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Fig. 1 Flow chart of the treatment processes of 3 sewage treatment plants
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DIV and effluent quality of WWTP mg- L'
2002) H—2 A prifE, Bt iE KoK LR 1.

HEK S K COD BOD, SS- NH,-N TN TP
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1) ARSI - RS R P [ 2 SO AR 3R ¥
BL, MEIEL 15 mm, 223 M 7505 AR AR
F %% P SRS A B 75 AL, AT B 3 mm, 223 A

25 AR BET K 800 350 350 45 70 7
SNEKALIETBTEK 700 3900 350 ¢ 45 55 6
BT K (—EA) 50 10 10 58 15 05

B 60° T KR T2 O, R @R BRI <8 mg L'
> o

UL . SRR VTR, 1A 2 4%,
BEHOKE 2.6 m, KTk 0.06 m-s™, 458} E 6.08 min,
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R = 16.54 L-(m*-h)', ARS8 & 246 m® min',
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1) RS . SR P9 E 3 ARSI B TS ML, BBFIRD B 1 mm, 28285 £ 3 90°,

2) MBR A= 4pith . SR AE P 0o S R B AP AL (APO) AR BT, AR b M A SR AR
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3) FesA M LJEE 2 K%, A BUKTE 6.0 m, {5 FAITAE] 3.4 h, MLSS A&k E R 6.5g L',

4) MBR Bt S 35 £ (] « A ROK B 3.6 m, (F= B IFA] 1.4 he B4 10 >R, B RIK
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T#%, 201943 AEKiafr, R4 3 MGk 600 £
GETTT R T LA AEEAORR . S ) N
BUAL B3 TE . AT | V5 IRAL BT . 2 eoft T #
AT TTEAEAE—E E, 1TE kA BiE 0o . w #
I 6 4F . MR 2019 45 7 F % 20204 6 A f7K 102- —°—ﬂf/{(COD —LI:/kCOD Kb _Eg
FUILRAR S, ST 20 SREN, 1 00T s 20
15K AT R AL AR AR E, H KRR E i 1t
Fr o BARFEIK 9 F ¥ NH,-N FI TN(Z 51 Ky 53.5 (a) COD
mg- L™ Fl 55.1 mg-L™") K F I i i 3 /K oK i)
Febw, I BE 4 Ak 3 33.75% F110.2%, {H A .
T 2% NHeN RILTN (9 25 B 3% 0 35 51 o890 ft £ #
83%. HUKHIGT-HNH,N FITN 245058 1.0 mg- L' % 30f 150
(M T i F5 IV 2) f1 9.01 me L™ ¥ K 1) 5 2 Z ol NN — %7J<NH3-N - BERE :%8
COD / 389 mg-L™!, T.25%F COD iy % & % ik 0iE i Dzowimﬁ 292E(l) R 282%20@3?1 27&2302(@6}2] »H
94%, /K- COD N 24.2 mg- L™ (ff T
FESH

G 2495 K AL BT 2019 4F 3 A & 2020 4
4 H oK B Wa i B, 2 TR 3, ) oAk ~ )
FET 2 COD, S, NH.-N, TNAI TP igabs 3 i
OR . ERFRW], AR VEMIAREATR R 200 15 =
KT HEAOK OARRSE . AR, (% K O Bt LA B3 MU .5 GO 1
AL BT R AT R AR HER . #EAKOK B, SEEY WIORTHIR 2019123280 20206 A 25H
COD ¥ 389 mg'L", fA(H N 1506 mgL ", £t 20194929 H - 202043 H27H
/MBE R 120 mg L' -3 SSOH 166 mg- L™, fx (c)"}N
KAEH 707 mg' L', H/IMEH 20 mg-L™; NH,-N 2 15K IR S LR R
FEIE 33 mg- L', HKR(E AN 49 mg LY, H/ME Fig. 2 Pollutant removal efficiency of 1 sewage
j’i] 13 mg'Lfl; iFi’J TN j:] 37 mg'Lfl, E‘ijﬁ@jﬂ treatment plant

59 mg-L!, f/MEN 18 mg L'y FH TP K 3.8 mgL!, mAMA 108 mgL", H/NHEHN1mgL",
Z KK FAR R, KK B AR R & AR A, (AR B — 2 A Rt sk, Hi, 1k SS L
AN Z AR AS AL R RS AR R (BT —4L A), X} COD. NH;-N. TN fl TP ()7 X fr %
I35 90% < 97% .. 75% 1 95%.,

FR A 35 AL BRI 2019 4F 3 H & 2020 4F 3 H K S W5, 20 7 & 4, 5 A0 # T 4%
BOD,. COD. SS. NH,-N, TN Fl TP i 4b BE&L SR . &5 EL 0, 76 1 4AERilE g, RE 15K
J KR AR E  #EAOK K TR ER S Z , (RIS KA BT/ KA AT s AR HE . 1K
K, SEHIBOD, k277 mg L', fKRAEHN 579 mg- L, H/MHEHN 61 mg-L™'; ¥4 COD N 550 mg-L",
BRI A 1324 mg' L', f/MEN 129 mg' L' V3 SSH 247 mg' L™, S AEN 1140 mg' L, /)
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Horr, Kk SS F1 BOD; JLPASZ i AKK ARk sE ), K34 SSAU R 0.52 mg' L™, HRZ hAK
H (T —%% A), HKFH BOD LN 0.91 mg- L', COD, NH,-N. TN Al TP {3 £ BxF 5 5 A
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T .
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Fig. 4' Pollutant removal efficiency of TP from 3" sewage treatment plant
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Abstract  Based on three engineering cases of MBR processes, the treatment process, actual influent and
effluent water quality, pretreatment unit, biological treatment unit, sludge treatment unit and operational cost of
the sewage treatment plants are analyzed. Results show that when the actual influent water quality fluctuates
greatly, the effluent quality of MBR process can reach the standard stably, and most indexes except TN are
better than Class IV standards for surface water. The removal rates of COD, BOD, and NH;-N by MBR process
are much higher than that of conventional processes. To ensure the normal operation of MBR membrane
bioreactors, the pretreatment generally needs to set up three grids, and the gap of fine grid is reduced from 6 mm
to3~4 mmto effectively reduce the operational load of membrane grid. The MBR process can maintain
stability only when the sludge concentration of MBR membrane tank is controlled at 8~10 g-L™', and the sludge
concentration of biological tank is controlled at 6~7 g-L™". In addition, the flow pattern of the biological tank
before the MBR membrane tank should be considered in the design phase as much as possible. From the
analysis of the operational status of the three wastewater treatment plants, the Carrousel oxidation ditch or
similar processes is more suitable for the MBR process. After the excess sludge of MBR process system is
discharged from the biological treatment system, it needs to be concentrated for a period.

Keywords MBR process; pretreatment unit; biological treatment unit; sludge treatment unit
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