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Abstract  Emerging pollutants are trace organic contaminant commonly found in water body in recent years, which exhibit
characteristics of high toxicity, bio-accumulation and pose potential threats to human health and ecosystem. How to effectively remove
emerging pollutants in water body has become an increasingly concerned problem for researchers. As a membrane separation technology
with high efficiency, low energy consumption and non-pollution, nanofiliration has a promising application prospect in removing
emerging pollutants. Based on the latest research progress at home and abroad, the paper analyzes the mechanism and influencing
factors of emerging pollutants removal by nanofiltration technology in detail, emphatically discusses the review of the removal
performance by nanofiltration membrane modification and combined processes, and puts forward some suggestions for future research
and practical application.
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Tab.2 Modification Methods and Properties of NF Membrane
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Tab.3 Removal Efficiency of Emerging Pollutants by Combined Process of NF Membrane

75 Y2 T EBRBCR Sk
PFAS TREE-hE PFOS EBRFM 55% 1 %) 86% [43)]
LR 5Y B -4 PFPeA \PFHxA \PFBS 2 BRECRAT B T 37% 9% .34% , \ [44]
MiEE] 59% 99% 96% i = FRECR
EDCs TREE-HE Uy A J5 5 2R B B 88.5%, i TN 4B Y kR [45]
(60.7%)
AR IR XU A ZBRFBIEZ T 80% [46]
PPCPs Fe( I1) PMS @& -2k itk i AR5 BR R 45% 427551 90% [47]
JIEAE ) SR 7% (MBR ) —44 38 IS4 T i HHY A28 (> 629% ) MBR T 25 25 s 3R AR 5 44 T 2% WUAR [9]
IV RIS A KRR >95%
k- BB KPR 35 UGS TR FIAE Jig H M 1) 2 B R > 95% [11]
TP 2 I R -2 e B WS JF R L 3 B 2 BR R 4 S N 49.91% ., 69.25% | [48]
64.32% ,$2F+5 71. 68% .89. 81% .79. 65%
DBPs K Hii4k4) FLE -4k DBPs 4k 225 %M 70% ~ 80% i A 32 = 2] 90% ~95% [49]
LA~ A= W 1 o — R U - 20 % T2 K rh DBPs AR YRR R R 3, A0 08 s K rh = o B e | 1 [50]
LIRAA 2.50. 8 pg/L
PR - -4 g 2o T M e A B, = H e A A L 1K 2R AR LR S BR RAN [51]
34% 74% M T2 BB ] 92% .97%
AR SIF-UNE SE4AE RBRIEHE (100% ) Ff s % (KT 1 pe/L RRIE) [52]




weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 1,2024
January 25th, 2024

1 & 3 AT 3 FEARIE R IN B B T2 ki
XS5 G0 L BRBE T, B AR AN DR TS G, F T
WHEET 2R 4 25, OF M T2 4k
EETAL IR T 25 R s U [ et P s TR B8E 11 7K v 22358
AR 25 R o A IS T 08 90 0 S T LA B T s
B BB BT YR 2, R T X
BEEBCREST D QWRI T2 AW iE R O N
FBRAE Y S A RO AR, T DL S A R
FEAE T B 7K m B4 /N3 LA, AT N 4 08
5 Y A8 AT e AR A P 4 5 I 4 e I o
TSP E P B KK RS0 B R
T2 S G iR ER Mk e fb Ak S
I AR R TR A e R AR B 3 B4
AR R gt I 435815 Y ), Tm] st 20 308 7T A 5 88 Hh ok
AR AR R 2 I D2 v D 7 0 A R
@ETZ . MBR-Z43E T 75 3504050 /K F1 5 A= Wy [
fi# 1Y PPCPs fiE 38 3 MBR 2E ¥y W FF 01 5 e 1 1 2=
W, AR M 22 B DG SF R AN = T V6 -, 9 g AR Ay I
EACH GEAS L BR MBR Hmi [E A 75 Y HEE -
YIS A T 2R T Y b B A AR A ) Ak B R
71, B AOK Bk i ops dfar

PG, X AN TRL TS e, S 3538 i Tl A B T
U RANIE R R R I, v S R TS e B
YRUEXT G e R BRAOR
4 HEESRZE

P R 43 B R (A TR KBRS U
W ELA EE L N RS, H AT IE N R X X — 4
BT R T RS TAE, 35BS T8 2050 R,
AR A UEBEARAE A5 Y 2 B S o7 FH i S5 o
T R TR) -, 55 B T 3 R AR el et
X LAERFGE 0BT S 2, 4 Ja 8 75 76 LT J T itk —
LI RFIE

