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Simultaneous Phosphorus and Nitrogen Removal in Novel HITNP System
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Abstract: Simultaneous fixed-film nitrification, denitrification and enhanced phosphorus uptake were investigated in a lab-scale HITNP ( Harbin

Initiative Technology of Nitrogen and Phosphorus removal) configuration. This innovative nutrient removal process was a combined activated
sludge and fixed-film process; worked with supernatant recycle regime. Hybrid activated sludge-biofilm reactor was applied in the experiment
unit to solve the problem of overgrowing of slow growing nitrifiers by faster heterotrophs. High anaerobic sludge concentration originated from
supernatant recycle and total anaerobic/aerobic sludge recycle of HITNP other than part sludge recycle of traditional A°/O configuration
contributed to high phosphorus removal efficiency. The purpose of the experiment was to examine phosphorus and nitrogen removal capacity of
urban sewage by the HITNP system. Results of long term operation of HITNP working with low TKN/COD ratio domestic wastewater show
effective phosphorus and nitrogen removal efficiency because it maximizes the utilization of organic substrate for phosphorus and nitrogen
removal by simultaneous anoxic phosphorus uptake and denitrification. The removal efficiency and effluent concentration of TP, NH, -N, TN
and COD are 91.1% > 88.7% 58.1%, 88.6% and 0.27 mg/L, 1.74 mg/L, 17.30 mg/L and 24.38 mg/L in average, respectively.
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Fig.1  Configuration of HITNP system
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Table 1 Technological parameter of lab-scale HITNP system

AL ARARYL  EAABL HRT/h
TR FE Akt 0.5~1.5 0.5 0.2
R 7.2 7.2 2.9
S BR i 7.2~14.4 9.6 3.8
FEE T wlill 14.4 14.4 5.8
A RN AT 29.3~36.6 31.7 12.7
DUTE 9.0~12.0 9.0 3.6
*x2 BKKRZFITE
Table 2 Average influent characteristics

I H 6 RSk

COD /mg*L~! 117.13 ~262.5 218.65
NH;' -N/mg*L"! 16.68 ~ 38.75 29.37
TN /mg*L~! 28.67 ~49.52 41.31
TP /mg*L~! 3.60~8.42 5.08
pH 6.80~7.34 7.05
COD/TN 4.35~6.58 5.39
COD/TP 30.31 ~ 64.65 46.58
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Fig.2  Daily variation of TN removal
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Fig.3 Daily variation of ammonia removal
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Fig.6  Variation of TP concentration in different reactor stage
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Fig.7  Daily variation of COD removal
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