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# E  AAOA-MBR/ENM AL T AR V2 M A, b T 245 Bt 2 (A1 1 5 4%, 75 ZEERA 15340 BT g 4t oA o i 2 2 e
B, T A 38 LA 1 SO T 3 i, 30 e % B e 4 AR i R S 4 AR i ) S A SRR B, o i AR R IR AR ) R A, AR
SCHE S BR TRRBFSEAR (1) Sl i4 0 01 Rumi S Z R BT/, 15 2R AL W B L R2 292 400% , T B H: T
IKAEAS TN 617% , —F 22 BERK, WHE IR 617% IR BT 25 R i K il TR 2% K BEVR TR 2% 5 (2) HTE 40 A2 SRl
R 0, )5 S A3 SR AN AR BT RVR B 8. 50 mg/ L, D76 455 i R e Tt oA B Ay i 40 28 IR AU Ak A 9 s A i S
(B4 X REBE IR BT AR . R SCRERF ST Rl TH A8 40 B B B TR BT, 7T L 323 8 4% [ 12 4552 17 S 80, IR
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Calculation of Nitrate Nitrogen Concentration in AAOA-MBR Process of WWTP and Its
Impact on Design

LIU Yan, LIU Jianjun, NIU Hexin, YOU Ying, QI Yu
( Betjing Origin Water Technology Co. , Lid. , Beijing 102206, China)

Abstract The AAOA-MBR is widely used as a nitrogen removal process, the reflux between each unit is complex, it is necessary to
accurately calculate and analyze the nitrate nitrogen concentration at the end of aerobic tank, so as to obtain the correct denitrification
reflux. By comparing the concentration of nitrate nitrogen at the front anoxic end and the rear anoxic end, the reflux point from anoxic
tank to anaerobic tank was determined. Through the actual engineering case study, there were some results. (1) By the calculation
and analysis of nitrate nitrogen concentration at the end of aerobic tank O1, it was obtained that the reflux ratio R2 of nitrification
solution was 400% , while R2 was 617% calculated by the nitrate nitrogen in effluent, there was a large gap between them. If the reflux
design was based on 617%, it would cause waste of influent carbon source and energy. (2) The nitrate nitrogen concentration at the
end of the front anoxic tank A2 was zero and the nitrate nitrogen mass concentration at the end of the rear anoxic tank A3 was 8. 50
mg/L, so the end of the front anoxic tank was selected as the initial reflux point from anoxic to anaerobic to avoid the damage of nitrate
nitrogen ( combined oxygen) to the phosphorus release environment. Using the research results of this paper, through calculation and
analysis, accurate return flow could be obtained to ensure the best treatment effect. Reasonable engineering design could flexibly adjust
return flow and other operating parameters to save carbon source dosing and energy. It had certain guiding significance for subsequent

engineering design and operation.
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AU T AAOA-MBR T. 2 & BT M A 1E = 2%
1L, A A 4, EL ST P T 3 DA g4 b A< o [ 3
AN R G A G B35, RAES HRESE AAO T2 4%
HECH 7K T 5 i 25 G A R ML I B Y [ i 2, T
DO 1 R o A LR = v 2 1= WG 7 2 i
8 PRAACH A SR B T SR 0 T 3T, AR A IR TE N IS
SRR I e 2 DR R 7T T R 4Rt th, T R 0 B, %
[R] 0 A e 0 18 T 5 2 L3 R W B AR W BR RO L 1
TCHRIE S AT B LA

AT % AAOA-MBR T. 24 BT (TR 4R Bt
SR R BRI ) A S R B BT, 1
TS 31 S Al A ] 9 e T A e 4B de R ol 8 ER ATt 1Y
LR I, A T2 A BT KR e 48 17 4 41t
FER
1 mAE=S

1P 395 K AR B BRI R 10 7 m’/d,

AAOA-MBR process denitrification reflux flow rate reflux point calculation of

AT 7K Ry (OB T K A 35T G ) HE SO o )
(GB 18918—2002) — %% A #nifi, Hrh—WBit L
WA S T m’/d, 2R B DR TE 120, i3t
MR 5 7 mP/d, R AAO T2, ILFEE &5
IKALFE T HERH bR |, 75 KA B K T B S bR T
KB (MK IS AR (GB 3838—2002) 1 IV
FEFRUE (TN BRAM) T ARG B4 TP bR el

o RGBT 1 o AKOK A ST JRA AR R 48 HRR b
6 J7 m’/d K, [R]E 32 — it 3 1 6 far BR i, 1
TEJRF S5 L AT 200 e B K, B L R BT R
R4 4 0 m’/d, T BBLEE KA K AR AR
FUIR S R T % | FLBT K ARE ™4 , 25 5T
WIS B, SR o 4  BOR 47 AAOA-MBR T
2, B PR AR SR T A it
2 HEHKKR

