
Desalination and Water Treatment
www.deswater.com
1944-3994 / 1944-3986 © 2010 Desalination Publications.  All rights reserved.
doi: 10.5004/dwt.2010.1170

20 (2010) 96–101
 August

* Corresponding author.

Organic dye removal by combined adsorption–membrane separation process

Hana Jirankova*, Jan Mrazek, Petr Dolecek, Jiri Cakl
Department of Chemical Engineering, Faculty of Chemical Technology, University of Pardubice,  
Nam. Cs. legii 565, 532 10 Pardubice, Czech Republic
Tel. +420 466037134; Fax +420 466036361; email: hana.jirankova@upce.cz

Received 6 April 2009; Accepted in revised form 25 January 2010

abstract
Wastewater reuse is one of the principal tasks of modern industry. For this purpose several physical, 
chemical and combined methods have been used. This contribution deals with the study of com-
bined adsorption–membrane separation process in water treatment. The hollow fiber membrane 
microfiltration dead-end process combined with adsorption on powdered activated carbon (PAC) 
was used to separate organic dye from water solutions. Adsorption characteristics of organic dye 
Egacid Red G200 on PAC were studied in batch experiments. From the experimental data the pa-
rameters of Langmuir, Freundlich and Sips adsorption isotherms were evaluated. The Langmuir 
type kinetic model was investigated to find the best-fitted model for the experimental data obtained. 
During the submerged hollow fibre membrane microfiltration operated in dead-end mode it was 
found that the membrane was effective for removal of PAC particles from water suspensions. 
Only limited membrane fouling was observed in the range of variables tested. From this study it is 
evident that the combined membrane process has a potential application for organic dye removal.
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