(D EG R GIIEH R BAR T 54T, (A EAR
Wi GIEEERMR, b T A RS Y, T
BT R A B AR S, lan, wT LARIESY
HLAL 2RI R A R FH B 8800, AR HE 75 Y T e F
2= AN UE R P 1) F AR SR AR | E I B2 12 AN D8 L BRASCR
BRULZ A, 38 0] LR T ReHE A N FH 4 g 45 4R
Pl v, SR R AL i AR E R AR, [RIEEXd 7K o
15 YL AT P TR WA T SRS M | v R A
IR ETE G T

(2) LA ol TR AR AR 2 1, T —E TR
b AR R 438 P R 25 0 B D0 A0 I AR DT I
AR P e FE A AN IR RICR Bl wT LLATE 5 A [ 1Y
BRARRESC ERTRL 98 I8 2 B2 X A B R MRS E
PRS2, DL 2 300 v A, AR E K b L, )
(R DO NCIRREE L7/ 3> 82 i Sl VAISRE i)
DR ATRTCERAR S AF AR i, A b IR i A
IEXF FLHEAT FR IR AN S R A A B 9T, B 4 S0 B I
HERAAIERCR

(3) HHT, AR T LGR 7)) Z 0 HTE
SEBR L R ATS AR 2 18 B — S e RURI Bk A, b R 4
5 5 BRI IR R AL AR LSS ARK IS
77 T} ST I LE RN, T A T T g A kL AN g
T8 RIWIEEA G T EET7 0, LABEARMA 52
o B PR RE 4R O A I s e A B R
PESERRIE 1 — 20 S BE A [ K AR S G Y =

S 3k

[ 1] CAPELA R, GARRIC J, CASTRO L F C, et al. Embryo
bioassays with aquatic animals for toxicity testing and hazard
assessment of emerging pollutants: A review [ J]. Science of the
Total Environment, 2020, 705: 135740. DOI. 10.1016/j.
scitotenv. 2019. 135740.

[2] MR, 2REERbiHEY FUK BB ARP R[], b
THERE, 2021, 40(sl) ; 397-403.

YUAN Y J. Progress in water treatment technology for
perfluorinated or polyfluorinated alkyl substances[ J]. Chemical
Industry and Engineering Progress, 2021, 40(sl) : 397-403.

(3] B, MSCH, BE3CIR, 4. 9B Bk TR s B9
WEFEHE R[], BERl2A S HR, 2021, 41(1): 144-151.
ZHAO C W, TANG W J, JIA W J, et al. Applied research
progress of nanofiltration membrane technology for removing the
emerging pollutants in water [ J ]. Membrane Science and
Technology, 2021, 41(1) . 144-151.

[ 4] ZRE, E@fr, SR, 99087E K AL 35 [l A v il i A Bk

HRE[I]. HERA2AR, 2016, 36(8) : 2714-2729.
LI K, WANG J X, WEI Y S. Application of nanofiltration in
water treatment and water reclamation: Current status and future
aspects [ J ]. Acta Scientiae Circumstantiae, 2016, 36 (8):
2714-2729.

[ 5] VENTRESQUE C, BABLON G. The integrated nanofiltration
system of the Méry-sur-Oise surface water treatment plant ( 37
mgd) [J]. Desalination, 1997, 113(2/3). 263-266. DOI.
10. 1016/S0011-9164(97)00138-0.

[6] MOHAMMAD A W, TEOW Y H, ANG W L, et al



STE L, TED%T@ i

ANE T BRI R TS

YLt o ik Vol. 43, No. 1,2024

[10]

[11]

[12]

[13]

[14]

[15]

Nanofiltration membranes review: Recent advances and future
prospects [J]. Desalination, 2015, 356: 226-254. DOI. 10.
1016/]. desal. 2014. 10. 043.

YOON Y, WESTERHOFF P, SNYDER S A, et al

Nanofiltration and  ultrafiltration  of endocrine  disrupting

compounds, pharmaceuticals and personal care products [ J].
Journal of Membrane Science, 2006, 270(1/2) ; 88-100. DOI.
10. 1016/j. memsci. 2005. 06. 045.

