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Abstract; In order to enhance the effect of a wastewater treatment plant in Zhejiang Province, the
original process of modified sequencing batch reactor ( MSBR)is retrofitted into continuous flow process
including three-stage A/O and moving-bed biofilm reactor ( MBBR ). After retrofitting, the average
effluent COD, BOD,, NH,” - N, TN and TP were 27.8, 5.4, 0.41, 7.16 and 0. 04 mg/L., respectively
and reached the first level A standard steadily. TN removal efficiencies were 43. 9% , 29. 2% and
10.5% , respectively in the three stage anoxic zones. The volumetric load rate of suspended carrier was
0.114 kgN/(m’ - d) with the filling rate of 25% at 25 °C and the biomass was 15.75 g/m’. The

relative abundance of nitrifying bacteria on suspended carrier was 23.02% , 16 times of that in activated
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sludge. The relative abundances of Hyphomicrobium in suspended carrier and activated sludge were
4.90% and 6.61% , respectively, which was related to the components of industrial wastewater in the

influent. The total investment of the project is 84.979 3 million yuan with power consumption of 0. 610

kW - h/m’ and chemical cost of about 0.9 yuan/m’.
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Fig. 1 Flow chart of wastewater treatment process before

upgrading

three-stage A/O process;

biofilm

suspended carrier;
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Tab.1 Design influent and effluent quality of upgrading
project mg - L'
i H COD |BOD; | SS |NH; -N| TN TP
JE K | 450 | 160 | 300 | 25 35
ARUBETEK] 500 | 180 | 300 | 45 70
AR Btk S0 | 10 | 10 | 5(8) | 15 | 0.5
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Fig.2 Flow chart of biological tank after upgrading
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Fig.3  Flow chart of wastewater treatment process after
upgrading
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Fig.4 COD and BOD; removal efficiency after upgrading
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Fig.5 SS and TP removal efficiency after upgrading
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Fig.6 TN and NH,” — N removal efficiency after upgrading
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Fig.7 Change of nitrogen in section along three-stage A/O

IPTAS IRE B ) BB, W E LS G A e B
MR A LIS . RO Z T 2B B mR
HE SRR E S KR E Z . RGE R
H320% ,—FAF A X g TS X NH, - N S Ak
RORIFAI L, R NH, - N 7E8E i MBBR f9 —
PP A X A B, MIDEBFsE A MBBR &7
ik LR EE B IR ] 10% ~32% , it
TR e AL £ B2 (2% ~5% ), NI K I
PEm T ARG ERE . RIaE, 2R Rk A Y
ST, WEVE 1 A ) J o] 3 4 T R AT A AL B2
it X 2 RGeS MR REER S W R R . XV R AE
IR R B, TN ) 25 BRTE B X R AT, 76— Zi 4R
DXFN G e 460 X rfr TN (1) 25 B 32 43 31l Ry 43. 9%

- 111 -



H3T A %14

T OE % K H K

www. cnww1985. com

29.2% ,M7E =K HkH X TN 9 LBRFEHN 10.5% ,
TN LR A 4.4 mg/L, iz XEH) TN R, 4t
—RUET TN F AR HERL .

B4 MBBR X 35 Ak 17 280 1A 1 47 i Ak 3 32 )
o BTREMRNE 8 FryR , B V7 EAR R i A Py B S
FEIE A, A B R R A, 0 AR
15.75 g/m’ G fb i 0 2 14 56 K B F1 MBBR it
HEAKESIRE N 25 C, R R G A 2.0
mg/L LA I, i 56 i) [A] A 4l MBBR 31 52 B 7K g 45 B4
A TS, B R A AW IS H 1 mg/L LT, LA
BRI R AR AE Y i AR ) . IR A R An & 9
JIR B A IS R AT AR AR A AR T RS E
TR, FERBAIEFTER R 25% WG LT, BT ff 1A
F]0.114 kgN/(m’ - d),

& 8

BIFHAEREYR
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Fig.9 Result of lab-scale test on nitrification rate of MBBR
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