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Abstract 

Although reverse osmosis (RO) process has attracted considerable attention as a 

commercial desalination process, various researches still have been conducted to improve 

RO membrane which is the key factor of the RO process. We demonstrated that a thin-film 

composite (TFC) membrane with graphene oxide (GO) embedded in its active and support 

layers exhibited high water permeability, anti-biofouling property, salt rejection, and 

chlorine resistance. The GO fabricated by chemical exfoliation was separately dispersed in 

a polysulfone organic solution to fabricate the GO embedded support layer and in an m-

phenylenediamine (MPD) aqueous solution to make the GO embedded active layer. The 

water permeability, anti-biofouling property, and salt rejection of the TFC membrane with 

GO embedded in both layers were enhanced by 70%, 99%, and 8%p compared with those 

of the TFC membrane without GO, respectively. These enhancement could be attributed to 

the change in its hydrophilicity, surface zeta potential, and surface roughness. Moreover, 

the degree of change in the salt rejection after 80,000 ppm h chlorination was just -2%p for 

the TFC membrane with GO embedded in both layers whereas those of the TFC membrane 

without GO was -13%p. The increase of chlorine resistance might come from barrier effect 

of GO and hydrogen bonding between GO and polyamide active layer. 


