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Application of MBBR + Oxidation Ditch and Modified AAO Process in the

Upgrading and Extension of Sewage Treatment Plant
CHEN Lin, YU Tao
( Beijing Enterprises Water Group Limited, Hangzhou 310000, China)

Abstract: The original treatment capacity of Taizhou Huangyan Jiangkou Sewage Treatment Plant
was 8 x10* m*/d. Carrousel oxidation ditch process was adopted in this plant. In order to improve the
effluent quality from the secondary standard to the surface water quasi IV class standard, hydrolytic
acidification pretreatment process was added to treat the 2 x 10* m’/d industrial wastewater, in the
upgrading project, and the oxidation ditch process was transformed into a combined process of MBBR and
oxidation ditch. In view of the increase of treatment capacity, a modified AAO process with treatment
capacity of 4 x 10* m’/d was built in the extension project. The effluent both from the upgrading project
and the extension project entered the newly added 12 x 10* m*/d advanced treatment unit, which adopted
the combined process of nitrification and denitrification/high-efficiency precipitation/filtration/ozone
disinfection. After the transformation, the effluent water quality had reached the surface water quasi [V
class standard. The total investment of the project was 262.76 million yuan, and the treatment cost was
0.805 yuan/m’.

Key words: upgrading and extension; advanced treatment;  Carrousel oxidation ditch;

MBBR; modified AAO

1 ITESE KT K5 K A HERORR ) ( GB 8978—1996) — 2%
BT EEET V5B AL RN 8 % HERCRRIE Rk HE MR
10° m'/d, 2001 4 12 1 31 H g iz , i ok AE RS K A BT HER b 42 TR S B 7

- 58 -



%

www. cnww1985. com

F, 5 :MBBR + A A 5% R AAO TF 0 Tia K42 IRArY &

$%35% %8

ST, AT R AT I5 K AR BE T H K K 5 R
PREB M RAEINV " AL, TG K AT AR
AU

31 PR TREBETHE L KOK T .

F1 REIRZTE HAKKR
Tab.1 Design influent and effluent quality of upgrading project
mg - L™
iH COD |BODs | SS |NH; -N| TN | TP
K 380 | 180 | 200 35 40 | 4
K
QERlE RS 30| 6| 5| 1.5 |12/0.3
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BT Y5 K kb B E b PR S 8 x 101
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Tab.2  Original design and actual influent and effluent quality

mg - L7
5iH ?&k# Wit SEB?? EFRTEY
K| K | kK K
COD 530 | <120 501 90.7
BOD, 210 | <30 153 12.3
SS 150 | <30 | 160.9 26.3
NH, -N 45 | <15 | 28.48 26.06
TN 54 — 44.4 32.7
TP — | — 2.91 0.49
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KR SRR A LAY e A S T A
P, BTG KT KRR TN S5 A Rk B 3L
PrifE

@ WEABE AL SR bR X SRR bR T
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Fig. 1 Flow chart of upgrading and extension project
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4 REEILABAILELAHK
4.1 T EKBAEIZEE

B2 x 10" m’/d B Toll g 7Kk BEAT 200 T4k 2,
HEAZR G T K s S A TR YA
IS AnAS A DCRD M AS S . 3 X K AL B )R
SLHERCA M HE A K B, L i AR R K S Al 1] cHE
K, AT B HEROK B 5 K 22 AR K, % 8 E 1k
TR B AL R R FCHE R R R B R K R K
IR 215 K AL ER T R R iy wp, DRI I 1 R K A
T

PRIl K (R e R ff COD 55 SS 8- 3k 458 5
TRV 7 3 8 TR TR R T UE W5 K A R A v
4.2 WAEBEFENFRWEITSH

O Tk EAK b

FEACHRUR N 2 x 10° m*/d 3], $h—J8; s
AN AR EE AR IR b, S 1R SE R 45 m x36.9 m,
IKSIPEERR TR A 12 h A7 325 9 963 m’ , A3k
RA 6 myf TIEE AR T LK i i ki
s AR T R R B R I JE S K iR Ak it H K FL
ZORCER T K X 24 4 S KHRE (3 H L
) LG RRERRE T4 280 m’/h, RN 11 kW, 772
90 kPa,

Q@ Tl AKIREETNE M

Tl A TR S0 U it P LR 45 L LA S
by P TUE T R A AR A . HLARR At TR A B
(B 1.5 min, HUAK S 3t 52 W 5 8] 2k 30 min, PL3E
BFlE]oR 2.45 hy FEIRA XA 2 GHRPLIIFE N 3.0
kW 47 22 0 di A%, 76 SO X e A 8 & 3 il =Xl
BRAREFHE S 2

