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Recent advances on adsorption of heavy metals in

water environment by microplastics
ZHANG Hao, LIU Haicheng, CHEN Guodong, MENG Wushuang, YOU Yu,CAO Mengru
(School of Environmental Science and Engineering , Suzhou University of Science and Technology , Suzhou 215009 , China )

Abstract: Microplastics are able to adsorb heavy metal pollutants in the water environment and act as carriers of heavy
metal pollutants, which are widely spread in global freshwater and marine systems, causing serious impacts on the
global water environment. Therefore, it is necessary to understand the adsorption behavior and mechanism of micro-
plastics on heavy metals, as well as the toxic effects on organisms in the environment after adsorption. The adsorption
performance of microplastics on heavy metals depends on the physical and chemical properties of the microplastics
themselves, such as plastic type, specific surface area and crystallinity. In addition, environmental factors such as
pH, ionic strength, dissolved organic matter concentration and aging effects also significantly affect the adsorption
performance of microplastics to heavy metals, resulting in a complex adsorption of heavy metals by microplastics.
Based on these, a detailed review of the recent research progress on the adsorption behavior of microplastics on heavy
metals in water environment was presented. The adsorption behavior of microplastics on common heavy metals was
summarized. The influencing factors, important mechanisms of the adsorption process, and toxic effects on organisms
after adsorption were analyzed. Finally, the perspectives for microplastics and heavy metal pollutants were pros-
pected, in order to provide some reference for the theoretical study, environmental behavior of these pollutants.
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Table 1  Basic physical properties of different types of microplastics and their adsorption capacity for heavy metals
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109 ~
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PE TH U8 T8 A SR 18 35 M 77 SDBS 80 177~250  Cr(VI) 100 mg/l.  — 0.39~1.36 mg/g (14)
PE:1.79 mg/g,
PE.PP.PS SR PP:1.38 mglg,
PVCRIPLA 0% MR VIR — 150 Cd 100 wg/l. 7.0 PS:1.66 mg/g, (15])
PV(:0.92 mg/
: 2/g,
PLA:2.41 mg/g
PLA H W) BRI B 45~60 75~150 Cu 8 mg/L 5.5 1 045.670 pglg (16]
b ) _ Cu:2.89 mg/g
PVC E Y oua 5~10 75 Cu,Cr 10 mg/L Cri0.01 mg/g (17)
s ~ . Cu:3.49 mg/g
PS ELIE A 3.7 75 Cu,Cr 10 mg/L Cr:0.013 mels (17)
pPVC RERF 5~10 75~100 Ph 25mg/l. 6.0 483.1 pglg (18)
PE RV 70 75~100 Pb 25mg/l. 6.0 416.7 pglg (18)
PS T VB T4 3.7 75~100 Pb 25mg/l. 6.0 128.5 pglg (18]
PS T VB T MR I 45 AN T K DL 3.7 25 Cu 0.5 mg/L 7 0.137 mg/g (19)
PET T8 VB TR IR 48 A T K A4 % 0.5 25 Cu 0.5 mg/L 7 0.144 mg/g (19)
PA T PR 30~40 2 000 Ph 8 mg/L. 5 1.038 9 mg/g (20)
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Table 2 Adsorption kinetics, isotherms and adsorption mechanism of microplastics for common heavy metals
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