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Abstract: The effects of stepwise cultivation of anammox bacteria and heterotrophic denitrifying bacteria, and fluc-
tuations in influent nitrogen load on system performance were investigated in an anaerobic baffled reactor. The re-
sults showed that the synergistic denitrification of anammox and denitrification could be achieved in about 50 days
by maintaining C/N 0.65 and increase the load gradually, and the total nitrogen removal rate could reach 95.8%.
Fluctuations in the total nitrogen load below 1.04 kg/(m’+d) had no significant effect on the process denitrification
performance. The larger the load variation, the more significant the inhibition of the activity of anammox bacteria,
but basically no effect on denitrification bacteria. The lowest contribution of anammox to nitrogen removal decreased
to 54.8% when the load fluctuation value reached 2.10 kg/(m*+d). Denitrification coupled with anammox synergis-
tic denitrification can effectively improve the stability of the system. The extracellular polymeric substances have a
good response pattern to the system load shock , the greater the load fluctuation, the more EPS, which is conducive to
improving the stability of the system performance.
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Fig. 1  Schematic of the experimental reactor
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Table 1 Operating conditions in part I and I

s: NH,-N/ NO, -N/ NLR/ HRT/

S 2 C/N
i (mg-L™") (mg-L™") (kg-m™@-d™") h
1 42 58 0.24 10 —
2 42~235 58~320 0.24~2.20 8 0.65

553 30 0 T AN 2EHE K NLR 3% 35 % 2 G i A8k
RELL K D) et B is PR e . SE I R P, afk K
C/N 4E+77E 0.65, HRT 4E 47 7E 6 h, pH f2 E 7£ 7.7 &2
G BT AN B R T 4 T AT
NLR 1 gh 0, Bk T W46 2.
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Table 2 Reactor operating conditions in part [ll
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Fig. 3 Reactor performance changes of the Part I
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Fig. 4 Impact of load fluctuations on system operating efficiency
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Fig. 5 Variation of anammox and denitrification ratio
degradation rates under fluctuating load conditions
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