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Fig. 1 Flow chart of the treatment processes of 3 sewage treatment plants
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S S K AL BB 95 e g HE TR T ) (GB 18918- Table 1 Design influent water quality

DIV and effluent quality of WWTP mg- L'
2002) W —2 A prifE, Bt iE KoK B ILER 1.

HEK S K COD BOD, SS NH,-N TN TP

22 TZXERIHSH

. s oo . V5K AR BTtk
221 1P ARATE S B AK 57 BEARK 500 200 400 40 50 6

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

25N EEK 800 350 350 45 70 7
SNEKALIET TR 700 390 350 45 55 6
BT K (—EA) 50 10 10 58 15 05

FE 60° T KIRET 12 O, HMKERBGHE R Y <8 mg- L'
> o

UL . SRR VTR, 1A 2 4%,
BEHOKE 2.6 m, KTk 0.06 m-s™, 458} E 6.08 min,

NP R B REE R DIEM, 28, HAR25m, AR%KIE39m, 276
239 m’(m*h) ', UUTEMFAE] 1.63 h; FRI5IEE 300 m>d"', T5UEKHE 97%.

4) HEAS M : SR P9 E G ARSI BR TS AL, BBFRIBRE 1 mm, 282 A B 90°,

5) MBR A= ¥yt - 2 JE, B R SF 64.6 mx32.9 m, A RUKE 6.0~6.2 m, Yoy RA . B
A R B, REERITE 2 h, BRAFEREEE 5.5 h, AR E] 6.5 hy Y5 U8t far (UL R A
J 9 MLSS £ BOD, )% £2:31)0.067 kg-(kg-d) ™', MLSS BTt e B Ry 6.0 gL' i 4803 22 IR 480t
YR VR R0 37 1L Sk 200%, 5t 22 5 480 L 19 K 800% , I Yt 28 47 4803t 119 4 200% 5 -4 il B 4 % ik
FLAE KBRS A6 E R I 4% PAC 2570 $E47 4k 2250 B BR8% ,  BOHE R 20~30 mg L™ (24 71 i 7
i, RIZ5 500 A SO 5 R 28%).

6) MBR At X % 25 (1]« JEEth A OK IR 3.6 m, 5 REAFIH] 1.4 hy Bty 8 R 5, B4~ RINBEAR
64, W 2H0; B4R PVDF B h a4, fL42<0.1 um; MBR 5 7% 8] fic
BErEKIE . CIP(ELRIE ) . BTG . LGNy RE 0L L AL B 4 P4 X
JI6E38 &0 16.54 L-(m*>h)™", BRI B X E 246 m’ min',

7) SR b . SR il G UK TR 5.5 m, $E M) 24.5 min, RIS KPR E LA AR, KA
RBINE 4.0 mg' L

8) Ieith . MRy5 Ve 1123 m*-d, HIKH 992%, 1JE 2 4%, ARUKE 4.5m, 5EEfE 6.9h,
L PN 5 I K I PR AT KR S HL LA SR i5 PR DT .

) Wi /KA : R AN, BKERETKE<0% 5, EMBHRTI, RLHRSK
R T <60% Jriis 18 I S 37 2
222 2MFKkA T £ B AK
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(W) Y FE RIS,

1) RS A . R FH P9t 3 A S B R v AL, BBEIBR | mm, %22 A B 90°,

2) MBR A= 4pith . SR AE P 0o S R B AP AL (APO) AR BT, AR b M A SR AR
B, BB EYR RS h— 22310 m*-d ™) A1 2.8x10° m*d ) b B R G . — AR
SIS RNTIR] 318 h, RS RIMSIA] 732 h, fF RIS IE] 9.6 h, 5t far (LA 4 K B BT & 1Y MLSS
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223 3#iF KA E ) Bk A K

G AR AR, Ak B A R v b AR AR ), BRI R Tk ) o 5 sl i S R R AR
AT JE R A, B MBR B R A H] . AIE R RS R A IOK R g, Had ()
Wy NP4 TR o SRS B 45 B0 Bk 15 mm, 28385 £ BE 75°, PR ZRAS MR 15 XA o, A
[ Bk 6 mm. B E AN E (1) S 2B SBT .

