%34 % %2 o 2 K He oK Vol. 34 No.20
2018 4 10 A CHINA WATER & WASTEWATER Oct. 2018

D5 K RIS N 08 E S AN UG BY SLE R 45

FlER, X i, Kihaw, HEHE, ITAWY
(FBHBLHEKRCEBARNE, LK FH 266555)

B OE: BOFEAAKS T FRYRATE A S RN SRR KRR AT
TR T SE R E R T R AN 3E SR M AL B R IR AN TR A ARG SRR HLEE A 6 000 m’/d, &
L HIE R, ) AP0 + MBBR JE Y 00 2 R ILIE 20 45 L0800 6 1L it 0 5 bt
L%, %Rk COD BOD, . SS. £ 5 TN TP 3 {& 4 5 % 20.5.3.95.5.7.0.46.12.1.,0. 16 mg/L,
B aaAR R BRIV AR . AR B 8 AR AT P S K5 AR AR R KRR IR I 4R B
AR T 7 B Fe ik AR

KA AR TiEAS; BAREWRARE; ART; S

HESHES: TU99  XEREFIREG: C  XEHS: 1000 -4602(2018)20 - 0082 - 05

Practice of River Ecological Replenishment Retrofitting from an Urban

Sewage Pumping Station
ZHENG Lin-ao, WU Di, ZHANG Jing-jing, ZHENG Zhi-jia, WANG Guang-ming
( Qingdao Spring Water-treatment Co. Lid., Qingdao 266555, China)

Abstract; Considering the expansion of the wastewater treatment plant, extension of the pipeline
network and ecological replenishment of the river, the concept of decentralized sewage treatment was a-
dopted. A river ecological replenishment station ( RERS) was established in the middle section of the
main pipeline of the city so that its effluent could be used for river replenishing nearby. Based on the con-
cepts of intensiveness and buried design, the process including A0 and MBBR, rectangular settling
tanks, coagulation settlement tank, rotary filter and active carbon filtration was selected, with the design
capacity of 6 000 m’/d. The average effluent COD, BOD,, SS, NH, - N, TN, TP were 20. 5 mg/L,
3.95 mg/L, 5.7 mg/L., 0.46 mg/L, 12.1 mg/L, 0. 16 mg/L., respectively, which could basically meet
level IV of Environmental Quality Standards for Surface Water ( GB 3838 —2002). The implementation of
this project provides a new idea and design reference for the construction of urban wastewater treatment
facilities and comprehensive treatment of regional water environment.
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TR 3k A5 A0 2R g, I 30 Ve 1 8 Vg 0 i T A1, 27
(] FH D 5 2 A R Rt TP K A I A A BE AR R,
Foasdete e o weah, 15K BB R Z AR,
WAL AR, WS S e O THRURT T I e
MRS o A TEIR TG K 48 T Bk B 5 K b 3
Pt , 9030 A B 3T R 25 3 T T ANET A T AR
AR ZE A A R & R KA A I A
S TR R BN G KT P09 e 7, 2 At 3 T 15 7K
A3 K (0] B AT RE I o 38 A Z3 30 T V5 7K ZE i e
T AT AR AR 4 3l (RERS ) R W15 K 43
A3 Ko A= 25 ] T TR o
1 B

TR BT S il 32 B TS R S b X 5 7K T
AR A TG K T IR
PUARIE T AT, L AR = 1, AR AR T — K F T,
LRI TT G T A TIR TR O T, o AR
st 2 462 m?, KBRS 3 m, Wi RN

3000 m’/d, {HITAFFE I, I B £ 15 51 4 000 m*/d, I
{HIT 6 000 m*/d, AT 4 E A HEW 2 2R,
Il BB 4, [ B F i RV AR A S K R4 BeAh,
AR3T B PRI A 3R T A B A 2 s T KBS A
T B ATHEAMK, DI4E R PR DI REIE 5, SREK AR
LRV AHRE ., GZEHREFHARNE,
T R P A R T 3l e Ry VT T A AR R L 15 Kk
UL AR PR b P 7K BT AR A ) b F K IV b, 4%
FHAEEAMK W R BS RTS FKBIZEA R, 1T
KRR BIEL T AL S FAEERAE
2 IT¥E
2.1 it HAkKER

T A S A B B R 6 000 m*/d, AR 4
BRAR T K K B ARG T 48 4, ] s 2 224 b [ 28 A Y5 7K
TR SR o KA, 7K HERCRR 12 BRAE IV 2K i,
TR bRIA BN Hh e K IABE T i bR ifE ) (GB 3838—
2002) V25K brifE . &t AR #E 1,

F= 1 & kKR
Tab.1 Design influent and effluent quality mg - L™
S OE coD BOD; SS NH, -N TN TP

Btk 500 350 300 45 60 6

Witk 30 6 10 1.5 15 0.3

SEPRpEsK | 393.72 £93.54 | 219.52 +47.23 246.33 £19.43 44.02 £5.37 49.63 £5.27 5.08 £0.50
2.2 HARBEKEZ ik I K, I kK BOD,/COD = 0.54,
2.2.1 MK BOD,/TN =5.83,BOD,/TP =58. 3, J& T 5 A %] 75

