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Application of MBBR Process in an Upgrading and Reconstruction Project of

a Sewage Treatment Plant in Nanchang
PENG Jiang-xi, LI Yi-fei, XIAO Tao, XU Wen-bin, WU Han
( Nanchang Urban Planning & Design Institute, Nanchang 330038, China)

Abstract; Treatment capacity of a sewage treatment plant in Nanchang is 20 x 10* m*/d, and the
main process is Carrousel oxidation ditch. The original effluent quality needs to reach the national first
level B discharge standard, and now it requires to upgrade to first level A limitation of Discharge Standard
of Pollutants for Municipal Wastewater Treatment Plant( GB 18918 —2002). In order to solve the problem
of short residence time in anoxic zone and incomplete nitrification in aerobic zone, measures of enhanced
biological treatment and adding advanced treatment technology were adopted in the upgrading project,
that was oxidation ditch modified by MBBR process, high efficiency coagulation sedimentation, rotary
filtration and sodium hypochlorite disinfection. Actual operation showed the treatment performance was
good, and the effluent quality was stable and better than the design value. The total investment of the
upgrading project was about 208 million yuan, and the total unit cost and operational cost were 0. 651
yuan/m’ and 0. 497 yuan/m’, respectively.
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Tab.1 Influent and effluent quality before upgrading
mg - L™
m H COD |BOD,| SS |[NH,-N| TN | TP
wiltoK| 250 130 | 200 20 35 4
PR K| 25 ~50 |5 ~15/10 ~20 01'05.; 182f5 0'1.3(;

2 RAFEGE TAE%I
2.1 &t koK R
PEbR ol TRE TR KK L 2,

®2 &It HAKKER
Tab.2 Design influent and effluent quality
mg - L7
M H COD |BODy | SS |NH; -N| TN TP
Wik | 250 | 130 | 200 20 35 4
Witk | 50 | 10 | 10 5 15 0.5

2.2 PRIEHW

PURTGAK AL R 7K TP — 2% A i8R RALH
45% ,SS —Z% A SAFRZRAL 16% .,

PR F2 A A FAG S0 R B A, HA PR, s
FEESIAL R 9. 1 b, Horp PRAR B 4R B IS8 B FE )
[E]435)40.9.1.8 6.4 h,
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Bof [ s o S5, b — M 1 ~2 h A A5 B I
(BB AS R AT iR B 4. 12 h B 4 45 B4 B[]
R EEK
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A [R5 S8 B TR BE AL T 2 ATk — 2L BRk , fig
PR S KK B, 0T e R A B
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Fig. 1 Process flow chart of upgrading and reconstruction

project
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Fig.2  Plane layout of sewage treatment plant
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Fig.3  Biological carrier
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Fig.4  Aeration pipe
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Fig.5 Plane layout of oxidation ditch reconstruction
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B EHL(4 2 %) G KU 187.5 m’/min,
AU 75 kPa,N =315 kW ; J @5 R HLG 1 )3, dL 5%
AR 322 m*,
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Fig.6  Plane layout of high efficiency sedimentation tank
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e RHETUIE M 75 VMR 4 5 e [l AR AR T
PRGHM . RAMARKIES. 0 m, B AHHE 90
so ZRBEMA MUK S. 55 m, ZREEMS[A] 12. 20 min,
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& [l B R AR PR 1 2% o
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RIS 4 B PO Bk gE R 4 B TUE
ML RRVE 15U 5 By N B0 E TR AR 5 e 28 K mli
HRAIE 12 5(8 4 &),

() I, ZETR 5 it 2R B8 20 il PR e i 51
AR (PAC) 1Bl BER) R PV Tt e (PAM) .

15K BT g K B 1 mg/L, PR AL B
EOR K E#E<O0. 5 mg/L, HARIEH KK, #5 m2h
ZEREBEO. 5 mg/L, “ZAb PR K 2 &
#2 2 mol/molP % & , PAC £l 16.435 mg/L, H
255 3 287 kg/d,

DhEER) PAM £ 1.5 mg/T, H ] 25 & 300
kg/d, L0.2% W FEBN
2.4.4 kT

T 1A [ 5 2ORS 2 10 U8 4 U8 It , #¢ 20 x 10°
m®/d BUTEERE AR R BN 1.3, JLi [ 5 =it g
w12 &0 2 4) , 85 N=3.0 kW, iS4z
10 ~100 pm, 2 k7K 0.3% ~0. 5% 3 JE7K i

B HEK SS<20 mg/LL, 7k SS<10 mg/L, 5
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Fig.7 Rotary precision filter
2.4.5 RKINFE
HR A8 H J7 FERDE2 HY 1 22 4 P 25K, o I v
22 Al SR U SR M T R D ) A S Tk
SRR 8], PEAT H2 fk v 1 3> LA
AR (A R F R B L 10 mg/L, B
WePE 10% . 5 K ) B Ry 20 x 10* m*/d, & K
NaClO K 553K 8 26 000 kg/d, AT 26 m*/d,
FEAEAT 7 d AR BN B 7% &, 75 NaClO %
W182 m’,
1 T NaClO ELAT B il | Uk SRR A it 24 ) T &
2 ERE
3 EfFaR
PEPRcE TR T 2020 4R st T, EE
KK BTN 3 Fran, Bl L, H KK SRS e ik 2 S
T2 A Frife
F 3 LEREE KRR
Tab.3  Actual influent and effluent quality

mg -+ L~
i H | coD | BOD; | SS TP |NH, -N| TN
SzRiEsK [156.42(57.14 (138.55] 3.17 | 14.90 |18.23
SeFRibzk | 20014 5.11| 6.26/0.13 | 0.77 | 8.69
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