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Abstract: In order to solve the problem that the existing coagulation precipitation and ozonation/
activated carbon process in a water treatment plant in Zhejiang Province could not further remove organic
matter in the water, a productive experiment was carried out on nanofiltration system with the treatment
scale of 12 m’/h (three-stage nanofiltration membrane unit) and reverse osmosis unit was used to treat the
concentrated water of nanofiltration system. The treated water quality of four types of nanofiltration

membranes (A, B, C and D) and the effect of improving the water yield of the system by reverse osmosis
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were studied. The results showed that the removal rates of COD,,,, TOC and UV, in raw water were above
78% at the recovery rate of 90%, and the COD,;,, TOC and UV 4, in produced water were below 0.45 mg/L.,
0.50 mg/L. and 0.004 cm™, respectively. After disinfection, 16 kinds of disinfection by-products were not
detected in the water according to the Standards for Drinking Water Quality (GB 5749-2022), and the
removal rate of the trihalomethane formation potential and haloacetic acid formation potential was over
89%. Nanofiltration membrane could also remove TDS and total hardness from water to improve taste. The
reverse osmosis unit could increase the water yield of nanofiltration system to 97.5%. The total operation

cost of nanofiltration system and reverse osmosis unit was estimated to be 1.28 yuan/m’, but how to
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dispose concentrated water is still a problem to be considered in the future.
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Tab.1 Performance parameters of various types of

nanofiltration membranes

moH A B C D
7K/ (m’-d™) 9.45 11 9.5 7.5
A KB T A/ m® 7.6 8.4 7.9 8.4
AR J1/MPa 0~4.1 | 0~4.1 | 0~4.1 | 0~4.1
#EK pH 3~10 3~11 2~11 3~10
K S e il °C 45 45 45 45

B S AU R G K R B i B IT N 4
UE R G577 AR UK AT R ALBE . 9B B BT
oAk PR (25 A+1 pm B EEJEE) FSi8 i85 2
MM . BB IR 6 3 [R5 (1) 95 1 i e
B, 7K 1.2 m¥h, RN 75%. OB BRI
T B RSB A R R WE R , ARG DE AR
7.0 m*, A K JITEH A 0~4. 1 MPa, #E7K pH YE Ny
2~11, HE7K fe i il BE D 45 °C
1.2 REkKRFBIRKR
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WUE—THEE . IS IR 3 /P U8 7K, K B S8
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Tab.2 Nanofiltration influent water quality

WA el ¥ifa | e el ¥ifE
o SAEREE/ | 108.10 ~
JKi/C 9~33 22 138.34
(mg-L™") 168.74
coD,,/ H 8/
1.48 ~2.53| 1.60 362 ~597 | 469
(mg-L7™) (uS+cm™)
TOC/ ALy
1.32~3.98] 2.24 0.37~0.45| 0.41
(mg'L’I) (mg'L")
UV,,/ | 0.025~ R/ | 43.74 ~
0.035 54.32
cm™! 0.052 (mg-L™") 68.43
TDS/ NH,~N/
104 ~ 284 | 215 <0.02 <0.02
(mg-L™) (mg-L™")
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Tab.3 Water quality index of source water and

treated water

. ., | MEEs | cop,,/ | TOC/
HoperttE) | AkRE | " UV, gfem™
NTU |(mg-L™") |(mg-L™)

KK | 22.5 4.43 4.121 0.124
2H27H KK

K| <0.1 1.34 1.942 0.048

KK | 252 | 5.12 5.112 | 0.112
6H8H KoK

HIK | <0.1 1.32 2.548 0.032

KK | 585 5.68 5354 | 0.973
10H 13 H ASUYS

HK | <0.1 1.48 3.827 | 0.029

KUK | 322 | 4.02 5.012 | 0.820
12H17H KK

K| <0.1 1.12 2.712 0.025
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Fig.3 Removal of fluorescent organic matter in five

fluorescence areas by nanofiltration membranes
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Fig.5 Effect of water temperature on performance of

nanofiltration membrane
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Tab.5 Treatment effect of RO and NF

woH GRuEHOK | RBIEFK | AR K
MUE/NTU 0.176~0.328 <0.1 <0.1
COD,, /(mg-L") | 11.59~13.96 | 0.23~0.31 | 0.24~0.40

UV, /em™ 0.290~0.355 {0.000~0.001{0.002 ~ 0.004
TOC/Amg-L™") | 20.65~25.21 | 0.02~0.29 | 0.04~0.40
H 9/ (wS em™)| 1658~2129 [11.32~15.34| 373~407
TDS/(mg-L™) 770~990 7~13 181~201
SEEE (mg- 1) |576.52~854.45 1~2 49.92~58.52
pH 7.95~821 | 7.03~8.12 | 7.21~7.98

2.6 BITHA
B P R LR 6. Horh, g g R GE Al
FHBIZ55004 B 2R AT IR TR , [RGB B R 4L
24550040 45 Ca(OH), Na,CO, AL AP B R i
W2 s 2N S AN S B 3 I A7 2 0 5 48
®6 EBITHAS

Tab.6 Running cost analysis Jt
mH IR RS JBIE RS
EEe 236 520 78 840
2572 26 280 181 326
RS R 120 000 14 000
A1t 382 800 274 166

1 TR K SR AR NS P TR AR AL 22 5, [R] I
BA PERFER BT A 2 R AR R AR
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