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Treatment of Micro-polluted River Water by Nanofiltration Membrane
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Abstract; In view of the contradiction between organic matter and ammonia nitrogen pollution of
river water and demand of continuous improvement of drinking water quality in Jiaxing area, a pilot-scale
nanofiltration system with treatment capacity of 1. 50 m’/h was carried out. When water temperature
operating pressure and recovery rate were 4 —33 °C, 0.30 —0.70 MPa and 83.0% , the removal rates of
UV,s,, COD,, and DOC in the nanofiltration system were all more than 88.0% , and UV, , COD,, and
DOC in the effluent decreased to less than 0.009 ¢cm ™", 0.50 mg/L and 0. 50 mg/L, respectively. When
ammonia nitrogen in the influent was 0.43 —2.47 mg/L, the effluent ammonia nitrogen was 0. 12 —0. 54

mg/L with the average removal rate of 82. 3% . Sixteen kinds of disinfection byproducts stipulated in
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Standards for Drinking Water Quality ( GB 5749 — 2006 ) were not detected in the effluent from
nanofiltration system, and fluorescent materials were almost completely removed. Compared with the
effluent quality of ozone/activated carbon process operated in the same period, the formation potentials of
trichloromethane, dichloromethane, dichloroacetic acid and trichloroacetic acid in the effluent of
nanofiltration system decreased by 78. 1%, 86. 9% , 50. 9% and 59. 1%, respectively. When the
operating pressure increased from 0. 30 MPa to 0. 50 MPa, the removal rates of UV,,,, COD,, , DOC and
ammonia nitrogen in nanofiltration system remained basically unchanged. When the reflux ratio increased
from O to 0. 35, the recovery rate of the system increased from 70.9% to 93.0% . The removal rates of
UV, , COD,, and DOC by nanofiltration system decreased slightly, but the removal rate of ammonia
nitrogen decreased obviously. When the water temperature increased from (10 £2) C to (30 £2) °C,

the removal rates of COD, and DOC by nanofiltration system increased slightly. However, low

temperature was more conducive to the removal of ammonia nitrogen, but the recovery rate of the system

www. cnww1985. com

was lower.
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Fig. 1  Flow chart of nanofiltration pilot test
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NH,; =N 3} 0.05 ~2.28 mg/L(#{f 0. 34 mg/L),
COD,,. 4 3.94 ~5.38 mg/L(FEHIE N 4. 65 mg/L) .
TR I 53 2% T K b i oK,
KIESENFER 1 iR, HoKKBESR T M <
0.1 NTU[ CH#riLAg Wi K SEAC ALK T P-4 Fm HE D
(2018 i) ],NH," -~ N<0.50 mg/L[ (A£G RAIK T
HFRUEY (GB 5749—2006) ], COD,, <0. 80 mg/L

bR T B K)o X1, S 25 S8 A R X

.28 -



e

www. enwwl985. com B, F R AL T T S T R K P R B R

%37 % %9

RN 32 BT, FEUK AP N U T A AL, P &
RUTE 3 1355 H I B D 8 39 1] K R 45

AT B SEBR A
F1 RIEHEREKKER
Tab.1 Quality of raw water during the test
Wi H fiEnsE| FHE
i/ 4~33 24
JtEE/NTU 0.10 ~0.43 0.20
pH i 7.16 ~7.96 7.60
NH; - N/(mg - L") (8:33:3231) 1.78(0.04)
NO; -N/(mg - L") 1.2~2.7 1.8
HL 5%/ (uS - em ™) 341 ~ 651 481
TDS/(mg - L") 165 ~320 233
UV,,/cm ™! 0.042 ~0.084 0.070
CcoDn,,/(mg -+ L") 2.06 ~3.28 2.60
DOC/(mg - L") 2.072 ~4.727 3.210
JABERE/(mg - L7Y) | 105.11 ~184.17 133.32
BB/ (mg - L) | 83.83~124.17 103.17
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Fig.2 Removal effect of organic matter by nanofiltration

process
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Fig.3 Removal of ammonia nitrogen by nanofiltration process
JKIAKTF 10 °C (A B Bt) i, i K s A e i ok
1.11 ~2.00 mg/L, H /KA HE N 0. 12 ~0. 27
mg/L, -3 £ RN 88.2% ; 4 /KIRTE 10 ~30 CZ
F] (B BB B, K S AW Bl 0.97 ~2.47 mg/L,
K A JE 0 0.28 ~0.52 mg/L, -2 L BR ANy

82. 1% ; 7Kk T 30 °C (C BrB) i, #F K 2 Ak
H1.57 ~2.04 mg/L, /KA HKE N 0.31 ~0.54
mg/L, BB MR K 79. 1% . 1EZIBFT &M T, K
e, AR LR R N R A A FEAAN L
Bro MK M F 30 C kK & AR B = 2. 00
mg/L B, HH K SRR B S ik AR VR AR K TLAE bR
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BOKHR 5T 30 °C BT o B WAL B, (i E K 2R
KT 2 mg/L, 8338 MR G ICR
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84.7% ; 4RUE X F 45 43 ot i X 8] 19 L
BF I RBRACR %o F i <0.5 ku /Ny T
MUITEA H23E 90% 11 25 Bk %, X AT e 5 A ML R
b B TR R R B A T
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Tab.2  Distribution of TOC in different molecular weight ranges

AT EE/ ku > 100 10 ~ 100 3-~10 1~3 0.5~1 <0.5

" TOC/(mg - L") 0.143 0.017 0.079 0.121 0.194 3.077
ik £ IX ] TOC 5 /% 3.94 0.468 2.18 3.33 5.34 84.7
TOC/(mg - L") 0.008 0.006 0.025 0.002 0.002 0.324

thok £ IX 6] TOC 5 /% 2.07 1.56 6.93 0.409 0.546 88.5
£ IX ] TOC 2%/ % 94.7 66.5 67.9 98.8 99.0 89.5
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Fig.4 Removal effect of fluorescent substance by

nanofiltration process
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JECHTILAR 3 AL K AR ALK T PE A bR k) (2018
BR) MR (M BF <0.1 NTU); pH {5 K 5. 69 ~
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TS VB B B A A £33 B TCHLER B+
2.6 EMEZRESSH
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Fig.5 Effect of operating pressure on performance of

nanofiltration system
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Fig.6  Effect of reflux ratio on performance of nanofiltration

system
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Fig.7  Effect of water temperature on performance of
nanofiltration system
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