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Research progress for toxic effect of nanomaterials in soil
LIU Yong” LIU Yuan®” ZHAO Jian” WANG Xinjie¥’> DUAN lJiajun®
CAO Runzi” LIU Jingnan® SHANG Enxiang” LI Yang®"
( 1)College of Arts and Sciences, Northeast Agricultural University, 150030, Harbin , Heilongjiang, China;
2)State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, 100875, Beijing, China;
3)College of Science and Technology,Hebei Agricultural University,061100,Huanghua,Hebei,China)
Abstract Nanomaterials are released inevitably into the environment due to mass production and extensive

uses. In the environment, the soil serves as the main sink for released nanomaterials. The environmental impact and

biological toxicity of soil nanomaterials have been extensively investigated. Here we review the sources and

concentrations of nanomaterials in the soil, toxicity of nanomaterials ( on soil microorganisms, plants, animals),

enrichment and toxicity of nanomaterials in the food chain. Major factors ( e.g. physicochemical properties of

nanomaterials and environmental factors) modulating toxicity of nanomaterials are summarized, as well as possible

mechanisms of nanomaterial toxicity ( oxidative stress, toxic metal ion release and physical contact). Remaining

challenges and problems regarding soil nanomaterial toxicity are listed, as well as future directions for further research

(toxicity at the food chain level, compensation models for lack of experimental methods, long-term toxicity, combined

toxicity of nanomaterials and other pollutants).
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