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Partial Nitrification and Denltrlficatlon of Low /C/N Ratlo Sewage Based on
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WUsChun-lei! -v “RONG Yi', LIU Xiao- p}eng : SHI Hu1 ~xin' ,ZHANG Wu shou’ JIN Peng -kang' " , MA Wen-wei i
(1. School of Enilironmental and Municipal Envineerlng, Xian University of Ar(hitectﬁ‘re and Te(’hnology, Xi’an 710055 China 2.
Xian“Fifth Sewage Tredtment Plant, Xi’an 710016 Chilna 3. Shaanxi Langzheng Env1ronmentdi Protection Technology Co. Ltd
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Abstract Poor nftrogen removal from mumupal bewage is mdin.ly due to insufficient carbon source and low C/N ratio. The A>/O pilot
plant’ was e‘stabhshed {o investigate the accumulation rate of nitrous nitrogen and the removal of nitrogen pollutants by adjusting the ratio
of anoxi¢/ acrobic zoning and dissolved oxygen levels in the aerobic zone. The results showed that when DO is 2.0-2.5 mg-L™'

changing the ratio of anoxic to aerobic zoning had little effect on the reaction system, and it was difficult to realize partial nitrification.
When DO is 0. 5-0. 8 mg-L™", V, . :V

snoie Vaeapie = 11, this is the best working condition of the system. The accumulation rate of nitrous
nitrogen at the end of aerobic zone is stable at more than 62% , and the total nitrogen of effluent is reduced to 9. 0 mg-L ™'

, which can
achieve the goal of deep denitrification. Analyzing the apparent activity of nitrifying bacteria, it was found that the SAOR and SNOR
(according to N/VSS calculation) were 0. 14 g+(g-d) ~'and 0.04 g-(g-d) ™", respectively, under the optimum conditions. The
difference between them was more obvious than that in other stages of the experiment, that is, the higher inhibition of NOB activity was
the direct reason for the increase of nitrite accumulation rate. Illumina MiSeq sequencing showed that the number of NOB in this stage
was significantly lower than that in other stages. Intermittent OUR method was used to analyze the composition of carbon sources at the
inlet and outlet of the anoxic zone. The results showed that short-cut nitrification and denitrification could save 27.3% of the carbon
sources under the optimal operating conditions. The biodegradable COD consumption in the anoxic zone was 63. 6% , which was much
higher than that in other stages.

Key words: zoning oxygen; partial nitrification and denitrification; low C/N; advanced nitrogen removal; municipal sewage
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Fig. 1 Schematic diagram of modified A2/0 pilot reactor for oxygen supply in partitions
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Table 1  Operating conditions of modified A2/0 reactor for oxygen supply in partitions
HH BB 1 F Bz 2 kB 3 KB 4 KB s Kz 6
A ]/ d 1~26 27 ~48 49 ~74 75 ~90 91 ~127 128 ~ 146
Vi Vig 1:2 1:1 1.5:1 1.5:1 11 1:2
446 IX DO/mg-L ™! 2.0~2.5 2.0~2.5 2.0~2.5 0.5~0.8 0.5~0.8 0.5~0.8
1.2 KRR AERTE Y KA I — D0 5 A D SN e B, IRk
RHIVGRHHE G KAL) R K& 0.6 m’-h ™', FEIKBIIRAR AN 2 K.
Rx2 HAKERER/ mg-L!
Table 2 Influent water quality/mg-1~"
i H COD TN NH, -N NO; -N NO, -N TP
JE 181.8 ~384.6 41.5~63.2 26.4 ~45.7 0.3~2.4 0.04 ~0.18 3.6~8.4
H1E 248.7 50.5 35.6 0.8 0.07 5.8
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Fig. 2 Nitrite accumulation at the end of aerobic zone
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