T AR 225 il T e 2 Y

@O A Bk, RIRALANA 2 462 m*, B K
LRAL S TE S SEBR AT R AR 1700 m®,

@ LR, th T T O A, B
ESITIE 55 , 5873 F H C A SR H 55040 , >R H
AT, TR BRI 5 KNSR T3, K 2R
A

@ AbFEbRMER , EEIRIRIAEIEIV ZOKF, T
HTN LBRFERILF] 75% i K TN Kt —2
P R 5 T e e R RS E T, W ORI R PR

TV ARG HE H ACOK BT AbH) MU TR
T 2t T A LR E R TR S A R
BN R A IRERE MBI R . 455 FiRMER, X
TR 294 3 R BE, S GEn i 5K
J AR, B JO SRR MR/ |y st D SRS
s A AL P TELH A BT SR AL BESS R, 14 A

JEIKITE, 45 B R IV 2K R SR AR i S B R 2
SR I USR5
2.2.2 AT Ak

MBBR 5 MBR T.Z 5 HA i faf iy o 5 0 45
P RARTI H A R BEREI, U — 2 2 B RO e n
T

O TZJFEFEJr . MBBR 5 MBR 1 8 j% 1
SHBETAE ) B A P A7 o7 s MBR R 5 I 5 2 52
L HRT 5 SRT W50, R 40 & 5w 5 Rk
(L 1o 45 2 ¥ R e B 4 TP Ak B 67 7 A [ B o )
TS Y XU ;s MBR A= ) BR B RIUR 22, JL T 43K
F AR, K B R T A 15 3] e KRR R A
MBBR il i e A A B =X, 4k 1 % A6 7E 3 i i)
BT AR LR RIS 2 s 1 )y RS oK Ak
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B 85 £ 35 L T A A, 0 T B R B
MBBR Xfiz {78 B R BAL, RS A dw > 15 4, R
P B Ao 2 A1 5 48 [

B 5E, B T2 R A MBBR T7;, 3 M 4%
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R A5 B I TR T BB B0 5 Je DA R | PR I e 4%
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K R AR T AT DL, 25 B8 4 B TR KA Bl
Y, A ARG IX, SEAT A Y B , B A it
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A A DL SRS A T, AT R A L S
AWM ERR. R X KA R EA Ui, UU5E
IR ATREETTVE Tt S 30, 3 Ao 3o g gk — 2B 2

BRAN/INEIEY) ; e A AR BEHEATIREE AL B, LR €
JERIRR s KR A S 8% ~ 10% 1Y bl it XA
PR BV IR T S B R R . T A A o T 2R
FEUNP 1 o
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Fig.1 Flow chart of treatment process
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W RS, BRI — 3% 20 A v i e i o AR W BT T
Bt MU IR BRI IR DT vE M . AT H 5 A2
BR, — U0 S AR Mt I e O L SE BB B ik
BEHTEUTVE M, HE TR0 — 0t 2 Ik g f A — i
BEHHUE <0.6 ~0.8 m*/(m® « h) , JiJE J&] ik ] i
Ul R K T 5 — T 1.0 ~ 1.5 m/
(m® + h) , PR E 8 4008 J a0 JT 1 0, 43l
H, KB 5 —3, FALEERIT Y HIT,
TRIEAL B TT  T5 e b B B 5T K2 UKL N 24 Ta) 4 v HE
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Fig.2 General arrangement plan of RERS
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AR B, AR Y Rl A A R BRI RO A )
U0 AETRHL SR IK AR ] E L,
AT SN T A4 ek 7 T 8 A UL R AL
A S 20 R MR A 18 R FH AN 5 il Al A B B
SRR A 11 817.6 m*/h, 3% 2 A & it Ab
SMGE AR AL s RUE M iR 2 R
TA R SAR T AT AL A TR B A ORI R fi o

MR R R G ks DL 58 kAR LR I T A LR
HEX ARG, HEXUE D3 14,5 kW R FHHLGEE B AL,
F0 M — 5T KA I B A 18 4 A
2.5 FEMRYRIZITSEH
2.5.1 AW KOs it

TEFH 1m0 s M, KA AR BB B 20 mm , A 5 800
mm , WET KR 1 m, 2236 f 1 75°, 4 WA Bt 5
mm , i} 5& 800 mm , MFETAKIR 1 m 2R 75°, Jig
MO A 2.2 m, HROKE 1.1 m, K 156
Witk 70.22 m’/(m* - h) .,
2.5.2  $ETHEE M KA U

PR KIR 4.25 m, WIEES 5.2 H
(ZE45)2 45 (T4) 1 45, Q =125 m*/h, H =100
kPa, it 2 e, ~F- i =, B s RSP 4 10,5 mo
3.5 mx4.2 m, FEHAK AR 3.265 m/(m® -
h)  Beas Al 4 e 5 45 RV AL, K00 T i 75 e A
JRTRAEVE S i HEE R AR T 2 A e i .
2.5.3 W

