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Abstract : Acrylic acid is a commodity chemical which is applicable for various industries such as polymer and textile industry.
Currently, it has been produced by chemical synthesis from petroleum. However, due to the high price of petroleum and global
CO, emission, renewable materials such as sugar are interesting alternative carbon sources for the biological production of acrylic
acid. For an economic production of acrylic acid from renewable carbon sources, a cost effective separation process for acrylic
acid should be needed. In this study, reactive extraction by TOA (tri-n-octylamine) was used for the recovery of acrylic acid from
its aqueous solutions. The effects of polarity of diluents and concentration of TOA on extraction equilibrium were investigated.
The extraction efficiency was proportional to concentration of TOA and polarity of diluents and its value was more than 95% in
the case of sufficient concentration of TOA. From IR spectroscopy, it was concluded that the ratio of (1,1) acid-amine complex
was increased and the ratio of acid dimer was decreased with concentration of TOA. Equilibrium model based on IR spectroscopy
was well fitted with experimental data.

Keywords : Acrylic acid, TOA, Acid-amine complex, Reactive extraction, Equilibrium model
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Figure 1. Equilibrium curves of acrylic acid in various concentration
of TOA/1-octanol.
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Figure 2. Effect of polarity of diluents on equilibrium curves of
acrylic acid in extraction by TOA.
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Figure 3. IR spectra for solutions containing TOA in 1-octanol and
acrylic acid (0.97 mol/L Acrylic acid).
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Figure 4. IR spectra for solutions containing TOA in active dilu-
ents and acrylic acid (0.97 mol/L Acrylic acid, 0.3 mol/L
TOA).
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Figure 5. Three type of complex (1, 1), (2, 1), (1, 1, 1).
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