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A B S T R AC T

2-Propenoic acid (acrylic acid) extraction from aqueous solution using tridodecylamine (TDA) 
extractant dissolved in fi ve single solvents (isoamyl alcohol, heptanol, hexanol, octanol, deca-
nol) at 298K was studied. Some parameters related extraction, the extent to which the organic 
phase may be loaded with acrylic acid is expressed as loading ratio, Z, its values extraction 
effi ciencies E and distribution coeffi cients, KD, were calculated in light of the experimental 
data. According to Bizek Approach, equilibrium complexation constants for (acid:amine) (1:1), 
(1:2) have been determined. The maximum removal of acrylic acid accomplished was about 
91% with isoamyl alcohol having 1.188 mol.dm−3 initial concentration of TDA. Linear Solvation 
Energy Relationship (LSER) model was applied experimental data. LSER model results were 
compared with the experimental results and well agreement between them was observed.
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1. Introduction

Acrylic acid is used primarily as an intermediate in 
the production of acrylates, which, in turn, are used in 
the production of polymers for coatings, paints, adhe-
sives, paper and textiles. Acrylic acid is produced from 
the vapor phase oxidation of propylene or acrolein 
over an oxidation catalyst. The gaseous reactor effl uent 
is then cooled and/or absorbed in water to obtain an 
aqueous solution containing from 10–80% acrylic acid 
and other impurities. The separation of acrylic acid from 
this aqueous stream has been diffi cult due to the relative 
volatilities of water [1].

Among the various alternatives methods (distillation, 
adsorption, electrodyalis etc.) for recovery of acrylic acid 
from the aqueous solution, solvent extraction appears to 
be the most promising one [2]. A principal disadvantage 
with recovery systems using solvents that have a boiling 
point lower than that of acrylic acid has been the need for 
a large amount of heat and solvent usage. An appropri-
ate liquid-liquid extraction can provide high distribution 

coeffi cient, high selectivity and thus high economic 
potentials [3]. The improved results laid down the estab-
lishment of technology of reactive extraction for recov-
ery of carboxylic acids. Organophosphorous compounds 
and secondary, tertiary and quaternary amine are widely 
employed to extract carboxylic acids. Out of the above 
extractants, tertiary amines have proved out to be most 
successful in recovery of carboxylic acids from dilute 
solutions [4–8]. An important study on the infl uence of 
diluents on amine extraction of carboxylic acids was car-
ried out by Tamada and King [9,10].

Effect of extractant, diluent, initial acid concentration, 
extraction temperature are studied in literature [2–13]. 
Senol [10] investigated the equilibrium conditions for 
extraction of nicotinic acid between water and tri-n-octyl 
amine (TOA) dissolved in various diluents. Effect of dilu-
ents on the extractability, infl uence of acid structure and 
modelling of extraction system was discussed. Zhong 
et al. [11] studied the reactive extraction of propionic 
acid using Alamine 304-1 in 2-octanol, 1-dodecanol and 


