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Abstract

Project Code : TRG5780258

Project Title : Graphene as Cu/ZnO catalyst support for ethanol synthesis from

Investigator : Asst.Prof.Dr. Thongthai Witoon
E-mail Address :  fengttwi@ku.ac.th
Project Period : 2 years from 15 July 2014 to 14 July 2016

Increasing concerns over global warming caused by an increase of atmospheric
carbon doxide (CO,) concentration and depletion of fossil fuel resources have created a
large variety of strategic routes for development of renewable. Recycling of CO, into
alternative fuels such as methanol and ethanol offers a feasible option to tackle both
CO, emission and demand of energy simultaneously. In this study, we report on the
use of graphene oxide as a support for CuO/ZnO/ZrO, system. The effect of graphene
oxide contents on the physicochemical properties of GO-CuZnZr catalysts as well as
their catalytic CO, hydrogenation to methanol was investigated. The obtained catalysts
were characterized by means of thermal gravimetric analysis, H,-temperature
programmed reduction, scanning electron microscope (SEM), transmission electron
microscope (TEM) and X-ray absorption near edge spectroscopy (XANES). Graphene
oxide contents up to 5 wt% were found to promote the dispersion of metal oxides and
enhance the reducibility of copper oxide speices. Higher graphene oxide content (10—
20 wt%) led to segregation and inhomogeneous microstructure of the resulting catalyst.
The 1GO-CuZnZr catalyst (1 wt% graphene oxide) achieved the highest yield of
methanol of 274.63 g kgca{1 h_1 at reaction temperature and pressure of 240 °C and 20
bars. Since the 1GO-CuZnZr catalyst showed the best catalytic performance, this
catalyst was selected to impregnate with Co and Fe for the ethanol production from CO,
hydrogenation. The addition of Co and/or Fe was found to increase the CO, conversion
which was possibly due to the formation of hydrocarbon from CO hydrogenation
reaction. The 1GO-CuZnZr prepared with 2.5 wt% Co was found to be the most

selective catalyst for ethanol synthesis from CO, hydrogenation.

Keywords: Heterogeneous catalysts; Carbon dioxide; Methanol; Ethanol; Graphene

oxide; Cu0O-Zn0O-ZrO,
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