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Determination of optimum time for sludge drainage

{from membrane bio-reactor

ZHANG Li-giu, FENG Li, HE Sheng-bing, Wang Bao-zhen
(School of Municipal & Environmental Engineering, Harbin Institute of Technalagy, Habin 150090, China)

Abstract: Investigates the growing characteristic of active sludge in membrane bio—reactor, discusses
the determination of ¥ .K,; and the highest active sludge concentration in bio-reactor by linear regres-
sion method while the iteration method is used for calculation of the optimum time for sludge—drainage
and the results of analysis are similar to those of test, so the recommended optimum sludge—drainage
time is about 35 days.
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Table 1 Quality of wastewater test
COD BOD NH;-N TN ™" S5
A/ cr i pH
mg(,- L+ mg(, L mg-L" mg- L™ mg-L™ mg-L*

313.74~ 256.56~ 13.03~ 15.22~
17~24 346.05 278.84 24.5% 28.34

2.60-9.28 6.5~1.0 43.2~854

13 RBAHESFNG
BERAELEYRMBNEFLEREEKOEESE, REEZAKETER, £EFUKEN
R2ml/min, KAEEREHShEYFMAT, FETREY RN SFHNEEE RO KR,

2 AR KT ®

21 BAEYMENSPEESEBKEHER S
FEAYRNED, HFHEFRERAFEKELRP
AX=Y (S-S )0-K, VX, (1)
AP AXHERERANEEBRE, meg/d; SOVEYRESEHABODIE, mgOy/L; S 0EM RN
R /KBODXKE, mgO/L; QHGEKIER, L/d; YAEREYH, BISRHEImgBODET 4 AIMLVSSmg
¥ KoAEHERMEYNAESENE, I VAEYRNBEYER, L XX VEYRMERATEE
SREkE, mg/L,

A (1)yF, YHHKEN F—EMSAER, BHh—EE, VEE—-MAEE, SEEEE. H
HEEMTAMELE D, TRLHELHARSME— . £ EKsatr, FATEH: AX5#H/KBOD
WS, SAKMBOMENMISHEHEREEX,EX, AXKES,, QEM KWK, HX 8 KIGHE/D.,
MBSO —FM, WaTBEERFZHT, RNBRAMBARNBERXHOEEGTREE W B
L AX=083 By % i 83X {H o
22 BEMREE DX, HHE

AT BT AR R4 (AR R K BODMR FES, 15 K B Q) T i X v, B i 8 2%
wEM M TARKBBAKEEGETHYERKM. BREYS-S)0=4, K,V=B, WA (1)alE{A

AX=A-BX, (2)

EEYRMEBEFNBESRBERN2C, BEEEFEEEX W 1365mg/LE R4 T . SEES 2K
BODW N — 2, REPFHH267.Tmg/L, HKREQAEFFAEI2ZmL/min, FE T 7R ER 5204,
EVRMNZFREEGEREXAEKAEER, RESERELER2, KEMNH2ZBFS, BN,
BAY R N4 5 HKBODRER F10~22mg0,/1., FH1{EH 2 16mg0,/L.,
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Table 2 Variation of activated sludge concentration Xy in MBR with time

it fE1/d
1 2 3 4 5 6 7 8 9 10
Xv/mg-L?! 1810 2246 2655 3030 3384 3710 4012 4286 4530 4737
AXy/mg(L-d)y* 4435 436 409 375 354 326 302 274 244 207
AX/mg-d™! 6853 6714 6299 5775 5452 5020 4651 4220 3758 3188
By J}/d
11 12 13 14 15 16 17 18 19 20
AXy/mg-L™ 4905 5050 2172 S275 2371 5479 5572 5648 5713 5770
AX,/mg-(L-d)* 168 145 122 103 06 108 93 76 63 S7
AX/mg-d™ 2587 2233 1879 1586 1478 1663 1432 1170 1001 878
REU ERRESR, RIMOVUXABERE, AX AL, FIRAXSXMXAME, FAZER
High F “EHEZENBFEXEER, A2, 9000
BIELUEREIEER, AXSX AR FELRER Y o AX=-16547X,+10702
AX=10702-1.6547X, B) L e R=0.9658
B 2410702, B=16547, ¥5=267Tmg/L, ¥ sono
$,=16mg/L, Q=32mL/min=46.08L/d, V=154L4% % 4000
AAAREKBRIRY (S-S)0=4, KV=B, 1§ 3000
Y=0.923, K=0.107, M= (1)TE N o
AX=0.923(S,-5,)0-0.107VX, (4) 0 ]
R (4)H, RESMF. HKBODHHESH 1000 2000 3000 4000 5000 6090 70
S EABMEQ. RMBMERY, RTURE K £ ArsrmrEm
R A% 9 ¥ HE 75 U8 e BE AE 6 38 3 MO B XA X e, Fig.2 Correlation betweeen AX and Ay

