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Control of Shortcut Nitrification in SBBR with Adequate Oxygen Supply
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Abstract: At the high level of dissolved oxygen(DO) in sequencing batch biofilm reactor( SBBR), the approach and mechanism for realizing
shortcut nitrification were researched. Landfill leachate was used as handling of objects the mainly environment parameters of the reactor were
controlled as follow: DO 5 mg/L, pH 7.0, temperature 25°C, adopted all drainage mode and 12-hour cycle influent. Through mathematical
derivation and modeling analysis, determined free ammonia( FA), CO, and HNO, as the direct control factors, whereas the influent cycle time
was the indirect ones shortcut nitrification was achieved effectively in SBBR. When the volume load of ammonia( NH, -N) was 0.52 kg/(m’ *d)
and NaHCO; was 1.5 mg/L in the reactor, the shortcut nitrification effect was apparent as NH, -N conversion rate was 89% and NO, -N
accumulation rate achieved 83% at the same time. With adequate oxygen supply; the key factors of achieving NO; -N accumulation is FA
concentration, and as the carbon source of ammonia-oxidizing bacteria; CO, can upgrade the reactor performance further.
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Fig.2  Concentration of ammonium, nitrite and nitrate; ammonium conversion and nitrite accumulation rate in the domestication stage



1864 wooos B 29 %
300 100 300 100
— NH,*-N #K ¥ —a— NO-N HKHRE
—e— NH,*-N HiZK#e 190 —a— NOs-N H K%
250 | o NH,*-N 4% 80 250 _A—Egz-lgﬁiig {90
—x— NH;*-N 7]
- 200 17 200}
o 160 o o 180
o - o0 =~
E 150 50@ 4§ 150 j;%
g {0 R 170 &
100 130 100
50 120 s0b 160
{10 e -

i} [/d

I} [/d

3 AEB#KHEE T NHY -N.NO; -N.NO; -NiRE LUK NHf -N {50 EH NO; -NFREZXWTLIFR

Fig.3  Concentration of ammonium, nitrite and nitrate; ammonium conversion and nitrite accumulation rate in different influent loads
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Fig.4 Concentration of ammonium, nitrite and nitrate; ammonium conversion and nitrite accumulation rate at different bicarbonate concentration
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