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Application of MBBR in Increasing Capacity and Improving Efficiency of

a Wastewater Treatment Plant
LU Hui, XIN Tao, WU Di, ZHANG Jing-jing
(Qingdao Spring Water Treatment Co. lid., Qingdao 266500, China)

Abstract;: A WWTP was scaled up to 120 000 m’/d by MBBR, increasing capacity of 20 000
m’/d in situ. The anoxic and aerobic zones was kept unchanged. Two-stage MBBR with micro-power
mixing tank and SPR =3 carrier was used in aerobic zone to enhance impact resistance ability. Secondary
sedimentation was upgraded to high density sedimentation tank and rotary filter was added at the same
time. After retrofitting, water quality increased 20% and the effluent stably achieved the first level A
criteria in Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 —
2002), and even level quasi IV in Environmental Quality Standard for Surface Water ( GB 3838 —2002)
after optimized operation. Effluent TN of biological tank was 10. 40 mg/L by average and TN removal
efficiency was 83.50% . About 6 —10 mg/L. of TN was mainly removed in aerobic zone. Effluent TP of
biological tank was 0.43 mg/L by average and TP removal efficiency was 93% which mainly occurred in
anoxic zone. After adding iron salt flocculants in high density sedimentation tank, effluent TP of WWTP
dropped to less than 0. 30 mg/L. The presence of SND and DPB in the system enabled simultaneous

enhanced nitrogen and phosphorus removal under carbon source constraints, and stable TN and TP
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compliance when carbon sources were not added. TN removal rate through SND pathway accounted for

13.20% and TP removal rate through DPB pathway accounted for 88% , achieving energy saving and

consumption reduction.

Key words; MBBR; increasing capacity;
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WA T2, T 1995 ARk, 1999 4E % Az
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JKAL RS B HE R ) (GB 18918—2002) ) —
e A bt

VT JUAE , BEAE S X Al e R RIS 8
(5835 , 15 K HERC AN WS, 122305 7K T A IR
JALTRRE T TSR A2 31X 5 7K f 3 R Y 5 2L
S APUAR 75 7K B A 17 DR BIOIR 5 7K A B TR )
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Tab.1 Design influent and effluent quality
mg * L™
iH | COD BOD; | &4 SS TN TP
K 650 350 50 300 75 8
Hk 50 10 5 10 15 0.5
x2 FBHKERHE
Tab.2 Water intake and tank capacity
"tk R4 R | SAE
iH 4 3 =i SRS D P 3 3
(10°m” - d™") M2/ m Z/m m
—M 3 12 870 12402 | 25272
=i 3 12 870 12402 | 25272
iR ] 4 16 228 18 572 34 800
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Fig. 1 Process flow diagram after expansion
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G BT g, A V AR RS
30 m x38 m, B AL 8 x 10* m*/d, JEkLR A
BRP Y E R, A RO AE djy 0.9 ~ 1.2 mm, AN
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m/h,izf7EtE S 175 min, 2 pPERTTE] 5 25 ming
IR R KA 25 S T A ), 36 R o 0k R AR
XoF fe ASCUTLUE L S K AT S U8, KB SS, Btk K i
J92 x10" m’/d, 7k SS<10 mg/L,

2.3 RGHEIK

TR, Rz B e, #E7K COD Az Ak
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SRV U ORI AR, I AN 03 20 $2 T
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MBBR - 2 X ¥ ff %0 3 ~ 4 mg/L, 4} A1 3 L R
100% , PR bR 200% , RGER B IE % 5 20t 2
30 d iR T, KA FEHE (12 x 10* m*/d)
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AR (1 ~4 d) kK COD s T itE, 2y
4 800 ~ 1 000 mg/L, e 43 b B IR i AT57K
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A B 23— B BUR RGUK W (5 ~22 d), K
COD ¥fE 7y 42. 48 mg/L; 55 i Be oy R G A e
(22 ~52.d) , A=Wt 7K COD M 28 mg/L; 2 =
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Fig.2  COD removal by biological system
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Fig.3 Ammonia nitrogen removal by biological system
XFHRGEIR A J5 (22 ~ 52 d) FAE W) s s
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ZAETG VR 7 LU E DLk B U SR 5 i A S
RGBT K S bt , (B T B2 25 ] L E A
CRRFZ AL &4 RGP T RE 5271, A FACR
B,
3.2 RZH TN EXBRIE

APtk TN BI{E 2 63. 00 mg/L, REIKE
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Fig.4 TN removal by biological system

