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Reducing Nitrate in Groundwater by Stabilized Iron Nanoparticles and Denitrifying Bacteria
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Abstract An integrated nitrate treatment using nanoscale zero—valent iron NZVI and Alcaligenes euirophus, which is a sort of hy—
drogenotrophic denitrifying bacteria, was conducted to remove nitrate and decrease ammonium generation. In this paper, nano—scale chi—
tosan—Fe’, sodium oleate —Fe’ and nano—Fe’ were synthesized respectively using liquid—phase reduction method and then integrated with
denitrifying bacteria to remove nitrate from groundwater under anaerobic condition. Experiments were carried out to examine the removal rate
of nitrate, the reaction products and the RNA concentrations in these particle-bacteria systems. The results showed that nanoparticles—bacte—
ria systems removed all nitrate within 9 days. During the reaction, the nitrite increases firstly, achieving the maximum value and then de—
creased. The ammonium increased monotonously, the ratio of ammonium was as follows 58% in chitosan—Fe” system, 37% in nano—Fe® sys—
tem, and 15% in sodium oleate—Fe’ system. The total RNA concentrations of the bacteria decreased in content by 37%, 30%, and 21% in the
chitosan—Fe’, nano—Fe’ and oleate—Fe’ nanoparticles—bacteria systems respectively, which suggested the toxicities of these nanoparticles to
denitrifying bacteria should be in the following sequence chitosan—Fe’>nano—Fe’>sodium oleate—Fe’. In summary, considering the various
factors synthetically removal rate of nitrate, reaction products, and toxicities to bacteria , sodium oleate—Fe” could be applied as a promising
reactive material for the reduction of nitrate in groundwater under anaerobic condition together with denitrifying bacteria.
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Figure 4 Nitrate reduction in different denitrifying systems
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