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Nitrification, Denitrification, and N,O Production Under Sallne and.- Alkaﬁne

Conditions “ i ]

DAI Wei, ZHAO- ]1an -qiang” , DING Jla zhi, LIU Sh.uang fian i I
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Abstract: A sequencing biofilm batch redctor (SBBR) runmng continuously in’ an.. a{:aeroblc/ Wb bickanoxic (A,/0/ A) rnode Was
adopted Lo study the characteristics of nitrificatjon/and de‘éutrlflcdtlon process and nitrous oxide (N,0) production under high salifie and
alkaline cqndltlons Different carbon and| nitrogen fatios (C/ N) were also 1nvest1gated An 1nﬂuen_t C/N ratio of 5, 2, and O
( conttol )", achieyed the following results: TN remoyal efficieney” was (98.17 +0.42)% , (65.78 +2.47)% , and (44.08 *
0.27) % , jrespectively; total N,O production was (32. 07-:2:03..) mg-L™", (21.81 £0.85) mg-L™", and (17.32 £0.95) mg-L™",
respectively; and the N,O conversion rate (i. e., the ratio of total N,O production to total nitrogen removal) was (29.75 £0.93)% ,
(30.04/%2.17)% , and (41.69 +0.80)% , respectively. The nitrification process proceeded normally during the nitrite stage, and
nitrite-oxidizing bacteria (NOB) were strongly inhibited under the high saline and alkaline conditions. Due to the inhibition of N,O
reductase under these conditions, N,O production was higher during the heterotrophic denitrification process than during the ammonia
oxidation process. With an increase in the carbon to nitrogen ratio, more carbon sources were available for denitrification meaning that
the total nitrogen removal rate and N,O production were both increased. As the ratio of carbon to nitrogen was increased, the N,O
conversion rate decreased, which may have been caused by electron competition among the nitrogen oxide reductases during the
denitrification process; the higher the ratio of carbon to nitrogen, the weaker the electron competition. High-throughput sequencing
indicated that ammonium-oxidizing bacteria ( AOB) were enriched and NOB were almost entirely absent in the SBBR. Thauera,
Azoarcus, and Gemmobacter were the dominant heterotrophic denitrifying bacteria identified in the system.

Key words:saline and alkaline conditions; nitrification and denitrification; N,O; sequencing batch biofilm reactor (SBBR) ; high-
throughput sequencing
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over time at different ratios for carbon/nitrogen
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Concentrations of ammonia nitrogen in and out of water, dissolved oxygen,

and oxidation rates of ammonia nitrogen with different ratios of carbon/nitrogen
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Fig. 2 Profiles of pH, dissolved oxygen, dissolved N,0, and total

N,O production over time with different ratios of carbon/nitrogen
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