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Original Article

Development of a sulfur denitrification process for swine wastewater using sand
settling tanks attached with a simple heating system

Teruaki HASEGAWA and Yasuo TANAKA

Chiba Prefectural Livestock Research Center, Yachimata 289-1113, Japan
National Institute of Livestock and Grassland Science, Tsukuba 305-0901, Japan

An innovative denitrification process equipping simple collection systems of heat from
aeration tanks of activated sludge process and sunlight for enhancing denitrification activity
has been developed. The reactor consisted of commercially available sand settling tanks
filled with sulfur powder as electron donors of denitrification. Serially-cascaded two 500L
tanks, each consisted of three chambers separated with a series of vertical baffles that direct
the wastewater under and over the baffles as it passes from the inlet to the outlet, were used
as the reactor. The sulfur powder of 200 kg was filled in the tanks. Swine wastewater
purified with activated sludge process was fed to the reactor with hydraulic retention time of
0.5 to 2.1 days. Saturated sodium bicarbonate solution was periodically added to the reactor
for neutralization and carbonate ion supply. A stainless steel flexible tube was immersed in
an activated sludge process aeration tank in the farm and liquid in the final chamber was
circulated through the tube to the first chamber. By this way, the heat of the aeration tank
was transferred to the reactor effectively. Water temperature of the reactor rose to 13.5 -
17.7°C, that was 1.7 - 9.5°C higher than atmospheric temperature. Concentration of nitrate
nitrogen of influent was approximately 160 mg/l. (NOx -N loading rate 0.51 to 0.95
kg-N/ton-S * d). An average removal rate of NOx -N was 66.5% after the temperature rise. It
was suggested that the reactor filled with sulfur powder equipped with the simple heat
collection system would be effective for denitrification of swine wastewater throughout the
year.

Key words: swine wastewater, denitrification, autotrophic bacteria, elemental sulfur, baffled

reactor
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