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Development and evaluation of water treatment system using ultraviolet light
emitting diodes operated by independent power supply

Oguma, Kumiko

13,300,000
UV-LED
UV-LED
UV-LED
UV-LED
UV-LED
UV-LED
UV-LED

This study revealed the inactivation characteristics of various
microorganisms in water, using UV light emitting diodes (UV-LEDs) at different peak emission
wavelengths. Moreover, field test projects were conducted both in Japan and abroad, indicating the
effectiveness and future challenges of flow-through UV-LED water disinfection modules as a part of
decentralized water treatment system. In particular, a solar-powered UV-LED water treatment system
was conceptualized, developed and finally field tested in an off-the-grid remote island in the
Philippines, implying the high potential of standalone UV-LED water treatment systems, independent
of power grid and water supply network, for areas and situations where large-scale centralized water

supply systems are not feasible.
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Ultraviolet light emitting diode, UV-LED
2009 UV-LED
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, Ogumaet al 2019

UV-LED Oguma et al. 2019
xlog
. k7 [mJcm?]
" emEimg) X
1 2 3 4

Legionella pneumophila

265nm 14  1.039 13 22 3.2 4.2

280nm 15 0.458 2.2 4.4 6.6 8.8

300nm 15 0.051 24.2 43.9 63.5 83.2
Pseudomonas aeruginosa

265nm 16 0.774 25 3.8 51 6.3

280nm 16 0.582 2.6 4.3 6.0 7.7

300nm 12  0.058 36.3 53.4 70.5 87.6
Vibrio parahaemolyticus

265nm 7 0.359 3.0 5.7 8.5 11.3

280nm 11  0.281 4.7 8.2 11.8 15.3

300nm 7 0.017 54.4 113.3 1722 231.1
Escherichia coli

266nm 13  0.878 2.7 3.8 4.9 6.1

280nm 15 0.562 3.8 5.6 7.3 9.1

300nm 16  0.067 41.2 56.1 71.1 86.1
Bacillus subtilis spores

265nm 9 0.197 11.4 16.5 21.6 26.7

280nm 13 0112 18.3 27.3 36.3 45.2

300nm 9 0.005 671.4 882.8 1094.3  1305.8
Feline Calicivirus

265nm 4 0.113 6.7 15.6 245 334

280nm 4 0.101 9.0 18.9 289 38.8

300nm 4 0.007 139.1 286.8 434.6 582.3
Bacteriophage Qf

266nm 17  0.091 8.9 19.9 31.0 42.0

280nm 17  0.052 16.0 35.1 54.1 73.2

300nm 17  0.005 100.0 304.8 509.7 714.5
Bacteriophage MS2

265nm 5 0.034 18.1 47.1 76.1 105.2

280nm 5 0.033 30.3 60.9 915 1221

300nm 4 0.003 412.8 763.4 1114.1 1464.7

n:
“k: cm?mJ  Log| ]J=kx[ ]+b
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Yu Jeco, Larroder and Oguma, 2019

Site # Total coliform count (CFU/100 mL) E. coli count (CFU/100 mL)
1 2100 540
2 21,600 2500
3 5280 260
4 6310 270
5 Too many to count Too many to count
6 Too many to count Too many to count
7 8560 4070
8 883 17
9 4810 280

Log 99.999%

Log 90% Espaldonetal
2020
UV-LED
UV-LED
UV-LED
2021
UV-LED
UV-LED

UV-LED
UV-LED
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