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Abstract Deep-bed denitrification filters are generally open-air tanks. During the process of wastewater falling, full contact with the
atmosphere could increase the dissolved oxygen in the filter, which is a major cause of low carbon source utilization in deep-bed
denitrification filters. A wastewater treatment plant( WWTP ) in the Daqing River was selected as the research object to carry out an
engineering study on the control of waterfall reoxygenation in a deep-bed denitrification filter. By detecting changes in dissolved oxygen,
water temperature, and carbon source utilization efficiency in deep-bed denitrification filters, it was found that dissolved oxygen in
deep-bed denitrification filters was at a high value throughout the year, and the amount of dissolved oxygen and carbon source added in
summer was lower than that in winter. Through the engineering transformation practice of capping and sealing the top of deep-bed
denitrification filter to control reaeration, the winter operation results showed that the well sealed capping measures could effectively
control the waterfall reoxygenation of the filter, and the dissolved oxygen in the upper influent of the filter was reduced from 8. 90 mg/L
to 4. 80 mg/L, with a certain thermal insulation effect. During the winter operation of the WWTP, the carbon source dosage was
reduced from 191 mg/L to 170 mg/L. On average, 23.68 mg/L of carbon source was required for every 1 mg/L of total nitrogen
removed, and the carbon source utilization efficiency was improved by about 10%.
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Tab.1 Annual Influent and Effluent Water Quality
K ik
Ay COD,/ S/ B (TN)/ S (TP)/ COD.,/ A/ TN/ TP/
(mg-L™") (mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L7")

1A 339. 12 32.36 45.39 5.95 18.55 0.11 11.72 0.05

2 A 250. 43 31.67 46.25 5.89 17.77 0.12 11.34 0.07

3A 290. 89 29. 03 45.39 9.8l 15.76 0.15 10. 64 0.13

4 H 288. 63 27.07 42.94 8. 44 17.25 0.10 8.42 0.07

5A 190. 90 28. 82 41. 14 6.41 14. 94 0.12 6. 88 0. 09

6 A 164. 03 29.59 38.43 5.95 15. 33 0.15 4.57 0.07

7A 133. 74 23.33 30. 17 5.12 13.87 0.16 3.60 0. 06

8 A 156. 30 18.46 24.31 3.84 13.20 0.09 3.86 0.07

9A 196. 00 25.23 29. 99 5.26 18.47 0. 10 6.43 0. 10

10 H 255. 65 27.16 32.49 9.52 18. 94 0.17 6.85 0.10

11 H 250. 62 31.31 39. 64 8.26 18. 45 0.15 10.57 0. 06

12 H 268. 25 31.27 41.74 10. 62 16.25 0.25 11.84 0.09
1.3 &itEH 15.0 min; FRLULRE M MBAE A 10. 4 m BHE X _ETHi
131 mRiiiE iS4 8.0 m/h(WEfE) 5.0 m/h($0F) , 75 IR Iml 3 L

FRUTE D 1 38, 43 2 3, At o 2411 B ML
TG 1A% HUBRER Bt 3 4%, Hp (R it PR R
95.75 mx3.2 mx3. 15 m; HUIE & W 8ks R ~F ok
2.15 mx2.15 mx3. 8 m,JRASHFAE K 102 s; WKL
B BAAE N ST R 3.2 mx3. 2 mx5. 0 m, LEETAE] Ky

3%,
1.3.2  UHLTRIRIE TS5

SAE AL TR IR it 1 88 4 b, PRt v RS o
12.20 mx2.90 mx5. 85 m; FH i St EH 4 5. 89
m/h; 3% 1 3 # & 8.78 m/h; NO;-N fii faf 4y 0.76
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2.1 KRB RMHELER

SRS AL TR R U8 Tt 42 4 H ¥ KR AS fk i 2
JIiR,
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Fig.2 Annual Monthly Average Water Temperature
Change of Deep-Bed Denitrification Filter
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Tab.2 Monthly Average Carbon Source Dosage of Deep-Bed
Denitrification Filter during the Year

A ﬁb’%?ﬁ&bﬂfﬁ/ HEK TfV]/ ok T,l\f/ e
(mg-L7) (mg-L7) (mg-L7")
1A 192 15.36 9.30 39%
2 H 187 16. 12 9.67 40%
3 A 178 14.21 8.48 40%
4 H 171 14. 66 8.29 43%
5H 159 13.48 7.10 47%
6 120 12.54 5.90 53%
7H 108 11.48 4.68 59%
8 H 111 11.26 4.60 59%
9 H 127 11.48 4.98 57%
10 7 165 11.24 5.74 49%
11 A 183 14. 30 8.27 42%
12 A 218 14. 15 8.24 42%

