
Author’s Accepted Manuscript

Selective transport of neutral amino acids across a
double-membrane system comprising cation and
anion exchange membranes

Kenta Ueno, Tsubasa Doi, Ben Nanzai, Manabu
Igawa

PII: S0376-7388(17)30153-9
DOI: http://dx.doi.org/10.1016/j.memsci.2017.04.013
Reference: MEMSCI15177

To appear in: Journal of Membrane Science

Received date: 17 January 2017
Revised date: 6 April 2017
Accepted date: 7 April 2017

Cite this article as: Kenta Ueno, Tsubasa Doi, Ben Nanzai and Manabu Igawa,
Selective transport of neutral amino acids across a double-membrane system
comprising cation and anion exchange membranes, Journal of Membrane
Science, http://dx.doi.org/10.1016/j.memsci.2017.04.013

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2017.04.013
http://dx.doi.org/10.1016/j.memsci.2017.04.013


 

 

 

1 

Selective transport of neutral amino acids across a double-membrane system comprising 

cation and anion exchange membranes 

Kenta Ueno
1
, Tsubasa Doi

1
, Ben Nanzai

2
, and Manabu Igawa

1*1
 

1 
Faculty of Engineering, Kanagawa University, Rokkakubashi, Kanagawa-ku, Yokohama, 

Kanagawa Pref. 221-8686 Japan 

2 
Faculty of Science and Technology, Shizuoka Institute of Technology, Toyosawa, Fukuroi, 

Shizuoka Pref. 437-8555 Japan 

igawam01@kanagawa-u.ac.jp 

Abstract 

A double-membrane system comprising a cation-exchange membrane and an anion-exchange 

membrane can separate acidic, basic, and neutral amino acids in a dialysis process without changing 

the solution pH. Amino acids with similar electrical charges, neutral amino acids, were also 

separated in this system according to their molecular weights and hydrophilic/hydrophobic 

properties in a neutral pH range. The transport of neutral amino acids was enhanced across the H
+
 

type cation-exchange membrane and the OH
-
 type anion-exchange membrane, and the transport 

properties in this system were investigated. The transport equation in this system for amino acids 

was derived using the constants of the membrane properties. Neutral amino acids are separable 

efficiently by the combination of cation and anion exchange membranes. 
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