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2 (2017 11 14
T 7 [mg/L]
0.81 0.73 0.77 PAC
0.00 0.00 0.00 0.00
0.00 001 0.01 0.16
A 0.03 0.02 0.02 0.19
0.02 0.03 0.02 0.21
B 0.01 0.02 0.02 0.21
0.01 0.02 0.02 0.00 |1 ~
126 133 1.29 0.86
C 144 146 145 0.16
D 142 142 142 0.04
E 1.45 148 1.46 0.18
101 1.08 1.04
0.16 018 0.17 0.79
F 0.21 0.15 0.18 0.71
F 0.13 0.11 0.12 0.70
SS
-SS 2018
SS(ug/L) =314%x X( )+ 7.18
SS 12.7ug/L 460ug/L  54.3ug/L

152 mg/
J : il K \
._,--
— i ¢
-
Velocity I
0.01 w 2
0.05 J
0.10 o
0.15 — .'
mis .'
10 3
mg/m?
(m/s) 0.084 0.042 0.059 0.022
(m/s) 0.060 0.030 0.060 0.020
(m/s) 0.020 0.020 0.090 0.020
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(Itoh et al., 2017)
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€)

(van der Kooij and van der Wielen, 2014)

0.4 m/ ( 0.2m/ )
(Vreeburg, 2007)

3
20 kg/ 14 kg/ 30 2018
10 130 kg 1
76 kg
2.13 g/m? 1.63 g/m? 2017
(
0.45 n/ )

10 20

2

g/m

[toh, S., Nakanishi, T., Zhou, X., Nishioka, H., Kitada, J., Tarui, K., Hashimoto, Y., Kishimoto, J., Asada,
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Sadahiko Itoh  Reestablishment of water supply system in a depopulation society and research needs
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29

29
2 SDIC
TCCA E_coli K
12 S. paucimobilis
SDIC
TCCA CT
CT
€Y
SDIc
TCCA
SDIC TCCA 300mg-Cl/L
Milli-Q DPD-FAS
1 12%
300mg-Cl/L Milli-Q
DPD-FAS
€3]
E.coli K12

Sphingomonas paucimobilis
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) E.coliK12 LB

50mLx 2 37 72
PBS(-) 2
PBS(-)2mLx 2 S.
paucimobilis 50mLx 2
3 72
PBS(-) 2 PBS(-)2mLx 2
E.coli K12 TSA S.
paucimobilis 37 18 22
30 42 46
®
500mL 10 PBS(-)50mL Milli-Q  450mL
121,20
0.1INHCI pH
7.0 1.0mL( 10°CFU/mL )
0.833mL 0.5mg- Cl/L 10mL 0.1%
100puL
10mL HACH Pocket Chlorimeter 11
pH
pH 7.0 3
€Y
SDIC TCCA E.coli K12 S. paucimobilis
1 E.coliK12
SDIC TCCA 6 0.24+ 0.02 0.17+ 0.004 0.12+
0.004mg-CI./L S. paucimobilis 12
TCCA SDIC 60 0.064+ 0.013( )
0.073+ 0.009mg-CI,/L(SDIC) t
p<0.05
€3]
SDIC TCCA E.coli K12 S. paucimobilis
2 E.coliK12 TCCA SDIC
6 3.4+ 2.0x 107 4.8+ 5.5x 107 9.7+ 5.6x 107’
S. paucimobilis TCCA SDIC 1
SDIC TCCA 60 1.6+ 0.5x 10°® 3.5+

4.4x 10° 1.3+ 0.6x 10°

@
E.coliK12
: 1.4+ 0.5x 10°CFU/mL SDIC: 2.7+ 0.2
x 10°CFU/mL  TCCA: 3.6+ 0.4x 10°CFU/mL S. paucimobilis
1 9.1+ 0.4x 10°CFU/mL SDIC: 8.8+ 0.7x 10°CFU/mL TCCA:
2.3+ 0.2x 10°CFU/mL
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SDIC
SD

