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Abstract: Zero-valent iron (ZVI), an active metal, has been widely used for the reduction of nitrate (NO3)
due to its high efficiency, non-toxicity, low cost and abundance. Although ZVI exhibits high removal
efficiency for nitrate, NHj, the main product of NO; reduction by traditional ZVI method, will cause
secondary pollution to water bodies. Moreover, the iron oxide formed during the reaction will inhibit
electron transfer, which makes it difficult for ZVI to maintain its high reactivity for long term use, leading
to a high dependence on pH. Therefore, the key research direction, at present or even in the future, is to
develop or improve the existing ZVI composite materials, coupled microbial technology and other means to
reduce the influence of pH on the reaction and the amount of NHj in the reduction products, and to further
optimize the nitrogen removal performance of ZVI. In this review, the removal effect and mechanism of
ZVI for NO; was firstly introduced, followed by discussions on the influence of physical and chemical
properties, pH, temperature, dissolved oxygen and other factors on the chemical denitrification efficiency of
ZVI as well as the variety of performance enhancement measures. Finally, the problems needed to be
addressed in the actual denitrification of ZVI materials were summarized, and the future development
prospects were explored.
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Fig. 1 Mechanism of ZVI reduction of nitrate
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Fig.2 TEM images of nZVI at different magnifications
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A5 70% . 81%F1 85%.

NO3 I J5 85 % Bl 5 B T v () R R AT B2, 7R
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IEHR, ENTTRERMAAAE, WrlgeRe &4,
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Fig. 4 Mechanism of interaction between ZVI and microorganisms
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