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Practice on Whole Process Analysis and Optimized Operation Mode of

Sewage Treatment Plants in Ningbo
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Abstract;  Under the background of nationally continuous attention to water environment and
improvement of drainage standards, it is necessary to provide targeted proposals for optimal operation and
upgrading reconstruction based on detailed investigation and analysis on the water quality characteristics
and operation slatus of the existing sewage treatment plants, so as to improve the stable operation of
sewage treatment plant. Ningbo Municipal Sewerage Co. Ltd. has included whole process analysis into
the management scope of improving main industry operation level and practiced it in the existing three
sewage treatment plants. The practical results of plant A were elaborated, and the common problems of
the three sewage treatment plants were summarized. According to the working ideas of “identifying
problems — developing research plans — analyzing and judging — finding solutions”, the company has set
up its own response system and operation process, and gradually formed the “one plant one policy” to
explore the efficient operation mode of each sewage treatment plant in different seasons.
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Tab.1 Particle size distribution of influent sand in the second stage of A WWTP %o
R AN ) RA T il 5 D A1)
>200 pm (150 ~200 pm|50 ~150 pm | 25 ~50 pm | 10 ~25 pm | 5 ~10 pm 1~5 pum <1 um
L= KGit 0.81 14.70 23.93 27.97 13.76 15.42 3.24
}é )2 0 0.16 16.92 30.32 28.83 11.70 10.36 1.71
Tz K&t 1.03 19.95 30. 86 28.00 10.24 8.19 1.39
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BRI e . ) KRR A JR A
TE 1 ~150 wm ZJa], H 10 ~50 wm BRI 2 15
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Fig.1 DO change along the process in the second phase

of A WWTP
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Fig.2 COD change along the process in the second phase
of A WWTP
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Fig.3 Nitrogen content change along the process in the second
phase of A WWTP
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UM R AL B BRACR o
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AT TR S R ARG DL LR 4, ] 4
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(1) TP A] 4 il 4b FRLER T2 B ILVE , /N A= W B 7
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BRI AR TR BRI A L o S ARt R K
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Fig.4 TP,STP and PO}~ — P change along the process in
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3.1.4  AAO T ZIhfE KA IR S ALY

@  fifeEs

B IS TS Ve R A R A [ IR R LT
H4~6 mgNO; - N/(gVSS - h) ], Z55% —
AAO TS B (UK Jj 4= B I [E] 2 7 h) 1) MLVSS
“h2 000 mg/L, 474 BT 2265k 70. 14 mg/L 1)
R, HENZ) K ZAASE N 55.8 mg/L /ity , Ut
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Fig.5 Denitrification rate of biochemical tank sludge in the

second phase of A WWTP
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Tab.2 Test results of denitrification rate and potential of anoxic tank in the second stage of A WWTP
P fE iR/ it/ | MLVSS/ MLSS/
moH (mgNO; —N - g~'VSS - h ") min (mg-L-) | (mg-L) MLVSS/MLSS
BB 23.09
Bt B oK 2.16 120 2 150 4 960 0.43
BB 1.42
SCRHALTE 71X 5
(HEIN 2, B B A s ) 17.47 60 2 445 5370 0.46
SRR 11k 5
CHEIN 2. B B A S 50 ) 20.8 120 1775 3915 0.45
FE R IR S A S ml. Z BB 1 N 120
fk(COD = 104. 38 mg/L) Fl 2 g = /K& Z R4 Af) - POIP . H(S)A
(COD =111.5 mg/L) j)ﬂﬂ@fﬁﬁﬁ%?ﬁﬁ%*fﬁi@ﬁ gn 3 Z11.191x+0.396 &1 105 ;
TR DT S 9 U S A T = 6 09963 0 <
Wi KL IKE T i 4 min 9 ESER T 5 £ 1o S
WEMR BRI AL AR . RIS VA P 2 1R R b
BB AN LRGN A A B D) B A ¥ g B R 0 02 04 ; ﬁ,ﬁ/l 08 1012

PR S TN B H o 2250 9 NOy = N i, ]
Bohn 2R AL SR AL RCR
@ REABEWE R KT
TIPS Ve AR T IR A5 R UL 6

6 AT ZHIEMSRREREEN
Fig. 6 Anaerobic phosphorus release potential of sludge in

the second phase of A WWTP
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BE S TR TR TE R LA RS RARAEATEEX 09 T

MR AR A TR R S U B R W R Dy 7,38
mgPO; ™ — P/ (gVSS - h) [ IEH M BRI N 5 ~
10 mgPO;™ - P/(gVSS - h) ], B®iws J1 k5. 97
mgPO;~ —P/(gVSS « h) JREREWERE S 84 th
6 FIA, YIRS W) iR COD 2y 110 mg/L, [ )i 60
min 7 COD 2k 94 meg/L, 5850 1 mg/L iR EhTHE
JHFE 1.48 mg/L 1§ COD,

@  BRBELSH Lk

TiH AR A T T T R BRI 2 R (RS A
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R AR ST IREE AR LI 7
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Fig.7 Result comparison of different phosphorus removal
agents in A WWTP

