
 

Ultra-wetting Grapheme Based Ultrafiltration Membranes for Efficient 
Waste- water Treatment  
J Antony* 
Prince Ngee Ann Polytechnic, 535 Clementi Rd, Singapore 
 
INTRODUCTION 
 
Graphene, an sp2-hybridized, two-dimensional carbon material is 
gaining much attention in the field of membrane science and 
engineering. Theoretical analysis have also predicted that 
graphene based membranes may exhibit orders of magnitude 
with greater permeability than the current state of the art mem- 
branes. However, most of these studies are based on a single layer 
of graphene sheet. Experimental studies also show that it is diffi- 
cult to fabricate leak-free porous graphene membranes with large 
surface area. In this work, we report a facile method to fabricate 
graphene- based composite ultrafiltration membrane in real 
down- stream application. In order to achieve this, the wettability 
of graphene was increased by amine and carboxyl 
functionalization. Graphene was first carboxylated, using highly 
concentrated acid mixture (hydrochloric acid and sulphuric 
acids). The carboxylic group was further modified to acid 
chloride. Carbon nanoma- terials such as graphene and its 
derivatives based membranes in real applications are still far from 
reality due to their hydrophobic nature and limitations in their 
fabricationprocess.Finally, the acid chloride modified graphene 
oxide was amine functionalized by using ethylene diamine. The 
functionalized graphene oxide was then attached to a highly 
hydrophilic water insoluble polymer (poly-acrylonitrile-co maleic-
anhydride). 

 
 
 
 
 
Here, we have devised a simple and feasible fabrication method 
to bring the high end nanocarbon based material to real 
downstream applications. In order to achieve this objective, the 
wettability of graphene was initially increased to an ultra-
wetting level by incorporating amine and carboxyl functionality 
onto the graphene. The amine and car- boxylatedgraphene is 
then covalently attached to a polymer ma- trix to fabricate a 
water filtration membrane. The characterization of the 
modified supported graphene-based membrane indicates that 
significantly higher hydrophilicity than previously expected is 
achieved, with the water contact angle reduced to zero. The ul- 
tra-wetting graphene increases the water permeability of the 
mem- brane by 126% without any changes in the selectivity. 
Based on our findings, we conclude that the ultra-wetting 
graphene will be an ideal material for new generation water 
filtration membranes. Oil pollution in water and separation of 
oil from water are receiv- ing much attention in recent years 
due to the growing environ- mental concerns. Membrane 
technology is one of the emerging solutions for oil-water 
separation However, there is a limitation in using polymeric 
membrane for oil water separation due to its surface properties 
(wetting behaviour), thermal and mechanical properties.In this 
work, we report a facile method to fabricate graphene-based 
composite ultrafiltration membrane in real downstream 
application. In order to achieve this, the wettability of graphene 
was increased by amine and carboxyl functionalization. 
Graphene was first carboxylated, using highly concentrated acid 
mixture (hydrochloric acid and sulphuric acids). The carboxylic 
group was further modified to acid chloride. 
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