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Investigation of UV LED Irradiation Conditions for Photocatalyst Filters

[

=
Bt 2 — BEARtE L — HiEARE A — HiEARE L 2 —

E_BRE —4— FEBARE $Ah EBARKE F{EHED FEBARE F(EHEED
#x(I%) kA RF A% HREF HFER BN Bt (I%) & 8/%
Shohei Sakaguchi Eriko Hino Sinsuke Moritsugu Eunyoung Bae

E B

VTAE S8R LED O BHF DS ANTAT DIV A L E L oo d D, $5Mk LED 1%,
KERT T LT 5 & IRBIET/IR, KR7 U —ThHY, St 1 L2 —% N
T D KIS OPNEDERICE LT D, Lav L, SRR LED ZNEDEIRE LC
FAWD 1L, B9 LED O Edk, F7213. fRmMEE 22 E L, %91 LED OEE
KON BeEE BT 20 E N H D, AfTIE, fHHI AW 7 ARG E R G Al 12w
L7 %0908 LED OREZ T o 70, F72, %I LED Ot Z 8 L, At~ ¢
IV B — B S D EEAMRRE A L LT, SRS LED ISR EIRE A T A S,
T VS —RKEDEIRIRE AR L SR L T AGBPITON D542 L
Too T ORER, AFRERCTH 2 TGS ERDEAR T, 385nm % B — 7 & 35 SRR
LED Mg bV MEREA /R LTz, o, 7 4 V¥ —2MEIZ 20mW/em? O ¥R FE 73
R SNDHET, T FTT e ROSMEEEERIL, RkERoTz,

Abstract:

In recent years, ultraviolet LED (UV-LED) development has been actively carried out and
technology is increasing in efficiency and decreasing in price every year. UV-LED shows better
quality in lower energy consumption, longer lifetime, smaller size and environmentally friendly
than some conventional light source like mercury UV lamp. The UV-LED has been used in the
internal light source of air purifier with built-in photocatalyst. However, in order to use an UV-
LED as an internal light source, it is necessary to consider the wavelength range or directivity
of the UV-LED, and to consider the selection and arrangement of the UV-LED.

In this paper, we have been selected a UV-LED suitable for the visible-light photocatalyst
used in the evaluation. In addition, based on the directivity of the UV-LED, we calculated the
intensity of the UV light irradiated to the photocatalyst filter. We investigated the conditions
for efficient gas decomposition by adjusting the intensity of UV light on the surface of the filter
by varying the current flowing through the UV-LED.

As a result, among the visible-light photocatalysts used in this paper, the UV-LED with a
peak at 385 nm showed the highest photocatalytic activity. The decomposition rate constant of
acetaldehyde was maximized when the entire surface of the filter was irradiated with an
ultraviolet intensity of 20 mW/cm? or more.
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Fig.1 Structure of UV LED.
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Fig.3 Positional relationship between filters and LED.
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Fig.4 Microscope images of (a) uncoated expand filter,

(b) photocatalyst coated expand filter.
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Table 1 Characteristics of UV-LED.

Current Forward Radiant Peak Thermal Directivi

Product No. voltage flux Wavelength | Resistance ty
(mA) V) (mw) (nm) (/W) (degree)

NCSU276CT | U365 500 3.8 1050 365 3.6 115

U375 3.4 1160 375 3.4 135

u38s 3.35 1340 385 2.6 135

NVSU119CT 700
U395 3.3 1340 395 2.6 135
U405 3.1 1420 405 2.4 140
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Fig.5 Wavelength-dependent photocatalytic rate constant of
visible-light photocatalyst.
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Fig.6  Light intensity distribution irradiated to the filter at each LED
applied current value. a) 140mA, (b) 230mA, (c) 350mA, (d)
560mA.
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Table2 Light intensity distribution on filter surface

Light intensity/mW/cm’
Force current
max min |max-min| average
140mA 8.9 7.9 1.0 8.4
230mA 13.4 11.8 1.6 12.6
350mA 22.3 19.7 2.6 21.0
560mA 37.0 32.8 4.2 35.0
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Fig.7 Acetaldehyde degradation under different current value.
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Fig.8 Dependence on light intensity of the reaction rate constant for the
degradation of acetaldehyde.
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