1) RS A . R FH P9 2t 3 A B R V5 AL, BRI B 1 mm, 222 # B 90°,

2) A ALTA (M) BRI 6 o w4 0 IR A, AR ETIE] 1.3 h, S5 PR BERE M S E IR E
X, BRAXEEEE 1.65h; AL ERGEE 143 h, 750 G600 (DL A K AL BT ) MLSS % BR
BOD; 1 Jit i 11)0.102 kg-(kg-d)', MLSS i) BT f e i Ry 6.5 g'L™'; JIE 3 22 4801k 1 A TR 5 W R0 9 L oAy
800%, AR A VA i A IX 2 IR A IX 9 R 200%; 16 RSt 1T BE % N PAC #E4T Ak 244 B B il , 4
7 20~30 mg- L' (7 i i 28%).

3) FesA M 1 24, AROKHE 6.0m, {5 ETHE] 3.4 h, MLSS A&k E R 6.5g L',

4) MBR Bt S 3 £ (A) . BEEMA ROK B 3.6 m, {FEIFA] 1.4 he B4 10 >R, B4 RIK
BRLH B 04, TR 1 a5 MR RS R A PVDF R b as e 4 i, FLAR<0.1 pm; P39 45 SCHHE
i oA 16.53 L-(m*h) !, IR AR 480 m* min',

S)HEfiE A . BRI AR S, 2 X BRI, AROKE 4.5 m, 3 il
[A] 31.1 mins

6) 15Uk : W5 2206.8 m’-d!, HUKFE99.2%, 2 FE, HAZ 16m, KK 40m, W
AR 17.49 h, [EARE B 54.88 kg-(m*-d) !, W46 515 R B K F 98%.

NGB : RAMMEEIENL, BRSPS KR <60%; & FHMEEIENL3 &, ot
e 560 m?, HiZATAfME 16 h, FLEE&H TG REE, R . k. Wefm . JHBRBOm S,
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THE, 201943 HalKiafr. R 35K 600 £
GETTT R T LA AESEAORR . S ) N
BUAL B TE | R B TE | VIR BEIATE . 2 oot #
EATEITMAFTE—E XN kAR B g oo 150
(HIE 64, WL 2019 4 7 1 % 20200 6 A gk O[O T IROD AR T
FUSACRA S b T 20 SERWT, . POORTIE L dES a0
15K AT R AL AR AR E, H KRR E H 18]
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 fl £ %
83%, HUKIFHNHN HITN 435010 1.01mgL! % 2 1% %
(M F b £V 26) F 9.01 mgL; K (7 Z ol — kNN — %7J<NH3-N - KRR :%8
COD ﬂ\j 389 mg'Lﬂ , T 2%} COD ) £ %; % ik 2019%7)11 1 Dzowmgﬁ 29ZE(I)19£ﬁ12H 28212(1)2%Z3H 272‘3020$6J2] 25H
94%, /K- COD N 24.2 mg- L™ (ff T
FESH

M8 295 K 40 BT 2019 4F 3 A & 2020 4F
4 oK B We i B, 2 TR 3, e o Ak ~
FET L% COD. SS. NH.N, TNAI TP @A 3 i
BOR. SRRV, IR VEORIRESG T, R 5 ) 18 %
5K HEAOK ORRSE . AR, (Hi%IE ok 10 b SN, KT, SRR 200
AL BT R AT R AR HER . #EAKOK B, SFEY WIORTHIR 2019123280 20206/ 25H
COD ¥ 389 mg'L", L A(H N 1506 mgL", £ 201949 H29H - 202043 H27H
/NME A 120 mg-L7'; -3 SS O 166 mg- L', fx (c)"}N
KAEH 707 mg' L™, H/MEH 20 mg'L™'; NH,-N 2 15K IR S LR R
FEPIE 33 mg- L, HRME N 49 mg L™, H/IME Fig. 2 Pollutant removal efficiency of 1 sewage
13 mg'Lfl; SEH TN Sy 37 mg'Lfl, TN b treatment plant

59mg-L!, f/ME N 18mg L'y FH TP K 38mgL!, mAMA 108 mg L, H/NHEHN1mgL",
Z KK AR sZ R, KK BT WA R R AR AR, (AT A B — S A TP EDR . Horp, K SS UL
TANZ AR A LR, RFEh AR R (B F—2L A), X} COD. NHy-N. TN fl TP () F- 3 X fr %
3R 90% ., 97% . 75% F 95%.

