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Parameters Upstream [(S1—5<) Midstream (S5—59) Downs rean
(STO—S13)

pH 8.21 = 0.08 8.14 = 0.13 811 = 0.022*
Temp (TC) 16.4 = 0.291 17.8 = 0.846* 17.6 = 0.33*
DO (o <L) 8.95 = 0.366 8.00 = 0.475* 8.03 = 0074+
MH Y- (g L) 0.07 = 0.03 0.03 = 001" 0.021 = 0.014*
TN (s L) 1.74 = 0.21 1.90 = 0.26 1.57 = D090
PO -P (mgs L) 0038 = 0.0 0.07 = 0.03* 0.07 = 004>
TP (mg L) 0.088 = 0.026 0.14 = 0052+ 0.113 = 0010
COD (mzsL) 62.3 + 317 4.4 = 3 OL*F 50.0 + 24.5

MNote: * denotes that the values of the parameters in the other two streams were
significantly different against that in the upstream (p = 0.2).
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Control measures

Water entering the distribution system must be microbially safe and ideally should
also be biologically stable. The distribution system itself must provide a secure bar-
rier to contamination as the water is transported to the user. Maintaining a disinfect-
ant residual throughout the distribution system can provide some protection against
recontamination and limit microbial growth problems. Chloramination has proved
successful in controlling Naegleria fowleri in water and sediments in long pipelines
and may reduce the regrowth of Legionella within buildings.

Residual disinfectant will provide partial protection against microbial contami-
nation, but it may also mask the detection of contamination through the use of
conventional faecal indicator bacteria such as E. coli, particularly by resistant organ-
isms. Where a disinfectant residual is used within a distribution system, measures to
minimize DBP production should be taken into consideration.

Water distribution systems should be fully enclosed, and storage reservoirs and
tanks should be securely roofed with external drainage to prevent contamination.
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Berendonk et al, Nature Rev. Microbiol. 2015, Gillings et al, ISME, 2015;
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iscover how you can have an all-star
celebration this year-end at

Safe water is on tap in the future

By Weng Hongyi (China Daily)
Updated: 3010-05-30 07:4

-

Mail

5 Comments(t) ) Print

SHANGHAI - The cutter dge technology used to make dnnkable tap water in the Expo Garden is expected
to be put into wider use in China after the Expo

The country’s first large-scale drinkable tap water facilities are at the Expo, with a total of 158 fountains
installed around the Expo Garden to quench thirsty visitors who are not allowed to bring drinks and water info
the garden for security reasons.

The free drinkable tap water is being processed by a combined technology of activated carbon absorbing
micromolecules of organisms, an ultrafiltration membrane that physically cleans substances, and ultraviolet
sterilization. With these technologies, the processed water reaches the international standard for purity and Discover how you can have an all-star
safety, according to Expo authorities. celebration this year-end at

"Millions of visitors will come to the grand event, and ensuring safe drinking water in the Expo Garden is
quite important for us, so we developed a safer, low-carbon technolog said Li Weiying, associate
professor of environmental science and engineering at Tongi University, who is in charge of the drinking
water racaarch durinn tha Fvnn
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*Li Weiying, Chemosphere 2018, 203, *Li Weiying, Chemosphere, 2019, 235, *Li Weiying et al., EP, 2019, 246;
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*Li Weiying et al., Total Environ. 2016, 544, 499-506,
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Journal of Membrane Science 594 (2020) 117434
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Journal of Membrane Science

ELSEVIER journal hamepage: www.elsevier.com/locate/memseci | i

Effective removal of fluorescent microparticles as Cryptosporidium parvum fi )
surrogates in drinking water treatment by metallic membrane Lt |

Weiying Li*"™", Wanqi Qi°, Jiping Chen", Wei Zhou', Yue Li‘, Yiran Sun‘, Kai Ding’

“ State Key Laboratary of Pellution Contral and Resaurce Reuse, Tangit Universiy, Shanghal, 200092, China

