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ABSTRACT 

Oil and grease is a common pollutant in a wide range of industries. In the past the used emulsion was discharged to either 

public sewers or rivers without treatment. It resulted in environmental pollution and loss of oil. Therefore the separation of oil in water 

emulsion has a great importance either for environmental purposes or for recovery and reuse of the separated components. Membrane 

technology can be an inexpensive and efficient alternative method for separation of emulsions. Development of membrane technologies 

has most recently embodied applications in processing of emulsions. This review aims at the progress in the development of membranes 

and it’s significance in treating the oily waste water using membrane distillation. 
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INTRODUCTION 

Oil is one of the important contaminants in water and causes the waste water problems in environments. Oily waste waters are 

produced by various industries and plants such as oil refineries, petrochemical plants, metal working plants and specifically, oil 

terminals during washing and reserving tanks. These waters create a major ecological problem throughout the world. To solve the issue 

with stable emulsion and oily waste waters, the investigation of the membrane separation for oily waste water treatment was started 

well over 35 years ago. After that there are many reports, particularly, based on membrane separation processes including: the 

dehydration of oil emulsion via pervaporation, reverse osmosis, ultrafiltration, membrane extraction for fat removal, application of an 

electric field to coalesce the droplets. Compared to other processes, Membrane distillation has several unique advantages, which could 

make it the preferred technology in various waste water treatments. Mouna Khemakhem et al., (2013) 

Membrane Distillation is a thermally driven separation process, in which only vapour is transported through a porous 

hydrophobic membrane. The driving force of the process is supplied by the vapour pressure difference caused by temperature gradient 

imposed between the liquid-vapour interfaces. It has applications in the treatment of thermally sensitive industrial products such as 

concentrating aqueous solutions in fruit juices, pharmaceutical industry, in waste water treatment and water desalination. Several MD 

configurations can be used such as Direct Contact Membrane Distillation (DCMD), Air Gap Membrane Distillation (AGMD), Vacuum 

Membrane Distillation (VMD) and Sweeping Gas Membrane Distillation (SGMD). Membrane Distillation can produce high water 

quality and is a total barrier for ions, macromolecules, colloids, cells and other non-volatiles. It can be operated at atmospheric pressure 

and suitable for remote locations.  

Membrane distillation membranes: MD membranes have to be porous, hydrophobic, thermally stable and chemically resistant to the 

feed solution. The main Characteristic features are high liquid entry pressure, high permeability and low fouling rate. Current trends in 

Membranes for Membrane Distillation. There are some recent trends in membranes for MD. Electrospun nanofiber membranes have 

been reported in recent studies. Graphene has wide applications due to its very high strength to weight ratio. It has amazing selective 

permeability towards various components. Biomimic membranes like aquaporin have great potential for desalination applications due 

to their high permeability and selectivity towards water molecules. The carbon nanotube in water desalination has shown excellent 

porosity and hydrophobicity and also increase in flux enhancement.  

Methodologies applied in md for the treatment of oily water 
Reference Membranes used/Methodology Feed water Inference 

A.El.Abbassi et 

al.,(2009) 

PTFE(TF200),PVDF 

(GVHP)/DCMD 

Olive oil mill waste water PTFE showed better result than PVDF 

Thwe-Htun haing et 

al.,(2010) 

Submerged MD Bioreactor Petrochemical waste 

water 

Good quality water meeting Singapore Standards but total 

organic carbon content was higher 

Guangzhi Zuo et 

al.,(2013) 

Plasma induced grafting of PEG and 

TiO2in PVDF/DCMD 

Synthetic sea water 

containing 0.01% 

mineral oil 

Stable flux for 24 hours, No fouling and wetting 

A.El.Abbassi et 
al.,(2014) 

Integrated MF/DCMD- Commercial 
PTFE/DCMD 

Oil mill water Good clean water, got phenol concentrate rich 

Francesca et al.,(2014) Lab PVDF and Commercial PP/DCMD Oil filled produced water Salt rejection 99%,Total organic carbon rejection>90% 

H.Kai et al.,(2014) PTFE and PP/ DCMD Table olive waste water High quality permeate, phenol concentration-16mg tyrosol 

equivalents/L 

Mohammed et al.,(2014) PTFE/SGMD Dewatering of dilute 

glycerol solution 

Solute Rejection 99%,Distillate was maximum 

Mouna Khemakhen et 

al.,(2014) 

Novel flurosilanes grafted ceramic 

membranes/AGMD 

Oily water after car 

washing 

Flux and Retention was high 

Fouling: Feed pretreatment and chemical cleaning are the main scaling prevention tools employed in membrane technology. The 

fouling prevention methods in MD are increasing the feed flow rate, hydraulic cleaning, reducing surface roughness, changing the 

hydrophobicity of the membrane, magnetic water treatment and changing surface charges on the membrane. Leonard D.Tijing et al., 

(2015). In Guangzhi Zuoet al.,(2013),an effective method to modify hydrophobic PVDF to highly hydrophilic membrane surface via 
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plasma induced grafting of PEG and TiO2 particles for the treatment of synthetic sea water containing 0.01% mineral oil was done. 

There was a stable water flux for 24 hours preventing fouling and wetting. The pH of the feed solution plays a major role in oil fouling. 

A higher flow velocity enhances shear force, on the oil droplets leading to less oil fouling of the membrane. 

DISCUSSIONS AND CONCLUSIONS 

  Produced water contains dispersed oils, suspended particles, chemicals and salts. They must be treated before discharging. It 

is difficult to treat the produced water in RO due to it’s high salinity. Membrane Distillation is a promising technology for these kinds 

of produced water with or without pretreatments. Membrane Distillation membranes made from low cost, having excellent thermal and 

chemical stability and high hydrophobicity are urgently needed nowadays for it’s treatment in waste water specially oily water. 
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