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Solubilization of Nitrobenzene in Micellar Solutions of Tween 80 and Inorganic Salts
LI Sui» ZHAO Yong-sheng, XU Wei>» DAI Ning
(College of Environment and Resource, Jilin University, Changchun 130026, China)

Abstract: The solubilization of nitrobenzene by a nonionic surfactant Tween 80 was investigated at 10°C . Experimental results indicated that the
solubility of nitrobenzene in water was greatly enhanced by Tween 80 at surfactant concentration above CMC( critical micelle concentration) and
a linear relationship was obtained between surfactant concentration and nitrobenzene concentration from the solubility curve. The molar
solubilization ratio (MSR) value was 5.093 and IgK,, was 3.499. The solubilization was attributed to the ethoxylation group in Tween 80
micellar. Effect of four inorganic salts such as NaCl, KCl; CaCl, » MgCl, on water solubilities of nitrobenzene in Tween 80 micellar solutions was
also investigated by a matrix of batch experiments. Mix the Tween 80-inorganic salts at the total mass ratios of 2:1,5:1 and 10:1. The results
show that the inorganic salts at a high concentration( =500 mg*L™") can enhance the solubilization capacities of Tween 80 micellar solution
and increase the value of MSR and IgK,, . Because of the salting-out effect between the micellar of Tween 80 and inorganic salts, the volume
of micelle turns bigger; which may provide larger solubility volume for nitrobenzene. The mixture of nonionic surfactant and inorganic salts can
be used in subsurface remediation as a flushing solution.
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Fig.1 Solubility of nitrobenzene in aqueous

solutions of Tween 80 at 10°C
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Fig.2 Mode of nitrobenzene solubilization in Tween 80 micellar
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Fig.4 Solubility of nitrobenzene in aqueous solutions of mixed

Tween 80 and inorganic salts at the mass ratios of 10:1 at 10°C
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Fig.6  Solubility of nitrobenzene in aqueous solutions of mixed

Tween 80 and inorganic salts at the mass ratios of 2:1 at 10°C
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Table 1 MSR and lgK,, of nitrobenzene in surfactant solutions
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