SDIC

IC TCCA

S. paucimobilis

1

3)CT

3 6

TCCA

SDIC

CT
30 1
CT
S. paucimobilis

SDIC

TCCA
E.coliK12
6
TCCA
TCCA SbIC
CT

0.058 0.068mg-Cl./L sec
CT 0.42 0.55 mg-Cl/L sec

1.05 1.80 mg-Cl/L sec

cT
TCCA SDIC 30 60
TCCA
CT
S. paucimobilis
CT
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TCCA
SDIC
E.coli K12
TCCA
1 CT
E.coliK12
TCCA SDIC
TCCA SbIC
TCCA SDIC

0.058 0.068mg-Cl./L sec
CT 6.19 8.36 mg-Cl/L sec

SDIC
E.coli K12
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a) E. coli K12

CT

SDIC TCCA
CT CT
0.15 0.068 8.25E-06 0.063 3.81E-05 0.058 2.27E-05
0.5 0.546 2.09E-06 0.454 1.19E-05 0.372 5.68E-06
1 0.630 1.6E-06 0.521 4.65E-06 0.424 2.2E-06
2 0.725 0.588 0.469
3 1.597 1.9e-07 1.254 1.17E-06 0.963 5.24E-07
6 1.801 3.45E-07 1.391 9.71E-07 1.050 4.77E-07
b)S. paucimobilis
SDIC TCCA
CT CT
0.15 0.07 19E-01 0.06 6.2E-01 0.07 2.2E-01
0.42 0.42 4.1E-03
1 0.70 9.6E-04 0.51 7.2E-04 0.64 1.1E-03
12 3.90 3.39E-05 2.75 3.35E-05 3.32 7.35E-05
30 7.66 2.08E-05 5.53 8.39E-06 6.19 2.74E-05
60 10.22 3.54E-06 7.68 1.57E-06 8.35 1.33E-05
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12%

(TCCA) 97
2 (SDIC) -
( ) 60%
Aldrich
TOC 1 mglL pH 2
7.0
15 mg/L = AC lOO\/ZgO/GOHz
=0 24 =2 W
48 72 168h THM HAA
DPD THM P& T-GC/MS HAA
LC-MSMS
1
t=24h 1) 2
t 5
2
THM
Thomas  Slope t 5
HAA
01 mg/L 50 ug/L
@ @ TOC
DBP
7
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Sustainable Development Gods, SDGs

SDGs

2015

UV-LED
UV-LED
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UV-LED

UV-LED 265nm, 280nm, 300nm
QB
254nm
285nm
MS
16S rRNA
Logio
266nm UV-LED
254nm 280nm 300nm
265nm
265 > 280 > 254 > 300 nm 265 = 254 > 280 > 300 nm

265> 280 = 254 > 300 nm
5%
265nm  UV-LED

cm?mJ  Rattanakul and Oguma 2018

QB
254 nm 0.45 0.66 0.81 0.09 0.10
UV-LED
265 nm 0.77 0.86 0.81 0.10 0.17
280 nm 051 0.45 0.56 0.06 0.10
300 nm 0.06 0.05 0.06 0.006 0.005
UV-LED
3log
UV-LED 280nm 265nm 300nm
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30

UV-LED 265, 280, 300nm 0.65 191 260
UV-LED
LOglo kwWh/m?3
Rattanakul and Oguma 2018
Qp
254 nm 1.08 x 102 0.65 x 102 0.99 x 102 4.86 x 102 6.45 x 1072
UV-LED
265 nm 0.39 0.24 041 2.02 1.63
280 nm 0.17 0.15 0.17 11 0.83
300 nm 122 0.96 122 7.44 174
UV-LED
2.2log 99.4%
25

I 2.0

éé 15

K 1.0 4

&

g o5 i

0.0 | I
s —f% HERE
K&  MS2 w® W
UV-LED 2L/min
n=3
20 25 7
UV-LED
UV-LED
16sRNA
Uv LED
UV-LED
UV-LED
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UV-LED

