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Aim
Investigation the role of Cu/Mn ratio in MnOx-based catalysts in the catalytic ozonation of methane.

Justification

In recent years, the emission of volatile organic compounds (VOCSs) from industries and transportation
has increased significantly, which is harmful to all ecosystems. The presence of VOCs, which are
defined as carbon-based chemicals with boiling points below 250°C, can lead to a decrease in air quality
and contribute to a variety of health issues. Among all the VOC removal techniques, catalytic oxidation
stands out as an economically viable technology for the abatement of VOCs pollutants. However, the
catalytic oxidation method requires a high reaction temperature (200 — 500 °C), being thus a high energy
consumption technique. Nonetheless, it has been reported that changing the oxidant from oxygen to
ozone can significantly reduce the reaction temperature to 50 — 150 °C [1]. Therefore, catalytic ozonation
seems to be a promising technology for the complete oxidation of VOCs at low temperatures.

Methane is the most abundant hydrocarbon VOC in the atmosphere, therefore being selected as a
model compound in this work. The catalytic ozonation of hydrocarbon VOCs has been investigated
using various catalysts. Among them, MnOx-based catalysts performed well in VOCs ozonation due to
high oxygen storage capacity, high oxygen mobility, and superior performance in ozone decomposition
[2]. It is also reported that mixed metal oxide materials such as CuMnOx possessed higher catalytic
activity than their analogous single metal oxide forms [3]. However, the synergetic effect of Cu and Mn
in the catalytic ozonation of methane has yet to be explored. This thesis, therefore, aims to investigate
the influence of Cu/Mn ratio on the performance of catalytic ozonation of methane by acquiring intrinsic
kinetic data.

Program

- Selecting the best catalyst (Cux-Mnix/Hydroxyapatite, x= 0 — 1) upon screening at T=100 °C,
Pcra=50 Pa, Po3=500 Pa, and spacetime=300 kgcat S/mOlcHa,o

- Finding the optimal temperature and O3/VOC ratio by varying operating conditions (T=50 — 150 °C,
Pcha= 10 — 100 Pa, Poz = 10 — 1000 Pa, spacetime = 100 — 600 kgcat S/molcha,0) such that highest
CO:g: yield can be achieved

- Performing catalyst characterization techniques such as XRD, N2 Adsorption, TPR-H2, TPD-Oz,

TPD-NHs
- Correlating catalyst characteristics to the observed performance
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