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A Study on Preparation of Colloidal Gas Aphrons and Stability
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ABSTRACT : The stability of CGAs(colloidal gas aphrons) prepared from non-ionic and ionic surfactants was investigated. Those surfac-
tants were sodium dodecyl sulfate(SDS), Triton X-100, Tween 80 and Quillaja Saponin. The stability of CGAs prepared from single surfac-
tants or mixed surfactants(two components) using a CGA generator was investigated as functions of temperature, surfactant concentration
and stirring time. Saponin among the single surfactants has shown the longest duration time(143 min) and then, Triton X-100, SDS, and
Tween 80 were followed by at room temperature. In case of CGAs heated up to 70°C, SDS endured for 116 min but Saponin lasted for
only 105 min, which was a considerable reduction of the duration time of CGAs at room temperature. For mixed surfactant pairs, stability
of any one pairs stood between the two. That meant no synergic effect for surfactant blending. At the higher temperature, Saponin+Triton
X-100 was disclosed to be the lowest, 53 min, meanwhile Saponin+SDS was the highest at ambient temperature. The CGAs, initially about
140 pm in diameter, began to grow right after the agitation to be about 190 pum owing to coalescence of the bubbles and then became to
collapse. When heated, CGAs including Saponin tended to be smaller while the others to be larger. In summary, we found that the stability
of CGAs or the duration time was greater for single surfactants and at room temperature rather than for mixed surfactants that caused
substantial intermolecular interactions in the CGA structure and at the higher temperature.
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Table 1. Chemical properties and concentration ranges of surfactants used in this study

Surfactants Properties Molecular Formula Molecular weight | Critical Micelle Concentration(CMC)
SDS Anionic CH;(CH,);10803Na 288 g/mol 0.242%
TritonX-100 Non-ionic CoH 7CsH4O(CH,CH,0) sH 628 g/mol 0.0141%
Tween 80 Non-ionic C13S6EO20 1,310 g/mol 0.00148%
Saponin Non-ioni¢ (C26H31010)n 0.1%
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Fig. 1. A CGA generator and a schematic of colloidal gas aphrons.
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Table 2. Optimal conditions of CGA's formation and stability
for single surfactants

\@zlis Optimum | Optimum Decay time ecay time
Surfactants._mixing time|concentration(room temperature) (70°C)
SDS 10 min 2 CMC 105 min 116 min
Saponin 15 min 1 CMC 143 min 105 min
Tween 80 | 15 min 1 CMC 81 min 90 min
Triton X-100[ 10 min 2 CMC 112 min 102 min
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Table 3. Optimal conditions of CGA's formation and stability for mixed surfactants

Variables Optimum Optimum Decay time Decay time
Surfactants mixing time concentration (room temperature) (70°C)
SDS+Saponin 20 min 241 CMC 139 min 105 min
SDS+Tween 80 15 min 241 CMC 74 min 73 min
SDS+Triton X-100 20 min 242 CMC 70 min 105 min
Saponint+Tween 80 20 min 1+1 CMC 69 min 75 min
Saponin+Triton X-100 20 min 1+2 CMC 65 min 53 min
Tween 80+Triton X-100 15 min 2+1 CMC 74 min 74 min

(d)
Fig. 2. Photographs of CGAs including SDS in 15 min(a), 60 min(b), and 105 min(c) at room temperature; in 15 min(d), 60
min(e), and 116 min(f) at 70C.
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Fig. 3. Photographs of CGAs including Saponin in 15 min(a), 60

60 min(e), and 105 min(f) at 70C.
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Fig. 5. comparison of the decaying size of CGAs formed with single surfactants at room temperature(—<>>-) and higher

temperature(70°C, ——).
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(d) (e)
Fig. 7. Photographs of CGAs including Saponin+Triton X- 100 in 15 min(a), 45 min(b), and 65 min(c) at room temperature;
in 15 min(d), 45 min(e), and 53 min(f) at 70°C.
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Fig. 10. Comparison of the decaying size of CGAs formed with mixed surfactants at room temperature(—<>) and higher

temperature(70°C, ).
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