GIAL, FAER. HIEEEXT PPCPs BB R VLA [T]. K
REHEEAR | 2022, 48(7) : 112-116.

TANG Z W, FENG G Z. A study on PPCPs rejection mechanism
by nanofiltration membrane[ J]. Technology of Water Treatment,
2022, 48(7) :112-116.

CHON K M, KYONGSHON H, CHO J. Membrane bioreactor
and nanofiltration hybrid system for reclamation of municipal
wastewater: Removal  of matter  and

nutrients,  organic

micropollutants [ J]. Bioresource Technology, 2012, 122, 181-

188. DOI: 10. 1016/]. biortech. 2012. 04. 048.
EEE, Rl TWTF, & BAIERMNBIE—NEA S

T RBRBUAE R — I ms e g s [ )],
2017, 53(sl) : 23-27.
WANG M L, ZHU X W, DING H Y,

kK,

et al. Effect of operating
conditions on the removal of antibiotic sulfame-thazine by
ultrafiltration-nanofiltration process [ J ]. Water & Wastewater
Engineering, 2017, 53(sl) : 23-27.
NGHIEM L D, SCHAFER A I, ELIMELECH M.
Pharmaceutical retention mechanisms by nanofiltration membranes
[J]. Environmental Science & Technology, 2005, 39 (19):
7698-7705.

. JEUK DOM V53R AAURIEEXT PPCPs 4 5t K BRAT
ARO[ D], BB ARGE R, 2021.

TANG 7Z W. of DOM-polluted

TR
Study on the influence
nanofiltration membranes in raw water on the removal behavior of

PPCPs[ D]. Nanchang: East China Jiaotong University, 2021.

WA, VISR, B, S qRuERE R AR A PLYIE Y Rk E R
PPCPs (Aot [ 1]. MERES A, 2019, 39(2): 116-
122.

YANG Y, JIANG L. W, JU Z, et al. A review on the natural

organic matter fouling and the removal of PPCPs by nanofiltration

Membrane Science and Technology, 2019, 39

membrane[ J ].
(2): 116-122.
WANG S C, LIL, YUSL, etal. A review of advances in EDCs

and PhACs removal by nanofiltration: Mechanisms, impact

factors and the influence of organic matter [ J]. Chemical

2021, 406. 126722. DOI. 10. 1016/j.

Engineering Journal,
cej. 2020. 126722.
YANG L Y, SHE Q, WAN M P,

et al. Removal of haloacetic

acids from swimming pool water by reverse osmosis and

Water Research, 2017, 116; 116 — 125.

nanofiltration [ J].

[16]

[17]

(18]

[19]

[21]

[22]

[23]

[24]

[25]

DOI. 10. 1016/j. watres. 2017. 03. 025.

RADJENOVIC J, PETROVIC M, VENTURA F, et al. Rejection
of pharmaceuticals in nanofiltration and reverse osmosis
membrane drinking water treatment [ J]. Water Research, 2008,

42(14) ; 3601-3610.

R, TR AT, S IR g e T N [ M
AR R SIEHNEIIGR[T]. KA, 2023, 49(2) .
35-39.

ZHANG S Q, MA Z B, REN L F, et al. Study on the removal
and mechanism of different charged antibiotics by polyamide
nanofiltration membrane [ J ].

2023, 49(2): 35-39.
KHOO Y S, GOH P S, LAU W J, et al.

Technology of Water Treatment,

Removal of emerging
micropollutants ~ via  modified-reverse  osmosis/
nanofiltration membranes: A review [ J]. 2022,
305; 135151. DOI; 10. 1016/j. chemosphere. 2022. 135151.
IR, SRETE, A, S GIIR R BRK T A T
W], TR, 2014, 8(8): 3217-3222.

CAO F Y, ZHANG Y X, ZHAO C W,

organic

Chemosphere,

et al. Removal of

endocrine disrupting chemicals by nanofiltration membrane from

water[ J]. Chinese Journal of Environmental Engineering, 2014,
8(8): 3217-3222.
WaiEaE, TR 908 R K h 36 FE I R 11 52 i R R A O

[J1.4 7kﬂF7J< 2015, 51(sl): 201-204.
YANG H Y, WANG X M. Influence study on the factors
affecting the removal of metoprolol in water by nanofiltration[ J].
Water & Wastewater Engineering, 2015, 51(sl) : 201-204.

