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Abstract: Multi-stage A/O has been applied in many engineering practices due to full use of the
carbon source in raw water for denitrification. In this paper, the basic formulas for the nitrification and
denitrification of multi-stage A/O are derived, and the calculation formulas are established based on the
equal sludge load principal. The influence of various factors on the nitrification and denitrification is
evaluated, and the ways to improve the efficiency of nitrogen removal are deduced. Based on equal sludge
load principal, two design methods were established and analyzed, and a novel multi-stage A/O process
with equal sludge load and unequal volume was developed, aimed to amplify the advantages in sludge

concentration, weaken the inhibition effect of DO on denitrification, and overcome the difficulties of inlet
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Fig.1 Flow chart of multi-stage A/O process
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Tab.1 Comparison of sludge concentration at all

levels and average sludge concentration (R=0.75)

mg-L’]
O, MLSS ——— %igmss#

) A = AO | NEFEMA = AO | AAO
3000 3691 3705 3000
3500 4306 4323 3500
4000 4921 4940 4000
4500 5537 5558 4 500
5000 6152 6175 5000
5500 6767 6793 5500
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F2 ABTRREREHTFTRREXL(R=0.75)
Tab.2 Comparison of sludge concentration and

average sludge concentration in A, tank (R=0.75)

mg- L'
DS A, MLSS
’ EMABE =R/ A0 | AEMWAE=AO
3000 4527 4 846
3500 5282 5654
4000 6036 6 462
4500 6791 7269
5000 7545 8077
5500 8300 8 885
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i £k it 38 3 2E 7K L9 0% 5 Y8 BT L 100% | 5137
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Tab.3 DO effect and COD consumed in A, tank
and A, tank (R=0.75)

-1
mg- L.

0.0,  FHAE=HAO AREFBA = A0

oo, | Atz s | 00 e | a,uig | R0

it | PO | WPO | qop | DO | WDO T op
20 | 157 | 1.69 | 2.84 | 153 | 162 | 274
25 | 196 | 211 | 354 | 191 | 202 | 342
30 | 235 | 254 | 425 | 229 | 243 | 411
35 | 274 | 296 | 496 | 2.68 | 2.83 | 4.79
40 | 3.3 | 338 | 567 | 3.06 | 324 | 548
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