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Project Code : BGJ43-8-0007
Project Title : Use of Coacervate Phase to Extract the Aromatic Solutes from
Wastewater by Using A Nonionic Surfactant
Investigator : Punjaporn Trakultamupatam, The Petroleum and Petrochemical College,
Chulalongkorn University

E-mail Address: nan ppc@yahoo.com

Project Period: 2 years

The cloud point extraction (CPE) of aromatic contaminants (benzene, toluene
and ethylbenzene) from wastewater was studied as batch experiments in laboratory
scale and continuous operation in a pilot scale differential extractor. When the
temperature of the nonionic surfactant micellar solution 1s a greater than its cloud point,
the solution will separate into two aqueous phases known as the micellar-rich phase or
coacervate phase, and the micellar-dilute phase. The organic solutes contained in the
solution tend to solubilize into the micelles and mostly concentrate into the coacervate
phase, leaving the dilute phase with a low concentration of solutes as the purified
water. In batch experiments, several vials containing nonionic surfactant, aromatic
solute, and water with and without added electrolyte (NaCl) were placed in an
isothermal water bath until equilibrium was reached. After phase separation occurred,
the concentrations of nonionic surfactant and aromatic solute in both phases were
analyzed. The results show that the solute concentrations in the coacervate phase
increase as temperature, NaCl concentration and degree of alkylation of the aromatic
solutes increase. In continuous operation, a pilot scale, rotating disc contactor (RDC)
was fabricated. The polluted water and nonionic surfactant solution were fed to the
column counter-currently. The phase separation occurred inside the column. The
concentrations of nonionic surfactant and aromatic solutes in the coacervate stream
and the micellar-dilute phase stream were analyzed. The concentrations of solutes in
the coacervate phase increase as temperature, agitator speed, NaCl concentration,
wastewater/surfactant solution flowrate ratio and degree of alkylation of the aromatic
solutes increase. The overall volumetric mass transfer coefficient (Ka) and the number
of transfer unit (NTU) Iin the RDC increase with increasing temperature and rotation
speed of the rotor disc.
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