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Optimal Operation Condition of Livestock Wastewater Treatment
Using Shortcut Biological Nitrogen Removal Process

Abstract

The feasibility of applying the shortcut nitrogen removal process to treat livestock wastewater
on individual farms was examined, and appropriate operating parameters were established. As
a results, It was determined that the nitrification reaction was carried out under 550 mg/L of
ammonium nitrogen concentration, but it was less effective under conditions of high ammonia
concentration. Consequently, it was confirmed that a partial injection of inflow water was
necessary to minimize the effects of ammonia toxicity. Following the sequential batch reactor
(SBR) operation results, it was difficult to achieve the effluent quality standard without an
external carbon source. Also selection of the appropriate hydraulic retention time was critical
for the optimal SBR operation. Following the livestock farm application, with external carbon
source injecting, the total nitrogen concentration in the effluent was 85.1 mg/L. This result
revealed that the standard could be accomplished through a single treatment on individual
livestock farms. The ratio of nitrite nitrogen to ammonia nitrogen in the effluent was verified to
be suitable for implementing the anammox process with a 10 days of hydraulic retention time.
This study demonstrates the potential applicability of process in the future. However, in order
to apply to livestock farms, managing variations in wastewater load across individual farms and
addressing reduced nitrogen oxidation efficiency during the winter season are crucial.

Key words : Anammox, Eutrophication, Livestock wastewater, Nitrification, Nitritation
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