B, BEIE, XA, 4 QB EBRK PSRBT (T].
Rl A, 2014, 34(2) . 72-76.
HUANG D, ZHENG T T, LIU R,

et al. Study on the

nanofiltration of ibuprofen from water source [ J]. Membrane
Science and Technology, 2014, 34(2) ; 72-76.

XU R, ZHOU M, WANG H, et al. Influences of temperature on
the retention of PPCPs by nanofiltration membranes: Experiments
and modeling assessment [ J]. Journal of Membrane Science,
2020, 599 117817. DOI. 10. 1016/j. memsci. 2020. 117817.
DANG H Q, PRICE W E, NGHIEM L D. The effects of feed
solution temperature on pore size and trace organic contaminant
Separation

DOI: 10.

rejection by the nanofiltration membrane NF270[ J].
and Purification Technology, 2014, 125. 43 -51.
1016/j. seppur. 2013. 12. 043.

WER, R, IEE. 298 T 2 LK b i T
WLI]. B TEYAR, 2014, 8(5): 1877-1882.

SHEN Z Y, SHEN Y L, GUO H J. Removal of trace endocrine
disruptors from polluted water with nanofiltration process [ J ].
Chinese Journal of Environmental Engineering, 2014, 8 (5) .
1877-1882.

SONG Q, GRAHAM N, TANG Y, et al.

The role of medium

molecular weight organics on reducing disinfection by-products



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 1,2024
January 25th, 2024

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

and fouling prevention in nanofiltration [ J]. Water Research,
2022, 215: 118263. DOI: 10. 1016/j. watres. 2022. 118263.
COMERTON A M, ANDREWS R C, BAGLEY D M. The
influence of natural organic matter and cations on the rejection of
endocrine disrupting and pharmaceutically active compounds by
nanofiltration [ J]. Water Research, 2009, 43(3) . 613-622.
CHANG E E, CHANG Y C, LIANG C H, et al. Identifying the
rejection mechanism for nanofiltration membranes fouled by humic
acid and calcium ions

exemplified by acetaminophen,

sulfamethoxazole, and triclosan [ J ]. Journal of Hazardous
Materials, 2012, 221/222. 19-27. DOI. 10. 1016/j. jhazmat.
2012.03.051.

R6HRICHT M, KRISAM J, WEISE U, et al. Elimination of
pharmaceuticals from wastewater by submerged nanofiltration
plate modules [ J]. Desalination, 2010, 250(3) : 1025-1026.
LIU C, ZHAO X, FARIA A F, et al. Evaluating the efficiency
of nanofiltration and reverse osmosis membrane processes for the
removal of per— and polyfluoroalkyl substances from water; A
critical review [ J ]. Separation and Purification Technology,
2022, 302: 122161. DOI: 10. 1016/j. seppur. 2022. 122161.
MA J, WANG Y, XU H, et al. MXene(Ti;T,CX) —reinforced
thin-film polyamide nanofiltration membrane for short-chain
perfluorinated compounds removal [ J]. Process Safety and
Environmental Protection, 2022, 168. 275 -284. DOI. 10.
1016/j. psep. 2022. 09. 080.

WANG T, ZHAO C, LI P, et al. Fabrication of novel poly( m-
phenylene isophthalamide ) hollow fiber nanofiltration membrane
for effective removal of trace amount perfluorooctane sulfonate
from water [ J]. Journal of Membrane Science, 2015, 477; 74—
85. DOI; 10. 1016/j. memsci. 2014. 12. 038.

QI R. Novel thin-film nanocomposite membranes with crosslinked
polyvinyl alcohol interlayer for perfluorinated compounds ( PFCs)
removal [ J]. Process Safety and Environmental Protection,
2022, 163: 498-505. DOI. 10.1016/j. psep. 2022. 05. 040.
GUO H, DENG Y, TAO Z, et al. Does hydrophilic
polydopamine coating enhance membrane rejection of hydrophobic
endocrine-disrupting compounds? [J]. Environmental Science &
Technology Letters, 2016, 3(9) . 332-328.

