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Abstract: The total treatment capacity of a municipal wastewater treatment plant after overall
relocation is 25 x 10° m’/d. The process is designed to be * pretreatment ( including primary
sedimentation tank) , multi-stage A/O biological tank, radial flow secondary sedimentation tank, high-
efficiency clarifier tank, V-shaped filter, ozone catalytic oxidation and sodium hypochlorite disinfection” ,
and the effluent quality was required to meet quasi-IV surface water standards. In view of low BOD; and
high TN of the influent quality, the step-feed multi-stage A/O tank was designed as the core process of
the secondary treatment, which could make full use of BODs in the raw water and reduce the demand for
external carbon source as far as possible. The intelligent operation of the wastewater treatment plant was
realized by adopting the collaborative precise aeration system and the precise carbon source adding
system, which further reduced the operational cost. Compared with the original sewage treatment plant,
the direct operational cost can be reduced by about 0.39 yuan/m’ after relocation.
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A5 KAL) BUR AL BEALAR A 20 x 10° m'/d,
HKPAT—G0 A brifE, B RIRT J5 75 7k Ab AL
25 x10* m/d, ¥t ik TN SS P74 5 K
AEFR)VE e W HE bR ) (GB 18918—2002) fr) —
G A BRifE, HAHR AR AT (MK BRBE I pR )
(GB 3838—2002) IV/KFinifE, (A <10 £,

AR TR # 5 R ISOK S A AE , B an AR K
LRIIRTTK, BT AR 5 7K ) #E K K R )5 75
KT B K R € B 2% M. 4 2015
48 H—2017 428 H Sk /KK i - 27k COD S
£ 160 ~ 520 mg/L, F-H4I{H K 320 mg/L; 7k SS 4£
FAE 260 ~ 720 mg/L, 3 {E f 460 mg/L; ik K
BOD, £ H17E 80 ~ 160 me/L, E-H{E Jy 113 mg/L; ik
KBRS PTE32 ~ 67 mg/L, F-HI{E N 49 mg/L;
7K TN SR 7E 46 ~ 77 mg/L,FEIE K 62 mg/L; #f
K TP & 7E 3.2 ~8.99 mg/L, FH{E K 4.6 mg/L,
NARIEIE AT IEH K % 4ikbR, Xt COD (SS & A
TN TP 545K 95% FR-3E 2R B 5 R A F B 00T 75
TS 78 /2 , X BOD; 2R FH 85% {RUFZEHUE
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Tab.1 Design influent and effluent quality
mg * L™
BiH | cOD |BOD; | SS NH, -N TN | TP
Pk | 500 | 150 | 600 60 75 8
k| 30 6 10 1.5(3) 15 0.3

2 LZLRE

15K G AL B 5 BOD; I TN 23R4
SR 25% F19. 1% , 2% [Eik —iB o KRR , i A
Y ) BOD; H1 TN 43531k 112. 5 mg/L F1 68. 2
mg/L,C/N =1.65, B /K ke = i, X DL SE B
R RRCR , B 2 Al , HLN 113 L
K. MRIETHE, S Bk bR 09 I RS 1k K, 7 2
600% N B LG , iX AN H A 22 FUBE , T HL R B 1l
AR A G AR 3 2 R S, 2 i A e S A
BEe IR, AR RS AL 3R, 8 S B M FE IR K Hh g i
Ui a—J5 T R BUR TG K AR BR ) (M R ) B TR 4%

T 1) 40 A 22 B, SR AR 4K R Ge BN A s (50%
25900 FE M AMINRIE , P-4 2 2 500 mg/L, S5
B K IR AR WA 2 7T 35 600 ~ 700 mg/L, 7E75
IKAL B AR AR R 25 750 2% — Tk A 0.7 J6/m* 2
A BT LA Wt s R ) e T R E

G X AR A S KK R SR AR TR
AL PHBE Ve FH AT BEE K Z 9% A/0 17, Hih 24
B A/O Ak TZWRE A HALEL (FRIUiH) + 4>
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3 ikt
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Fig. 1 Flow chart of step-feed multi-stage A/O process
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AP RAR 25 x 10° m*/d Kz =1.1, R
MM A0, B—RK Ry 2 03312,
BITAM LA 75 ¢ MLSS =8 000 mg/L, %24 {5k
W R A
RX;
(R+ éﬁRi)
AP Xy ARG IR, mg/Ls X, & s
VeV, mg/ L R HMAI LG s R, Sy oK 7 B L il
AR — = = 99 A/O i e Uk BE 435l
SN 6 667.5 333 .4 444 4 000 mg/L,
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SN S AR ) Ne = 12 mg/L, /K K A 2
T A, WSS — AT ROE AL I A R EE S 10
mg/ L, IGER 531 25 A 55 R 55 — i 40 1) Dt K
BOD, A nciliiia i fe i fb il #2 i L Bk, B —
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Tab.2  Design parameters of biological tank

