
* Corresponding author.

1944-3994/1944-3986 © 2023 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2023.29342

289 (2023) 80–91
March

Chromium removal by newly developed microbial consortia supported on 
wood husk

Meryem Asria,*, Redouane Ouafib, Wifak Bahafida, Soumya Elabeda,c, 
Saad Ibnsouda Koraichia,c, Filomena Costad, Teresa Tavaresd, Naïma El Ghachtoulia

aLaboratoire de Biotechnologie Microbienne, Faculté des Sciences et Techniques, Université Sidi Mohamed Ben Abdellah, Fès, Maroc,  
Phone: (+212) 669111680; email: meryem.asri@usmba.ac.ma (M. Asri) ORCID: http://orcid.org/0000-0002-0886-9582, Phone: (+212)  
667 827 230; email: wifak.bahafid@gmail.com (W. Bahafid), Phone: (+212) 663 450 648; email: soumya.elabed@usmba.ac.ma  
(S. Elabed), Phone: (+212) 664 772 800; email: saad.ibnsouda@usmba.ac.ma (S.I. Koraichi), Phone: (+212) 655 559 261; 
email: naima.elghachtouli@usmba.ac.ma (N. El Ghachtouli) 
bLaboratory of Electrochemistry Engineering, Modeling and Environment, Faculty of Science, Dhar El Mahraz, 
University Sidi Mohamed Ben Abdallah, Route Immouzer, P.O. Box: 2202, Fez, Morocco, Tel.: (+212) 6 76 08 79 63; 
email: redouane.ouafi@usmba.ac.ma (R. Ouafi) 
cCentre Universitaire Régional d’Interface, Université Sidi Mohamed Ben Abdellah, Fès, Maroc 
dCEB-IBB – Centre of Biological Engineering, Institute for Biotechnology and Bioengineering, University of Minho, Campus de Gualtar, 
4710-057 Braga, Portugal, Phone: (+351) 964 581 092; email: filomenacpcosta@ceb.uminho.pt (F. Costa), Phone: (+351) 963 001 961; 
email: ttavares@deb.uminho.pt (T. Tavares)

Received 1 September 2022; Accepted 18 January 2023

a b s t r a c t
The resistance of microbial consortia to environmental challenges offers great stability to its mem-
bers. In this work, biofilms of heavy-metal resistant microbial consortia supported on wood husk 
were studied for Cr(VI) removal. The theoretical biofilm adhesion of microorganisms on the sup-
port was studied using Extended Derjaguin–Landau–Verwey–Overbeek. The theoretical results were 
confirmed by scanning electron microscopy visualization. Batch experiments were conducted to 
investigate the biosorption of Cr(VI) from aqueous solutions onto microbial cells. The yeast–yeast 
consortia showed an antagonistic relationship reducing the chromium removal efficiency, while a syn-
ergetic action was noted between bacterial and yeast strains. Compared to the pure yeast culture, the 
microbial consortia demonstrated greater efficiency for chromium remediation. It allowed the reduc-
tion of the treatment time by 20%, signifying a complementary interaction among microbial strains. 
In the open system, the Cr(VI) elimination of the pure culture of Wickerhamomyces anomalus was com-
pared to that obtained with W. anomalus – bacteria consortia. The best performance was obtained by 
W. anomalus – Bacillus sp. consortium. It was able to eliminate 97% of the Cr(VI) at an initial concen-
tration of 50 mg·L–1. Our results demonstrate that the employment of microbial consortia is advanta-
geous in the chromium removal from contaminated environments.
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