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Photocatalytic nitrate-to-ammonia conversion on iron oxyhydroxides (Graduate School of
Engineering Science, Osaka University) O AKIYAMA, Shotaro; SHIRAISHI, Yasuhiro;
HIRALI, Takayuki

We found that iron oxychloride (B-FeOOH(Cl)) catalysts, when photoirradiated in water
containing chloride anion (Cl), successfully reduce nitrate anion (NOs~) to ammonia (NH3)
with almost 100% selectivity using water as an electron donor. Upon photoexcitation of the
catalyst, the photogenerated holes are consumed efficiently by the oxidation of its tunnel CI~
(2CI" — Cl, + 2¢"). The formed Cl, rapidly reacts with water to form HCIO (Cl, + H,O =
HCIO + H" + CI). The formed HCIO absorbs light to be decomposed into O and CI- (HCIO
—1/20, + H" + CI"). As a result of these sequential reactions, the holes are consumed by the
water oxidation (2H,O + 4h" — O, + 4H"), while the photoformed conduction band electrons
reduce NO;™ to NHs. The removed tunnel CI™ is compensated by the Cl™ in the solution. The
cyclic voltammogram obtained using B-FeOOH(Cl)-loaded FTO electrode in the presence of
Cl~and NOs~ clearly showed reversible currents of tunneling C1~ oxidation and NOs™ reduction.
In contrast, the measurements without Cl~ showed decreased currents during the cycles,
indicating that the oxidation of the tunnel Cl™ leads to irreversible catalyst inactivation. The
photoreactions in CI~ solutions therefore promotes stable generation of NHs.
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