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Preparation of Bi/CNTs Composites by Direct Electrolysis of
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Abstract: To address the low solubility and slow dissolution rate of metal oxides at low
temperatures, a porous Bi,O;/CNTs (carbon nanotubes) composite pellet was used as the
cathode, and a graphite rod served as the anode to obtain Bi/CNTs composites through direct
electrolysis in a deep eutectic solvent electrolyte composed of choline chloride and ethylene
glycol. The electrochemical behavior of the electroreduction process of solid Bi,O; was
investigated via cyclic voltammetry. A single pair of redox peaks was observed on the cyclic
voltammogram, indicating that the electroreduction of solid Bi,0; to Bi is a one-step reduction
reaction. The effect of electrolysis voltage on the electro-deoxidation of Bi,O, was studied
through constant voltage electrolysis. XRD and EDS analyses confirmed that Bi,O,/CNTs were
completely reduced to Bi/CNTs at 2. 6 V and 80 °C with 4 hours. SEM results revealed that
increasing the electrolysis voltage led to larger particle sizes and more porous surface structures in
the final products. The study provides a simple and environmentally friendly method for
preparing metals by direct electrolysis of metal oxides using deep eutectic solvents.
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