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Application of AAO-MBBR, Cloth Media Filter, DDBF Process in

Upgrading and Expansion of a WWTP
LUO Jia-wen, YANG Wei-long, ZHONG Liang-sheng, LAI Du-feng
(CCCC-FHDI Engineering Co. Ltd., Guangzhou 510230, China)

Abstract: After the upgrading and expansion of a WWTP in Jiangmen, the total design capacity
increased from 20 x 10 m’/d to 22 x 10* m’/d. The effluent quality has been upgraded from the first
level B criteria specified in the Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant
(GB 18918 —2002) to the stricter of the first level A criteria in GB 18918 — 2002 and the first level
criteria of the second stage specified in Discharge Limits of Water Pollutant ( DB 44/26 - 2001 ) in
Guangdong Province. This paper elaborates the design and operation effect of the AAO-MBBR, cloth
media filter, and denitrification deep bed filter ( DDBF) process, which could provide reference to the
upgrading of WWTP with limited land use conditions.
WWTP;
denitrification deep bed filter
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F1 2017 5K LR H kKR B2 x 10* m’/d, 355 22 x 10* m*/d, J5RAFE T
Tab.1 Actual influent and effluent quality in 2017 g{}ﬁ*iz:g ,/%{}Efﬁﬁij]ﬂ 4 ~5 t/d,iiiﬂé’il 40 m3/d
-1 N— N = [-H N
mg - L (1FIRFKFE60% ) . JRAMRRERENILES &, 15
WH COD | BOD; | SS |NH, -N| TN | TP IHIEMIAL 400 m*, JEE AL 6.4 m’, ik pis 17 it
k143 NN N Sz >, Ny N S
JATHIK 0150 L1000 S04y 12 -16 b, it A T SRR NS
JRILT Vi = = = = = <0. N N N N L N
SEJA R4 4 ~5 vd {5 E A TSR,
ShREk A |270.2]108.7]208.8| 28.7 [33.4 6.8 I IR AT 35 A2 2 P TR AL SRR
SEhRH KA [ 21.8 | 3.1 | 9.7 2.7 |13.1] 0.3 K (R _ TQET% NEEE
ARk <40 | <10 | <10 |<5(8) "| <15 | <0.5 K By (;Eﬁéﬂﬁ;ﬁ%aﬁ) A M i) O 2 )
e ASEPRIE K 2017 AR H EE R R T S
INEAE KR > 12 C R P dlF8 bR , 355 P AUE - — — 1, A—AY0 %k il
Sk - ] AR i L Rk ) Rfe
ki< 12 C I B 5 e et %0 i

2 FAKAI) IIKBY BIAF ST
PTG KA BT BRI B AL B 20 x 10°
m’/d, S2hr H#5K Bk A 757 %, 153 25. 64 x
10 m’/d . ASYCHT IS XIS TS K A B 2 x 10*
m’/d, ¥ RGEE 22 x 10* m*/d, JFEIGK) BT
TORMRZR , FLANAS A LA B W S U Ab T R 37 1. 4 £
f bl G fer (28 x 10* m/d) , P72 J5 A A BB 5
)22 x 10" m’/d, BHAEfL 2 B0 1.3, I H A
28.6 x 10* m*/d, i LY 78 R s S Ul iRk
i RT3 1T 671 ey Y208 R AR R IR AR R Ab
FK N 20 x 10* m’/d, RIGY 8 A= kb i, 2% &
14 MBBR HEURHI =y 5804k 74 T far R AR A B S 11 2
10* m*/d &,

BRI R K H B E B RE AR, H K SS
S TN PSR, Bl s S A, & 7 8 3 0 G s
Tl 48R PRI, $Ehr ol T2 B2 i 2 ham ik A9
Wi + 108 BEXTIZ)T I TS IE R E R
SEBRAE S, R RS ik it + 01k 74 MBBR 2(iE + U
fiugih + AR IR IE L (5 x 10* m*/d) + AN
FRMUGEY A0 TZTE,
3 IAEREFZE
3.1 FRERIZERITAR

PRz TE KT NI 1 B8 I, 256 3R A 30
YA EAG DL, 7853 R AR S04 55 B8 338 =2 ] 1) A R 4
M, HE— R DT R RS AR A, —
S BT U SRR Bt R A U L, R R AR 2 Ak B
L5 B R R T2 B M AR TR PR U it , eic ik Dt
A ERHNE RN A AT

