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Effect of engineered nanomaterials on biological wastewater
treatment — a review
WEI Yuan-Yuan ZHENG Xiong CHEN Yin-Guang*

(State Key Laboratory of Pollution Control and Resource Reuse, College of Environmental Science and Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Engineered nanomaterials are widely used in industries and daily life due to their unique
physical and chemical properties. However, comprehensive and systematic reports concerning the
possible impacts of nanomaterials on wastewater treatment microorganisms are limited. Therefore,
this review summarizes the potential influences of widely used nanomaterials on wastewater
biological treatment, such as biological removal of carbon, nitrogen, and phosphorus, methanation,
and functional microbial communities. Also, two approaches to reduce the toxicity of silver
nanoparticles are discussed. The results of this review provide an important theoretical basis on
further investigation of the potential effects of nanomaterials on biological sewage treatment.
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Table 1 Comparison of the impacts of different types of nanomaterials on wastewater biological nitrogen and
phosphorous removal

Nanomaterials Corz::rgl}c;a)tion Exposure time  Reduction of N removal (%)  Reduction of P removal (%)  References
SiO, 50 70d 35.2 [21]
TiO, 50 70d 69.6 [22]
ALO3 50 70d 223 [23]
ZnO 10 45h 7.2 5.1 (1]
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Ag 1 30d 46.5 [24]
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Figure 3 Biological anaerobic methane production process and the related functional microorganisms
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