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Abstract; Biological nitrogen removal is an energy-efficient, resource-saving, and eco-friendly
process for nitrogen removal. However, pathways involved in biological nitrogen removal are numerous
and complex, which means that finding the right pathway to fulfill biological nitrogen removal under
different conditions has become a key issue. In this paper, a theoretical analysis regarding the specific
feature of each pathway is conducted based on chemical/biochemical equation, including complete
nitrification + complete denitrification, short-cut nitrification + short-cut denitrification, short-cut
nitrification + anaerobic ammonium oxidation, and complete nitrification + partial denitrification +
anaerobic ammonium oxidation. The theoretical consumption of oxygen demand, carbon source, and
alkalinity as well as sludge production of each pathway were calculated and evaluated. Compared with the
complete nitrification + complete denitrification pathway, the short-cut nitrification + anaerobic

ammonium oxidation pathway ( CANON) can save 56% 0,, 100% BOD;, and 44% alkalinity, and
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reduce 81% excess sludge production; 42% O,, 77% BOD; were saved and 63% excess sludge

production was reduced by the complete nitrification + partial denitrification + anaerobic oxidation

pathway.
Key words: biological nitrogen removal ;

anaerobic ammonium oxidation
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Fig.1 Schematic diagram of nitrogen conversion pathway

in four nitrogen removal pathways

nitrification ;

short-cut nitrification;  denitrification ;
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" CH:OH ~1.250,[ BOD; | o 1B Bt #2913 i 1C

TR, B 1 mg NOy = N, A2 i 3. 57 mg i
B TH#E 2. 86 mg BOD,,

MAE(12) w143 NO; — N S i Al BOD;
TR Z AKX :NO; —N ~1.08CH,0H ~ 1. 620,
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IR SR AT A [F] AR B R A v AR ik
V5 R FRHAE R AN R 1 R A AR Y 45
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Tab.1 Effect of different nitrogen removal pathways on oxygen, carbon source, alkalinity and sludge volume ( catabolic equation)
BOD; JH#EH/ 0, THFERE/ TR FE R/
R MAR (mgCH,;OH - (mg0, - (mgCaCo, -
mg 'NH,” -N) mg 'NH,” -N) mg~'NH,; - N)
LR + SRR 2.86 4.57 7.14
JERef AL + R (e T ) 1.71 3.43 7.14
AR AL + RSk (SHARON ) 1.71 3.43 3.57
JERERNAL + AR AL (SHA - AMX TF) 0 1.71 7.14
JRAAL + RAE AL (CANON L) 0 1.71 3.57
AR AL + 7R B AL + KA 0.57 2.28 7.14
[FIE RS AL + [R5 R4k 1.71 ~2.86 3.43 ~4.57 3.57~7.14

.13 .
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ZaniEx)

Tab.2  Effect of different nitrogen removal pathways on oxygen, carbon source, alkalinity and sludge volume

( comprehensive equation)

BOD; {H#E#L/ 0, JH#ER/ DL T FE R/ 15 ler= e/
iR ez (mgCH,OH - (mgO, - (mgCaCo;, - (mgMLSS -
mg 'NH; -N) | mg 'NH; -N) | mg 'NH; -N) | mg 'NH; -N)

LR + 2L 3.64 4.32 7.07 0.57
FRER + R (ERTE) 2.27 3.29 7.11 0.40
FEFARYAL + S Sk (SHARON T%) 2.27 3.29 3.57 0.40
AL + IREEE AL (SHA - AMX T°25) 0 1.88 7.11 0.11
SRR + KRR AL (CANON T.20) 0 1.88 3.96 0.11
SRR + FB A + REE S 0.83 2.50 7.07 0.21

[k + [R5 Al Ak 2.27 ~3.64 3.29 ~4.32 3.57~7.07 0.40 ~0.58

ZE L PTG AL + SRR SO AL B AR A L 4
FEHAL + 2R AL , WAt 2 U, mT
WY 25% 1y 0,. 40% 1) BOD, . 50% [ B S
(SHARON T.Z25); Wi &R X F, vl 52y
24% [t 0, 38% [ BOD; .50% [ fi% & (SHARON T
2, 30% sl AR AL + IR AL
FEAEAH L R AL + R R A B AR, Ao A A
TR, A4 62% 11 0, .100% (1) BOD; \50% 1)
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