 7]

| —=— C12POE23-AA|
1.3 o CIRPOE20-AA
. —a— C12POE23
G 11
—:f.J — —— L —=
w |0
g . S ——
=
o 0.2 ke — s A
.a i —— ——
Sos
=]
-
0.7
0.6
L= 1 3 3 7 3

Times

Figure 9. Peel test of the prepared PSAs with different emulsifiers.

Table 4. Peel Strength of PSAs Prepared with Different
Emulsifiers

C12POE23-AA CI18POE20-AA  C12POE23

1(kgr) 1.04 0.95 0.84
2(kgr) 1.05 0.98 0.89
3(kgr) 1.03 0.95 0.88
4(kgr) 1.04 0.96 0.85
5(kgr) 1.05 0.97 0.89
Average(kgr) 1.04 0.96 0.87
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