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Deep denitrification from sewage by autotrophic denitrification filter cell
XU Jian, SHANG Qiong-qiong , LI Zhen-wei, ZHANG Xiu-xia™ , LI Lian-yun, SUN Tian-nan
(College of Chemical Engineering, China University of Petroleum, Qingdao 266580, China)

Abstract: The secondary effluent in sewage treatment plant has high concentration of nitrate nitrogen. To solve this
problem, high sulfur autotrophic denitrification bacteria is used and autotrophic denitrification filter cell is designed with
biological ceramsite as filter material. The denitrification effect of the simulated sewage is investigated under different
operating parameters of the bio-filter. The result shows that the filtration column hang membrane process is coduceted by
successively using 100 mg/L nitrate concentration of influent water to cultivate it intermittently for about 10 days and 200
mg/ L, nitrate concentration of influent water to domesticate it continuously for about 15 days. The NO; -N removal
efficiency can reach 90% . Under the HRT below 12 hours, the influent with NO; -N concentration of 30 mg/L is better
handled and the removal efficiency of NO; -N and TN is 96% and 93% , respectively. The NO, N concentration in the
effluent is 1 mg/L or less, but the sulfate concentration is 500 — 600 mg/L. When the NO; -N concentration in the
influent is 30 mg/L and the HRT is the range of 2 — 12 hours, the removal rate of NO; -N keeps more than 85%.
However,when the HRT is less 2 hours, the denitrification effect is reduced. It indicates that the best HRT is 2 hours.
Denitrification rate is gradually increased along the filter height and NO; -N removal rate can reach 70% in loading
height of 5 cm when the HRT is 12 hours.
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