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A B S T R AC T

A process of chemo-dialysis involving poly(benzimidazole) (PBI) as a chemically active mem-
brane material is proposed for the transport of inorganic acids. These membranes possessing 
basic nature selectively bind acid molecules present in the feed solution due to acid-base inter-
actions. They are transported across the membrane by concentration gradient as the driving 
force. The transported acid molecules are stripped away from other side of the membrane sur-
face by a suitable stripping agent or water. Effects of nature of feed acid (pKa, molecular size), 
its concentration in the feed solution and the nature of stripping agent (base or water) on acid 
transport properties are presented. Membranes showed appreciable transport rates for three 
acids, viz., H2SO4, HCl and HNO3. The fl uxes for different acids varied from 16.1 to 140.7 g/m2 h
under different operating conditions. Most signifi cantly, there was no transport of non-acidic 
solutes such as NaCl or glucose. This could be made possible since these solutes neither get 
sorbed in the membrane matrix, nor does the membrane exhibit any porosity for the transport to 
occur through pores. This resulted in practically infi nite selectivity of transported acid over the 
non-acidic solutes. Use of water as the stripping agent allows recycling of the acid, making the 
process economically attractive. Moreover, possible recovery of acid and its reuse eliminated 
the requirement of acid neutralization and disposal; which is a routine practice followed today. 
Thus, this process of chemo-dialysis is economically attractive and environmentally benign.
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1. Introduction

Inorganic acids are widely used in various chemi-
cal processes such as steel and metal surface treatment, 
metal refi ning, electronics, glass industry, pigments, fi ne 
chemicals, etc. [1]. The spent liquor from these processing 
contains acid and other metallic or organic impurities and 
represents a major environmental concern. As an example; 
steel pickling liquor contains varying amounts of Co, Ni, 

Fe, HCl, H2SO4, HNO3 and HF; while etching waste liquor 
of semiconductors contains Al, Fe, Na, HNO3, H3PO4 and 
acetic acid [2,3]. Stringent environmental legislations on 
the discharge of industrial effl uent are being forced world-
wide, which makes the acid containing effl uent treatment 
as an important step before its discharge [4]. A neutraliza-
tion-precipitation-discharge sequence is most frequently 
used, which poses environmental consequences related to 
the accumulation of toxic solid wastes.

In view of large amount of acid usage and economi-
cal benefi ts offered by acid recycling, (e.g., ~40% cost 
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