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Abstract

In recent years, the combustion of conventional energy has led to a
notable escalation in atmospheric carbon dioxide (CO,) concentration in the
atmosphere, accelerating global warming. As an important approach to
converting CO, to value-added chemicals, offering a potential solution to
global energy crisis and climate change, electro-reducing CO; has received
intense attention. CO, takes up only 0.04% of the atmosphere, resulting in
substantial cost associated with the capture and concentration of this trace gas.
Most of the existing literature has employed highly concentrated CO, as the
reactant, while only a few recent studies explored the utilization of flue gas
containing approximately 10% CO,, as the reactant, exhibiting a relatively
low conversion rate, usually below 30%.

This work demonstrates a novel electrolytic cell design and a low-cost
copper (Cu) tube with a single inlet and multiple outlets, employed as the
working electrode to enhance the gas-electrode reaction area. The objective
of this work is to emulate the of natural process of photosynthesis by driving
the electrolytic cell with power generated from solar panels, directly enabling
the electro-reduction of 0.04% CO, in authentic atmospheric samples.
Through electrode modifications, voltage optimizations, and flow rate
adjustments, the CO, conversion efficiency on the zinc (Zn) modified Cu
electrode reached a remarkable 90.5% at a potential of -1.8 V and a flow rate
of 3 sccm. Subsequently, driven by solar energy, the conversion efficiency of
CO; in the air reached approximately 50%. This work offers a promising
perspective on the cost-effective and environmentally friendly electrocatalytic
conversion of atmospheric CO..

Keywords : electrocatalysis, CO, conversion, low concentration CO,,

conversion efficiency, copper tube
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