2 JE, G R DRAR X R IX I ARUIX, A ROKTR S
m, Y 2 688 m’, B EE ] 10.75 h, KA R AR
1.26 h B4 4.45 h G0455.04 h, S5 Je ik ek 4
g/L

PRAR DX KBEFE 2 2 6 5 4R X B A7 280
B AR X L KT 6 &, B T
5.5 kW e bal DX | 1 7K A 22 206 O B A9 422 A 1 A
By 1E SFOR A X385 G S X AR B T AR, IS
LRI R G, PRI i EOFRIE
FURME T AR , 12 | 7K 28 AN 0 422 A5 I B
1R IFORNIE A A X 5, 25 583 P [0 30 2 %) -4 IX 0
AP LA B IO 3138 25 (9 5% ) , 7 G- 4 b oK i
WE NS, N E AR 2 5,
BN 312.5 m’/h, N 8 kPa, FTrikEIF#H
&, AR (25£0.5) mm 5K (10 1) mm, HEfE
a8 B 5K, T LUE R 4F i B ROR, 77
CoR Ab 8 FH e %% B R M B TR AR AR IERL) (CJ/T

461—2014) b5ifE
2.5.4 ¥

2 A A R R R DTTE i, B2 A 3 000
m’/d, 3RS R 21,40 m x6.90 m, ip 4534 @ 4k
RFHNVRHIL , ISP e R HEVR A, (o RS 1 1 o 1
e,
2.5.5 RBEUIIED

RAXRITRA A 1.2 mx 1.3 m, fAROKIRN
3,15 m, HRUAERUR 4.9 m' A RUE R EHE N 70 s,
RAXEBHENL— 6, P8 3 kW REEX 5 2 1%, 1
FIRGE 2.7 mx3.0 m  AROKE 3.5 m, RS
28.35 m’ AR EERTIA] 13.5 min, A0 508
FEHL2 &, 0056 3 kW RHE DIE T RS 7. 10 m
x3.50 m, WA A M7 5.03 m’/(m® - h), F Tk
1.40 mm/s; RMEFHER X 31 RF3.10 m x3.70 m,
WimE2E,1 H14,0=15 m’/h,H =100 kPa, N
=1.5 kW,
2.5.6 & R oK RS

LR 1 R, B A AR 92 000 mm, 3t 6 Fr,
BIHRAE 8.00 m x 7. 40 m; Hok#2 T IX it )
4.50 m x3.70 m; IS G4 W) 1 EH,Q
=62.5 m’/h,H =200 kPa,N =7.4 kW,
2.5.7 Bl R K

TR UE RS R ] 72 820 m x5 000 mm, 3
250 m’/h, T )E R 10 m/h, 35 g 13,33 m/
h, ARG I AN 25 m®, W E uEHE 4 &, i
6.25 m*/ & ; KRR S 14,40 m x3.50 m, P
BT IK A, 43 K oK $2 T 2= T 1 Rl i E i
HoAr kIR (77K ) Q =125 m*/h,H =100 kPa,
N=7.5kW,3 £ 2 (1 §258) 1 %, K%E(
W7k ) Q =45 m’/h, H =200 kPa, N =7.5 kW,2
11 %0 G450)
2.5.8 J5iRALFEIRIT

1SR K I E IR KHL 1 &, kB R 150
kgDS/h, e =460 A s 2501 V5 e ik 4 i —
=,
2.5.9  KWLA Iz

2R EIF B KL Q =28. 36 m’/min, P = 60
kPa,N =45 kW ; PAC #IN RS : [EARB N1 185 kg/
d, 255 1 F 1 4 PAM B8ORS BRSO & 6
kg/d, mgh A 1 I 1 £ BRI R G : =K LR
A i 255 kg/d, 54 1 F 1 25, IR
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FIMARGE: W (10% ) B & 600 kg/d, 75 WL
WP 1%,
3 IBATHR

15 7K S R e T 5 R AR, B A
= M5 I B A AR B K a1 30 RUE &
Gk A REBATIRAS 2017 4R KA AR, Hi7K COD,
BOD, \SS & & TN TP #{f 4 %14 20.5 3.95 5.7,
0.46.12.1.0.16 mg/L, & F5hrfasE hF5 o
4 i

T T8 A SRR 2 il 2o O Ak T T A R 2 FH S
(1) A*O + MBBR | A T I/ i 3t V& 956 U0 i st L % 208
it IEPE AT T2, AL 294k b X5 T 78 4 R
A B FH Hb %] PR BB 5 1 /0, HR 7K gf i [ Y S
TAT A AR N, BT EREN, R
GEALFRRCR AR E , 7K COD (BOD; (SS 24 & TN | TP
P(E 4854 20,5 .3.95.5.7.0. 46 .12.1.,0. 16 mg/
L, K bRk B0 i b 2 IV 25 hRvfE . AT H B9 5L itE
SRl T RO DX 75 K Ak BRI it R R XK IR BE 25
TR PR TR B BB 2
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