FAX=0L AR (4), iITHEXNMHXAH,

fEdR 8, $=267.Tmg/L, 8.=16mg/L, Q=46.08L/d, V=154L, A LLTHE H7E M 2G4 T 89X v
6468mg/L,
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MR A)Fa LIRS, AERNEBAER—F, #. HAKBODEREMGTKRBERFATNEALT,
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0, EXLE, BAMISSIEEREgkEt A, EMLVSSIEERASFE—EHE, AEEN, KR
o 28 NN TE R IEHE (MLVSS/MLSS ) & Z #rfE M, [Feth FMLSSH4r2e8in, SRS WMERE M, K
FEEREIE . B, DBIEe AT E A RN R AERER BT IR

BMEXG)WA R RMESFAERV(154L), B3

AX/V=AX,=694.94-0.107X, (5)

ERXEAHANAEBRG MBI FEEGREE, 2HSRNSFABESRREXAR, MRMSFAEE
FREEXERANESt, HEFTI—XKREESREREN XM HEMAEERREE. WA G)A
LLEH, AXWSXAH%, FERNIBRNEESREREX M, XN EETREEAETRLD

HTHERFBEETREEXELZ DRERBBKE, FRAEREHRITRKHE. REuHAEEGTRER
WEXw=1365mg/L, RERFAX <10mg-(L-d)"'BH45R. EFBFTHE, RHUOTER.

HEFINA, AXy=933mg-(L-d)”, Xy5=6407mg /L,

BB TTE SR, KN AT I8 ok X 78 3 88 R 4T 2 37d i) 38 B[ 6407mg/L, HE 3 £ Xypw=
6468mg/L. MJG, MLVSSEARRFAZE, MizRENE (MLVSS/MLSSE)HSE# T, Hibim, B
A F L A ) A FE R AT Bl Al B E3Td A A
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Table 3 Growth of MLSS and MLVSS in MBR with time

i jB)./d
1 3 5 10 15 20 25
MISS/mg -1 2530 3640 4342 5686 6347 6763 7176
MLVSS/mg-L™ 1810 2655 3384 4737 5371 5770 5965
MLVS5/MLS5/% 70.98 72,94 77.93 83.31 84.62 85.32 83.12
mf8)/d
30 35 40 45 50 55 60
. MLSS/mg- L+ 7869 8167 8366 8633 9054 9421 9735
MLVSS/mg- L 6173 6203 6225 6104 6285 6168 6193
MLVSS/MLSS/% 78.45 75.95 74.41 70.71 69.42 65.47 63.62

ME3FEEABE . ERBRIFHYB, MLVSSHIMLSS{H M AT 6] K38 inZ #ri% K, 2530414
&, MLVSS{EEA E#E6200mg/LAE A, TOMLSS{HN4E4E#n, 7£55 60dRf £ 10000me/L, M &4
1 F B, MLVSS/MLSS{EZESR20~25X BB A, s AEERe, #35d0E, MLVSS/MLSS{H
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Fig.3 Growth of MLSS and MLVSS with time Fig4 Variation of MLVSS/MLSS with time
REGRINERSWHAEBESESY S, BNETRPEREYR N SHBEHFRNBEISES

3 &

1 i EREEAYWE WSAEERRANEENE, SAKERENFESE TN FEARRYE
AKAKBRRETHYERKA, 250%50.923mgMLVSS/mgBOD#10.107d™, I B0l M H AR A5 kY E
EKAABERESN,

2. &Y., K, &WE, #*. &i/KBODHE ., BAREQ. RMNBHERAERV—-EZ/HHT, W
Al L E R A Y R A8 N IMLVSSH] B A R B K, HTEARN XY (S-S)Q/KY « EXRKLEH,
$=267.7mg/L, S,=16mg/L, (=46.08L/d, V=154L, &4 FMLVSSH £ K {E }6468me/L,

3. ATHSRMASNEEHENR, RIBEAENEETERENTAH#T THEE FHITH,
HERBRHFRIATTHE, —ERENES, BHBRENHERMRIEISIES,

& X r -
[1] Bk, =#. MAaDENBEFKEAFERMEATET. BRERRKEEIR, 1999, (6):133-136.
2] kB2 HAKTT . A6 PEER TR, 1996.



