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Optimization of the Flow Distribution Ratio and Mechanism of Nitrogen

&

Removal in a Multi-level AO Coupled Flow Biochemical Process =/

WANG Fan'?, LI Jun'", BIAN Dei-jun’, NIE Ze- bing’, ZHANG Li’ , SUNTYi- i ! -
(1. College of Arch1tecture and Civil Engineering, Be1]1ng University of Technology, Beljll’lg 100124} China; 2. Jilin Kt:y La'boratory of

o

Urban Sewage Treatment, Changchun Instityte fof Te(hnology, Changchun 130012, Clnna)

Abstract: To explore’ ‘the] influence of the' influent flow d1str1but1on ratio on the/ den1tr1ﬁcdt1on. effigiericy of low-temperatur@ uthan
wastewaler and analyze the denitrification of muli-leyel AO coupled flow b1ochemlcal “process , _three-level AO-coupled bloﬁlm-
technology was used 10 tteat simulated low+ c/N urba‘l'f seWage at a temperature of 10°C +1C, llydraullc retention time-of-8-h, and s
constant air — Wdl’el‘ I‘dtlo The reactors wére operdted under three conditions of 1nlet water ratios of 5:4: 4 (equal volume.load)?, 3: Y

1 (equal hydrauhc retent1on time ), and 25 : 15: 6 equal sludge load ). The gjudy showed that the multi-level AQ- cou_pled
displacement l)1ochemlcal process has a good rFmoVal efficiency with respect to low- temperature and low-C/N wastewater. The pollutant
remoyal eff' iciency is the highest when the ratio of thé influent i is/3: 241 and the average removal rates.of COD, NH, -N, and TN are
87.44% , 96 63% , and 76.81% , respect1vely Further studi les: on the law of nitrogen migration and transformation showed that the
main,fagtors constraining the nitrogen removal under threé“éonditions were the nitrification efficiency at each levels, the ratio of 3:2: 1
influent yeasonably distributing the influent load, and the nitrification efficiency at each level exceeding 85% , creating favorable
conditions for denitrification and leading to a higher denitrification efficiency, while the system has the highest total biomass. The
research results enrich the theory of multi-level AO cryogenic removal of nitrogen and provide references for engineering designs and
applications.

Key words :low temperature ; activated sludge; biofilm; coupling process; biological denitrification
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Fig. 1 Schematic diagram of the test device
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Table 1  Test water quality

VI TR FHE
COD/mg-1.~" 180. 6 ~269. 4 219.07
TN/mg-L~! 21.76 ~40.28 32.33
NH," -N/mg-L~! 10. 15 ~19. 48 15.57
NO;y -N/mg-L~! 8.67 ~13.45 9.68
TP/mg-1.~! 2.26 ~5.57 3.41
pH 6.98 ~7.53 7.13
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Fig;f 2 COD removal results under each operating condition
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Table 2 Nitrification efficiency of the aerobic zone in various reactor stages under each operating conditions

T Runl Run2 Run3

o TR % E TEIE % T TR % e
—Y 47.72 26. 96 87.52 9.78 58.75 15.29
Y 68. 47 18. 30 91.55 6.97 65.92 20. 58
=9 84. 83 16.07 88. 58 4.37 87. 89 12.61
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