
HAL Id: hal-03881898
https://hal.science/hal-03881898v1

Submitted on 2 Dec 2022

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

Distributed under a Creative Commons CC BY 4.0 - Attribution - International License

Grafting of low cost ultrafiltration ceramic membrane by
Tunisian olive oil molecules and application to air gap

membrane distillation
Imen Derbel, Mouna Khemakhem, Sophie Annick Cerneaux, Marc Cretin, Raja

Ben Amar

To cite this version:
Imen Derbel, Mouna Khemakhem, Sophie Annick Cerneaux, Marc Cretin, Raja Ben Amar. Grafting of low
cost ultrafiltration ceramic membrane by Tunisian olive oil molecules and application to air gap membrane
distillation. Desalination and Water Treatment, 2017, 82, pp.20-25. ⟨10.5004/dwt.2017.20960⟩. ⟨hal-03881898⟩

https://hal.science/hal-03881898v1
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


*Corresponding author.

1944-3994 / 1944-3986 © 2017 Desalination Publications.  All rights reserved.

Desalination and Water Treatment
www.deswater.com

doi: 10.5004/dwt.2017.20960

82 (2017) 20–25
July

Grafting of low cost ultrafiltration ceramic membrane by Tunisian olive 
oil molecules and application to air gap membrane distillation

I. Derbela, M. Khemakhema, S. Cerneauxb, M. Cretinb, R. Ben Amara,*
aLaboratoire Sciences des Matériaux et Environnement, Université de Sfax, Faculté des sciences de Sfax, Rte. De Soukra Km 4,  
3000 Sfax, Tunisia, email: imen.derbel88@yahoo.fr (I. Derbel), khemakhem.mouna@yahoo.com (M. Khemakhem),  
Tel. +216 74 276 400, +216 74 276 763, Fax +216 74 274437, email: raja.rekik@fss.rnu.tn (R.B. Amar) 
bInstitut Europeen des Membranes, UMR 5635 (CNRS-ENSCM-UM), Université de Montpellier, place Eugène Bataillon,  
34095, Montpellier cedex 5, France, email: sophie.cerneaux@umontpellier.fr (S. Cerneaux), marc.cretin@umontpellier.fr (M. Cretin)

 Received 31 December 2016; Accepted 16 May 2017

a b s t r a c t

Grafting is probably one of the most important means to be considered in order to change the 
hydrophilic character of ceramic membranes into hydrophobic ones. In this context, the surface 
properties of a composite ultrafiltration membrane elaborated from the mud of hydrocyclone 
laundries of phosphates, having an average pore diameter of 11 nm and a layer thickness of 
around 9 µm, were chemically modified by grafting Tunisian olive oil molecules. Grafting pro-
cess efficiency was characterized by contact angle measurements, Fourier transform infrared 
spectroscopy, nitrogen adsorption/desorption method and membrane permeability. It was found 
that the contact angle value increases from 16° before grafting to 121° after grafting showing 
that grafting leads to high membrane hydrophobicity. The determination of water permeability 
shows a high decrease from 90 L/hm2 bar to 7 L/hm2 bar, before and after grafting, respec-
tively. The new hydrophobic ceramic membrane seems to be promising in the field of membrane 
distillation using seawater desalination. The salt rejection obtained using grafted UF membrane 
was 99%.
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