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Comparison between AAO +DNBF and Phoredox Process for TN Compliance Application

under Minjiang and Tuojiang River Standard
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(Central & Southern China Municipal Engineering Design & Research Institute Co. , Lid. , Wuhan 430010, China)

Abstract More wastewater treatment plants ( WWTP) upgrading and new expansion of three-stage denitrification biological filter
(DNBF) process under the standard of Minjiang and Tuojiang River. DNBF has the limit of nitrogen removal TN < 3 mg/L
advantage, but there are activated sludge, SS, etc. caused by the filter media slate and biological clogging and other common
problems. The secondary biochemical Phoredox process can achieve deep denitrification NO;-N <2 mg/L by adding carbon source,
which fully exploits the denitrification capacity of the secondary biological treatment section and simplifies the denitrification process,
but there are fewer domestic engineering cases. A WWTP in Sichuan as an example of AAO + DNBF and Phoredox two processes for
nitrogen removal effect of comparison, and combined with the principle of process nitrogen removal, design parameters, the actual
treatment of water, TN effluent water quality, carbon source selection and dosage, etc. , and found that the addition of an external
carbon source under the circumstances of the two processes could be achieved to meet the standard for TN. Phoredox process was
adapted to high cost-effective composite carbon source with lower denitrification rate, and it had the advantages of saving engineering
investment and lower cost of carbon source (20 000 m’/d of water treated in the second phase, saving 8.99 million yuan of DNBF
construction investment, and 567.61 t of carbon source per year, which was about 688.2 thousand yuan). The new project of
wastewater treatment with TN as the most difficult point can adopt Phoredox enhanced nitrogen removal process, and the upgrading
project can adopt AAO tandem AQO section solution.
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Tab. 1 Designed Influent and Effluent Quality

E| CODy, BOD; SS TN "A P
— AR/ (mg- L) 350 130 150 35 25 4
TR AKOK B (mg- L) 450 200 250 55 45 6
— TR (mg- L) 30 6 10 10 1.5 0.3

1.2 ITEZRiE

— 3 TR AL 2 T m’/d, T
HELRY) AN ARG WA, —
TREMAFETZE B AAO F1 DNBF, Rig 15

TN A YR G B BRI 1228, AT DASE B FE AL
T TR A FAR T LA MR Phoredox 5 Ak i &
T2 RTE R AAO T2 560 B34 — B A0, i
TEPETS e s 1 s

1 — TR
Fig. 1 Process Flow of Phase I and Phase Il
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RAWRAS AR, FERIFSHNE 2 iR,
2) DNBF
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®2 —WITH AAO LY EEBOHSH
Tab.2 Main Designed Parameters of AAO Biotanks
of Phase I Project

F4 WY IR E RIS
Tab.4 Main Designed Parameters of Pre-Aeration Biofilter
of Phase I Project

ETRE| BUR AAO Wi iH bR A= Ukt
BEHHUEL (m®-d™") 27 B (m®-d ™) 27
BT A/m? 14 256 FiHES HRT/min 15
s R SF LxBXH/m 54.9x45. 0x6. 0( /KI%) Y& R SF LXBxH/m 21. 12x17. 17x(4.70~8. 05)
45 H K 145 BB 1] (HRT) /h 17. 11 bk 1 5y 4 4%
WS R FRE (g L) 4 A TR m® 34.11
A X HRT/ h 0.77 B IE(ERHE/ (m-h™") 8.4
JR&(IX HRT/h 2.08 UERPRLAE/ mm 2
BL4E X HRT/h 3.63 JERHEEL/m 1.5
148X HRT/h 10. 63 7Kk /m 2.5
beR/ ALk 50% ~150% SRS AR /b 16~24
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3 TR L e R S USRI/ (N ) 1o

Tab.3 Main Designed Parameters of Denitrification Biofilter
of Phase I Project

W H A AL P g b
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BARER ) LXBxH/m 13.57x14.38%(6.0~9. 4)

