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Abstract

Water pollution caused by contaminants such as heavy metal ions, organic dyes, oils, and aromatic
organic compounds has become a critical challenge threatening ecological environments and hu-
man health. Graphene based materials, with their high specific surface area and excellent modifica-
tion capabilities, demonstrate significant application potential in the adsorption of water pollutants.
This article summarizes recent advances in the application of graphene-based materials for adsorb-
ing heavy metal ions, organic dyes, oils, and aromatic organic compounds in aqueous environments.
The impact of doping modifications on the adsorption performance of graphene materials is dis-
cussed and the prospect for future research trends is provided. The paper aims to offer references
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for the design and fabrication of high-performance graphene-based adsorbents.
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Figure 1. Trends in publications and citation counts for graphene materials [3]
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Table 1. Adsorption performance of graphene oxide for heavy metal ions in water
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GO 250 pH 6.0, 298 K [6]
Pb (II)
ZEIR GO 842 pH 6.0,293 K [7]
Cu (I 72.6
Ni (II) GO 62.3 pH 5.7,303 K [8]
Cd (1) 83.8
Zn (II) GO 246 pH 7.0,293 K [9]
Au (II) 108.34
Pd (II) GO 80.78 pH 6.0, 298 K [10]
Pt (II) 71.38
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Figure 2. Adsorption of methyl orange and methylene blue in water by chemically modified graphene materials [11]
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Figure 3. Adsorption of heavy oils in water by graphene materials [12]
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Figure 4. Overview of aromatic organic compounds
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Figure 5. Adsorption mechanisms of graphene materials for pollutants in water
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