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Study on denitrification performance of a new elemental sulfur
autotrophic biofilm reactor
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Abstract: A high efficient autotrophic nitrogen-removing system is developed by adding nylon filler in an upflow
reactor and using fine elemental sulfur particles and NaHCO; as substrates. The maximum stable nitrogen removal
capacity 1.3 kg/(m’-d) is achieved after 70 days’ operation with an influent NO;-N concentration of 150 mg-L"" and a
HRT of 2.4 h at 35+ 1°C. At the beginning of the startup, the volumetric loading rate of NO3-N in influent shall be
increased slowly in order to acclimate the reactor.lt is found from the S/N (mol) batch experiments that the conversion
rate of NO3-N can reach 90% under the optimum S/N molar ratio of 10.When the molar ratio of S/N is lower than 10,
the conversion rate of NO;-N increases with the increase of the concentration of elemental sulfur. The NO3-N
accumulation occurs when the molar ratio of S/N is 1.1.Due to the problems of low mass transfer efficiency and
elemental sulfur loss, it is necessary to ensure S/N molar ratio above 5.5 in the continuous reactor to prevent the
occurrence of NO;-N accumulation.The nitrogen removal rate of the reactor can remain stable at 1.4-1.5 kg/(m’-d)
when the NO;-N concentration in influent is 150 mg-L™" ,HRT is 2.4 h,the temperature decreases slowly from 35+1°C to
20+0. 5°C..It reveals that the reactor has strong adaptability to temperature drop and has the ability to run efficiently at
normal temperature.
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