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Photocatalysis Measurements

* Reduction of O, to superoxide or H,0, by CB electrons

e Based on the ISO
 Oxidation of water to -:OH by VB holes
standard 22197-1

* 0,7, H,0,and -OH can oxidize NO, to the nitrate _
e Gas flow of 3 L/min

* Removal of NO; from the surface by rain « UV light of 1 mW/cm?

e Adsorbed NO; be re-reduced to NO, by CB
Sorbe 3 tdh bere-reauced to WL, by * 50 % relative humidity

electrons
*1ppm NOor1ppm O,

* Re-reduction in competition with O, reduction

e Aeroxide P25 (Evonik)

e Co-Catalysts support the full oxidation to nitrate

and suppress the back reaction from nitrate

[ @ 3
Influence of iron grafting
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Optimum concentration for P25: Up to 120 % higher selectivity and 110 % activity by modification with Fe
0.003 to 0.1 mol% iron * The release of NO, is drastically delayed and only happens after long exposure times
10 to 400 Fe3*/particle  Higher tolerance towards nitrate poisoning, the high selectivity is retained for a much longer time
 Higher possible nitrate accumulation on the surface
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in environmentally relevant mixtures

* Long term stable materials against catalyst

Concentration / ppb
Concentration [ppb]

) ame ) S T * J. Patzsch, J. Z. Bloh, Catal. Today, accepted
Unmodified P25: P25 grafted with just 0.04 mol% Fe: (2017)
* Low activity for NO, degradation (8%) e Degradation of NO, NO, and O, e J. Patzsch, A. Folli, D. MacPhee, J. Z. Bloh,
* NO is mainly converted to NO, * High NO, degradation activity (50%) PCCP, accepted (2017)
* NO, isincreased by 40%. * 40% decrease in NO,

Gefordert durch:
_ % Bundesministerium
fir Wirtschaft
und Energie

- G === Highlight Project A
Gemeinschaﬂlsr:‘((j):ls.ssll;lj:(; I 2017

aufgrund eines Beschlusses
des Deutschen Bundestages