ZHAO B, SUN M, GUO Z, et al. Enhanced water permeance
and EDCs rejection using a UiO-66-NH, -predeposited polyamide
membrane [ J]. Chemosphere, 2023, 312. 137114. DOI; 10.
1016/j. chemosphere. 2022. 137114.
DAI R, HAN H, WANG T, et al. Enhanced removal of
hydrophobic endocrine disrupting compounds from wastewater by
nanofiltration membranes intercalated with hydrophilic MoS,
nanosheets; Role of surface properties and internal nanochannels
[J]. Journal of Membrane Science, 2021, 628.119267. DOI;
10. 1016/j. memsci. 2021. 119267.

KIM J H, PARK P K, LEE C H, et al. Surface modification of

[37]

[38]

[41]

[43]

[44]

nanofiltration membranes to improve the removal of organic micro-
pollutants (EDCs and PhACs) in drinking water treatment ; Graft
polymerization and cross-linking followed by functional group
substitution [ J]. Journal of Membrane Science, 2008, 321(2) .
190-198.

GUO Z, WANG H, WANG L, et al. Polyamide thin-film
nanocomposite membrane containing star-shaped ZIF-8 with
enhanced water permeance and PPCPs removal [ J]. Separation
and Purification Technology, 2022, 292: 120886. DOI: 10.
1016/j. seppur. 2022. 120886.

LINY L, TSAI J Z, HUNG C H. Using in situ modification to
enhance organic fouling resistance and rejection of pharmaceutical
and personal care products in a thin-film composite nanofiltration
membrane[ J]. Environmental Science and Pollution Research,
2019, 26 34073-34084. DOI; 10. 1007/s11356-018-3234~1.
YANG Z, GUO H, YAO Z K,

et al. Hydrophilic silver

nanochannels in thin film
[T].
Science & Technology, 2019, 53(9) : 5301-5308.

ZHAO S, BA C, YAO Y, et al. Removal of antibiotics using

nanoparticles induce selective

nanocomposite polyamide membranes Environmental

polyethylenimine cross-linked nanofiltration membranes: Relating
membrane performance to surface charge characteristics [ J].
Chemical Engineering Journal, 2018, 335 101-109. DOI. 10.
1016/j. cej. 2017. 10. 140.

REN L F, ZHANG S, MA Z, et al. Antibiotics separation from
saline wastewater by nanofiltration membrane based on tannic
acid-ferric ions coordination complexes [ J]. Desalination, 2022,
541 116034. DOI. 10. 1016/]. desal. 2022. 116034.

ZRUR, KA, BIERH, 25, MOFs BotEaNig M 25 BRIk o
WAL T]. PESIKIEK, 2022, 38(4) ; 44-48.

QINY,YUSL, GUZY, et al. Research progress of the trace
organic pollutants removal from drinking water by modified
nanofiltration membranes with metal organic frameworks [ J].
China Water & Wastewater, 2022, 38(4); 44-48.

YU Y, ZHAO C, YU L, et al. Removal of perfluorooctane
sulfonates from water by a hybrid coagulation - nanofiltration
process [ J]. Chemical Engineering Journal, 2016, 289 7-16.
DOI; 10. 1016/j. cej. 2015. 12. 048.

MCCLEAF P, STEFANSSON W, AHRENS L. Drinking water
nanofiltration with concentrate foam fractionation-A  novel
approach for removal of per-and polyfluoroalkyl substances
(PFAS)[J]. Water Research, 2023, 232. 119688. DOI. 10.

1016/j. watres. 2023. 119688.

WANG P, WANG F, JIANG H, et al. Strong improvement of
nanofiltration removal and

performance on  micropollutant

of membrane fouling by hydrolyzed-aluminum
nanoparticles[ J]. Water Research, 2020, 175. 115649. DOI.

10. 1016/j. watres. 2020. 115649.

reduction

(T#% 57 )



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 1,2024
January 25th, 2024

[14]

[15]

[16]

[17]

[18]

XU J, SHENG G P, LUO H W, et al. Evaluating the influence
of process parameters on soluble microbial products formation
using response surface methodology coupled with grey relational
analysis[ J]. Water Research, 2011, 45(2) . 674-680.
NG, WA, T, AF. TR IR R W W AR K Ak BT
SRR )], KAREBI AR, 2011, 37(12) : 5-9.
SUN W Q, HU X W, NING P, et al. Research on progress of
soluble microbial products in wastewater treatment [ J ].
Technology of Water Treatment, 2011, 37(12) . 5-9.

