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Start Up and Maintain of Nitritation by the Inhibition of FA and FNA
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Abstract: In order to treat the digested sludge dewatering liquor bypass and reduce influent ALR of wastewater treatment plant, the startup and
maintenance of nitritation was investigated in an A/O reactor. NOB activity was inhibited and nitritation was stated up successfully by increasing
the influent ALR (in N, the same below) step by step from 0.23 kg/C(m’ *d) 10 0.78 kg/(m’ *d), in spite of normal temperature, long SRT
and high DO concentration. Due to the deficiency of alkalinity in influent, nitritation could be maintained steadily by the associated inhibition
of free ammonia (FA) and free nitrous acid (FNA) . The nitrite accumulation ratio always kept at above 90% during the period of maintaining
nitritation for 30 days, and correspondingly the average concentration of DO was higher than 2 mg/L. The nitrite accumulation ratio did not
decline even if the average DO concentration increased to 4.8 mg/L, which demonstrated that high DO could not destroy the nitritation built by
the associated inhibition of FA and FNA. The concentration of FNA at the last chambers was increased by reducing the influent ALR in order
to enhance the inhibition of FNA. The nitritation was still maintained for two months although the inhibition of FA was weakened. But the
nitritation was destroyed completely in 3 days after the inhibition of FNA was eliminated> which showed the inhibition of FNA to NOB was very
critical to maintain steadily nitritation.
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Table 1 Characteristics of the sludge dewatering liquor/mg*1,~"
fihs FEE fe/ME RKHE
COD 167.9 79.7 340.0
NH; -N 230.9 126.1 324.8
PO}~ -P 20.3 8.4 35.2
pH 7.68 6.93 8.60
B CEA CaCO; 71 1275.8 900.9 1538.0
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Table 2 Operational conditions of the A/O process
B ALR 1) DO W 15 e [F1 E R MLSS SRT IBAT 1)
! kg (md e d) ! /mg*L~! (Rs) /°C /mg*L~! /d /d
1 0.23~0.26 2.3 0.5 25.2~28.8 65 21
2 0.37~0.41 2.2 0.5 23.4~29.8 4000 + 700 50 33
3 0.59~0.78 3.5 0.25 16.5~24.6 29 40
4 0.17~0.32 6.8 0.25 14.1~19.3 72 69
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0.23 ~0.26 kg*(m’ *d) "I, &4 % FA WK BL1F 2
fH(FA,DTE 1.0 mg/LZE AT, B A H L NO, -N
MR B 55 2 B Bed gk 7K ALR 3 0.37 ~ 0.41
kge(m’«d) ™", U FA 32 53 2.5 mg/L7c A, BB
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KB 39 i A7 AR T HEAOK AR 4k, 538 FA,, K
MR E N B, 7K NO, -N B R 49 2k, I AE e B
B S W A ]k A — IR NOy -N IR, fe ik
FEIE 30 me/Ls 5% 3 By Bt — 2§ midk /K ALR 3|
0.62 ~ 0.78 kg*(m’=d) ™", UL I FA, 42 & F] 3.75
mg/LAE A7, O 4 7K B 3E B No, -N B &R,
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