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Abstract: In order to explore the water treatment efficiency of ultrafiltration—nanofiltration
combined process in a water treatment plant in northern Jiangsu, a pilot study was carried out on the
performance of nanofiliration membranes. The basic performance requirements of nanofiltration
membranes were determined, and the performance differences of several different commercial
nanofiltration membranes were explored. The results showed that the operating pressure (0.33 MPa) of the
dense nanofiltration membrane (N2) was nearly double that of the loose nanofiltration membrane (N1) at
temperature of about 30 ‘C, the flux of 20 I/(m’+h) and the recovery rate of 30%, but the desalination
rate of the N2 membrane (95%) was significantly higher than that of N1 (41%), along with better removal

effects for hardness and alkalinity. In order to solve the scaling problem of boiling water, the water

EE&WH: BRELFELITLBAE (2021YFC3200805)
BIEMEE: MNER E-mail: liuyanling@tongji.edu.cn

« 25 .



%405 H 193

OE 4 K HE oK

www. cnww1985. com

treatment plant should adopt the dense nanofiltration membrane. When the removal rate of hardness and

alkalinity of the nanofiltration membrane reaches more than 90% and 80% respectively, the equally

blended produced water from ultrafiltration and nanofiliration could prevent scaling during boiling.

Parallel tests of a variety of nanofiliration membranes showed that the removal effect of E membrane for

organic matter, hardness and alkalinity was similar to that of N2 membrane, along with a lower operating

pressure, which has obvious advantages in treating water with high hardness and high alkalinity.
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Fig.1 Equipment for membrane parallel tests
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Tab.1 Specifications of tested nanofiltration membranes
o . . | en e W 25
JRAY KiE i/ (mP-d ™) ARERm | % R (mg 1) i MPa
N1 473 37.2 97 2 000 0.48
N2 36.0 37.2 >97 2 000 0.48
E 435 37.2 >99 2 000 0.48
H 43.5 37.2 98 2 000 0.76
T 27.6 339 99 2 000 0.76
S 22.7 34.8 98 5000 0.66
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Fig.2 Scaling of nanofiltration permeate and blended
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Tab.2 Water quality of UF and NF permeate

water with different blending ratios

WE | pH Hi 58/ TR/ SBEE/

(pS:em™) (mg-L™") (mg-L™")

UK | 7.51 659 179 129
N177K |7.59 424 93 81
N27#7K | 6.10 38 2 11
1:1 | 7.47 360 87 70

1.2:0.8 |7.62 411 100 78
1.3:0.7 |7.65 438 113 82
1.4:0.6 |7.68 471 122 85
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Fig.3 Performance comparison of different nanofiltration

membranes
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Fig.4 Performance comparison of different nanofiltration

membranes in winter
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