R BRI 7K K I, AR YR B 132 7K 7K 5 4 A e
JE U BT KK T R R 3G, K8 AR BR TN Ak
By e MR K IV 2B AR TE (TN < 10 mg/L) , B AR 4N
#£ 1R,

R BATEEAOK R
Tab. 1 Designed Water Quality of Influent and Effluent

it H BOD; CODy, SS HA TN TP
JRBETBEK KR/ (mg- L) 240 500. 0 260. 0 30. 00 40. 00 5.00
AP KE/ (mg- L") 210 560. 0 590.0 60. 00 90. 00 8.00
AU KK i/ (mg- L") <6 <30.0 <5.0 <1.50 <10. 00 <0.30
AR RBRFE =97.1% =94. 6% =99.2% =97.5% =88.9% =96.3%

3 AAOA-MBR ZZ%& I EiiTE

TEFEE AAO T2 55 I, B g B il 7k
B EJF R B BB, T3 — 45 208 TN, it
BT TR A28 | R B I B S R G R A

B PR 7 A 2 e R A S, T T R A i DR i
P S AR HEVE , PRAIE COD,, 35AR S i A= W B
HOR, TEmAmE 1 PR,

RS AR BER , 15 7K AR AT, 52k A

R3
R1
A T ] ) ) .
—> R&AL B IRA2 > IFITO]1 > A3 > EBO2 > K
A
.
B1 TZiER

Fig. 1  Process Flow Chart
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YER, ML R3 A W ANMER, — 248 RF 01 WS
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HHEFT R, 12— BB UR

SRIE I57KIEA A3, it N R TS K 354 B9 BOD,
FEARCEAE O1 IHAESRS H TN F8ARTIA I 2
IKESR i AT EAE A3 AT SRR A,

ZIETEKHEA 02, BT EAEE — 7 1 THFE IR
TERRIR B A 7K COD,, IKAR, 55— 7 T 36 4%
TS IRAELFASIE T HEH SRR IR N BEAS BRI,
T A PR ASCR
4 RSTEMRESTITE

H AT, V5 Kb B ) B i A 2t A — i 7 2
PO = 11 B T Yo v i 1= K R A I
1 MIASHE IR I SRR, ok 22 U] 2 348 i i ik S0
A R MR 2 KR, UL, 4740 01 R iy
B A R T et O AT o A 35 A 1 9 1

AR Tt DR A3t P [ i AR A s 7 T A
B A2 AR U i B A3 SR g, Sy TR
X RAA R IR BT B IR, T5 BRI T H 3 o 1
BRUEAETR) W, LIS R B A& 1E N 1
T
4.1 HXSH

MR TR BRSO, OGBS 803 2 PR,

®2 WitEH

Tab.2 Design Parameters

witS BITHE
AbERE Q/(m®-d7") 477
R1 200%
R3 500%
JEE 7K TN/ (mg- L") 10. 00
AT BOD/ TN 4
K TN/ (mg-L7") 90. 00

HeaK 780 515 Vel A PRIE IR St BT — 2 175
PR L BUR1 H 200% , 4R34 4k B Bedss i 1475 e
VT, P Rt A A B 8 A SR 126 8 SRt T oy, B
R3 4 500% , MRAEESMEKBE LY 8H—E ik
H4cE Hi I8 BOD,/TN =4 JE47 I ZUFT Rk U
4.2 SHTitE
4.2.1 BEBEEsr

ARG R AT B A A, 20T
Ve RIFEAE H S ik BE L BR B9 /0 & TN & BODg, W
TN BRI E (1) ~K(3),

ATN, =(N,-N,) Q= (90. 00-10. 00) x

40 000
223200 (ke/d 1
1000300<g/) (1)
Sy 210 40 000

ATN,=—(Q="x———=2100 (k 2

N, 40 2 <1000 00 (kg/d) (2)

ATN,=3200-2 100=1 100 (kg/d) (3)