Point-of-Use  Point-of-Entry UV-LED
2000 /mL
UV-LED
O white pale pink Oyellow
Uv+ Uv-
S0 T =T A
40
W 80 7
N |
& 60
ﬁ[ |
wm 40 B |
% -
20
By
g
01 2 3 01 2 3
UV-LEDALIR & DR 7FHAR (20°CR$E) (B)
UV-LED
UVv+ UV-LED UV-  UV-LED
Oguma et al. 2018
Oguma et al. 2018
Sample Color Shape Species Identity (%)
Uv+ white rice Methyl obacterium sp. 100
Methylobacterium populi strain 99
white round Methylobacterium sp. 100
pale pink round Methylobacterium sp. 99
yellow rice Novosphingobium sp. 99
yellow round Novosphingobium sp. 99
uvo white rice Methylobacterium populi strain 100
white round Methylobacterium sp. 100
yellow rice Novosphingobium sp. 99
yellow round Novosphingobium sp. 99




UV-LED
Water Research
UV-LED

Photochemistry and Photobiology

1

o Surgpong Rattanakul and Kumiko Oguma, Inactivation kinetics and efficiencies of UV- LEDs against
Pseudomonas aeruginosa, Legionella pneumophila, and surrogate microorganisms. Water Research
130: 31- 37, 2018. (published online on Nov 23, 2017

o Kumiko Oguma, Kaori Kanazawa, Ikuro Kasuga and Satoshi Takizawa. Effects of UV Irradiation by
Light Emitting Diodes on Heterotrophic Bacteria in Tap Water. Photochemistry and Photobiology, in
press (Early view published online in February 2018). DOT - 10.1111/php.12891

(UV-LED) . G( ) Vol73,No.7, 337- 343.2017 11
. UV-LED . vol.59
No.4 177-281 2017 4

LED - -. LED
2018 3 2
Kumiko Oguma. Expansion of UV Light-Emitting diodes, UV-LEDs, to Water Treatment, IUVA
Symposium: UV Technology Advancement for Water Environment. Singapore. November 6, 2017.

. 46 JCCG-46
, 2017 11 27
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UV-LED . 5 , .2017 11 18 .
: 20 ,
, 2007 9 27
Kumiko Oguma and Rattanakul Surapong. Inactivation of Pseudomonas aeruginosa, Legionella
pneumophila and Common Indicator Microorganisms by UV-LEDs at Different Wavelengths. [IUVA
2017 World Congress & Exhibition, Dubrovnik, Croatia, September 18, 2017.

66



29

2017

10

15
50 100
49

2018 1

67

1,475

10
25

613
819




35
100
90
90 -
80 -
= 70 1 m EREIKHERTERRE
jm 60 >8 n ERKE —
|5 - = {5 7KE -
T111=4 ~
ﬁ 40 - 38 [ | J:7KJE —
#HK 31 29
30 1 2
iy 21
20 - 16 17
10 10 11 12 12 13 12
10 ~
0 1
0 IR OGS IEEER RS :lEié T\ KWL || aE |5 | B | IE
W\ W | | | BT | By | By | HT | HT |JRET| HT | BT |JEAY| BT | BT | BT | BT | HT | HT
O - 90 | 10 | 31| 0 | 10 | 21 [ 58 | 29 |38 | 11 | 12 | 1 1 [ 24| 12|13 16 | 12| 17
mARFIKBEIEESR®| 25 | 2 (20| 0 | 5 6 (36| 12|18 | 2 4|0 0|10 3| 2 5 | 4 6
N EAKE 3 7| 3 oo 2 | 6 0 1 2 710 1 1 2 | 2 0| o0 1
i BKE 61| 0 7 0 4 | 13| 15| 17 | 18 | 6 0 0 0|10 6 8 |11 | 8 | 10
u _EKiE 11|10 |1|o0o}| 1|01 1/ 1|10 |3|1|1|0|0]0O0
1

