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Graphene oxide: an alternative to graphene that ought to be explored in water 
puri�cation, treatment and desalination means
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From its �rst isolation almost 20 years ago, graphene has caught 
the attention of many researchers and innovators [1,2], owing to 
its exceptional physical, mechanical, and electrical as well as its 
high aspect ratio and 2-dimensionality. �is means that there 
are varied applications and devices that can be manufactured 
from graphene and operated at high e�ciency including as a 
membrane material in water puri�cation and desalination. 
However, signi�cant modi�cations such as the instigation of 
nanopores ought to be undertaken and economically this 
instigation of nanopores hinders its commercialization in this 
realm [3-5]. Currently, both top-down and bottom-up 
approaches exist in producing graphene however, to date, 
large-scale production of high-quality graphene is proving to be 
a challenge [6].

Nonetheless, graphene oxide (GO) is proving to be a 
signi�cant substitute in many applications as it can be fabricated 
in a facile manner at an industrial scale [7]. With a very large 
aspect ratio, hydrophilicity and 2-Dimentionality GO is an 
excellent candidate as a separation desalination and puri�cation 
membrane [8]. Its use, however, is still in its primary stage of 
research and more understanding of the performance and 
separation mechanisms ought to be undertaken. Moreover, 
challenges pertaining to its use as a separation membrane ought 
to be identi�ed and alleviated to produce e�cient and reliable 
separation membranes and absorbents. Among the key 
challenges in its use now is the widening of the membrane 
pore-gap (tortuous gap) from the accumulation of water 
molecules onto the hydrophilic oxygenated functional groups. 
[9,10]. It is therefore fundamental to modify the GO 
membranes to ensure their e�cient use over time.

Various attempts are currently being undertaken to try to 
enhance the GO membranes for performance as a separation 
membrane by countering the pore-gap widening problem. For 
instance, Huang et al. looked at how chemically reducing the 
GO membranes to remove the oxygenated functional groups 
that entrap water molecules can improve performance [11]. 
Despite the improvement in solute rejection rate, reducing the 
concentration of hydrophilic oxygenated functional groups 
resulted in reduced water contact angle culminating in reduced 
�ux which is counterproductive, especially at industrial scale 
[12,13]. Abraham et al. also used the nanosheet physical 
con�nement through the use of an epoxy encapsulant [14]. 
However, despite excellent sodium chloride removal at 99% 
e�ciency, the main challenge with this method is scalability for 
mass production [14]. Other attempts to enhance the 

performance of these graphene oxide membranes continue to 
be undertaken including the incorporation of crosslinkers to 
interconnect the graphene oxide sheets and thus alleviating 
the pore-gap widening problems.

A key advantage to the use of graphene oxide in the realms 
of water puri�cation and desalination is that it o�ers 
mechanical strong, hydrophilic separation membranes that 
o�er high solute rejection and �ux. It can be fabricated in a 
facile economic manner [15]. Signi�cantly, di�erent 
precursors/raw materials to graphene oxide exist, these 
include most high-grade carbon-containing materials such as 
coal, graphite, and even coconut shells [16]. �is is 
advantageous, especially to the developing countries of 
Sub-Sahara Africa with abundant raw materials for the 
production of graphite and potentially graphene oxide.

Additionally, there are other signi�cant applications of 
graphene oxide ranging from use as a nano�ller to strengthen 
the mechanical and chemical properties of polymers, as a 
�ame-retardant agent, and also sporadically as an 
anticorrosive and antimicrobial coating. It can thus be 
explored beyond the realms of separation membranes in water 
puri�cation and other applications as a signi�cant 
replacement for pristine graphene [17].
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