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Abstract: The single-valve gravity backwashing ultrafiltration (UF) process was used to treat the
raw water from the Yellow River Reservoir, and its effectiveness in rural drinking water projects was
analyzed from four aspects; ultrafiltration membrane selection, membrane fouling control, effluent quality
and operating cost. The results showed that the effluent turbidity was less than 0.1 NTU after the direct
UF process. The treated water quality could stably meet the requirement of the Standards for Drinking
Water Quality (GB 5749 —2006). The effluent microbiological safety could be guaranteed. When using

direct UF technology to treat raw water from the Yellow River Reservoir, an internal pressure PVC alloy
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ultrafiltration membrane with a small molecular weight cutoff should be selected. When 10 mg/L of NaClO
was added to enhance backwashing, the growth rate of transmembrane pressure difference could be
significantly reduced, the maintenance chemical cleaning cycle could be prolonged, and membrane fouling
was effectively alleviated. In addition, long-term operation with low flux of 10 L/(m” - h) was beneficial
to delaying the membrane fouling. The process had the advantages of simple process and convenient

management, and the operating cost was 0.1 yuan/m’, which was suitable for application in rural areas.
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Fig.1  Schematic diagram of ultrafiltration device
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Tab.1 Properties of two ultrafiltration membranes
o H WECHIER | SNERSCE B R
BT PVC PVDF
FHALAR/ pm 0.01 0.02
#F 5y 1 it/ ku 50 100
P/ mm 1.0 0.7
AN/ mm 1.6 1.3
A7 %t U 1AL/ m? 40 50

1.3 RIEAKER

e k7K Sk SR TR UK 2R K, K B RRAE
TNy AR, B mE s e, 2lE,
MR 1.07 ~11.2 NTU,COD,, #y 1. 60 ~4. 18 mg/
L,DOC % 2.96 ~5.82 mg/L,UV,s, % 0. 037 ~0.056
em ™ EA K 0. 141 ~0. 688 mg/L,
1.4 KB R
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Fig.2  Change of TMP of different ultrafiltration membranes
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Fig.3 Change of TMP under different membrane fluxes
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Fig.4 Removal of COD,;, under different membrane flux

2.3.3 X DOC £ [askhe

JE7K 4 DOC K 2.96 ~5. 82 mg/L, Hifhid & F
1 47K DOC 43514 2.910 2. 908 mg/L, -3 (5%
A331019.07% (19. 12% , 7] ALEEXT DOC Y £ K
2.3.4  Xf UV, 0y EBeshe

JEAK Y UV,5, 7E 0. 037 ~0. 056 cm ™' 22 [a] , J§ Ff
TR K UV, 4E 5390k 0.038 7.0. 038 5
em ™ H J R AN 14, 89% (15. 30% ( LA
5) o HIT UV, FEARTRIE G BT A 10 F R 55 5 1
JE BN LA R 0 X L 2 ok = A A W
FH PRI BRI

0.060F = #EK

0.055} = 10 L/(mz'h)ﬁ 7J<

0,050k +20 L/(m*h) itk
"2 0.045}
3 0.040
2 0.035}

0.030}

0.025}

0.020

0 5 lb 1|5 2|O 2I5 3IO 3I5 4IO 4I5 SIO
t/d

E5 FHEETH UV EBRBE

Fig.5 Removal of UV,,, under different membrane fluxes
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Fig.6  Effect of NaCl backwashing on membrane fouling



F35% HSH

b OE 4 K HE K

www. cnwwl1985. com

2.4.2  NaClO Jz e B v g il (9 5

7 AN [R) 3 T AR R K R i 10 me/L
() NaClO it e 22 AR A% O . B £k 10 AN
20 L/(m® + h) i, 85 5 22 3 K o R 3 5] 0. 22
F10.56 kPa/d, % & 8 U8 B5E 5 5% & 22 35 5] 40 kPa
10 BT iR G ek o B 1| R ST BT T S 3 By
17180 F1120 d, 7] UL, 78 #hse /K Hrigs i NaClo fig
% RS b J0E 7 55 e, AR R 2 3 K R
Horr,10 L/ (m? « h) 3 g A0 5 e 22 096 K o R R A1
T 77% ,20 L/(m® -+ h) A 85 55 1R 22 4 K 5l R FR AR
67% o 43 BT HIE AT BE = P Ry & SUK R Pk B A% X
A BRSO DI R FH 1 RS 8 i RS et A T4
R, AE— e R R LA R I e e EIMK
EFs e R Bt

50 F =20 L/(m*-h) A2 ohis
-+ 20 L/(m*-h) Al NaClO JZ oh

P10 L/(m>-h) A2y sz bk

10 L/(m?-h) il NaClO JZ ot

N
(e

(%]
(=]
T

5 165 1R 22 /k Pa
)
S

—_
(=]
T

20

15

[«
(9]

10
t/d
7 NaClO Jz k33 R i5 S B 20
Fig.7  Effect of NaClO backwashing on membrane fouling
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Tab.2  Estimation of daily operation cost

% A /(L -m™> - h™")
10 20
Fisfrit/d 90 275
Jbe 3/ (Ot - m ™) 0.016 0.008
b pEs/ (J6 - m ™) 0. 060 0.01
HUFEAA/ (O - m ™) 0.040 0.06
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