26 3

68



10

1,000

1,000

2,000

69

3,000

2,000

L3

0

3,000

1,000



2
1,000 2,000 3,000
1 1 1
1 3 1 10
MWTP
11
20
12
4 10
3 4
1-3
10
1-4
20 30

70




2-1
35 A 12 B 10 Cc 9 31
89
2-2
2
A 1 C 2
3 C 1

= FRIFFHY
" FRIFFLL

71



BN 5 N 5 e
/| P

N 3 mm

N 5 B 5 s gen
BN 5 S EEEsgE
5 e G Eme3en
B 5 e Ee3en
NN (N § g

A uB mC

900 / 1,000 / C 1 3000 /

B 5000 / A 650 /
A 1,300 /

900 7/

650 /

1000

/

2000 3000 /

5000

/

1000

1500

2500

1200

2000

1000

ojlo|lofo|lom|@W|@|(>|>|>|>

3000

NIN|ISISTINISNT S

Alh[lO|IN|W|RP|[W|IN]JO|W|W|W

A 1 200L Cc 1 100L

72




200L

= 50L

= 100L

= 200L
500L

73

1
A 1
1
2 6 10
1 13 19
1 1 2
0 4 20 4 31
10 3
3 1
1 1
A 1 5 12
B 1 4 10
C 4 5 9
6 14 11 31
6 C




C 1,000

74

16



0
0
—
0 1 2 3 4 5
9
10
1
10 1
1 7
7 1 1 2 1 1

12 1 1

13 7

75



31
5
14 A B
5 15
1 10
5
1 2 3 4 5 6 7 8

3 1 1 1 6
2 2 5 1 11
2 3 2 1 1 11
2 3
2 2 10 4 1 6 3 1 31

o
N
SN
(e}
[e0)
o
N

14



3-2

1,974

33

10

77

0 2 6 10 12
15
17 14
6
1
2 3,942 10 1
60 -4386 -313
378 3942 57
1974 2856 2668
3 4

2,668



14

10

78

2,700
2,000

/

14

3,900

/



79



80



, Vol.26, No.4, pp.199-208, 2017.

G
54 , Vol.73, No.7, pp. _505- 514, 2017.

Kumiko Oguma, Kaori Kanazawa, Ikuro Kasuga and Satoshi Takizawa, Effects of UV Irradiation by Light
Emitting Diodes on Heterotrophic Bacteria in Tap Water, Photochemistry and Photobiology, in press. The
American Society of Photobiology, https://doi.org/10.1111/php.12891. 2018

Surapong Rattanakul and Kumiko Oguma, Inactivation kinetics and efficiencies of UV-LEDs against
Pseudomonas aeruginosa, Legionella pneumophila, and surrogate microorganisms, Water research, 130,
31-37, 2018 (published online in Nov. 2017) , https://doi.org/10.1016/].watres.
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G( ) Vol.73,No.7, 337- 343 2017

UV-LED vol.59 No.4
177-281 2017

2017.10 p.304-05.

Asami M, Abe K, Simazaki D, Oguma K, and Ohno K. Trends in Operation and Management of Water
Supplies with Size and Location Diversity, International Water Association World Water Congress &
Exhibition, 16-21 Sep. 2018, Tokyo (poster accepted)

Itoh, S., Nakanishi, T., Zhou, X., Nishioka, H., Kitada, J., Tarui, K., Hashimoto, Y., Kishimoto, J., Asada, Y.,
Echigo, S. Management of particles in water distribution networks - Water supply system in a depopulation
society and research needs -, Proceeding of the 26th Joint KAIST-KU-NTU-NUS Symposium on
Environmental Engineering, pp.C-01_6p, July 6-7, 2017, Ramada Seoul Dongdaemun, Seoul, South Korea.

Zhou, X., Nakanishi, T., Nishioka, H., Tarui, K., Hashimoto, Y., Kishimoto, J., Asada, Y., Echigo, S., Itoh, S.
Behavior of suspended matters in drinking water distribution system, Proceeding of The 26th Joint
KAIST-KU-NTU-NUS Symposium on Environmental Engineering, C-04_8p, July 6-7. 2017, Ramada
Seoul Dongdaemun, Seoul, South Korea
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No.3, pp.182-185, 2017.

Kishimoto, J, Nakanishi, T., Zhou, X., Nishioka, H., Kitada, J., Tarui, K., Hashimoto, Y., Asada, Y., Echigo, S.,
Itoh, S. Survey on micro-particles adhered inside water distribution pipes and a distribution of accumulated
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Engineering 2017, October 30-31, 2017, Hanoi, Vietnam.

, 29 pp.148-149,2017.
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