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Research progress in efficient nitrogen generation via nitrate
wastewater degradation by nanoscale zero-valent iron

JIANG Yuanfei, YANG Changhe’
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Abstract : Nanoscale zero-valent iron (nZV1) is used for the reductive degradation of nitrate wastewater due
to its advantages, such as abundant elemental content, strong reducibility, and easy recoverability.
However, its surface is prone to passivation, making efficient reactions difficult to sustain. The reaction is
highly dependent on an acidic environment and has poor selectivity toward target reactants. The products of
its reaction with nitrate wastewater are often dominated by toxic ammonia nitrogen. For this reason,
numerous researchers have conducted studies focusing on the efficient reaction between nZVI and nitrate
wastewater to generate pollution-free nitrogen gas. This paper first elaborates on the mechanism of nitrate
wastewater degradation by nZVT alone and highlights its limitations. It then summarizes the enhancement
measures to improve the nitrate-degradation efficiency and nitrogen-generation rate of nZVI. The summary
shows that the key to improving the nitrate degradation efficiency of nZVI lies in providing sufficient
protons and reducing the negative impact of oxides. The main measures to increase the nitrogen yield
include three aspects. First is the modification of the chemical properties or structure of nZVT itself. Second
is the addition of reducing additives. Third is the coupling with other processes. Finally, this paper
comments on and prospects various measures for enhancing the efficient degradation of nitrate wastewater
by nZVI.
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Fig.1 Mechanistic process diagram of NOj3 removal by nZVI
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Factor Facilitated condition Invalid condition Suppression condition Ref.

pH value pH<C7 but higher than 1.2 pH>7 [17]

Temperature High temperature Microtherm [18]

Dissolved oxygen concentration Low dissolved oxygen or no oxygen In a strong acid environment(pH=2) High dissolved oxygen [19]

Nitrate concentration Increase the dosage within the Exceeding the threshold concentration [20]
threshold

Water composition Cu**,Fe?" Ca*",Mg"*",and Ni*~ HCO;,S0% ,Cl, and [21]

organic matter
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