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The largest waste stream is generated in oil and gas industries. In order to meet environmental regulations as well as to reuse produced 
water, treating brine produced water is very important. Membrane distillation (MD) is an emerging desalination technology for 

desalination of highly saline waters that it can enhance desalination performance using CNT/ceramic composite membrane. In this work, 
the membrane is composed of a homemade ceramic support made of alumina based with a fluorinated hydrophobic grafting molecules 
layer. The CNT was used for thin film constructed on hydrophobic membrane. The modified surfaces were characterized by contact angle 
and FTIR. The results support the contact angle values (>150°) and FTIR spectrum indicating perfluoroalkylsilane substitution with 
hydroxyl groups. The modified hydrophobic membrane was utilized in vacuum membrane distillation (VMD) set up to desalination of 
brine steam. VMD used in range of 70-95°C for brines contains 50 g/L sodium chloride obtaining the crude oil salting plant. The CNT 
immobilized membrane significantly enhanced to permeate flux with the flux reached as high as 39 Kg/m2h at 80°C. The salt rejection 
was higher than 99% observed. The enhanced performance of flux can be due to the fluid permeation through the smooth and super 
hydrophobic inner walls of the grafted CNTs. In the fouling test, the permeate flux was reduced about less than 16% for the modified 
membranes over 60 h experimental run that it indicates that the enhanced surface hydrophobicity causes a better fouling resistance. The 
overall enhanced performance of the CNT assisted membrane can be due to the rapid transport of water vapor through the smooth CNT 
surface with hydrophobic nature, which lowers the transport resistance, accompanied by Knudsen diffusion paths at the nanoscale.

Figure 1: The synthesized CNT/ ceramic composite membrane (cross section image).
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