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Al FA7 olste] pH Zxdolx] ol ARGIAR 2-83o2H FagS veRd 4 glom,
o] pH ZAoAE S0l 22 Hlo|2 AASAAIZ 2-gate] M-S vephd 4= gt} wbA] pHell wh
< ggatd 3 TR AEAA 2AE A E T fAEE FA 23T 5 ik &
HEJA el diste] AHEIAL] 7121 24 (CMC, AXE, ARE, &5, JE,

Slom, BEst AAGAIA] 4-8-dlef] tste] QCM(quartz crystal microbalance)
A} zeta potential 573 WA} efol& ARG AN Sol& ArAZ A= 2hgo] Aty
= 5448 473390t} Betaine AW A2 CMCE 2F 107 mol/Lo|™, CMCellM 2] B2l oF 32 mN/mo|3
t}. Spinning drop tensiometers ARESI] 1 wt% AlHEIA| 847} n-decane 2U Ato]] AAEE pH 2~109]
ZeM AT A3, AR pH 74 SV 1 o) F dels AR Bilow, HH mdehs AE
Akt A aE eI, 2 dAtellA] ARE-3F betaine Y57 AL IAC] T3S QCM AP Fstol 54 A
¥, 538 pH 3.0~3.300 EAI8131.0H, o] A= zeta potential 577 Ao} FLTHS FRASI3IT).

Abstract — A zwitterionic surfactant shows not only detergency but also mildness effect since it shows characteristics
of a nonionic or an anionic surfactant above an isoelectric point, while showing characteristics of a cationic surfactant
below an isoelectric point. Therefore, a zwitterionic surfactant can serve as a dual function surfactant by a single mole-
cule through the interconversion of cleaning and softening effects depending on pH variations of the aqueous solution. In
this study, physical properties of betaine surfactant such as CMC, surface tension, interfacial tension, contact angle and
viscosity were measured and phase behavior study was performed. Also dual function characteristics of betaine zwitteri-
onic surfactant were investigated by measuring an isoelectric point using QCM(quartz crystal microbalance) and zeta
potential measurement. The CMC of betaine surfactant was near 10~ mol/L and the surface tension at CMC was about 32
mN/m. The interfacial tension between 1 wt% aqueous solution and n-decane measured by spinning drop tensiometer at
pH 2~10 resulted in an increase in interfacial tension until pH 5 and a decrease with pH after 5 and equilibration time
showed the similar trend with an increase in pH. The isoelectric point of betaine surfactant measured by QCM experi-
ment was found to exist between 3.0 and 3.3, which is the same as the result determined by zeta potential measurement.
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Fig. 1. Measurement of critical micelle concentration of betaine sur-
factant using ring & plate method tensiometer.
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Fig. 2. Surface tension measurement of betaine surfactant with pH
using ring & plate method tensiometer.
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WA 78N9] pH sof| e Bude 7hs gejste] &
Aletgiet. Adellr & 7 Slzol 4k pH ZxlollA AL 3=l
&N HAS FEol IAIRlo] vl A At gk 2= A
< & 5 QU)K 899 pHE S7MAF Ol wEt AlHEAd A
T8N AL SR pH 7 o] oAM= okt o
Al ZAsh 1 Wk vl 22 A8 B 4= Q). Maximum bubble
pressure tensiometers ARE-510] AHEAIA] =g-H 0] A7t wpE
Y783 (dynamic surface tensionys 7381910, 1 A3= Fig. 3°]]
YRS, Fig. 32] AellA & 5 Alo] BHEe E=gsisis wl
o] A 32 oF 34 mN/mel™, AlE A2 =5l nlHst
oq CMCC’“ _]_Eo /“1:7]_ 57]_6‘1-2 Qj_'—?—ﬁ]— 2= 0] OL]_ "Ag.oﬂ /\]—
o) ARMBIA FErt e 2N E FHol] TRk b B
AlZo] A E= 74% 2 < ek Fig. 1~39] Aol & ¢ Q%
o] AAGIA 78N T CMC o172 wXolA ok
32~34 mN/m?] %k% }X]m], 7% pH 2270l wat & Aol ¢l
ot pH7F 5731 7ol A Foligke VYRS, whaba =88
] pHell W 3 ”d’é—‘jf? %é—% 3ol pH Wl w54 Al
HEGA o] 5o Mguriet FEHA ARG AHEA
(surface activity)> 1A W35} %Lt A& gl 4= Qi 13t
pH 79 1 wt% betaine AU JA| 5§l tiste] HF2 7} 4
7&?* A}, 77} 57.1°, 0.988 cPo]olom, AMEIA F
HIA AL & A3 glleH17, 18]
Spmmng drop tensiometers AFESI] 1 wi% AHEAA| =8N
¥} n-decane 2 Alo]9] AAAHE pH 7ol we} SIS
v, 71 A3E Fig. 40 YRS A3elld & 4= Q1%o] pH 29