HA ATN,—TN BEBRE ke/d;
ATN,—— B4 A2 #9 TN R ke/d;
ATN,— 5 R4 A3 ) TN R & ke/d;
Ny—ZR G 5K TN BT mg/L;
N —Z G0 K TN R, mg/L;
Q—iEK Bt m’/d;
So——FRGL K BODs Bk EE ,mg/L,
4.2.2  FHHITIERI R HT
T Gl it 1 52 e, 45 Ak B R N S PR i e
ZE S IOR et B b & BT TS Y ik R Bt
TR, R 1 A, R A1 SR K
HKT I (R1+1) Q5 B4 A2 /KR & R
(R1+R2+1) Q, KA (R2+1) Q; i 53t O1 i
IR (R2+R3+1) Q, /Kt A (R3+1) Q5 J5 ik
Slith A3 HEK S KT (R3+1) Q; Bt
02 PR R (R3+1) Q, /K F 8 Q, AH I 25 2
W 3 Fim, R1 Y5 R3 Ny Lk Wi (6, R2 WA
HUE, B RS RHTR
4.2.3 W5 O1 AR I fi A /W E I R2 {650 #r
!
A2 Y IASAL T EL L BRI TN B —E /T, 01
AR S [T 2 A2 T PO il 1 YR v B 5 [l o e R —
SE T LAV B 1 St O1 7 i 1) il 245 0 B %o
THaE R2 MBETHE R G E
1 AT, A 01 Rl S AW E 55
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3 HHILLPRILE
Tab.3 Actual Flow of Each Unit

i H i/ IR AL BT A2 T4 01 J5 BRI A3 JiEEH 02
LR I Q 30 (R2+3)Q (R2+6)Q 60 60
K it i Q 30Q (R2+1)Q 6Q 6Q Q

A A3 G v A A R BE AR R

RS 7K TN e B R SR T2 25 ok, R R
R /NT 10. 00 mg/L, JEH4EE A3 K S TN i
WK 10. 00 mg/L, J5 BT A3 AL 4R i 5 K
vty TN W B 25 5 b P4 52 B 9 i %) TR BRI K I it 4
A3 [ TN EfrfE, = (4) .

ATN;=(R3+1)Q(N,—N,) (4)
H N, —JE B A3 YK TN Bk
mg/L,

H AT A 40 B B T, ATN, 8 1100 kg/d; N, N
10.00 mg/L; R3.Q A F =, (RAFH N, N
14.58 mg/L, WITE R2 Bl il AL H, TN ¥ B2 0 25
RAFHWIE (1. 50 mg/L) S RAIE N, ATIAH
J&13.08 mg/L,

DUARYE R2 0] 37 24 800 B S AE il S0 A2
TN /9 2 B i, o] LA R2 M358 {E, B R2 =
(ATN,/Q) /Ny, =401% . WIS e R2 1R
400% , T TS AT B AT — 8 AR i, [T I 5 A8 A R
D58 37 2 4 B 46 D DR 3 P /K B R 8
4.2.4  BRE A2 A R B R A3 AR I i A5 A&
W B2 oA

4. 2. 3 /NI TS AT ORI G B A3 b
R2 B, 01 A [ RS A R Ll st A2 1Y il
AR IEAS L B, BEAECIR AR AT A2 AR i i A A&
W IR T 0,

A 1 Al e B AR A3 R i A S LS R
02 AR EEAHIE], 4 8.50 mg/L,

5 #HRiTie
51 Rl EiREB=TH

ARWRBE R1 MBS A2 2K S 0] 37 28 IR At
AL A SCHRRIE R1 A SR A3 AR g [l 22 IR
S A1

R TR A B BT 0, AR I H S A2 K i
MRS A S =N 0, ME 64 A3 Rum i S Ak &=
WEEN 8.50 mg/L, MHASENE ML G I 2 IR

SRCThHE 2 B IR IR AU B, 2 i) 58 ol AT R ol 2R g ot
T2 B LIASBETT N A2 oA i 1] 37 B
5.2 R2 [ERtEEUES

HRAE 4. 2.3 /NS IR AT AL, A i O1 AR I 1Y)
S A REWE N 13.08 mg/L, i E R2 H N
400% , T AN TR A4 O1 R Sl 25 U B R BN
K IG 8. 50 mg/L, WIS R2 (5N 617% , 54
R, F I AT N, ] r i 2 R0k B R/ N X [l
A B, AR T2 A Al 285 2] v B A
BEFIIRALSE AAO T 23,

