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Development of photocatalysts for photo-SCR of NH3 at high NOx flow rate

Tanaka, Tsunehiro
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NOx, which is present in the exhaust gas of stationary emission sources, is
removed by selective catalytic reduction with NH3 (NH3-SCR) over vanadium oxide-based catalysts according
to the following equation: (4NO + 4NH3 + 02 — 4N2 + 6H20). We have reported the photo-assisted selective
catalytic reduction (photo-SCR) of NO with NH3 in the presence of 02 over TiO2 photocatalysts under
UV-light irradiation. It was espected that various dye-modified photocatalyst work efficiently as a
visible-light response photocatalyst in the gas phase. we investigated photo-SCR under visible-light
irradiation using Ti02 photocatalysts modified with N3-dye to improve the activity of this photocatalytic

systen.
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FHgure 1 Proposed reaction mechanis m of the photo-SCR
over a TiO, photocatalyst under UV-light irradiation
(solid arrows), and our approaches for the activity
improvement (dashed arrows).

TiO,
NH;
TiO,
2 photo-SCR
NH,NO
TiO,



90

A A A A A A A 100
AA L
85— A A
°
A e e
< w0 = 1% <
= ®ece, &
g ® >
8 5 -9 £
g 3
c 70 e Q<
g —o4 3
o | o
2 5 =
— 92
sol-®
55 L1 | | | I L lgg

350 400 450 500 550 600
Reaction temperature / K
Fgure 2 Effect of the reaction temperature on the
activity of the photo-SCR. Catalyst: TiO, (ST01, 110 mg),
reaction gas: NO(1000ppm) / NH;3(1000ppm) / 0»(2%) /

He(balance), GHSV: 100,000 h~!, flow rate: 200 mL
min~!, Light source: 300 W Xe lamp.
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Fgure 3 Conversion of NO in the photo-SCR over
various dye-modified TiO, photocatalysts and structure
of N3 dye. Reaction time: 3 h.
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Fgure 4 Molecular structure of N3 dye, and proposed
reaction mechanism of the photo-SCR over dye-modified
TiO, photocatalysts.
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