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Application of MBBR, Magnetic Coagulation and Denitrification Deep Bed

Filter Process in an Underground Wastewater Treatment Plant

CHU Zhen-yu, LI Jun-fei, LIN Ying, DONG Qian-qgian

(Guangdong Architectural Design & Research Institute Co. Ltd., Guangzhou 510010, China)
Abstract: In view of the technical problem that the discharge standard may need to be further
improved after the completion of underground wastewater treatment plant, the combined treatment process
of MBBR, magnetic coagulation sedimentation tank and denitrification deep bed filter was adopted in the
Dongbu wastewater treatment plant in Shanwei City. The COD, BOD,, ammonia nitrogen and total
phosphorus in effluent reached the class IV limit specified in the Environmental Quality Standards for
Surface Water (GB 3838-2002), and the total nitrogen and SS met the first class A limit specified in the
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002). The
effluent quality can be further improved by adjusting the carrier filling ratio of MBBR, modifying the
operating conditions of denitrification deep bed filter. Due to the fluctuation of influent quality and
quantity, precise aeration, intelligent dosing and intelligent management and control platform were
adopted to achieve fine operation, which reduced the power consumption by approximately 7.8% and

chemical consumption by approximately 9%, thus saved the operational cost.
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plant; denitrification deep bed filter
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Fig.1 Landscape rendering of the upper part of the

wastewater treatment plant
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Tab.1 Statistics of influent quality —mg-L™"
I H COD | BOD; | SS | W& | && | TP
R | 3205 | 989 | 145 | 425 | 29.5 | 5.5
/ME | 1088 | 53.68 | 63.5 | 164 | 122 | 1.24
SEXIE | 1684 | 70.6 | 985 | 295 | 23.5 | 2.9

HEARIK BT sl , 32 2 R 2 il 55 11 1R P ik
DX TR V5 40 3 AN IS , 5 30T IR 45 Y1 N FE T & ikt
HA TS Tl AKHEA , B 15 K8 AW 58 3
HEAR A b AE FEASWT NG , 2E K K TR TR .
1.2 &gt koK R

SR NG R 5 X T K kK
KBTI R TEA /N L AR A Tl 7K b BEFG 5K
B2 R T A K b K K R

7K COD . BOD, & A BB P T (L 32 /K 3R 855
AR EY (GB 3838—2002) 1y IV 2K bRift , S LSS
PTG KAL) 5 B HE PR ) (GB 18918—
2002)—H A bR, BARE T AOK TR 2.
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Tab.2 Design influent and effluent quality

mg- L
WiH | COD | BOD, | SS ™N | && | TP
HEk | 280 150 150 35 25 4
HiK 30 6 10 15 1.5 0.3
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(P BE S AT V) )+ RELARS A B 0 7K 2 5 + 200 4 W 37 0T
T L+ 05 40 A% A+ MBBR £ 9 52 7 s+ 50 1 JR) ]
T+ R TR VR T S+ A A TR R U b+ YR S R AN
TR+ T A+ R K BT Dy, B A HE A B
KHEHEE o 15 e Z WK AR 7K + 75 U I8 2t + HLAR IR
JERR K (K2R 60% ) b S Ahiz 28 % L) Ab g

R 5 3 R HEHE S (5K T R K AL ) Iy
S KA 4. 81 m, N VL 10 4E— 8 /K {37 J A1 it 2 4F
— B K LR 2. 8~4. 67 m, LA ) X J& 1 B Kl i 1T s
1 5~6 m, B ) X T B AR S 6. 50 mo fi—
JEERAE TRAR bR 25 0 -0.75 m, T — 2 S HbR & N
-8.25 m, HEHTRE N 13. 5 m,
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m, BRZEG AN A A BT B A 7 il B B O A
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Fig.2 Plane layout of the first underground floor
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Fig.3 Plane layout of the second underground floor
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2.4 FENEBEITIET
2.4.1 WikbHHIT

T ih #E A TT A T b T AR R VG R, S K B
Jr I AR TR o B 4 5 ALORLAR A, A 2% 18] B 20 mm; 3
BT E QH 1 &), & AR ; 4 £ 101 4% B FL AR =X
YRS, FLAR S mm ;2 JBETE I TADIH , 45 B B ] 36 s
4 75 L LA ORS 208 B, L4% 3 mm.
2.4.2 MBBR A S0 it

AR AR5y 2 A1 A ROK I 6.5 m, B s
AF1E) 12. 56 h, HoAP Fi 401X 0. 54 h JREIX 1. 26 h,
BRAEX 3. 59 h BF4AIX 5. 38 h(FHERHX 1. 79 h) i
X 1,79 h; 75 PR JEE (MLSS) 3 500 mg/L; 15 I8 %
12.6 d; 15T M4 0. 15 kgBOD./(kgMLSS-d) ;K [
5.5:1; 2URF R FL 800 m*/m?, HIFE % 349,

MBBR 72 77 JEURE 5N 78 4 580 X R v , 4 5T
HDPE+ 2 P44 8}, %% )5 0. 96~1. 0 glem’, HoE kM
I, D R BCE B PR AR Y S AL, A R
A AR A, AT G R B 2R ) R e 0
MBBR X8 15 SR ) SERL 5 R 40 IEURH
g RGE, BRER A K g

