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Abstract

Acrylic acid (AA) is an important component for the production of acrylate polymer. In a typical
acrylicmanufacturing unit, waste water contains AA in a range of 4-15 wt.% contributes to the high
values of chemical oxygen demand. Due to the toxicity of AA to the aquatic organism, this
wastewatershould be treated before itis discharged to the environment. The waste water could be
evaporated before sending to the incineration which was neither economic feasible nor
environmental friendly. Esterification of wastewater containing carboxylicacid with alcohol could be
a promisingmethod torecover the acid by converting it to ester while purifying the wastewater. In
the present study, recovery of AA via esterification with 2-ethylhexanol (2EH) was investigated. The
model industrial wastewater with various concentration of AA (10-100% w/w) was reacted with 2EH
to produce 2-ethyl hexyl acrylate (2EHA) in the setups with total reflux and continuously water
removal. These Amberlyst-15 (ion exchange resin) catalyzed reactions were carried out under the
mass transfer resistance free region. The performance of both systems was compared. The yield for
the reactions of the AA solutions with the AA concentrations of 30-80% was enhanced significantly
whenthe reactions were carried out using the second setup. The kinetic data of the esterification of
dilute AA was well described by the Eley—Rideal (ER) kinetic model incorporated with a correction
factor to considerthe catalyst fouling effect and pseudo-homogeneous (PH) kineticmodel for the AA
polymerization. The findings have shown the potential of recovering AA from the waste water stream
via esterification. The concentrated AA solutions or larger amount of inhibitor should be adopted to
prevent the catalyst fouling by the deposition of poly-acrylic acid on the catalyst surface.
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