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A zwitterionic surfactant shows not only detergency but aso softening 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 dua function surfactant by a single molecule through the inter-
conversion of cleaning and softening effects depending on pH of the aqueous solution. In this study, the dua function charac-
teristics of an amine oxide zwitterionic surfactant were investigated by measuring the zeta potential and the isoelectric point
using quartz crystal microbalance (QCM). In addition, the physical properties of an amine oxide surfactant such as critical
micelle concentration, surface tension, interfacid tension, contact angle and viscosity were measured and phase behavior study
was dso performed. The isoelectric point of an amine oxide surfactant determined by zeta potentia measurement was near
7.35 and that obtained by QCM experiment was about 7.4, where both results were found to be close to the value reported
in the literature.
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Figure 1. Surface tension measurement of amine oxide surfactant with
concentration a 25 C.
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Figure 2. Surface tension measurement of amine oxide surfactant with
pH a 25 TC.
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Table 1. Surface Tension of Amine Oxide Surfactant Solution with
pH and Concentration at 25 T

H
PRI 5 7 9 10 12
Conc.
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Figure 3. Dynamic surface tension measurement of amine oxide
surfactant using maximum bubble pressure tensiometer a 25 C.
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Figure 4. Interfacial tension measurement of amine oxide surfactant
with pH a 25 C.
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Figure 5. Zeta potentid measurement of amine oxide surfactant
solution with pH a 25 C.
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Table 2. Zeta Potential Measurement of Amine Oxide Surfactant
Solution with pH a 25 C

pH 6 7 73 15 17 8 9

Zeta Potential (mV) 1221 1085 091 -3.67 -7.54 -8.88 -15.87
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Figure 6. Measurement of adsorption of ionic surfactants with con-
centration at 25 C.
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Table 3. Adsorption Time and Amount of Amine Oxide Surfactant with pH a 25 T

pH 5 6 7 7.3 7.5 7.7 8 9
d Mass (ng) 161.70 128.70 132.00 136.95 85.80 82.50 66.00 57.75
Gol
Time (min) 717 6.38 9.43 15.68 7.58 7.67 14.43 7.75
Mass (ng) 166.65 155.10 153.45 156.75 132.00 120.45 110.55 102.30
SO,
Time (min) 7.80 6.88 7.33 8.58 5.88 5.87 6.25 8.08
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Figure 7. Measurement of adsorption of amine oxide surfactant with
pH a 25 C.
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