R 375 KA FET 2019 4F 3 H & 2020 4F 3 H K S WIS, 200 T & 4, 25 A # T 4%
BOD;, COD, SS. NH,-N, TNl TP i 4b BEAL SR . &5 R L0, 16 1 AERilE g, REI5K
I KOK AR E  #EAKOK K TR RS Z , (IS KA 3T/ KA T s AR HEi . 1K
KIFEH, ¥ BOD, 277 mg L™, &AM N 579mg L, H/MEHN 61mg-L™"'; FH COD N 550mg-L™,
RN 1324 mg L, f/ME R 129 mgL™'s SF3 SS h 247 mg L', f KA M 1140 mg' L', /b
{4 30 mg'L™'; V3 NH;-N» 37 mg'L', RN 56 mg L', F/MEN 21 mgL'; F3¥ TN N
52mg L, AKME K 94mgL", H/ME R 31 mg L FITP K 6.6mg L, KM K 16.6mgL™,
H/ME 2.6 mg Lo SZHEKOK AR R, KK Bt AR Y & A8 Ak, (HA5 I8 31— 2% A T EER
Forpr, 7K SS A1 BODg JL-FANZ #E KK B AR ks, K34 SS AUk 0.52 mg L™, HKZ Ak
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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95% . 96%. 93% H1 98%.

HH 3 875 7K A BT 5 G W 1) A BRSO AT
A, MBR T Z 4t g Jyom, #2988 1& N K
FT. KB AR, mY AR, KK
Fo o IR o AWUE R %) 8 ER A O A2 A
RGP BRI, K SSILF 4mgL™!, £5
KA B ks meyBrwk, Hiok TP T
02mgL", i FHFRMIEIEtr. T MBR T.
RGBT R R E R (609 gL,
3 o R R VR, R AR A A e A TR
P S AL A5 LASEE , YEa s frnt, T 2%
COD F1 BOD; i & B 1l ik 93% LA I, oK
NH,-N/pF 1.5 mg L™, R TR IVIEHEIR.
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Bk 15 mm, Z0ASHHEA 5 ) B 3 mm, A A
WHAR AT B R 1 mm, 3 38 48 M 67 fof S8 s ik, 4%
AAEMHZ AT IE R, 45 H AL 7 far 76 BUE BT
T .

3G K AL R A O TR, BB S A
Z5MB) B 15 mm,  BUR 4045 Al 25 (] B R 6 mm,
Tt H i B RS AS A, A & EBR A 1 mm.
WKIBATIG , JEEAS B 7 R, A% MRS WAL
ZEREH, AN 18] W o vk A e B2 v A% A Y L B
T gk, A Dy IR 40 R A A R] B A
6mm, HiE&EM, PEICRREM. Fik, W
H iz 47 B 4 10 T A% MR A T e, A%
SO RS AL, B AR R BRI L 4 mm 5,
FEEAR W 1) 3 4 07 A A AR R AT

VUL X R 250 X SR T T 5 X8, HEk
Fah gl . MEEWE . AT
ARGz, WGP EIREY MU
TR XI5 7K o DA 3 R Y5 K b BR TR T
OB R ITTIE AT DR, A% A 5% 1R] B e
e BB, IO EE AR R B A . TS
K6 mm AN LR, BAEREZ ., R
TE AR M — TEAS A REAT 22 AR, 2 A A Al
H, RSy R BEAS I A2 1T J), B2 Sl Al
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Fig. 3 Pollutant removal efficiency of TP from 2" sewage
treatment plant
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Fig. 4 Pollutant removal efficiency of TP from 3" sewage treatment plant
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PR, AR B T R, B IR E N 6~7 g LY, B s U Rl 8~9 gLt AEWib
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BRI N R 0.9 ¢-d(E T W 22.5 mg L' BN 25501, 25500 5 A i R 28%) . AR R R TR R,
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Table 2 Operation cost analysis of sewage treatment plant
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Case study on MBR process operation of three sewage treatment plants in
Xinjiang, China
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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
to 3~4 mm to 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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