R 2 FTRN, 2E A RO A TR R U8 M g TN JoT o
WP 11.24~16. 12 mg/L, Hi7K TN Jy 4.60~9. 67
mg/L, TN 2% H 39% ~ 59% , GEg Fa s 35 3 7k
TN S <15 mg/L AUER, (HAEIA B &2
RN ERE 2 KRR E L,

3 MiEHR
3.1 KER

£ DO B B OL T W LU S oL 324K A L
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B4 SR AL ER RSN 35 2 BT S I s
Fig.4 Field Reconstruction of Deep-Bed Denitrification Filter before and after Capping and Sealing

Bl 5 Sl IR PR U i 55 3 B TS K AR 1
Fig.5 Water Temperature Changes before and after Capping
and Sealing of Denitrification Deep-Bed Filter
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W RE P R R B, 8t P ) DO EE MR R R 8. 90
mg/L P RS 5. 62 mg/L, 2 )5 DO 7E 40 h J5 F
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Fig. 6 Change of DO after Capping of Denitrification

Deep-Bed Filter
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Fig.7 Change in Daily of DO of Deep-Bed Denitrification
Filter before and after Capping
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Fig. 8 Change of TN in Influent and Effluent and Carbon
Source Dosing Concentration of Deep-Bed Denitrification

Filter before and after Capping

1612 A 13 H—12 A 18 H , 7] DO ¥ & L3
A TRIET S A i b K TN G R W
Bl BRI TT te v B S T R E Y B 212 me/L [
% 160 mg/L, L] WL S WA s A 715 it , A 30 b
KT DO, M/ T B IR AT FEHE

12 5 H—1 A 3 Higib R mEan, itk
TRIRIE M E /K TN J5T & 46 B2 7E 10. 90 ~20. 70 mg/L,
SEHA(E N 14. 73 me/L; RS AL TR PRUE It H 7K TN Jiit
TN 3.52~13. 74 mg/L, F-I{H N 7. 93 mg/L;
25% L TRENRRIE A N4 {E R 191 me/L, W3 43 25
Bi 1 mg/L 4 TN FHA0BRIE 26. 34 mg/ L, BRIFLE 0
W5 TN LBR R UM R 26. 34 & 1,5FH) TN LFR%R
M 48%

L A7 H—2H 5 HiuEtmsss, AR R iE
WiHEK TN SERIME K 13,61 mg/L; N6 )5 i —4 A
PIEH K TN i R B 2. 27 ~ 12. 89 mg/L,
KIE R 6. 41 mg/1.;25% £ FR AR5 U8 4% i {8 0
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RIS R, A Tiat T 5K RO AR IR
Tt ZE I 25 AT ik DR B v B AT 1 191
mg/L /02 170 mg/L, FMINR IR A — R 8 B 1) %
%, UEBHAE AN 35 17 L8 P 9 DO i FE s — 43
Bt , 35 LR IR IR 9% . 3R 25B% 1 mg/L 1 TN
TR IR 26,34 mg/L, I35 5 H 75 £ 0 B 8
23. 68 mg/L, B A AR EE & T4 10%, 38 2k %
S AL TR PR U8 Hh 7E 44 ZR32 7 o 1 ol Bk A2 4t
FTLAAS Y SRS AL TR PR 8 2E 7K TN 5 0k 4% vk
JE S IR G OG 2R 1 TRk s s 5 7 AR o R R A2 3
DO AR i =5 7T L) DO, HBEfE A 3R
IR AR AN TN KRR, [fii5 K 4 Fis
T K TN Bagag e Hakbrdkk .,

5 HigRE

(1) s 5 i B il Ak T AR s b i 22 A 10. 3 °C
IR 11,2 C LIS T 0.9 C, FEREFAmSEG
Tt Lk e A ZR s AT T — I RIRRCR

(2) Xt BB A TR AR 8 b X 388 103505 SR i o = 28 ¢
(077 AT BRAK 2 AR R4 ], 45 R e ad I =5 %%
5, RS LB IR U8 th ) DO 5T vk 2 AN 8. 90
me/L HH FIEF] 5. 62 mg/L, ZJ7 DO 18 T &%
4. 80 mg/L ZeAy B Jaik BV, PRt i i 56 2%
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