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Effect of Fe,O,/ACF catalysts modified by non-thermal plasma on the selective catalytic reduction of NO at low temperature
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Abstract: A series of Fe,05/ACF (activated carbon fiber) catalysts were prepared by excess solution impregnation and then modified with a non-thermal N,, plasma
at atmospheric pressure in a self-made wire-plate dielectric barrier discharge (DBD) apparatus. The relationship between the catalytic performance and the structure
of the Fe,O,/ACF catalysts was explored using BET surface area measurement,scanning electron microscopy (SEM),X-ray powder diffraction (XRD) and Fourier
transform infrared spectroscopy (FT-IR). The catalytic activity for the selective catalytic reduction (SCR) of NO with NH, in O, at temperatures between 120°C and
2407 was studied. The optimal catalyst preparation conditions were active component (Fe,O5) loading of 10.3% followed by non-thermal N, plasma treatment at 6
kV for 3 min. The NO conversion on blank ACF initially increased between 120C and 150 C and then decreased above 150 C,while the NO conversion on Fe203/ACF
catalysts continued to increase. Under the reaction conditions of NO volume fraction 1000><10'€’,NH3 volume fraction 1000><10'6,O2 5%,GHSYV (gas hourly space
velocity) =10040 h' and reaction temperature 240 C,the NO conversion on 3.7% and 10.3% Fe,O,/ACF modified with the N,, plasma increased by 16.43% and
6.84%,respectively. After N, plasma treatment,the catalytic activity of Fe,O,/ACF was enhanced because of an increased number of nitrogen-containing functional
groups on ACF and improved dispersion of the active component (Fe,0,).
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