42
b3

Table 1. Surface tension of betaine surfactant solution with pH and concentration

H
Concentration b 3 4 > 7 0 10
1% 30.874 31.806 32.630 34.185 34.193 33.587
Surface tension 3% 30.803 31.634 32.561 34.073 33.927 33.705
5% 30.943 31.699 32.567 33.902 33.985 33.414

Korean Chem. Eng. Res., Vol. 47, No. 1, February, 2009



34 224 -

80

70

60

50

S

S~

=

1S

S 40

o 30

3 —%—10"-5mol/L

o 20 | ——10™-4mol/L

5 —#—10"-3mol/L

w 10 —o— 10"-2mol/L

10™-1mol/L

0

0 10000 20000 30000 40000 50000 60000

Surface age(ms)

Fig. 3. Dynamic surface tension measurement of betaine surfactant
using maximum bubble pressure tensiometer.
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Fig. 4. Interfacial tension measurement of betaine surfactant with pH
using spinning drop tensiometer.
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Fig. 5. Measurement of adsorption of anionic and cationic surfactants
with concentration using QCM(quartz crystal microbalance).
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Fig. 6. Measurement of adsorption of betaine surfactant with pH using
QCM(quartz crystal microbalance).

2 ARG A AdFe 575 Fig. 6°ﬂ HERYSITE. Fig. 64
Aol & = Qo] AHSIA FAHE pH A 545] 1
&3t} pHE U S7HA el ok %Xﬁ]' o] ‘3}{} 7kt v
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Fig. 7. Zeta potential measurement of betaine surfactant solution with
pH.
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gato] YERISITE. Table 2004 & = Qlzo] <¥&/d AAgAdAl
&N Fago] PPl k= ’\] %

H o7 H|wZA wE A7lo] FEo) =

2 &0 P = Re g O]D]'

Arag/dA] 4842 pH Z210]| WS zeta potential 578 E5}
o SRS AN, ©] ah= QCM 7ol el At 5
Kiksirdeus H]JJ_OI-S“iU]-. Zeta potential 7> 5782 A7) $
slo] nkd o2 glo] AREE|E= WhHotH22]. o] $I3te] pH &
1ol Wt 0.01 wi% AIAZ/dA T8N zeta potentiale =7J 3}
Qo 1 A3= Fig. 73 Table 30 2H2F JeIiT). Fig. 73
Table 3] Aol & 4= 9l%0o] pH7F &F 3.1 Q1 ZNA zeta
potential k0] 02 7FAH], pH 3.1 ©]38}2] Z7eX T zeta potential

o] ko] 71& 7k pH 3.1 ©]42] Z7o)A= zeta potential©] 22
e Zh= 21E ERIE < Qlk o] ek AR n]Fo] Kol Afe|
2 A3 betaine A AlA A= A G9<1 pH 3.0~3.31
A SRS 2 74—% oF = 9t} w3t Fig. 58} 79 42 LR
betaine ¥Zd ﬁ]‘q%" Al =8N zeta potential’} QCM 575 4
J’]*H]JLOH HY, 534 54 A7) ol AR E8R1E 5 3l
o, Wb QCM %Xé% F3to] T84 o] Thsd AE §
o181 2=

(o)
s 49l

Table 3. Zeta potential measurement of betaine surfactant solution
with pH
pH 2 3 33 3.7 4 5
Zeta Potential(mV)  5.19 152 254 -7.86 -12.11 -19.63

Table 2. Measurement of adsorption time and amount of betaine surfactant solution with pH using QCM(quartz crystal microbalance)

pH 2 2.5 3 33 3.5 3.7 4 5
Sio mass (ng) 396 383 225.1 330.2 330 321.8 316.8 310.2
i
2 time (min) 7.16 7.42 7.28 7.80 7.02 5.78 7.08 6.63
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