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A B S T R AC T

This paper describes a kinetic study, in optimal conditions, of the facilitated counter-transport of 
valine through bulk liquid membranes using tricapryl methyl ammonium chloride (Aliquat 336) 
as carrier and chloride as counter-ion. Recovery close to 80% has been obtained after 24 h. The 
transport kinetic was analysed by means of a model involving two consecutive irreversible fi rst 
order reactions. The rate constants of the extraction and stripping reactions were determined by 
numerical analysis. Good agreement between the model and experimental data was observed. A 
maximum fl ux of valine transport through the bulk liquid membrane of 0.052/h was obtained.
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1. Introduction

α-Amino acids are the main structural components 
of proteins and enzymes, both of which are decisive 
products for human activity. At present, the commercial 
importance of α-amino acids is based on the wide num-
ber of applications they have in the food, pharmaceuti-
cal and chemical fi elds [1].

The production of α-amino acids is mainly based on 
chemical and biochemical synthesis, the latter usually 
involving microbial fermentation or enzymatic synthesis. 
They are obtained at low concentrations in dilute aque-
ous solutions and their separation from the fermentation 
broths or protein hydrolyzates is rather diffi cult. For this, 
a succession of fi ltration, crystallisation, with numer-
ous concentration steps, and, in some cases, additional 
complementary ion exchange steps and absorption treat-
ments, are required [2]. More effective separation and 
concentration processes would bring down the cost of 
the overall production process.

To this end, membrane technology may supply inter-
esting solutions, because it has been used with successful 
results in separation processes of a diverse nature. For 
example, the use of pressure driven membrane pro-
cesses [3–9] and liquid membranes processes [10–16] 
has been described as being useful for the separation 
and purifi cation of amino acids. The main interest of liq-
uid membranes is related with the possibility of combin-
ing both the extraction and the striping operations into 
only one step [17]. In this paper, this technique is used to 
recover valine from aqueous solutions.

Valine (2-amino-3-methyl-butanoic acid) is one of the 
twenty common amino acids that make up human and 
animal proteins, and is considered an essential amino 
acid because the human body is unable to manufacture it 
naturally. At an industrial level, it is mainly produced by 
fermentation processes [18–20]. As one of the branched-
chain amino acids (leucine, isoleucine and valine), it is 
considered critical to glucose metabolism, protein syn-
thesis, and regulation of the immune system. Valine 
has also been described as being involved in muscle 
metabolism and growth, tissue repair, maintenance of 
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