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Graphene-Containing Composite Materials for Water Treatment
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Abstract Graphene is the basic building block of all graphitic forms of carbon consisting of a single atomic
layer of sp” hybridized carbon atoms arranged in a honeycomb structure. It has many unique properties including
large specific surface area high electron mobility good chemical stability and so on. Its synthesis has been
investigated in many different fields with potential applications. Importantly it could be used in pollutants removal
in water treatment which has been drawing more and more attention in recent years. A series of studies have been
conducted on graphene-based materials including graphene-based adsorbents and graphene-based photocatalysts.
Different kinds of graphene-based adsorbents such as graphene and graphene—containing materials have been
gradually applied in the removal of toxic compounds such as heavy metals dyes inorganic anions etc. In
addition graphene-based photocatalysts including graphene-complex photocatalyst composites graphene oxide—
complex photocatalyst composites and reduced graphene oxide-complex photocatalyst composites are also discussed
in pollutants removal and environmental remediation. In the end the problems in the application of graphene-based
materials in water treatment are poited out then the roles of graphene-based materials in pollutants removal are
summarised and prospects for future research in this field are proposed.
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Table 1 The synthesis and application of different graphene-based photocatalysts in the removal of different pollutants
materials preparation evaluation ref
graphene-titania dioxide composite a dip—coating method degradation of reactive Brilliant Red 64
film electrodes dye X3B
graphene /Ti0, composite derived from TiO, alkoxide precursor and GO by a facile degradation of methylene blue 65
one-step solvothermal method
graphene /TiO, composite esterification  between hydroxyl groups of TiO, and  reduction of Cr( VI) 66

carboxylic groups of graphene acid.
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1
materials preparation evaluation ref
Ce0, -Ti0, -graphene hydrothermal reaction of graphene oxide with Ce0,-TiO,  degradation of two selected pollutants 67
nanocomposites nanoparticles in aqueous solution of ethanol ( Reactive Red 195 and 2 4-
dichlorophenoxyacetic acid) in water
graphene-Cu, O composite a one-pot solution method photodegradation of methylene blue 68
graphene /InNbO, composite a facile one-step hydrothermal method photocatalytic degradation of methylene 69
blue
titanium dioxide/graphene oxide a simple colloidal blending method photodegradation rate of methylene blue 70
composites
TiO, —graphene oxide ( GO-TiO,) stirring a titanium oxide precursor in isopropyl alcohol with  the removal efficiency of heavy metals 71
hybrid GO colloidal solution such as Zn**  Cd** and Pb**
graphene oxide/TiO, composites in situ depositing TiO, nanoparticles on graphene oxide degradation of methyl orange and the 72
nanosheets by a liquid phase deposition followed by a  photo-reduction of Cx( VI)
calcination treatment at 200°C
graphene oxide ( GO) -TiO, hybrid  a one-step combustion method using urea and titanyl nitrate  photodegradation of methyl orange 73
as the fuel and oxidizer respectively
GO-Ti0, films prepared using RF magnetron sputtering and three kinds of  degradation of methylene blue 74
grapheneoxide ( GO) solutions with different concentration
of 0.05 mg GO 0.03 mg GO and 0.01 mg GO in 10 ml
ethanol were coated on TiO, films respectively
graphene oxide /TiO, thin-film The TiO, film was prepared by electron-beam evaporation  degradation of methylene blue 75
and the GO film by spin coating method
Pt-graphene oxide ( GO ) -TiO,  an ultrasound-assisted method degradation of a commonly used anionic 76
photocatalyst surfactant dodecylbenzenesulfonate
( DBS)
ZnO /graphene— a facile chemical deposition route photodegradation of organic dye from 77
oxide ( ZnO/GO) nanocomposites water
reduced  graphene  oxide-TiO, a facile hydrothermal reaction with minor modification using  photocatalystic ~ activity =~ for ~ the 78
( RGO-Ti0,) nanocomposites graphene oxide ( GO) and commercial P25 as starting degradation of rhodamine B
materials in an ethanol-water solvent followed by calcining
temperature at 400°C for 2 h in Ar
reduced graphene oxide-TiO, the hydrothermal approach using triethanolamine and  degradation of Rhodamine B ( RhB) 79
hybrids acetylacetone as the chelating agents
ZnO-educed  graphene  oxide reducing graphite oxide dispersion with zinc nitrate using a  degradation of methylene blue 80
( RGO) hybrid composites microwave synthesis system
ZnO-RGO hybrid a hydrothermal method degradation of methylene blue 81
ZnO—reduced  graphene  oxide UV-assisted photocatalytic reduction of graphite oxide by  reduction of Cr( VI) 82
( RGO) composites ZnO nanoparticles in ethanol
RGO/Bi, WO, a facile hydrothermal route removal of Rhodamine B phenol and Cr 88
nanocomposites (V)
oxide/cadmium sulfide ( RGO/  a one-step solvothermal method photodegradation of methylene blue 90

CdS) hybrid
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