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In the present study, removal of waterborne human-infective viruses (WHIVS)
during drinking water treatment processes were estimated by a combination of lab-scale batch
experiments and field-survey in an actual drinking water treatment plant. The lab-scale experiments
revealed that pepper mild mottle virus (PMMoV) could be an indicator of 4 WHIVs (adenovirus,
coxsackievirus, hepatitas hepatitis A virus, and murine norovirus) during
coagulation-sedimentation-sand filtration (CSF) processes. The field-survey showed that 1.6-removal
of PMMoV, on average, was achieved during the CSF in the actual treatment plant. Therefore, we
concluded that 1.6-log removal could be also expected for the WHIVs in the CSF in the actual

treatment plant.



)

50%

A
1072 PFU/mL

2L

1.08-2.70 mg-Al/L

HCI

60

)

G

NaOH
200 s™
20 s

G
10

PCR

: 10 or 20 cm

MF

2016

10° lesions/mL

A H
8
PACI
pH 7
1
120 m/d
10 15
PCR

10%7 PFU/mL

MS2 0X174 10%°
PFU/mL
pH 7
HCI NaOH
PACI
0.54, 1.08, 2.16 mg-Al/L
1
PVDF
0.1 pm
50 mL
-0.05 MPa
10 mL 40 mL
PCR -MF
PCR
100 kDa
PCR
(3)
UF
A
100 1,500 L
2017 A
100-250 L 100-500 L
100-1,000 L
100-1,500 L
A
4.
(1)
A
20 cm
10 cm
5 10

PCR



A

14-24 log 09-2.7 log 0.8-2.4 log
0.8-2.0 log

PCR

Milli-Q

pH7

) MF

-MF

MF
A
0.2 log
MF
MF
MF
pH7
0.54 mg-Al/L
alum 50 PACI
0.5-2 log
PACI 70, 80
1-4 log
PACI
4.3 log
A 3.5 log
3.3-3.6 log
0.54 mg-Al/L
1.08 mg-Al/L
A
3.9 log
PACI
4 log
pH 8
1.08 mg-Al/L alum
50 PACI
PACI pH 7
1.08
mg-Al/L 2.16 mg-Al/L
PACI
pH 7
4 log
pH
MF
PACI
MF
22-90 nm
0.1 pm MF
pH
pH USEPA
4 log



PACI

®)
A
10" copies/mL 10%*
copies/mL 107 copies/mL 10> copies/mL
0.9 log, 0.7
log
1.6 log
0.2 log
4(1)
A
1.6 log
1.6 log
A
CT
20 mg-Cl min/L
0.2 log PCR
CT 25 mg-Cl,'min/L
4.7 log
PFU
1.6 log 0.2 log
PCR A
1.6 log
4.7 log
PFU
5.
7

1. Shirasaki, N., Matsushita, T., Matsui, Y. and
Yamashita, R. (2018) Evaluation of the
suitability of a plant virus, pepper mild mottle
virus, as a surrogate of human enteri

iruses for assessment of the
efficacy of coagulation-rapid sand filtration to
remove those viruses, Water Research, 129,

460-469,

2. Shirasaki, N., Matsushlta T., Matsui, Y. and
Murai, K. (2017) Assessment of the efficacy
of membrane filtration processes to remove
human enteri iruses
and the suitability of bacteriophages and a
plant virus as surrogates for those viruses,
Water Research, 115, 29-39,

3. Shirasaki, N., Matsushita, T., Matsul Y.,
Murai, K. and Aochi, A. (2017) Elimination
of representative contaminant candidate list
viruses, coxsackievirus, echovirus, hepatitis A
virus, and norovirus, from water by
coagulation processes, Journal of Hazardous
Materials, 326, 110-119,

4. Shirasaki, N., Matsushita, T., Matsul Y.,
Marubayashi, T. and Murai, K. (2016)
Investigation of enteric adenovirus and
poliovirus removal by coagulation processes
and suitability of bacteriophages MS2 and
¢©X174 as surrogates for those viruses,
Science of the Total Environment, 563-564,
29-39,

5. Shirasaki, N., Matsushlta T., Matsui, Y. and
Marubayashl, T. (2016) Effect of coagulant
basicity on virus removal from water by
polyferric chloride, Journal of Water Supply:
Research and Technology-AQUA, 65(4),
322-329,

6. Shirasaki, N., Matsushlta T., Matsui, Y. and
Marubayashl, T. (2016) Effect of aluminum
hydrolyte species on human enterovirus
removal from water during the coagulation
process, Chemical Engineering Journal, 284,
786793,

7. Shirasaki, N., Matsushlta T., Matsui, Y. and
Ohno, K. (2015) Characterization of
recombinant norovirus virus-like particles and
evaluation of their applicability to the
investigation of  norovirus removal
performance in membrane filtration processes,
Water Science and Technology: Water Supply,
16(3), 737745,

8
1. , , , ,
(2018)
UF
, 52
, ,2018/3/15-17.
2. , , ,
(2018)
, ,2018/3/15-17.
3 , , ,
(2017)

2017/11/9-10.



. Shirasaki, N., Matsushita, T., Matsui, Y. and
Murai, K. (2017) Virus removal by
coagulation-microfiltration with high-
basicity polyaluminum chloride, 8th IWA
Membrane  Technology Conference &
Exhibition for Water and Wastewater
Treatment and Reuse, Singapore, 5-9
September 2017.

> > >

 (2017)

PMA-PCR
, 51 , ,
2017/3/15-17.

> > >

© (2016)

, ,2016/9/13-15.

> > >

© (2016)

, 50 ;
,2016/3/16-18.

> > >

© (2016)

, 50 , ,
2016/3/16-18.

MATSUSHITA, Taku
30283401
MATSUI, Yoshihiko

00173790