A XA BB RGE, AL 8 B TK
kg 5534 475 t/min, P=3 kW',
2.4.3 FEIEJESERE il

UMY 104, A ROKIE N 4. 4 m, S5 S I
[ 4 5.1 h, ¥ 00 G147 0. 91 m¥/(m?+h) , W %
1 G 118 m¥/(m?-h) , [H1 75 Je e B 8 o/, [ {4
1 7. 8 kgSS/(m?+h) o &AE 4 J@ #E = Ve FE AL 10
B, 55 K 8 m,v=0. 2~0. 6 m/min,N=0. 37 kW
2.4.4  WEIRBEEVTIENM:

AR BEDLE ML 24, A RUKIE N 4.9 m, IR
A A5 B8 B 1R] A 3.5 min, 22 E WL B I IR] A 3.0
min, 35 FF 10 77 20. 42 m*/(m?-h) , WEA{E 35 10 01 fF
26.55 m*/(m’+h) . BR#@EFIR ] PACH K (10%) , 5
KA N5 75 mg/Ls BN 2 2~3 mg/L; PAM #J1
0. 55 mg/L.
2.4.5 SUAHALTRIKUE M

S AL M AL 4> 10 41, ¥R 5. 80 m, JE kR
1.83 m, K UKL 1. 7~3.35 mm (9 £ BERD A i 0
BE R RUAT D 148 m®; 7KHE)Z R 0. 38 m, R
FRLAR 3~20 mm B8R A o JEHLF-Y7K T3 far R 7. 4
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m*/(m?+h) , WEAE K S ami A 8. 4 m*/(m?-h) ; 2 ik
Ji 1] 24~48 h, K S PR BE N 15 mY/ (m*+h) , R
HPESE S 92 m¥/(m?+h) , S B0 R ik 2 min+ X,
FKERA B 10 mint 7K B0 52 #0956 5 min, 5K
Wi2 ~6h, B RIKZ M2 min'®,
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M5 U T B N 15. 35 DS/, i K I TS U8 R
(F7KF 60%) N 38. 38 t/d. V5 e B 7K 0 FH i FEARAE
JEDERL, 2 5 (2145, o6 i PR T AR 420 m?, i
EV5 Ve AL M B0 I A TS IR 2R 6 2
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2.4.7 BRRARGEIT

BrS R G LVEYBR R 3 4 DL Al BR R T
20 AR A DX A ) R B R[] SR BBURTR] 1Y
B SRR IE :
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Tab.3 Calculation of deodorization air volume
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% B, 23 ) B e 1 A A A T IR AL
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2.5.2 HBEMARSR

XK gy i B m e e 2 I AR L
SFRERL TN R GER R+ B R+ 5 2
B s, 255 Ak B K AR T B 5
Pl BT B S 5 LSO 2GR, 115
SR E23h = B | EZTE RS SR bk o8

15 TRV EAE VK X RETRBETTVE M , B
IEWERER A5 5305 2 i B B AE MBBR A= 9 Nz it
oK S IR R DL M K X, B B AR 20 I R R A
(XNGE A ) | FL G T e g 22 56 45 Bohin 24 Rt 4
i ZR G, i 1 R 0 2 1 SR, R RE B SE BN 24551
i, FERAE AT A
2.5.3 FEWEEFG

BEAERT B0 RENZ TEH)Z SRR
I R R R A BT T (R B
Z YR T A e 55 A B GG | AR s AT e A
B s YR B AR B RS B APP TS T
B, a4 [ SR, A T ARG
TS, MR AR i A A B AR U

o e R R XA/ X . X . -
b8 gl | UL | R | TR A s S T A, H S
FEAR B K42 T2 2% /h 10 B I~ REBAE B KB 6
AR B BE UL 21Kk/h 10 BRI 3 AR
HLMRHAFE | S0A ) F 20224 10 F SR L S0 KK R
MBBR IOV X WL L L SHRILAE 4, TTIL, KA SRR B bR
MBBR th oAb [X 35§, 21K /h 3
NERlATE i 2/ 3 F4 K HKKRIERR
TSR AL B 2% /h e Tab.4 Measured effluent quality indexes mg-L"
5 IRRHE 12¥%/h e Tt H COD | BOD, | SS | B4A | /& | TP
15 IR B o’ FRORME | 2048 | 5.85 | 8.10 | 9.48 | 0.86 | 0.20
e}z 1) 1200 e/ IME 15.14 | 3.56 | 6.08 | 7.56 | 0.21 | 0.08
0 5 EkEEET SEHME | 17.35 | 448 | 7.50 | 7.82 | 0.45 | 0.13
2.5.1 MHBEIRL 4 BREZHFHH

R R GRS T 20a 75 2, SEmbR Al
2% M i X010 2 AL O, e A5 I A X

ZWH R N 6. 7470, B 3k 28 N
6 700 Jo/m’, AR E AN 2. 910" m?, TN
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PAC JR (10%) 5. 4 m*/d, 5 F PAM & F &4 50
ke/d, 4] LA N4 078. 67 kW, RN A &
3102 kW, B AR BB A 1. 31 J0/m’°s M i
KRG I WD A P N3 DO MLSS 45 48 7 1 4%
B, (i KBS 1T L FE R AR 2 7. 8%, B g fin 2l
3 o W T T B K A 1 R 2 70 8 i, (5 2R R
K219%"
5 #i

MR T ARFK B BRI 10x10* md,
K F MBBR+#4 1R 5+ S il AL VR PR B AL 3 T2, 7
HEAOK T R LT, KR e k45 . RH
AL S AT T BIE A, K R
T FH b, IR RS 0 B R BB 24 R B A A s T
B, s TR FEFEMRZY 7. 8% . 25 FE R IR 24
9%, 38 L P4 %% MBBR JFUREAY IS LU S S il Ak D8 i
MIIBAT T8, AT i — 254 i K AR
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