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Study on the Technology of Treating Low Temperature and Low Turbidity Water

by Membrane Bioreactor
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Abstract: For the purpose of solving the problem of low temperature and low turbidity water treatment a pilot study was made on the treatment
of Songhuajiang River raw water with low temperature and low turbidity by using membrane bioreactor (MBR) process, and the removal effects
of organic pollutants and turbidity and membrane filtration period were also investigated. The results showed that the effluent turbidity was lower
than 1 NTU and its removal efficiency was over 90% . The removal efficiency of permanganate index and UV,s, were about 40% ~ 50% and
30% ~ 45% » respectively . The operation time of the MBR was as long as 60 ~ 70 hours. Adding powder activated carbon (PAC) has increased
the organic pollutant removal efficiency but it has no significant influence on the membrane permeability. Therefore, the MBR was capable of
effectively treating waters typically used for drinking water supplies; particularly when the low temperature and low turbidity water are treated.
The effluent water quality of MBR was better than that of conventional process. PAC-MBR combined process can be used to enhance organic
pollutants removal efficiency when raw water was polluted severely.
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Fig.1 Experimental apparatus of MBR

SR IH 5 5%
TR G 20 BT 0 FR A g 130 HH 7K PRl v B TR Eh 9
B UV, . e B0 R 2545 25K F Fr R R M i B IR PV
UV, JERANELE 254 nm B IIWROGSE, SR H AR 5
UV-2550 240366 v IlE , LA I 1 em. b
K H HACH 2100A =7yt 5 430 & .

2 HZR5UE

2.1 WU REIR EBR AR

X TR ZK R U B B AT, 7K PR 8 82 L IR A
BL) 2 S B AH B B A, I n] 1E— 20 48 i Jsl ik A 4
(1) 2B R MBR GG LA Jrh 7 Ak 2 117 255 S 2
2 o N 2 RGO TR R AR B K, R Ak
BT EIESG /KM BEEAE 1 ~ 2. INTU, H. 38 J5 7K it 5 Bt
5 SR RE TR B i S A% 3G 0 . VA R K ) i R
IR, H MBR H K I — E /N T 1 NTU, 32
7£0.2~0.5 NTU , ZZBR %K T 90%, H 7K B ANBE
Ji 7 e (1) 38 o vy 388

1.3

Pl K E < 0.3 NTU, Baftd 7 ORI ST 25 i 55
EAERTIBR L B SNSRI T 20K, Kk
FEIAE 0.2 NTU LLF, 4l & 508 07 I T 2 Bt
1 3 25 B K R oL, THARAE 5~ 15 pom 05 1054
KL B0 B B Z A 3.3 ~ 4.4, M RARYE [ 1 2
~5 pm PUSORL X B B h 2.3 ~ 5,570 X TR
ZK Ik PR 2 Bk, 3R 0 B 1) T A LB S DA B B A
iIBESE

PRI I 5 6 TR WL ARG ik 7K, MBR X ¥t 3 5L A 4 &
(1) 25 B 2 AR SE L FLAR 1) 5t o B A D R K sk s —
HEEAE 0.2 ~ 0.5 NTU, A 52 i 7K 3k S 3% 5y (1)
AN
2.2 XTHHLG R0 BRSO

B WG G2 R K — TS e b . LABR Ik
FIVH BN T 0L G K AL BE T2, AR a0 % B
KA LS B R0 5 % 5 MBR X HLYS G
WEEA Fabn CRrii iR Eh F UM UV, DI 25 BR AR
2.2.1 X EERIR R AR EUT) L BR AR



2 4 7r 4 Je A« A ) I, 2 Ak FRARIRALG b K B L 2 379

16
14 —— Ak —O0— 5K —A— BHK ;
12

5 10

= H

Z 8 i

= :

o6 i
4 1]1])\PAC/7
? Bp B0 goBO0000, Ny pog oot g oA HE P00 an Do g B0 00000
T O O WSS W W WS WY WA WA O o G W W wy AL.A.JL‘}M

2 10 18 26 34 42 50 58 66 74 82 90 98

& 2

I L 7K R0 BE A 490 e R 85 7K B PR

Fig.2  Comparison of the effluent turbidity of filter and MBR process
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Fig.3  Comparison of the effluent permanganate index of filter and MBR process
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Fig.4  Comparison of the effluent UV,s, of filter and MBR process
H1 B 4 7T, N PAC J& > MBR X UV, ZBR % OB B AR R (PAC) 1) V25 50

AP, 0 S R SRR A PR AL, 32
JEARRT R /AN 5 3% 15 H At SRR AH — 3, it R A] 2
UV,s, 1R 2R 14 S5 M 25 0 A (10 G
2.3.2  FIN PAC X R B g IR 5

LA ) I I s R AT 5 e 25 B R v AR
RV H KK BT 55 R R ARV G o) ) A7
E, BRAGT RS A= 9 N 2% B A HE ) I T v
Tl A RO 2% ST R T R0 S FL P R o S L, A /K T
Aok JBE R B 386 T, R e TR 7 K R e R R
H 2 BT VEOREE — € (1 5530

COR M K47 720 DRI TR
WY, B A AR — Bt TR DU S IR i ik BH ) Skl
LT Ul W B A A AR AN e I — s BN TA), A
DUAR PR 2 3 F JBE ()75 % . DALk, MBS A AF A A — s )
A J5 5 A5 1k K, AT 2% g U LI /N R VG G L AR
TRI K & AF Ky EZH A TAE 10 min, 25X 5 min,
RS IS AT Pk B TR

PAC, A W T~ SGE IR A MR IR P S 38 v I8 A2 ) I N 4
RIAL PR AR SN 2 N INN PAC J& 5 T A7 2504 I
B K I WL, T H PAC R A AL LA
TR WAt , PR FH LA B 25 B oRs (R e v, 4 v T
AL L B 80% TR, 9800 T A WL AE ISR T F1
FEEFL P R BRTCAR, AT IR T 5695 4% . PAC W B 7 i
(PRI, TE 2 2 FLIBE, 3X 2 I M AR R, 2% 5 B
FB, BRAR T RS TR R REFE |

H1 Bl 5 AT 0, MBR JF 4632 47 I, JBE 08 & PRk T
B, 761 d J5REfE 5~ 6 L/(m’*h) . MBR 817 2
JEHE N PAC, {RISEE & )L T35 A 84k b 1e 17
N ) P 84, Bk 918 s g 88 9 T v . A 8 1) MBR 7
IR T s AT, BoE I s J1 75 0.028 ~ 0.042
MPa, B3 i BRI, H AT vk R PPER 77 0.1
MPa, S UE 1 min, B8 & 0]k 90% ~ 98% .

FBEZH A 3 8 R SR A, —MREFE 60 ~ 70 h. A
5 ATt BOIN PAC XIS PR BE B A 0 R

JETE &/L-(m2 h)-1

0 1 20 50 71 110 136

185 205 250 272 315 336 380

5 %0 PAC X MBR HI[R i £ IR E 1 B R0
Fig.5 Influence on MBR flux and operation pressure by adding PAC
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