LA WRRAN S T AT B B IS, R A el 4
BRI A MY K ) e B 9 A R bn el i
KA T WA A 1, s 5, K AL P RE
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Flow chart of upgrading and expansion process of
WWTP
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TE B SUURD b I 2 P O S ORS A AT, 5 Ak
BTG5k SS LA ARG S Ab BB T . AR
AAO 4 Ak 4 1) e 48 B A1 B 46 B3 in MBBR J8: 7 354
o, 1 ot 3 1o 4 AR SR A S R A R, B
ATtk 3 S B I AR AL VA R AR A ok P AR v T T U
ARFRAE S ATIA B A 22 x 10 m’/d (1 2
Ko HIE R @ L2 IE R BT, $ 4R T X CoD,
BOD; TN [y 2[4, 76— 100 J5 7 £ Uk S8 R 4 v
A X R SR R R 10 22 5%, 37 D A R £ SS
LR FEUEAIEME BT A A N 5 x 10* m’/d 1Y
SRS TR R I , 3L — BT TN (9 16, Y i iz
7 RLUFIN SR P0 T R o 52 T , A 9 bt 7K 3%
SRR T R 5 2 i B S il fk (MBBR) jth TN 4k
BEARTRARI o B A T R ARG M 4 A P, SR 5 H5
AL TR PRE M H 7K 5 8 A it K IR B R, 4%
SR IR bRIE HER Y
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Fig. 1
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F3T A %14

A RTE G L, A 1. 1 o, BRI 1.0 m 4l
ZRIAIBE S mm , 22 ff RE 75°
3.3.2  FELuAs A

— T A 3 H Pk i R AR s B R
V5L, R FH B TE M A 3 AT, B A A Ak
2 000 m’/h, #t 5% 950 mm, MG 1.3 m, R AL
2 03 mm, ZEEAE 90° MR EE 5 m/min,

3.3.3 AAO-MBBR 414 T %

JRBCE 4 )8 AAO B4R, BB RST Lx B x H =
84.9 mx49.8 m x6.8 m, HRUKIK6. 1 m, (EHAA
i S AR O MBBR. 2l P AR e B SEORY, i
B AAO - MBBR 414 T2, i S 5 e 5
A S AR ER DR B R EH . dus)s
BTG M 0. 1 kgBODs/ (kgMLSS - d) o 51t
SOK I I RIERDY 9.0 h, Horp— PR A 1. 4
h B 2. 0 h B/ SR R IBL 1. 0 h 44 6
hy IR 0. 4 h PRAEH 1.3 h B4 1.7 h Gk
A/ AR B 1.0 h B4 4. 6 h, 7RSSR
IS A FH e A o JEORE, i 5 42 ey ot A0 vt 1) A
Yrfe, 5ol TN WASE 25 BR o 70 3 S PN 38 I 7l AL
BESR G, [ SO A & e e ok} o 4y
S HT BOM B/ I AT R B . 7E4T %0 MBBR iR
Ui B SEURHE B T R G, RO B HEEE R 4, IR
BURLAR R BAE M P44 5) 7341 . MBBR Bl MEAE P
PEHCRIZHC LR 625 m*/m’, R5F 925 mm x
10 mm, 2555 (RHE)0.96 ~1.00 g/cm’, 23 % >
92% ,HEFBEE (96 +3) kg/m’,

3.3. 4 YRS Z

— TR AR A LSRR SR A i 2 (B
£2 BRBEE, PG EN3 m'/h, T 60 kPa) ,
RFPLxBxH=4.0mx4.0 mx1.5m, X475K)
TEL W R S s 2 A KT BRI, i3 20 B
TR R AN RN 2 b K . EEHEFRE
157K 5 R BR AT R S AT s A A A R A
I, UCRBR AN + 58 AP 2 IH 1t w] B2 w5 X R A TR Y
3.3.5  JEAm g

— TR 1A 3 R AR, BT
LxBxH=18.5 mx13.9 m x4.7 m, i 7
5x10° m*/do V5K 28 Ut P4 AR Y BE S E A B A i
UE VB GE G s AR R Al A HE . 7R
DRI AR, AR T VR B TR AT A, B R B TS U

BB A I UEBE 7 3G T, B 68 0 g K A5 % T
o Mg o KIHE F oK Sk Z ] 7K A 25 38 B e
() SR IELIN, 3 3l R e SR AT e, B E
Mgt 280 A 80 JE m AL 250 m’, 40K k5 B AR
3.0 m, 5% 8 ~ 12 m/h, i FJEMfLIE <10 pm, &
R YEZE i 50 m*/h 452 70 kPa,
3.3.6  HHFRETFIE 5 K S AL TR PR U it

HAEFAEFRT 9.5 mx12.8 mx4.3 m,
WE2 GWKE, BEHE 2 750 m'/h, 7 60
kPa, Hridt 1 4 4% SAHAL TR R UE M, SRS Lox
BxH=34.8 mx21.4 mx7.5 m,%itHRE NS x
10" m’/d, % 3E3 R 7. 8 m/h, ¥t gl 1.0
kgNO; = N/(m® « d) o JEATUE b 7K 8 A PR 4 T
By GRPETEHE A IRUEM . VRIS R 7 i
YR, A L R LK AT UG + A (RifR 2 ~3
mm) + RGP AT CRi4E 3 ~38 mm) , KIEAEFT I E
S AT BN A 27 2 0 T2 Bk A O B SS
TP 24 3503t 7K TN A i il 2 3 B e i &% T2
BTSSR A AL DIRE | 38 21 W] 25 2Bk SS .\ TP
FTN PR . il A TR PR U 3t SR FH A3/ 7K B sk
BEAFEAT R hgt, SOk R B 24 e RO Rk
SR 90 m’/(m® -+ h) E 3 G RN, A K
4 140 m’/h, KUE 70 kPa; Jz oyt /K P63 BE 15
m’/(m’ - h) & E 3 GWKE, BERE 1 300
m’/h, #7120 kPa,
3.3.7  EEAMHEEYE K rhoK [l F

