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Abstract Design scale of a WWTP in Beijing City is 8x10* m*>/d, which originally adopt Carrousel oxidation ditch process, effluent
quality reaches the first grade B criteria of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918—
2002). In order to meet the improvement of discharge standards and increased water intake, WWTP has been upgraded and
reconstructed with UCT-MBR process, and design scale expanded to 18x10* m’/d. The project is implemented in stages, main process
section has been running for nearly two years, and effluent quality has stably reached the grade B of Discharge Standard of Water
Pollutants for Municipal Wastewater Treatment Plants (DB 11/890—2012). WWTP has good nitrogen and phosphorus removal effect
under incoming water quality fluctuation and low water temperature in winter. Actually, UCT process has a desired biological
phosphorus removal effect.
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Fig. 1 Process Flow of WWTP before Reconstruction
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3.2 &itk=E. KK

T KRBT AR HE LRI B LN D R ARk B o
FHAK SEHR BRI G, B 2 3 A ol e H R 18 %
10* m*/d, i H R 30x10* m*/d, 2013 4E—2014 4
ORI TR KR, H A E] 9. 5x 10
wm’/d, Hdr 5 H—8 A H it K44 10.8x 10
m’/d Wb F R ARSI TR KK B S Bl
K, Hf COD,, (384 ~986 mg/L) .BOD, (124 ~ 520
mg/L) .SS(150 ~572 mg/L) & TP (6~ 14 mg/L) 3§
Frite gl A ., SR F8 bn AR AR, el R
PG E Y XA OK R AT SE T, R E 90% 1 25
KKK A 0 I B TR AOK R, 92
2 X e = At 75 A A B R 2K K R S R IS kK
K, H KK R T (A TS K A BT K TS e 4 HE
HARAEY (DB 11/890—2012) FR () B brife, Mo Ay
J BB 7K KOS B 3R S B i HH 7K K BT an 2% 1
PR o

R GG HTE RYBRE KK TR BUIR SR KK 5

Tab. 1 Existing Influent and Effluent Water Quality and Design Water Quality before and after Reconstruction

T H BOD, CODy, SS N A TP
SePRIE KK/ (mg-L7") 124~520 384~986 150~572 32~81 21~44 6~14
Szl 7KK i/ (mg-L71) 13~20 28~57 15~20 13~27 3~8 0.4~1

A RTI HEAOK B/ (mg- L) 180 350 220 40 28 4

MO TS KK B (mg- L7 <20 <60 <20 <20 <8(15) <l

e JE K KB/ (mg - L") 160 500 400 55 40

B 5 3 KK B/ (mg- L) <6 <30 <5 <15 <1.5(2.5) <0.3

WG R R R =96.3% =94% =98.75% =72.7% =96.3%(93.8%) =95.7%

TE A5 EUE KR < 12 CR s iR
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Fig. 2 Layout of WWTP before Reconstruction
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Tab.2 Processes Comparison
T H UCT+MBR Bardenpho+MBBR + I VR BRI VE It
[AF29 &%) T2 B Y 4 000 m +2# T2 H A 7 000 m? AR T T
3500 m”+ 1#/Eih 2 500 m* 31 25 m*+%% 57 200 m® HEEETIIEM 1 000 m?
2 OE R R R R SR+ 3 ]
BT (R EER ) /JT I 17 229.52 16 945.27
WAL T (Wb PR 53 ) / JT 76 13 678. 86 10 748. 85
R (A A4y ) /T o 3 550. 66 6 196. 42
WK A A (AL RS ) /(TG m ™) 957.20 941. 40
WK B T IA/ (J6-m™) 2.05 1.99
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Fig.3 Layout of WWTP after Reconstruction
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Fig.4 Process Flow of WWTP after Reconstruction
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b e K T KSR R 0. 1 m/s , X6 o 45 B4 s [i]
2.7 min, FEGTIARER 18x10*° m’/d B A%
HHE], RSF A 31,8 mx21. 95 mx8. 1 m, fdi 555
FEAE B, B v Fe | e Fe e R R A T o Be M TS R
F1539°4 0.8 15. 0 MPa,
3.5.2 UCT 49t Jisith

JFAEALTE R SF 2 120. 75 mx113. 7 mx5. 9 m, ik
i UCT A= it (g PR AECIX | fife 48 DX AR 40 AU X, 13
THLEE A 18x10° m*/d, BB RHE] A 11,7 h, H
PR AR | e 40 | 4 A 19 45 R D A3 R 1.6,
3.2.6.9 h, HCE T TE Rt A4 75 Ve DU E TE AR
FEIX B R 78 S AOR R A, PR I A R WAL S A U
i A TR XN AR | S5 A 48 A 78 DSl i 4 R 5
MU B TR 5 Br S R ARUIX, RAR B4Rt 1
BE KA FE ML, g 40t 34 152 45 AL R 4% 2 600
41, RE 3 B R G0, H b 5 2 G Sl [ 3
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5 s
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Fig. 5 Reconstruction Partition of Biological Pond