@ TEAKK @R

IR A 2 38, by b A TR B AR
KIS EIEIA 7.5 h, it BT R 1,48 m/h,
B AT LA 3 117 m, B 1 RSE S 51 mox
12 m, AROKEEHR 6.1 m,
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B A AL RGN R RS SRR BRRCRAG, N
S IR A AR MERE F 19 A HL , AE Tl /K 4t 1
WEPRSE  IZING AT BN et . ST A TR K,
T AEAIE A SO0, 38 M HAE L R A
RO AR R A A R TR R A MBBR T.2Z2,
AR/ R T iR Bl LR AV A A B
(), MBBR T. Z2BEA7 {5 48 A= W RS Tif oo 47 £y L 8 %

K Flaximied Tois Ve ik iR L, LA TR TS
PIE M R FE i RG22 T T4 & 2 0 8
15K RFR 4> T2 8 G A 15 /KA 3T
T e

Xt AR R 8 x 10° m’/d {9 Ak i kA7
MBBR T 2 F+-4% it -

© SR AEATE AT fE , S S H A ARk
LIRSS IX AR X A Y, IR T 2 B e
WA

@ B Ty 2 H 2 TR RO ISR R R, BF
R B (3R ME AL, 7 2 8 S Ak VA TR 45 2 i) 14
2 G FEIRFE RN, G 28 SR IF S RHLY % h
160 kW, 845 X4 117 Nm®/min, 531 XU A7 58. 8
kPa, JFA7EVE AR D R 7 220 R m <A I

@ KB k5 Ve e A A VA IR R, #E 2 ) S Ak
WEEUIRIE NI R 4 SHEHEAR S 8 A iiHEAs, 1
HEEF SRR DRI 4.5 kW,

MedE i HAR S B R IR R XS B R R R
0.5 h BRA AT RE ] Ry 1. 37 h, 40 DX 45 B A )
12,43 h, SRR 14.3 h, I8 XA
PETH AR (3,41 x 106) m®, F5 8 H 27 397 m’/h,
PR 15 134 ke/d,

5 VEIBIZABRILANK
5.1 FEIBHNERIZREERE

AR Al R IR 7K T i 55 S 1L PN ¥ 7K e
R IR R T KB AFERERG, SKEY
12 x10* m’/d, H FTBLR G K 4b 2R 45 40 P g
N8 x10% m*/d, HUhf s AR Y 7 TR LB A 4 x 10°
m’/d, PHET IR EE NI EE K. AR X
M AR B 8, TR TR 3% L o b Bz 47 A
A HEIPELE A R T O, A E il TR
FHECR AL AAO T2,

5.2 i&it3H

O HLE RS

AP B T A B AR G ph R A0 A B BT
ML, BN 4 x 10 m*/d, 3l ad XAk 7k
Y FIAL B, T3 7K b B RER 2 i ) IS AL A B a s
S AR TS WAL R G K RECE. H
HO AR AHE] B 4 20 mm, SE 2 1 600 mm, 7K H
KSR T PR T A 20 A A 5 i Tt Al X A
FEMHEI R 3 mm, SEEE K 1 600 mm, B GTAN
K IR 5 min B i AL R 0. 6
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m/s , HROKE R 2.4 m,

Q@ I RS

T B AR GRS R A AAO AR,
P DR/ B H  IX R4 AR X G 4 X DU R 4
Ao PR KK BT AR R R B 2 B L R T 1 is
F1I7 2 TERR S AT AL 1 ) i sz B R0 i ) L A
B B KRR, B 1L V5 Ve UTUE ; TR B
WEMILBI ARG A, BITEHEBICE N 20% .
13t V5 e 4% s 5 2E Ak 2, 13 T v e 7 e 4 T
LT ZRAX TR A W P9 Il 3 28 3 71 28 il AL IX
Tl , AR P 3 1ok 200% ~300%

FEEISHC BA AN 28 438 m’, Ak
b S ER B[] 17 h, e PR AR/ R AR A RS
FUk 786 m’ , RAA LA FUN 3 316 m’, Hléa it A
AEBUN T 344 m’ S0 A A BN 16 992 m’
15t 0. 09 kgBOD,/ (kgMLSS - d) , it 6%
SR 11119 Nm’/h,

® Uil

SR AR A TR - At X DT i, >R FH R i 7K
Jah KT 3, KR = MRk IR 2B AR
AR G B HEEHEA SRR . Ut im i
ik 1.06 m*/(m® « h),l4E R 36 m, HHOKIEN
4.4 m YLIERTE] R 4.1 h,

6 REAAEIELARARRAIL ALK

TREE AL PRI N 12 x 10* m’/d, T2 F2 A il
Al S A A 4 306 it/ 2 DT b/ VR AL I8 it/ 5L AR
T fil s/ HE OB

