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Abstract: The start-up and operation of the completely autotrophic nitrogen removal over nitrite
(CANON) process is facing significant challenges due to its stringent environmental requirements and
difficulty in achieving efficient nitrogen removal. In comparison to the real-time control and other
strategies, starvation regulation offers several advantages, including ease of operation, reduced operating
costs, improved short-cut nitrification, and enhanced resilience against adverse conditions like substrate
shortage and low temperature shocks. Current research on starvation regulation of CANON process
primarily focuses on the analysis of the decay rate of nitrifying bacteria and the effect of environmental
factors on Anammox. However, there are gaps in current dynamic studies, as well as a lack of

understanding regarding the interaction of multiple factors within the CANON process and the absence of
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mathematical models for predicting their effects. Based on this, this paper summarized the effects of

starvation regulation on nitrification system and Anammox, as well as the characteristics of starvation

regulation and the restoration of the damaged system. This research paves the way for further research on

the rapid start-up and stable operation of CANON process.
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Tab.1 Decay rate of AOB and NOB with different starvation conditions
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i Ay kTS U 20=0.1 U4 3.0~4.0 |SOUR| 0.15£0.02 | 0.15+0.01
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Fig.1 Ratio of death and activity decay of AnAOB under

long-term aerobic and anaerobic starvation conditions
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Fig.2 Survival of AnAOB in the absence of different

substrates
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A VFA BN T o B R & I e X
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Tab.2 Changes in the activity of AnAOB after

starvation stress and recovery at different temperatures
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MRS YUk SR YURE | |G SAA/
%’% NRR/ SR A meN - BT/ (meN-
(l;N -m—a. 4 EE/C d g'VSS-h™)| d | g'VSS-h™)

8.10 20 50 | 5.87 28 0.52

8.24 4 50| 575 28 0.88
EXD

8.21 (14-30) | 100|213 9.5 10.96
£

8.21 (L25-0) | 100 7.71 10 0.38

8.21 -25 | 100| -046 | 10 1.92
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J) BRIk % 4 R 95 e AerAOB .NOB Fl1 AnAOB =
T I B B A 00 A s, X SR B {F CANON T
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*3 AEBEE FEKIIEE CANON TE
Tab.3 Start-up of the CANON process by

intermittent starvation of different sludge amounts

LU | YUk | T2 |28 70 RIRL (55 70 KA
75 i Bf 81 /d | Sh st 1R /d VG PRk A2 wm| - 5 BR2R /%
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50% 751 2 66 359.355 71.56
AR5 2 58 306.097 67.40

LA UL, IR 545 FF CANON T Z itk
R sh MR R i 17 . Al YUK R 4 ok 4 e
TS AL T5 PTG Ak e 1A AL 15 8, B Fp IR S a8 b
15 R J5 Ji 8 CANON T.Z5 . ¥ CANON T. 2517
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A UR | BEAR LR W 38 X AnAOB (14410 1l 200 R 2 4k 15
CANON T ZRUR I KR
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