" Key Laboratary of Yangtze Aquatic Enviranment, Ministry of Education College of Enviranmental Science and Engineering, Tongji University, Shanghai, 200092, Ching
© Coflege of Environmental Science and Engineening Tangll University, Shanghai, 200092, Ching

4 WPG (Shanghai) Smuart Water Public Co., Lid, China

ARTICLE INFO ABSTRACT

Keywords: The diarrhoea-causing parasitic protozoan Cryptosporidium parvim (C. parviem) cannot be efficiently removed by
Sintered metallic membrane conventional drinking water treatment and poses a biological threat to public health. To ensure the biological
Cryptosporidium parvim safety, three kinds of metallic membranes, laminating metal mesh filter, non-woven metal filter and sintered

Fluorescent tracers
Tirinking water treatment
Membrane fouling

metal fiber filter were employed to compare their properties. The results showed that the sintered membrane
possessed the best filtration performance and lowest membrane resistance among three metallic membranes.
Therefore, the sintered b was selected for subseq. ( Duie to the low infectious dose of ©

parvum and sophisticated detection methods, fluorescent pamcle tracers, Crypto-tracer-1, were chosen as a
feasible surrogate was proposed to investigate the removal efficiency of sintered membrane for €. parvum. The
results indicated that the tracer log removal value (LRV) ranged between 5.1 and 5.4 logl0 under different
filtration flux, which equivalently means that €. parvum could be completely removed and further tesis are
needed to confirm the results obtained using C. parvign. . & pil le study was d for 10
weeks in full-scale drinking water treatment systems. The turbidity could be efficiently removed {outlet water of
membrane was 0.08 * 0.04 NTU) and the average transmembrane pressure recovery rate was 84,6% after
physical backwash. Fouling mechanism analysis indicated that the interaction energy between foulants and
membrane material became stronger over time. The practical operation results showed that sintered membrane

53

well in

for a long time and also had a good anti-pollution ability. These findings

could facilitate application of metallic membrane in drinking water treatment,

1. Introduction

Water quantity and quality underpin global development and sus-
tainability. It is well known that lhc most of the raw waters in the world

States Environmental Protection Agency (US EPA) has promulgated the
Interim Enhanced Surface Water Treatment Rule to control the con-
centration of . parvum in drinking water for the first time. In China, the
new sbandards for drinking water quality (GB5749-2006) has been fully

1 i since July 1, 2007, in which both Giardia and C. parvum

were polluted by path i like Sals lla, Vitriol
cholera, Cryptosporidium parvumn (C. parvim) and so on [11. The drinking
water were (k by biological widely. A dramatic

illustration of this effect was the outbreak occurred in Milwaukee,
Wisconsin during the spring of 1993, Unfortunately, approximately
400,000 people were infected even though the utility met the re-
quirements of the Safe Drinking Water Act [2]. And it has been gen-
erally recognized that C. parvion is a key significant diarrhoea-causing
parasitic protozoan found both in humans and animals. Ensuring water
security is a serious challenge from human health to the techno-eco-
nomics of energy production [3]. Meanwhile C. parvum is so difficult to
be inactivated with conventional treatment system [4-6], the United

are not allowed to be detected. As for the water treatment processes, the
Safe Drinking Water Act (SDWA) Amendments of USA has forced water
treatment professionals to consider the non-conventional treatment
processes, such as membrane technologies, which would be capable of
meeting the anticipated standards [7]. As an advanced process com-
pared with conventional processes (e.g., coagulation, sedimentation,
sand-filtration and chlorine disinfection), membrane technologies, such
as Ultrafiltration (UF) and Microfiltration (MF), have been demon-
strated to be a very efficient process to meet the requirements for pa-
thogens (such as Giardia and C. parvum), turbidity, and virus removal
through their physical removal characteristic. The potential range of

" Corresponding author, College of Environmental Science and Engineering, Tongji University, 1239, Siping Road, Shanghai, PR China,

E-mail address: liweiying@tongiiedu.en (W. Li).

Weiying Li* Wangi Oi, et al. J. Membr. Sci., 2020
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