O  ZRIETHIE G S RO A A g

—W U0 S W i K &1 TR, — 3
15K AR AR R A A 2R Pt , 35 K i R AL
DUyE . KBS AT 6 A0 40 T 1 B A B, 7R
At P A3 BRI 22 £ PR A g Rk ol kL
TAIE AR P REE , 2 — 25 188 v il 1 200 D A Q3 3l 3
Tl Ak S A A= W it >R FHDRGE K AL + SOKIRA R
e,

T AL IR SRt L 10 4%, HAg RSF 4710, 8 m x
8.60 m x 7.80 m, H i fb B S BES 1w h 166
m’/min, Btk J3 i fe; R 3. 81 m’/(m® - h)  A@§fL 1
054 0. 83 kg A/ (m® - d) o JAEILA UL
4 %, B R 10. 8m x 8. 60 m x 7. 80 m, i
KA H9.53 m*/(m® « h), SAEAL AT Ry 2. 64
kg IHASZ/ (m* - d)

Q@ ERUTTE

FE R ZCUTVE W P 5 PAC  PAM K Ky oK 3 1
7 2 BREARK rh A8 V7 R TP B Uk AT AL 1
e

ERULTE M L 4 4, B A BERLRE N 12 x 10°
m’/d, SR S35 17 5 3K, T 2 0k 42 i b Bt A Ak
RN 367.5 m*  TREE S AR 79.6 m’,
L A A AR A BN 234 m’, YL ELAE N 10
m, ) TR A 28.3 m/h,

@  VApEh

V RUE R — A, AT Al ST s AT, A
MBS KRS —WE Tk & 8 x 10*
m’/d, “HIEME K 4 x 10" m*/d, V EIE
it e AN 70 m?, Bk RF R 10 m x 3.5 m,
UEML =N 4.36 m,

VA8 R P TE K A S T U8 iR R
AR ARAR IE Sk s B AUk oh e 5 R H kT g
BRI N 6.25 m/h, S s Ry 15 L/ (s - m?),
IKISREE R S L/ (s -

@  RAAH A

FEAE Ak A A D8 b 152 A USRI A, SR B Ik
TR B KA ALY R, 15 S A
i — 25 A BB TR ALY o SR A 45 B B
[} 16 min , KN 6 m,

7 RARV EIRIEITE HKKR

PEARY A TR T 2016 4 6 H JF 4R 1., 2018
4F 8 H Sl AT K e v AL BB AR AL B S TR
JE Ab PR B AR £ R, K IR SRR, RGEAb
RORIEATDE 817 3 N H LK, KB E](10.5 ~
11.5) x10* m*/d,

PR 5 A B KK B L3 3 (2018 4E 9
A—11 1),

FI3 IRRBUSRE LR HKKER

Tab.3  Actual influent and effluent quality after upgrading

m’) .,

and extension

WH COD | BODs | SS |[NH;-N| TN | TP

ﬂ:ﬂ(/,l 275 |111.83[142.39| 21.12 [32.38| 3.66
(mg - L)

HJJK/,I 13.9| 3.0 [15.86| 0.15 |8.73]0.20
(mg-L7)
AR % /% | 94.9 | 97.3 |88.86| 99.29 | 73 | 94.5

BZ AT f TV BRI R B E , #K SS
B 12 H 4y vV ELE IS ), ik SS O 3. 36
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mg/ L, RYGE KK BTAe e 18 BIE IV 2851
8 BRZFISHFEIM

AR TR BB N 26 276 Ji oG, Hodb iR
TFER 8 655 T3, ¥ # TR K 10 655 J1 T, R EEAL
FTRE R 6 966 J1 G, 4 TR AN
2 189.67 Jt/m’,

BATAE TR B w2 L ARk A
THA K R A 4E 4 3%, R0 TR AL FE N
0.34 kW - h/m’ , B #y 4 0. 696 5T/ (kW - h) ; #Mn
Wi R CTRAN , BN B2y 44 mg/ L, Ak 27 5 15 24 71
REBBE I E N 13.9 mg/L; AT THE N
5.87 J5ot/ (N = a) ,UATELALA R 0. 743 8 Ji/m’,
SEFRRAS N 0.805 JT/m’

9 %

BN B AT 5 KA B R bR TR
N 12 x 10* m*/d, BT A K 5 L H K HE R
BRI LR — I T ARRAF 7R B 18] T T $Ehr B 4t
BES TR AL BEEE , 3 AT X AS [ (175 YL IR 7 ik A7 A
AR 8 TRET TG, KK BTk 2] T MoK i
IV2ehnifi

SE 3k
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