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A B S T R AC T

The study is aimed at investigating the suitability of ceramic membranes to the decolouriza-
tion of organic dye solutions. The process involved commercially available ceramic membrane 
modules CéramINSIDE® (Tami Industries) of various cut-off values (15 and 150 kDa). The ultra-
fi ltration (UF) experiments were performed at a transmembrane pressure of 0.2 MPa with the 
use of cross-fl ow system J.A.M INOX PRODUKT. Comparable studies including the effect of 
hydraulic conditions existing in the system on membrane performance were reported. Trans-
port and separation properties of the membranes towards dye solutions were investigated at 
varied linear velocity in the modules (1.5; 2.9; 4.4; 5.9, and 6.9 m/s). Seven anionic organic dyes 
(Methyl Orange, Indigo Carmine, Amido Black, Titan Yellow, Direct Blue, Direct Green, and 
Direct Black) of molecular weight ranging from 327 to 1084 Da were used in the tests. The UF 
tests were carried out with dye solutions and dye solutions containing mineral salt (NaCl). 
The results showed that increasing the linear velocity generally improved the membrane 
permeability, whereas dye selectivity was strongly affected by the molecular weight of the dye 
tested and the membrane cut-off. Nevertheless, the ceramic membranes yielded an 85–99% 
retention of the high-molecular-weight dyes (above 600 Da) irrespective of the hydraulic condi-
tions in the module, membrane cut-off and dye solution composition.
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1. Introduction

Many industries, such as dyestuff, textile, paper and 
laundry generate a considerable amount of coloured 
wastewater. The effl uents from dyeing units in a tex-
tile plant are often rich in colour due to the residual of 
applied dyes. They also contain mineral salts and sur-
face active agents, as well as some other chemical addi-
tives (lubricants, foam reducing agents, egalisers, etc.) 
[1]. Because of increasingly stringent restrictions on the 
organic content of industrial effl uents it is necessary to 
eliminate organic load from wastewater before it is dis-
charged. Taking into account the necessity of sustainable 
development in industry as well as economic reasons, 

it is advisable to develop advanced treatment methods 
to minimize waste fractions (involving zero discharge).

Membrane processes, especially nanofi ltration (NF) 
and reverse osmosis (RO) with polymeric membranes, 
are being increasingly used in the treatment and reuse 
of coloured wastewater [2–5]. However, the limita-
tion in polymer membrane operation occurs when the 
chemical, thermal or mechanical stability of the mem-
brane is exceeded by the solution to be treated. Due to 
extremely high chemical and physical stability, possibil-
ity of regeneration and long life, ceramic membranes 
may be more favourable economically, than polymeric 
membranes, in the dye effl uent treatment. On the other 
hand, low-pressure membrane processes (microfi ltra-
tion, MF and ultrafi ltration, UF) seem to be more profi t-
able, than NF or RO, due to low energy consumption 
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