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Advanced Nitrogen Removal Technology of Municipal Wastewater under

High Discharge Standard
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Abstract; Based on nitrogen components analysis in secondary effluent of a municipal wastewater
treatment plant, the nitrogen removal performance, denitrification start-up and influencing factors after
the deep bed filter was transformed into the deep bed (denitrification) filter were explored. When water
temperature and COD (carbon source) were 24 —25 °C and 20 — 35 mg/L, the denitrification process
was slarted after 10 days. Compared with the deep bed filter, the removal efficiency of NO; — N was
increased by 23. 1% , and the deep bed ( denitrification) filter was an effective supplement to the
denitrification process of the secondary biological treatment process. The COD consumption of unit mass
NO, - N removal by the deep bed ( denitrification) filter increased logarithmically with the decrease of
water temperature. In low temperature period, an effluent COD guarantee unit should be set if there was
a risk of effluent COD exceeding the standard as high carbon source dosage was employed to improve the
denitrification efficiency.
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Fig. 1  Flow chart of coagulation — sedimentation and deep

bed filter process
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Fig.2 Change of TN and NH; — N concentrations in secondary
effluent
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Fig.3 TN components in secondary effluent
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Tab.1 Removal of TN and NO; — N by coagulation — sedimentation and deep bed filter process mg - L7
Wi H TR LY TR/ DUTE ik IRRTE I L 7K
TN 7.13 ~11.87(9.23) 6.94 ~11.81(9.12) 6.54 ~11.54(8.95)
TN & — 0~0.48(0.07) 0~0.60(0.25)
NO; —-N 6.40 ~10.80(8.90) 6.40 ~10.70(8.89) 6.40 ~10.75(8.89)
NO; - N ZEfR#E — 0~0.01(0.00) 0~0.01(0.00)
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Fig.4  Start-up of denitrification in deep bed filter
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Fig.5 Effect of filtration rate on denitrification biomass in
deep bed filter
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Fig.6  Denitrification efficiencies of deep bed filter during
stable operating period
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15 ~20 CHl 14 ~15 C =AIKIRM &4, ACOD/
ANO; — N ¥{H 20500 8. 1,12, 4 F1 13,4, B IR UE L
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Tab.2 Change of denitrification of deep bed filter in different temperature periods

K/ C #K NO; —N/(mg- L") NO; - N EE®E/ % SN TE R/ (mg - L") ACOD/ANO; - N

>20 7.2~12.8(9.6) 2.6~69.1(32.1) 6.8 ~25.0(18.9) 2.9 ~14.4(8.1)
15 ~20 7.5 ~15.0(10.4) 3.3 ~44.3(12.5) 7.0~29.1(16.0) 3.6~28.0(12.4)
14 ~15 7.5 ~14.2(11.3) 18.0 ~30.6(25.3) 23.0~60.0(49.0) 3.9~21.0(13.4)

SIS TR TR PR U8 st ) JBE SR 7 14 ~ 15
C IR, B B IR I £ 43 301l 1 - 30,40 .50 AN
60 mg/L( H TS5 BrRfc 245 4k BE iR 2 , N 24 e 7 3
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3.1 mg/L; SiEF i3 2 60 mg/L i} ,NO; - N
LB AL S 2 3.8 mg/L, 17 S 8t i /K COD
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16.9 mg/L 2 fii],STN F1 NO; - N SEH 5 TN (i Hfdi
I3 IR 97. 0% F1 89. 0% 5 45 T PR U it ot 1 4 TR IR
(S A Ak ) Ve IS , A 45 A& AR AE A X NO; - N
(I F Rl 0 $2EH 3.3% ~69.1% (23.1% ) , %t
TRAEYRAR TSRS T A BRNEER .

@ VATRAN R FE KRk 24 ~25 °C Bk

TR 20 ~35 mg/L B40F T, PiE 10 d PRIR
UL SR AL IR BIARE s UEERAE S ~ 8 m/h [ L
U N AR Ak X A AR I RV W SRS, ) 3
SAEAL I RE IR AT LIAR J5 2 7K SS 1% DLk £5 B
UE

@) KRR AR I e 2 R M b S AR AR AR
HOTEJKIR > 20,15 ~ 20 il 14 ~ 15 °C i5f ACOD/
ANO; — N [EYE 45k 8.1 12,4 F113. 4, 29
X B T A AT U SR P v Al 5 A5 £y 4 v
WA, 75 2BV COD AR KUK

@ e R K TN # B2 ) s HEBObr i 2K
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