BUERT, RGN TN KBRFF-IH 75% , H
BB IR 20. 00 mg/L(BOD; it, L) LLRIIE
A FRARCRARE s s e, AR BRI K =3 in 20%
ITEOL T, TN R EE 2 83.50% . Z i Lhdlti&
JG 740 TN KbptEae i F 927t — i, REaEed)
A RAEACFRAE T 5T, A2 R AF Ak R A I R s o5 —
T, ARG fE b S B TR R R, V5 e
WS HIAE 8 ~ 12 d, KT 20 Ay (975 e it (10 ~
20 d) , YRk BB A4S VR 16 Ptk — 2 4R T ; [l s
ZS 0 M R 300% , B TN 25 Rk
75% ,SZPR TN LBRoR i T HIS (E, 9 0 £ bl 2 H At
WA TN Lpr st XAk R4l 4 MBBR X it
HI7K TN 647 700, 7] LBk TN 6 ~ 10 mg/L, i 4
D5 — FA S F-EE A 8. 30 mg/L, XF TN £ FR# BTHk
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H13.20% . ME N AL TG K] 1217455 %E , MBBR
LISy E 53 AT B 454, A R T SND IR 77 Az
H—f TN £ H3 ~10 mg/L* 7,
3.3 RHZWTP EBRBE

AP koK TP ¥{EN 6. 13 mg/L, RGN 5
FAE YIRS A2 it 7K TP {43 51y 1. 47
mg/L 1 0. 43 mg/L, £ & %4 5k 76. 02% Fi
93.00% , fE 7K TP FEARNAS 55440 T, TP LB %E
BT 17 A E 58, R LU EGE T TP £ BR 2308
60% T A MR EE 4T, A VI BRBESOCR s 10 2%
HEALRGERT TP B RBRGCR A 5 s 43t A,
MBBR )R FH i 1575 Je % 5 i it 1y KM B A1, Sl 2R
WA B B 3 A F & IR S BL ORP 7R - 260 ~
-230 mV, [RE B TP H{E R 13. 24 mg/L, [RE M
TRERERCRAS ; B B K TP ¥{E R 0. 74 mg/L,
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Fig.5 TP removal by biological system

ISR BL K TP 1B 0.43 mg/L, TP JBR#%
KREN T 93% ; 24K STP/TP 1E 67% /47, i /K
SS I E RN 0.67% ,T5 I S HER N 3.82% , 151
EHERIRE TR E KT, BB TP 1 LB RN
88% ,Uf4E Br TP WY L BRFN 5% , i Xf bb ik 4 B
A B R, e R R BB XK [R F
LS A/A/0 T2 Sa B (EZAERZBA) 1
N, BT 70 IR 4R B T B R B & A PHB, it
NEREE X, 3550 Bl A LAY R RV A L 7 52 A 431t
AN Y PHB, RN T R R A N PHB i, UM
fE 5 H B ( DPB) 4 H B, %o 28 48 /U 76 B VL BR o

(R RARAE ) T 2 5Tdk. (X F DPB B4 1Y
L AT UE— 20 W oY, T B B A ] TR
FifE HAt G K BRIk
3.4 ZiNitt5ERMIBT

AR R VK Ay B ) FE g i, Has AT iR
FIUF IR B i A A A B A FRAICR . el e —
A= Pt Y G AL 0. 75 m’/ (m® - h) B
#0.94 m*/(m® « h), PU P F 0 G 0. 72
m’/(m® « h) A% 0.81 m’/(m® - h), KT i#H—
MR 0t HE K 0 0 DA % SR AL A i SR, v Ak
DLVEMAEIR A X B =501k 2k 10 mg/L, 7F 2L EE X
R T SIS AAR R, IR B LR, 5
ZUEER PAM, R T3E e 7K TP R 2 76 0. 30 mg/L
T,

4 Zik

@ SR MBBR i, & 4K & M 10 x 10°
m’/dBTFZE 12 x 10* m*/d, H KK Bk e ik 51— %%
A b ARIE AT 5 T 38 B K HE IV PR

@  Afkih K TN #4624 10. 40 mg/L, TN %
FRRH 83.50% If-4SA B & TN KBRS, ] KBk
TN 6 ~10 mg/L,

@ Ak ik TP H 0. 43 mg/L, TP £R%E
H93% BB R W TP LBRILG FE s Rt
TE MBI ER BLEERI S, TP B %2 0.30 mg/L LR,

@ FRZN SND K DPB iy B, ST fise Ui
FELI T 19 )25 s Ak ot R Bl , AR B A o F TN
TP B A b, i id SND i 42 Bk TN SRk
13.20% ,i@ 1k DPB 345 4255 TP 545 88% ,SC#l T
T REREAE
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