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Abstract; The application of direct ultrafiltration process with different water discharge modes in
safe water supply projects of Chongqing villages and towns was introduced. The effluent quality, operating
cost and membrane fouling of two typical cases were analyzed. The results showed that the effluent quality
of micro-polluted source water treated by direct ultrafiltration process could reach the Standards for
Drinking Water Quality ( GB 5749 —=2006) steadily, especially the turbidity and bacteria indicators were
far superior to the standard requirements. The annual direct production costs of pressure process and
immersion process were 0. 178 yuan/m’ and 0. 132 yuan/m’ respectively. The membrane fouling degree
without pre-treatment facilities was well controlled by optimizing operating parameters such as
backwashing and chemical cleaning, but the anti-pollution ability was reduced. The actual operation in
Chongqing for nearly 5 years showed that the direct ultrafiltration process had the advantages of good
effluent quality, low operation cost, stable membrane performance, and simple management and

maintenance. If the raw water conditions meet the design requirements, the direct ultrafiltration process is
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suitable for application in decentralized water supply system in villages and towns.
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Fig. 1  Flow chart of pressured ultrafiltration membrane
treatment process
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Tab. 1 Partial results of inspection of a waterworks in Yongxin Town, Qijiang
GB 5749—2006 GB 5749—2006
It Rl EE = I oAU Ee iy
M EE/NTU 0.66 1 B/ (mg - L7 <0.2 0.3
IS 7 oG £/(mg - L") <0.05 0.1
AR AT 04 T ¥ #/(mg - L) <0.005 0.01
5 - L7 0.000 25 0. 005
oH fif _— 6.5< #/ (mg 71) <
pH {<8.5 1/ (mg - L") <0.001 0.01
it/ (mg - L") 36 250 fifi/(mg « L") <0.001 0.01
e/ (mg - L") <0.002 0.05 Hil/(mg - L7") <0.1 1
=Sk (mg - L) 0.02 0.06 £/ (mg - L7 <0.005 1
PUSEAEER/ (mg - L") <0.001 0.002 (AN /(mg - L7 <0.004 0.05
A/ (mg - L") 0.1 0.5 ALY/ (mg - L) 0.1 1
YR A LY
IR (me - L) | <01 | 03 | MRESEE/mg L] 131 1000
E—— - m oo |[FERBCCODy, ELO T/ | SOKURR, JEUKFE
% g/ (CFU - mL™) ¥ i3 (mg- L") . St >6 mg/LITYS)
S RWATIRE/(CFU - 100 ml. ™) | 0 AT | s caco, 31)/ | 450
Mt R/ (CFU - 100 mL™") 0 NEHEH (mg-L7")
12} ki {40 FAB G MRIEIZAK) T 2018 ARG, H ¥
Lo} HTACCODw 435 AKAESg 2 300 m’/d, ELAREA L4 2, Hor, 0 245
13.0 = N e L M2 ey
s A/ AL B B 5 S B FI 83% | WEAL e 2 20
%( 06k 12.0 ;2 17% .
o4l 1153 x2 FELA#ERK B AR
110 Tab.2  Electricity and chemical consumption of a waterworks in
0.2 0.5
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Fig.2 Monthly effluent turbidity and COD,;, self-test value

of a waterworks in Yongxin Town, Qijiang
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i (Ok‘\; 75}1/) 8125 kW -h|  0.082
WA 3.5 t/kg | 250 kg 0.013
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— AL S AB 7| 80 Ju/4 69 41 0.080
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Fig.3  Flow chart of submerged ultrafiltration membrane
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Tab.3  Partial results of inspection of a waterworks in Bishan District
GB 5749—2006 GB 5749—2006
A & PR oA g PRAER

1B /NTU 0.1 1 £/ (mg - L) <0.005 0.1

RIS T T #/(mg - L7") <0.007 0.01

PR AT 04 & Jc f/(mg + L") <0.001 0.005

pH 14 7.97 |6.5<pH{H=<8.5 i/ (mg - L7") <0.002 0.01

Wt/ (mg - L") 40.2 250 i/ (mg - L") <0.002 0.01
G4/ (mg - L7 <0.002 0.05 Hil/(mg « L7") <0.005 1
=&/ (mg - L7Y) 0.016 5 0.06 £/ (mg - L7") <0.002 1

DS AR/ (mg - 17) <0.001 0.002 B (SH)/(mg - L7') | <0.004 0.05
AR/ (mg- L") 0.084 0.5 FALY/ (mg - L7Y) 0.322 1

fil§fREL/ (mg « L™") 0.523 10 A/ (mg - L) 12.9 250

BB A )/ (mg - L") | <0.05 0.3 VAR A/ (mg - L) | 183 1 000

BEIEC(CFU - mL ) | Rl 100 FERUR(CODy, 110, 3D)/| | 30kmm, ke
MK ERE/ (CFU - 100 mL™") 0 pNvon (mg- L") : A >6 mg/LIRS)
MK HERE/(CFU - 100 mL™') | 0 AR H B RE (DL CaCoy 1)/ 140 450
#/(mg - L") <0.02 0.3 (mg- L")

PR AR K B i B L CODy,, 82 AR
SRR EIAT G E AR

SOV B R K T R 1R 4 [ 2015 4F 6 H
8H,2015 45 6 A—2016 4F 5 A A #i . COD,,
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Fig.4 Monthly effluent turbidity and COD, self-test value

of a waterworks in Gaomiaoba, Qijiang
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Fig.5 Monthly effluent turbidity and COD,;, self-test
value of a waterworks in Bishan District
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PLC R4 ) W46, 2530 2 2 AR A A1k
B TR MO . R AR 2018 4R FE Ge it
PR 2 000 m*/d, HAE KT8 F T 275
(W) P FHHR B IE It K 40% 115, L AE 25 FEH
WG BLILZR 4, J3 80, 817 1) 1) 5 46 5 b s 0 X
PR IR 2 A b K B IR 1A~ Dh R A e
ez 2k Gt 12 780 Jo, BN 4EE A 297 0. 007
Jo/m’,

Zi b izoK) MUE T AR N B AT A N
0.132 J5/m’,

T4 BLREK B A

Tab.4  Electricity and chemical consumption of a waterworks

in Bishan District

O Y S T R
(JC-m™)
B 0.7 55/(kW + h)|6 000 kW « h 0.070
SRS 3.5 o/ke 325 kg 0.019
AL 7.5 Ji/ke 145.83 kg 0.018
WA 3 J/kg 875 kg 0.018
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Fig.6 Change of transmembrane pressure difference and
backwashing effect in a filtration cycle
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