IV S 55 S i B AT LV R e At v s DR 3
BRI PTR 2% . R2 3o K 2 p ik 7Kk 7 Sk 40 v 52 B
15 R R (B) A 0, FROAR A 28 ZRUFE SR A0 A2 i BEE
15 R IRV AR TR B 7K om] T SRS AR A L
Y2 AN S T RS A AR R Tk AL 40 01 Y
PLIEAE, [FIRE 3 e I RN BE VR TR 2%

[FIRE R2 AEANELE /I 7K P B i 7 s 4t
A2 RF RAEAL, R2 33 /NWTE 7K A ) i 5 AN BEAS:
2753 FIH , [ B IR TR 2%

6 AAOA-MBR I Zi%it
6.1 ZITSH

KRT LI 4. 2.3 /NIHFES TR, A
W TR AR+ MBR 4163 1 )88, 70k 2 41, Hir
WIS EnT

ARG BT R BT 22,5 h, HA IR &G
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F 4.0 h, B 1.0 hy KK EEA 8,64 :1. 00 B it
V5 VR R E O 10. 00 o/ L, U0t 15 e i vk i
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[ R 55 . JEAE 5 R AR R £ 05 (PVDF) |, R AR
B s SRR SFEALAE A 0.1 pm, HL AL
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AAOA-MBR T Z&IHARZAT

(1) AR 4. 2.3 /N A AR R Il i i R2 115, 1%
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A2 AR i fiF A EA BE B A Ry 0, ) R (8] kS 4 g v
VERR B AR A2 A0, G S i AE0 Tt A3 A g 1] 3
R Z AR (A B ) MR IRE M Al B
Wi,
6.3 iZITEAERITHES T

Bt e AR 4 R 2K 7K R B K ER X T
FATEA AT R s PR 103 & R2 0 38 1 AR A5

PRI IR T I, 38 A7 R R v AT AR 4 S K 5 S
AR SCHBEAE MR YE X R2 BEAT IR & LR X 245 1
L W A

S AR A3 FIT B 4 AT S R A )4
DB RS AE AL S A A R B B R L ], RIS
i N 24 5, T nT R 2 i, v] X 4% S AR Y
K BIRTRIINZG TG 2K AR A SCHE Hh i 153 T 8 i
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7 ERIBITER S
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Tab.4  Actual Operation Water Quality of Influent and Effluent

i H COD,/(mg-L7") SS/(mg-L7") TP/(mg-L7") TN/ (mg-L™") HA/ (mg-L7")
K RAE 921.0 781.0 12. 60 101. 00 77.00
/MY 281.0 290. 0 5.00 57.00 59.00
FHMH 515.0 553.0 8.35 86. 00 63. 00
7k BRAE 28.5 3.0 0.30 10. 00 1.50
HR/ME 14.9 1.0 0. 14 5.20 0.15
ST {E 21.2 1.6 0.25 8.10 0.73

H T HIREUSR AR, 78 K& 18 hR ik
PREYIEAT AL, SRR BOD, vk AT W] 8 22 5=
A H [RIE 4 O1 A S il 45 S0k L, 465

R 5 fras, w5 AL, SERR G AR 25 R RE
B e 4R O AR S i 285 20k B8 8 T G K A 2
RHEE R R2 WAt LB A 3L

®5 01 AR5 HK AR ELRT L

Tab.5 Comparison of Nitrate Nitrogen Concentration between O1 End and Effluent

P K BODs/ (mg-L™") HEK TN/ (mg-L7") 01 KA E/ (mg-L™") HK AR/ (mg L")
1 135 51.00 10. 50 8.10
2 201 78.00 12. 00 8.20
3 282 94. 00 11.70 8.50
8 4Zip R T AR A3 A i i A MR B A, SR

AR SCAE SEBn AR S ) Sl | 3 i X AAOA-
MBR T ZHIFEH R0, IR 8% T E Bt Kasty
VS E RN

(1)ZRTZ R [0S I o i A A, A2 b oA i

R A1 IR AR EE, NG A 1E RN R B [l
WA

(D)ARTAEFITLH P RAR KL, MlifEE
7% 0P O1 Ay 2 Bl AT A2 BT 0 IR R2 AN
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