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Behavior of Nitrous Oxide Influenced by Water Quality in Water Environments
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To elucidate the actual condition of nitrous oxide (N,O) generated in water environments such as rivers and lakes, a field
survey was conducted throughout the year in part of the catchment basins of Lake Kasumigaura and Inbanuma, and a
river that discharged from a wastewater treatment plant. In addition, batch tests were conducted to evaluate the amount
of generated N,O by using lake-bottom sediment, river water and final effluent from a wastewater treatment process.
The results showed there was a significant amount of dissolved N,O in the river that had a high proportion of domestic
animals and farmland in its catchment. Moreover, batch tests suggested that bottom sludge and high concentrations of
nitrate are involved in N,O generation, whereas high concentrations of ammonium do not enhance the generation of
N,O. Therefore, the generation of N,O was indicated to be dominated by a denitrification process rather than a
nitrification process. In the first 24 hours of a denitrification process, the N,O generation rate was higher; after that, the
accumulated N,O was reduced.

Keywords: Nitrous oxide, Rivers, Lakes, Factual investigation, Batch test, Nitrification, Denitrification