Y AW AP R 79.9 mx

48.6 mx8. 0 m, &l A AR W A, RSP
67.5 mx48.6 mx5.0 m, fEZE[H A T, A4
W y5 Y8 R E 5 000~ 8 000 mg/L, ¥5 I8 Gt Ky
0.05 kg BOD./ (kg MLSS - d) . i it 5 85 1} i) Ky
2.4 h, FHEGEE A 15 L/(m®-h) 75 98 i iR
78 000~ 12 000 mg/L,iE17 7 X Mt € 11 min 4
PE 1 min, JR ML 2 4 S0 A o 91U LG R 300% ~
600% , 4 %81t 2= 5 4 M /T o [ O LG O 200% ~
400% , R4 AR St TR A5 VR TR0 9 28 IR 4t [l 9 e oy
100% ~200% .
3.5.3 ARSI

MBR 7K 5 A A EATH B Tt (75 5L S04 fi
i B A R G T RS ko B B IR
), e WA 30 x 10* mP/d &3, RF R
37.5 mx24.2 mx7.50 m, AU HHIE , 0 A R
B, BE R ANRE 1A T S A Ak R A% L AU i
W, 3 BeAi <X, B Befs B ] 10 min, B4R AKX
It B3 20 mg/L, SEAMEIHRIRE 8 £ I IR i 4
£ B 60 HATE, EINRGAE WA SAER N &
AU AR R A S IR AR A R Rk
B AR 4 JE Mk 440 A, AME R 150 mm, 3l S
3 m’/h BRI EN 18% ~28%, it i At
Ul N 50 m® W TR R RE VAL AR R R S
R IR B Myt K 28 9 G A - 5 T
EAEHEZ /N AT UG 2E A K L, B
HAGHE S B F AT R A B R A A, 157K
I ZH TR AN, T3 K MR R SRR AR T IR
4 BUEIEITHR

HH T 2018 4E IR E BT, 2018 4F 1 H—
2019 4F 11 AP A oK 8 382 J7 v, /K K 8K
FERR . HEAKOK BT B8R, £ P15 G (R T
2013 4F—2015 5 TR ARE R IT K
IKIFZ N, SEBR 7K 45 T 5 e P e bn Ao ik i
THTK KRR HE (R 3) o

F3 WU E T AOK

Tab. 3 Influent and Effluent Water Quality after Reconstruction

i H BOD; COD,, ™ e .
KK (e 101.30~265.60 232.10~531.80  69.70~691.80  38.20~56.30 26.40~44. 20 5.13~11.20
1 .
KK/ (mg-17") (144.90) (341.20) (350.60) (49.80) (37.20) (7.50)
2.45~5.81 11. 10~20. 40 0.96~4. 40 6.39~14.20 0.12~0.94 0.13~0.44
-1
HK KB/ (mg-L7) (3.32) (15.10) (2.42) (11.10) (1.19) (0.25)

T 65 NS (E
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i 5 K COD, BT & Uk S 408 15,10
mg/ L, I LR 93, 3% LT+ 2 95. 4%, Afdi
RAAEAL AR K COD, R AE 30 mg/L /2
G 7K COD,, R R R 2 1€ 30 mg/L LA
LU T XA ML R RBRSCR . K TN
R LA 11,10 mg/L, ki 5 E 4 22 B M
69. 3%IETHE 77. 5% , e A Z=H{EH N 8. 20 mg/L, 7E
AR, AR R E B s IR Y
KIRRERESE 15 mg/L LLF , MU )5 K TP i &
W17 0. 25 me/L, V- H K BRFEM 92. 1% 52 T+
2 96. 6% ., i TR R A TTIE D, AR e
G T BN 24 0 G R PR AR, MGE e BB R
FER R 95% ) I, BRSO B -4 . v UCT
TR HAZ BRI, o 1R A e i A8 S 25
RN IR AR (R SE 0, o SR T B AIL T R AP 3R5
S AR B AEAE g I, T U v s AR I
B (DPOs) & 4E501k T MBR BYFBRBERLCR

B 7K TP AEA IR B 25 U By, 2
FRABIIER 96% , Brngymank i Eih 2, JRA
AIRE AT RGBT 5 IR AR | 18 A A0 5 1)
K AR SR8 I SRS BRI PG A, s T IRIR T
FABACBRBE R B T R A AL BR B A bRk 5 L
5 FARZFIER

T H B4 N 58 464.57 T, Hrp B T
P 41 063. 64 J17C, WiH HEHZEBEITA FEA
FhE 2 N T3 25503 T5iRshs 9 B YEs
4 Bith 2,05 T/m? (A .

6 Zit
(1)K H UCT-MBR T.Z Xt b 5t H s K ab BT

HATPE R ek, S IS K 3§ A% COD, . BOD; | SS |
ZA TN TP Jit i ¥k BE 4 E R 15.13.3.32,2. 42,
1.19 11. 12.,0. 25 mg/L, H 7K /K J5 il /& 6 5 i s b
B Frifi,

(2) Blih I 2 40 A B bt vh s i g
S = R TR RV NP6 iy N T A A A 1S
A E Y IE R TG Y I SR, 76D S ORI A 17 1
T, ARG RGN R AR M hE

(3)UCT-MBR EA R4 ABRBESCR , T2
TEFHT o A2 PR A AR | HEOhR v | KRR
RS G K AL 3R e s R AR G T

S 3k
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