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Effects of Influent Flow Distribution Ratio on Nitrogen Removal in Step- Feed A/O
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Abstract: In order to optimize the utilization of influent carbon source, a feeding pattern so called “ coefficient of nfluent flow rate” was
adopted in a pilot scale step feed &/ O process treating domesic wastewater. The effects of influent flow distribution ratio on nitrogen removal
efficiency were investigaled when the reactor was operated at different loading rates and COlY TKN ratio of 3, 5, 7, 9, 11, 13, respectively.
The experiment results indicated that the wasting of nitrification capacity occurred when high loading rate and low @ N ratio (CODY TKN< 5)
were applied, while ammonia removal efficiency was decreased obviously at the same tine. When the system was operated at high loading rate
and high ¢ N ratios, the insufficient nirification occurred in fist stage, which resulted n the absence of electron accepter in the downstream
anoxic zone. Consequently, the total nirogen (TN) removal efficiency was decreased even though the COI) TKN was higher than 9. However,
due to the unlimited nirification, the increased (f N ratio led to an enhancement of TN removal efficiency when the system was operated at low
influent loading rate. When the influent COlY TKN was kept at 13 around, relatively low effluent TN concentration less than 2 mgL, and a
highest TN removal efficiency of 97. 6% were achieved, respectively. For the feeding pattem selected for the study, the conclusions obtained
from the experiment results showed that the influent flow coefficient method could use carbon source sufficiently and decrease the influent flow
rate of last dage when the wastewater with higher ¢ N( N> a) was fed. However, a completely nitrification should be promised in each
stage during this period. When the wastewater with low ¢ N ratio (( N< a), due to the limited catbon source, (I N is the key parameter for
TN removal efficiency. From the point view to favor the growth of nitrifiers and satisfy the ammonia effluent standard, the balanced loading of
nitrifiers in each stage drategy maybe substitute the feeding pattern proposed in this study as an optimal choice.
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Fig. 2 Schematic diagram of pilot scale step feed A/ O process
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90 L. 5 Table 1 Operation conditions in the whole experiment
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’ ’ KN M 2 3 4

2.2

): COD 235~ 280 mg/ L., NHi -N 44~ 55 mg/ L, BODs
110~ 150 mg/L, NO;-N 0.05~ 1.42 mg/L, NO, -N

0.08~ 0.19 mg/ L. ,
) TKN( )
48~ 52 mg/L, COD/TKN 35709
11 13.
2.3
COD NH;-N NO;-N NO;-N MLSS
" TKN Behr
,DO pH WTW 340i
2.4
20°C+1°C.
2 .
, 960 1,4, (HRT)
8 h; 480 1/d, HRT
16 h, (SRT) 15 d.
2.25~ 3.5 m'/h, DO
1.5~ 2.5 mg/L. ,
a 7.
COIYTKN 357911 13 ,
COD/TKN Sipt (

1),

1 144~ 168 3 2.33 48 1.0 2.0  59.0
2 242~ 266 5 1.40 140 20.0 27.0 380
3 338~ 355 7 .00 250 25.0 2.0 250
4 425~ 462 9 0.78 350 27.0 2.0 16.0
5 548~ 572 11 0.64 430 28.0 8.0 12.0
6 629~ 648 13 0.54 500 27.0 15.0 8.0

3
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Fig. 3 Nitrification and deni nification performance at high load and different ¢/ N ratios
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Fig. 4 Nitrification and denitrification performance at lov load and different ¢ N ratios
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