5iH %ﬂuﬁ&ﬁ;ﬁ/ 5B | KA B él?ﬂééiﬁiﬁg%/
(mg - L") |ZRAEH| WE/A | (kg-d™)
- 52.6 1.3 2.2 6 923
ot 24.9 1.71 3.8 13 658
=) 51.2 1.28 5.0 10 224
EJUESS 47.0 1.48 3.6 7 881

TE 55 — G R A L AT i 15 R 4, HRT = 1.5
h, A=Y HRT, =16.1 h, UK 7.3 ¢ 1, 31H75
Ve 15 do BT B 82% (&5 HiK
TN =12 mg/L i}),

XPHABR HZ % A/0 Yt T2 875K i
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o 00 B g — AR ik I8, 7 3% 5 R i Ak AT A
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AT B B A
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Fig.2 Plane layout of biological tank
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Fig.3  External return sludge control
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Fig.4 Intake pipe control
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Sb T AR OIR S B A R R A B R
I B KA 8 &, M FE EAR 2 500 mm; [
AR 2R 5 948 >, kPR <fEJ) 2.8 ~3. 4
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2 P B SR s i S U R R
®Ees, mEAE 0 ~1.0 MPa,

ST BCtt K Z 9 A0 W R R RTE T B T
SR b a] PR A 48 25 T A DAL (BN g — R 4R
KA DO fE 42 1 3w AY 2R, A0 AR 4 40t
7K DO > 0.5 mg/L, B X — % i 5l 119 it 40 34
BEis U, BT LLEE X Z2 90 A/0 W B, RS i &R
G AT o
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Fig.5 Schematic diagram of dissolved oxygen control in

biological tank
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B3, AP RS S A — A
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TN IR R 48 5 0 It o — SRR e
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BEAR 24 748 o
5 BATECRE Ao
0.1 IBITRIR

BTG /K 258 ks 181k, 1E K E 17,
B THE A PAETE R ELAG ) Tk B K, &R 431k e COD
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F= 3 LR H kKRR

Tab.3  Actual influent and effluent quality mg -+ L~
i H COD BOD, SS TN KA TP
K 244 ~742 115 ~153 234 57.5~73.4 46.6 ~56.1 4.96 ~14.9
HK 12 ~18 0.5~1.1 4 8.1~9.4 0.1~0.8 0.06 ~0.16
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¥, F: 5B A0 TLHRAAIEH R %A T C/NBARGAKRST

F3T A H12H

IR HCARAE S PRk K K 5 B A A T IR
B PAF A IR R R T IR R G, R
Fefilh 2.4 3 232 1.6, i8fTH7EL AShIAT
Forp—A> 25 A it 25 PR RS BR AR R A6 b
Stk 4.
R4 EYHERIRIHE

Tab.4 Ammonia nitrogen and nitrate nitrogen indicators

S e

of biological tank mg - L™
i & AR MR R A
— R 6.14 0.497
— R ESE 6.45 0.336
—RIFE 4.38 1.740
AR 9.89 0.698
YRR SE 7.79 0.617
TR 2.33 5.81
R 6.28 2.07
R AR 5.31 2.55
ST 0.485 6.98
DU 2 k4= Rif 1.37 7.22
e == 0.656 7.22
PR T R 0.429 7.66
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AV AT E AT RS LU JLASJr T -

O SRHZZ A/0 MARIn] 48 & P E R o i
Ko R A& B AAO St 7Y W0 7 75 P9 013 LE oA
600% , ML 15 A HL 382 0. 04 Jo/m’

@ SRHZ% A/0 MR AT 548 SMmak i . %t
FEBUIR TG K T A B D 43 7K SF, 38 43 1T 45 48 25 5
I40.33 7o/m’,

@ RHAVKE R AT AR AL R AR . R
FIRG AR R G, ol W AR PL FEZ 15% 1, 4
A2 0.02 JB/m’,

@ R RS B U430 22 46 v skt i o R A
e BT AT EEBUR T 38 4E KT, Tk b
R A G TN 7 = N

g5 LITR AR R s T AR T 2D R A
240.39 55/m’

6 4t

ST BTG KAL) R ARG T H B XK TN
B BIR TR /K S350 C/N EARM K BUR , —
PR BSR4y BEEk 296 A0 T4, 580 R JE K
Bl , 44 25 T L, B i T M U0 s il LA o
SARGHRE IR RS, #E— 078 T HAEK

ZURE B 7K B SR, S TR
AR TRIZR TG K AL PR A BT S A 4
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