PR 25 SN B 22 PR R 7K R IR T TBE B AT A B HOR
i, FEOK I BRI, SR R bR ANk
Pro BREREEFA 1 AT, B 3 SR8 IMNEHE,
KT 58 1.8 m, A ROUKEE 0. 75 m, LI 5 E
F=65% , 4K &= >20 mJ/em’, @K A
th, SR AL KR B A4 K R 45, B /K & 2 000
m’/d,
4 BaE)E K IRIEATROR

ZHRARY TR E AR TR T 2019 4F R 2458
T, 43 M HNBTHERE, REHEAREZITH,
I K FE PR R iAFR . 2019 4FE—2020 452 BR i
KK B W 2

MCTERT— . B 7K SS 4 ~ 18 mg/L, TN K
6.1 ~19.9 mg/L, Mti& T SS.TN [ -1 25 43 31
4 93% 57% 5 iik fg— WK SS S 4 ~9 mg/L,
TN #1.5 ~14.1 mg/L, Hf—] TN 7EL TR 5 ik
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b, SO AR R €t & Z= E 7K TN Ay 10. 6 ~ 18. 8
mg/ L, 38 5 i £ R 4 4 7K TN FRE 7E 8. 2 ~

11.5 mg/L, 2% J5 SS.TN [ - 35 22 18 R 4% 31l Ky
96% 66% ,FH L B A YA HE R o
£2 BT ABIZRE HKKE

Tab.2  Actual influent and effluent quality after upgrading and expansion mg « L~
% H COD BOD; S5 NH; -N TN TP
) i S S I 7 S = T S I O = S N - 2 S = 7 SO 2 7 S =« 0 S - 2 S e 8
ARt 300 40 150 10 180 10 30 [5(8)° | 40 15 5.0 | 0.5
2019 411 A | 238.0 14.8 102.7 3.0 184.0 7.0 18.7 1.7 27.5 | 9.0 4.8 0.1
2019 412 A | 222.0 15.0 88.8 3.2 177.0 6.0 19.3 1.7 26.5 | 10.1 3.9 0.1
2020 1 H 215.1 14.8 92.2 3.4 187.9 6.2 21.4 1.8 28.6 | 9.6 4.6 0.2
2020 42 H 218.4 15.6 86.9 3.2 177.7 6.2 20.2 1.6 25.2 | 10.9 | 2.8 0.3
2020 43 H 201.9 14.4 95.9 3.5 203.2 6.7 19.3 1.6 24.9 | 9.1 3.1 0.2
2020 44 H 206.3 14.5 92.9 3.0 189.0 6.4 20.7 1.8 24.3 | 9.8 2.6 0.2
2020 45 H 189.8 13.0 92.0 2.6 172.3 5.9 19.8 1.7 23.6 | 7.8 2.8 0.1
2020 46 H 187.9 11.1 91.6 2.6 172.1 6.4 20.4 1.2 24.5 6.6 2.5 0.2
2020 47 H 188.7 13.3 90.7 1.8 179.2 6.6 20.0 1.9 24.2 | 8.7 2.9 0.3
2020 48 H 174.5 12.9 84.6 2.0 172.6 6.9 19.1 1.2 22.9 | 7.7 2.4 0.2
2020 £ 9 H 163.1 12.5 86.4 2.3 190.8 7.8 18.2 1.1 23.0 | 5.7 2.3 0.2
2020 4210 H | 165.1 12.5 89.2 1.8 149.5 6.5 19.5 0.7 24.1 6.7 2.5 0.1
T RS AN K > 12 C I AP E AR, 355 R Kl < 12 °C IR P il 4 Ar o

5 ZRFHARSH
P TR RN 7 487 J7ot, Horp T2
%o 6 285 1ot T AR HA 2% ol 623 1 o0 il
R 276 Jio0 A GEEOR] S Ol 282. 48 T o0 il
IR 4R 20 J1 70, i IRAR Y HE TRERS Jin i
BATHAA 1633 Jyou/a, B A0 A AR 1S i 0. 20
Jo/m’,
6 i

VNN SEY) &Ly 7 S ol IR 0 )R SRR
AT T e RACFI AR B, R A AAO - MBBR + &
AR UET + SRS A TR PR U8 Tt 1) 80 B R T, PRIE TR
PRSI 3 () AS Wi s Ak BOK 5, 29 4 AR A el is
Ja AT AR PR B 20 x 10* m’/d # & 22 x 10
m’/d, 7KK RS A2 i B OB TS K AR B )T e )
HEhRAE) (GB 18918—2002) fy)—4¢ A bR 4%
B OKIGY P HERBRE) (DB 44/26—2001) 45 — i
Be— bR MR ™ 3, 6 M 25 52 BR AT K T 3k
TTitbr A s B —E S H M.
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