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1. Multi-walled carbon nanotube (MWNT)

6. H,-Temperature programmed reduction (H,-TPR)
9. Chemical vapor deposition (CVD)
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2. Incipient wetness impregnation
4. Thermogravimetric analysis / Differential thermal thermogravimetric (TGA/DTG)
7. X-ray photoelectron spectroscopy (XPS)

3. Calcinate
5. X Ray diffraction (XRD)
8. Raman spectroscopy
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1. Brunauer-Emmett-Teller (BET)
4. Nitrogen oxides (NOx)
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2. Joint committee on powder diffraction standards (JCPDS)

3. K-type thermocouple
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1. Thermal conductivity detector (TCD)
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3. Well- ordered carbon 4. Intensity of D-band to G-band
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Abstract: The objective of this research is investigation and optimization of calcination time and
temperature of manganese oxide catalyst supported on multiwalled carbon nanotubes for selective
catalytic reduction of nitrogen oxides by ammonia. The catalysts were prepared by the incipient
wetness impregnation method and calcined at 300-600 °C for 2-12h in an atmosphere of Argon.
XRD, Raman, H,-TPR, and XPS analyzes showed that calcination temperature is an effective
factor by changing the oxidation state of Manganese, so that the catalyst calcined at 300 °C has
the maximum activity with MnO, as a dominant phase of manganese. Also, the presence of nitrate
species reminded from decomposition of manganese nitrate at moderate calcination temperature
(300 °C) is beneficial to NH,- low temperature selective catalytic reduction of NO_ by increasing
catalyst acidity and NH, adsorption on the surface of the catalyst. The effect of increasing the
calcination time from 2 to 6h on crystallinity, surface area, and oxidation state of active site was
negligible. However, with refer to the H -TPR analyze, increasing the calcination time to 12h
decreased NO, conversion a little, an effect that could be attributed to the reduction of residual
nitrate species. Finally, the 12wt% manganese oxide catalyst calcined at 300 °C for 3h had the best
activity and N, selectivity of 97% and 99.5%, respectively.

Keywords: Manganese oxide, Calcination, Nitrogen Oxide, Multiwalled carbon nanotubes, Low

Temperature Selective Catalytic Reduction
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