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Ethanol as a high quality and clean energy has a good application foreground. Ethanol formation from syngas
on Rh-based catalysts is the research center and development direction at present. However, the commercial
utilization is limited by the high cost of Rh catalyst, as well as the yield and selectivity of ethanol affected by the
generation of CH,. It is note that the introduction of CH, into the syngas can not only solve the problem of CH,
source, but also inhibit the formation of methane during the conversion of syngas. In this work, ethanol synthesis
from methane-syngas via the two-step reaction has been studied over the cheap Cu catalyst doped by the
quantitative Rh atoms using DFT calculations. The results show that Rh-doped Cu catalysts can obviously enhance
the selectivity toward the production of ethanol, and the optimum Rh/Cu ratio is 1/2. The formation mechanism of
ethanol is that: methane directly dissociates to CHjs, then, CH3 as the most stable CH, intermediate reacts with CO
to produce CH3CO, followed by the successive hydrogenation to ethanol.
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