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ABSTRACT

Bipolar membrane electrodialysis consisting of one bipolar membrane, one anion-exchange
membrane and one cation-exchange membrane was performed to achieve the production of
L-lysine from L-lysine (L-Lys) monohydrochloride. Several experimental parameters including
the operation voltage, the initial L-Lys�HCl concentration and operation temperature were
compared and discussed. The Cl� removal ratio, the electric conductivity, the pH in various
compartments, the current efficiency (CE) and the energy consumption (EC) were presented
and analyzed respectively. When the initial concentration of L-Lys�HCl is 0.6mol/L and the
constant voltage is 40V, the removal ratio of Cl� reached 86.6%, the CE 24% and the EC
28.2 kWh/kg. Elevating the operation temperature can promote the electrodialysis process
slightly.
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1. Introduction

L-Lysine (L-Lys) is an essential amino acid gener-
ally considered as a fundamental substance of human
body, which has a wide range of application in phar-
maceuticals, food and feed industry [1]. L-Lys is neces-
sary for physical growth and skeletal development
especially for children [2]. Concretely, it is beneficial
to absorb calcium, keep nitrogen balance and ensure
lean body mass [3]. Commercial L-Lys is usually pro-
duced as L-lysine monohydrochloride (L-Lys�HCl),
since L-Lys is difficult to preserve and easy to absorb
moisture as a natural protein. However, L-Lys�HCl is
not commonly suitable for eating directly, and Cl�

needs to be removed in order to gain the L-Lys of high
medical and edible value [4].

In our earlier work, Cl� was removed by tradi-
tional ion exchange membrane electrodialysis [5],
where the final Cl� removal ratio reached about
73.1%—a little lower for practical application. Then
ion substitution electrodialysis was tried for produc-
tion of L-Lys, and results shown a much higher Cl�

removal ratio, 95.6% [6]. However, in order to achieve
the highest Cl� removal ratio, a little amount of buffer
solution was added to the feed liquid in ion substitu-
tion electrodialysis, which may lead to a slight impu-
rity of the as-produced L-Lys. Therefore, another
novel electrodialysis method, namely, bipolar mem-
brane electrodialysis, is expected to be developed to
achieve purer L-Lys from L-Lys�HCl.

Bipolar membrane is a special type of ion-
exchange membrane and its well-known function is to
split water into OH� and H+ in a direct current field
[7–9]. Bipolar membrane electrodialysis has been used*Corresponding author.
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