&7 AT

a. TEAR RN & B 25 70 B RORHEY y:
RUBRBEZIH > BEWRE > BREFBET > REH
fhih .,

b. EURBEL AR R 7.5 mg/L, RER
AR B 0 SR ik R kA ROV B 1 2 10 mg/ L
PO, —P ¥ B Al 43 B FEAIC & 0. 485 .0. 425 F10. 42
mg/L, REGEIE B —J A Frdfi, 0I5 3 0 24 70 45 5 I
PO;™ - Py E— 2RI

c. BEREK0. 1 mg/L iy PO, —P 55 £1m
R R BRBE 2R S O R (WKL 8) , K R #h
M 0.5 mg/L(—Z% A brifE) FEAR S 0.3 mg/LHTIL
A H bR B3R 0 HEACRR B , Blas bR 24 m 3.5
mg/ LI

d. NETHHEMBERAE , BT = S BR wl 24 500 9 A
ARG EAEEN 3 AL, H% S pH H1
S (UL 9) , m AR 25 0 B 285 1 mg/L, pH
H 22 FRAK 0. 036, [F] I R 8 25 700 () 18 F N 255 207

#35% %144
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; 0.6 y=1.438 e
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Fig.8 Relationship between dosage of high-efficiency
phosphorus removal agent and phosphate concentration
of effluent in A WWTP
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Fig.9 Relationship between dosage of high-efficiency

phosphorus removal agent and pH value in A WWTP
3.1.5 #iY

O W TR T, A BT
S TR R BR SS, PRUEUURD M 1Y IE K B
BUR

@ HTHK TN Jeghiek, HifiK TN iy 3=
BT MR AR KA 42 258 S R AR L M AN, AR
PR A LB T2, BET A T I HK
TN HEAFETE 11 ~ 12 mg/L, 25 TN 5 H 2
4r ANO; — N, AT FEAF I B4 DO 1460 R 1SR
N IRL EE , 27 35 K P D bE i sk 4t NOy — N ik
SEA K ER, WIS a5 550G 15 B i 1 i b .o i Ak
NO; - NEYZBRFCR , MRIIE TN iRk

@  BERAR AN IKE B K TP 2y 0. 23
mg/ L, iR F T2 3 IV 2K bR e, (H R AR5 77 5 %%
3 A 0, TP FEAE— 8 IR BRMERE o PR IIE H 7K
TP 3RAR , WAE 70 ML A 3y 2 2% W 1R h 70 2 Wa I AL,
AT IR $h Wl 0 R 7 v SR SRl 24 500 A 4
3.2 A B .CZ=pEEFK HMEDBMELE
3.2.1  IIKBRIE Iy TH

TELRFF BB Btk TN (B IGO0 T, YA e ik

.20 .



#3545 H14H

T OE % K H K

www. cnww1985. com

TRAE SR AT BEBAE R I DL o 7 2k — B AR
7K TN, FEFE R B IRAS 2 B B0 T 5 SN0 B e 5L
3 N5 BT mg/L g NOy - N i 28 Y
PRI R ELAL

®3 B MmERiERME LR

Tab.3  Comparison of carbon sources dosage in different

WWTPs mg - L~
i H RN W
AT 5.2 —
BJ 3.89 8.33
BJ 6.32 7.14
CJ —Hi —

4~5
CJ = —

3.2.2 K SS EFRRR T

3 TR R K R S A B 2 e UKL , 17 7K
SS/BOD; > 1. 2 4§ I e85 UL, i R iy K iz 47
AAFIFEE i TR BRI XS #E K SS 1Y
ZERROCRAE , ORAR A nl 8, KRRk A 32 %2
EPTE 1 ~150 pum Z (8], I A& DT e A 19 25 BR
REAEYEH , s 27 I8 TR
3.2.3  JRAXCR Iy

3 KT #EK TN 43 AH2E T8 L, it 2 1Y
MEAEVIREAR 00 BALB ), Y] AR P I b A5 31 25
o RIS, 3 AR5 K TEIR (B AR Bl A AN [ 2 B2 1Y)
JB R, G2 5w I, T LR S S B i i S A
TE AR, AR R %58 oA [0 3 3 7 S5t 543 o iy ) 44
o B TR S AR TG ) A L4 4

x4 G REUERMEALE
Tab.4  Comparison of denitrification rates and potentials in
different WWTPs
mgNO; =N - g7 'VSS - h™!

B/ & I ISP AT R FrufEfl
_ 17 (Z B o W k) .
ATTZM B by 90z mi )
B 5.49 (ZBR4N) . 1. 06
BB 020 ) 10
. 3.94 (Z M 4h) .0. 56
BIE=H 038 Cunmim)
CJ —iy 2.57  4.10( ZER4N)
CJ /iy 4.94  B3.32( ZFR%H)

3.2.4  BRWESCRI

3 JREIG KT B P R TP & B AR,
B4 2 B i ) FRAL B R, L POYT - PG
STP fy T BEH Ay o 45/ MR R A, 7T 3 5t

P B B LB

ARUARIE KB, 25 HE AR AR & A
TS, A= WU BRBRA AR ME LA T, A0 2 A PRE A 110 o
BRIGAEAE A BRI AT A A R o 4515 K )
PRARBEWRE I AT T LA S

®O HBiIEKTREBBHEEME LR
Tab.5 Comparison of anaerobic phosphorus release rates and
potentials in different WWTPs
mgPO,” —P - g 'VSS - h~!

o H PREFEEHAR | KERPRE ) | briE(E
A 7.38 5.96
B —1iH 0.047 4.83
B 0.16 6.6 5~10
CJ — 0.001 4 0.388 4
(O | 0.006 0.5351
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