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An Operation Case of Biological Denitrification Process for Ultra-high Total

Nitrogen Wastewater
HE Yang, YUAN Yu-liang, WANG Jin-feng, KANG Shi-yu

(Shanghai Dongzhen Environment Protection Engineering Co. Lid., Shanghai 201203, China)

Abstract; The IBR denitrification process used in the mixed acid wastewater treatment project of a
cold rolling stainless steel factory has the characteristics of pre-sedimentation tank and high sludge return
rate. The MLVSS was maintained above 10 000 mg/L., and the total nitrogen load of sludge in the anoxic
section was 10 — 30 mgTN/( gMLVSS - d). It could reduce the total nitrogen of wastewater ( nitrate
nitrogen ratio=98% ) from 400 — 1 200 mg/L to less than 15 mg/L., which achieved discharge standard
in one step, and the total nitrogen removal rate was =99.0% . There were obvious differences between
the processing of ultra-high nitrogen wastewater and low concentration nitrogen wastewater, such as
methanol dosing mode, ORP and DO in the system. The effect of biochemical exothermic should also be
considered in the process design. There were still some shortcomings in the process, such as scaling,
short flow, sludge turning, etc., which could be mitigated by operation management to guarantee that the
standard discharge.
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Tab.1 Design influent and effluent quality of biological denitrification system

TN/ COD/ SS/ NH, - N/ TP/ F/
i H :
PR P ] gt | Gmeel) | (mee L) | (el | (meL7) | (mg- L)
i 6 ~10 1 500 50 70 25 0.5 10
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Fig. 1 Flow chart of wastewater treatment process
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Tab.2  Effective HRT for internal partition of IBR  h
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Tab.3  Operation control

o | R KR ek | g | TR
o TN/_] E/(,Iln ’ i pH {8 e (El
(mg-L) | n) d)
1 275 ~450 80 3.4~4.4 1] 3.5 10
2 451 ~650 80 3.2~4.2 | 3.5 13.5
3 651 ~800 80 3~4 3.5 20
4 801 ~925 70 2.9~3.9 1] 4.3 20
5 926 ~1 100 60 2.8~3.8 20
6 |1 101 ~1 300 50 2.7~3.7 20
7 |1301 ~1 500 40 2.5~3.5] 7.5 20
8 801 ~925 80 2.9~3.91] 4.3 23
9 926 ~1 100 80 2.8~3.8 5 27
10 {1 101 ~1 300 80 2.7~3.7 6 33
11 |1 301 ~1 500 80 2.5~3.51 7.5 40
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Fig.2 Influent TN concentration and ORP in November

2019
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Fig.3  Water temperature during cooling tower closed
in January 2020
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Fig.4 Sludge concentration and total nitrogen load in

anoxic tank from January to March 2020
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Fig.5 Total nitrogen concentration of effluent and the total

nitrogen removal rate
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