Ay 1 JAESY 3 H%
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A IEK L /m 2.2
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Tab.5 Main Designed Parameters of Modified Phoredox

Process for Phase II Project
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Tab. 6 Main Designed Parameters of High-Efficiency
Sedimentation Tank of Phase Il Project

i H MK Phoredox T2 BiH FARDTIE M (1 2 4%)
B/ (m®-d™") 273 P/ (m-d ") 23
B AR/m? 17 775 HJHHE A B/ min 2+2
R R SF LxBxH/m 65. 1x50. 1x6. 0( /KIF) Rt 22 EERST ]/ min 10+5
P34 H HRT/h 21.33 RGPS TR m’ 34.26
BTG R/ (g L) 4 ¥tk S 545/ (m® -m™2 b)) 12.16
P IX HRT/h 0.51 W FE T K S8/ (m® em 2 b)) 18.24
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Fig.2 Process Flow of Modified Phoredox
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Tab.7 Measured Influent and Effluent Water Quality

P COD, BOD; SS TN HA TP

SPRiEK 85% %%/ (mg-L™") 412 206 96 54 44 6
Szl K E I/ (mg- L7 11.71 2.39 4.41 6.58 0.29 0.04
SEBR K B/ (mg- L) 19. 40 3.70 5.50 8.50 0. 69 0.10
WRIEITARMERRIE/ (mg-17") 30 6 10 10 1.5 0.3
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Tab.8 Comparison of TN Concentration in Effluent from Phase I and Phase II Biological Ponds

435 1 H 2 A 3H 4 A 5H 6 H

— W TR YT K TN/ (mg- L") H¥E 7.84 8.27 8.2 8.34 8.23 8.32
SN 9.39 9.69 9.31 9.31 9.86 9.36

TR YUK TN/ (mg- L) A¥ME 5.85 8.45 7.15 7. 44 6. 85 7.53
RME 7.86 8.91 8.2 8.52 8. 18 8. 81

WITHRE AAO A9t 2023 4F 1 H—6 A #INE &k
P, 3 T2 Phoredox =9yl 1 H iy #In& A
U5,2 A e som Cmeeh . 456 Aok & B iR
KRB H R ME ] AAO A9 . DNBF , —
191 Phoredox A= Wit 4% M COD, ik BE sk 9
PR

2.5 ELMEYHHKER. TP IRE
At 0 K R A T RO AR R K
R T TP % 2 A6 I DA A= it e 3 DX AR o BURE: | A9 i 22 09008
Fig.4 Daily Effluent TN Concentration of Phase I and AEBRSE R — IR KSR E i oK TP

Phase I Biotanks WeEE 181 d Rl (EX Fban &l 5 & 6 i
RO W I TRERRIREE AR A Br

Tab.9  Analysis of Carbon Source Dosing Concentration in Phase I and Phase II Projects

TiH 11 2 A 3H 4 J 5H 6 H
WIRE COD, M/ (mg-L7')  —] AAO H{H 130. 88 134.87 133. 86 118.6 78.39 52.18
— 1 DNBF H #{H 9.65 9. 46 9.28 9. 14 8.87 9.17
— W&t 140. 53 144. 33 143. 14 127.74 87.26 61.35
I Phoredox 42.24 40.3 38.62 40. 14 36. 45 35.62
3 ttbsrdr 16,37 h(H P EUE XN 3.47 h) , 34 P i 52
1) A=t 55y HRT BRoP-H) HRT 24 17.63 h (i T IX | T IX &3

AR — TR SR, I K R —  6.10 h) ,— AR Y SE PR3 HRT 4253, 4%
WAL BROK BEAY 1,16 15, — AW SEPRF-1) HRT - A=A B CMi K 08 A0 2
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B5 I WY KR R
Fig.5 Daily Effluent Ammonia Nitrogen Concentration of
Phase I and Phase Il Biotanks

E6 — I H ok TP He s
Fig. 6 Daily Effluent TP Concentration of Phase [ and
Phase I Biotanks
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