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1. Introduction – Cyanide is toxic for animals and humans because it affects the respiratory system and 

strongly inhibits cellular metabolism. However, it is important for many industries such as electroplating, 

pharmaceutical production, and metallurgy, which produces wastewater-containing cyanide. Therefore, 

different physical and chemical methods have been developed for cyanide remediation, but the 

electrochemical oxidation technology shows several benefits such as low energy consumption and short 

time requirements [1, 2]. However, the development of materials for their use as electrocatalysts in the 

anode is the cornerstone to implement this technology. Copper-based materials have been shown to 

enhance the electrochemical oxidation reaction, especially if there are Cu2+ species [3]. Thus, in this 

work, we propose the synthesis of copper ferrite nanospheres for the electrochemical oxidation of 

cyanide. The study is aimed at elucidating the relationship between structure-surface chemistry and 

electrocatalytic activity. 

 

2. Experimental – The synthesis of copper ferrite nanospheres (CFNS) was prepared by a solvothermal 

method. The as-prepared materials were characterized by different physicochemical techniques such as 

SEM, TEM, XRD, XPS, and N2 adsorption isotherms. The electrochemical oxidation of cyanide was 

performed by cyclic voltammetry in 0.1M KOH in the absence and the presence of KCN.  

 

3. Results and Discussion – The microstructure of the as-synthesized CFNS determined by TEM reveals 

that the particles have a size of 150 nm, which are formed by heterojunction nanocrystals with a 

dandelion-like structure. The crystal structure of the composite was determined by XRD, and the results 

show that it is formed by cubic spinel, cuprite, and copper, being the former one the most abundant with a 

small crystallite size. Three different oxidation states of copper (Cu0, Cu+, and Cu2+) are observed as a 

result of the different crystal structures. To understand the possible mechanism involved in the 

electrochemical oxidation of cyanide, the surface chemistry was characterized by XPS. The results 

indicated that the copper surface species were mainly reduced copper species (Cu0/Cu+), whereas Cu2+ 

species represent only around 20 %. 

The electrochemical oxidation of cyanide determined by cyclic voltammetry showed that the material is 

highly active for the reaction, showing an oxidation peak at around 0.45 V vs Ag/AgCl when cyanide is 

present in the alkaline solution. The great performance of the composite might be related to the presence 

of Cu2+ species, which directly participate in the oxidation mechanism through the adsorption of CN-.  

 

4. Conclusions – The synthesis of the copper ferrite nanospheres by the solvothermal method resulted in 

a composite with a dandelion-like structure. The XRD results show three different crystal structures, 

which produce different copper oxidation states, being Cu2+ species the catalytic sites for the 

electrochemical oxidation of cyanide.  
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