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Abstract:

Cloud point extraction has shown to be an effective technique to remove the
hydrophobic volatile organic compounds (HVOCs) from aqueous solution by using nonionic
surfactant as a separating agent. Since the surfactant cost is a key determination of the
economic viability of the process, it is important that the surfactants are recycled and
reused.

Thus, this work aims to study the performance of the co-current vacuum stripping
using a packed column for HVOCs removal from contaminated surfactant solution. The
studied surfactants are the secondary alcohol ethoxylates, the branched secondary alcohol
ethoxylates, and the alkyl phenol ethoxylates. Two series of HVOCs, aromatic hydrocarbons
and chlorinated hydrocarbons, are selected as contaminants. The hydrophobic properties of
the HVOCs are described by an octanol-water partition coefficient (K,,). The column is 30.5-
cm in height and packed with 5 mm x 5 mm glass Raschig rings. From experiment, it is
observed that an apparent Henry's law constant (volatility) of the HVOCs in surfactant
solution decrease with increasing the HVOCs hydrophobicity due to the solubilization of the
HVOCs in surfactant micelles. The results from the continuous operation show that the co-
current operation can effectively avoid plugging, excessive foaming, and flooding. However,
it is observed that as the K, increases, the percentage of HVOCs removal and the overall
liquid phase volumetric mass transfer coefficient (K,a) decrease due to the HVOCs’
hydrophobic effect. In addition, a linear log-log and semi-log relationships between the K,

and the performance parameters are also observed.
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