ZHANG H, QU J H, LIU H J, et al. Characterization of isolated
fractions of dissolved organic matter from sewage treatment plant
and the related disinfection by-products formation potential [ J].
Journal of Hazardous Materials, 2009, 164(2/3) . 1433-1438.
DOI: 10. 1016/]. jhazmat. 2008. 09. 057.

WEI'Y Y, LIUY, et al. Influence of soluble microbial products
(SMP) on wastewater disinfection by-products; Trihalomethanes
and haloacetic acid species from the chlorination of SMP [ ]J].
Environmental Science and Pollution Research, 2011, 18(1):
46-50.

Mertae, Bm, SRR, & SUEEE R ok (= R A
THMs Fl HAAs MR AEAFZE [J]. T E B R 2%, 2018, 38
(11): 4061-4067.

[20]

[21]

CHEN D W, HUANG F, ZHU S C, et al. Generation
characteristics of THMs and HAAs during tryptophan chlorination
in aqueous system[ J]. China Environmental Science, 2018, 38
(11) . 4061-4067.

g, TKMI, S AR RERIE T B AR ik 5
FALEEH[T]. PEZSKHEK, 2020, 36(3) : 32-38.
ZHONG X, YU S L, CUI C W. Formation of carbonyl
compounds in reaction of fulvic acid with different disinfectants
[J]. China Water & Wastewater, 2020, 36(3) : 32-38.
Erfe, XI5, TE®R. amEERMEEEEIM]. B
W R R, 2004,

WANG X H, LIU P G, YU F Q. Wild mushroom catalogue of
Yunnan[ M]. Kunming: Yunnan Science and Technology Press,
2004.

MRRESE, 225, WAL, 2020 47 FHYT T VTR IX AL 16 AR FH K
TS E A RS BE R AR AT HT [ T]. i 457, 2021
(23) . 86-87.

LIN Z H, MAT Z J, PAN B X. Analysis of total dissolved solids
and total hardness of drinking water in Jiangcheng District of
Yangjiang City in 2020[ J]. China Food Safety Magazine, 2021
(23): 86-87.

(EB%31 W)

[46]

[47]

[48]

[49]

ESCALONA I, FORTUNY A, STUBER F, et al. Fenton
coupled with nanofiltration for elimination of Bisphenol A[J].
Desalination, 2014, 345. 77 - 84. DOI. 10. 1016/j. desal.
2014.04.024.

BAI L, LIU Z, WANG H, et al. Fe ( II ) — activated
peroxymonosulfate coupled with nanofiltration removes natural
organic matter and sulfamethoxazole in natural surface water;
Performance and mechanisms [ J].
Technology, 2021, 274. 119088. DOI. 10. 1016/j. seppur.
2021. 119088.

HUANG Z, GONG B, HUANG C P,

Separation and Purification

et al. Performance

evaluation of integrated adsorption-nanofiltration system for

removal; Exemplified by caffeine,

L]
Management, 2019, 231; 121-128. DOI: 10. 1016/j. jenvman.
2018.09. 092.

SIDDIQUE M S, XIONG X, YANG H, et al. Dynamic variations

emerging compounds

diclofenac and octylphenol Journal of Environmental

in DOM and DBPs formation potential during surface water
treatment by ozonation-nanofiltration; Using spectroscopic indices

approach[ J]. Chemical Engineering Journal, 2022, 427(1/2/

[50]

[52]

3):132010. DOI: 10.1016/]. cej. 2021. 132010.

WAE, IREE, E, SF. REVEWIEMER SRS T2 AR
KRB BIT 2R BRI (1], kAR, 2018, 37(4):
77-81.

PENG X, ZHANG X, CAO X, et al. Application of combined
processes of ozone-BAC and membrane in advanced treatment of a
water treatment plant[ J]. Water Purification Technology, 2018,
37(4): 77-81.

iR, P, SRR, GF IR S B R NIk TR
FEARFRAR K B R FgE [ ], A K HEOK, 2011, 47(5) .
29-34.

YANG Z S, LU M, YUAN D X, et al. Pilot study of integrated
process of activated carbon-ultrafiltration-nanofiltration ~ for
advanced water treatment[ J]. Water & Wastewater Engineering,
2011, 47(5) : 29-34.
TEIXEIRA M R, ROSA M J. Integration of dissolved gas
flotation and nanofiltration for M. aeruginosa and associated
microcystins removal [ J]. Water Research, 2006, 40 (19):
3612-3620.



