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Borohydride ion, alongside with other borane derivatives, is one of the most popular 

fuel cells anolytes. It is a coordination compound, formed by the borane molecule and hydride 

ion. It is characterized by highly expressed reducing properties in either inorganic or organic 

reactions, ceding, in both cases, the hydride anion.  

In fuel cells, the borohydride may undergo either direct or gradual oxidation, and cobalt 

(III) oxyhydroxide may be easily used as an electrode modifier, capable to catalyze the 

borohydride gradual oxidation:  

 

BH4
- + 2CoO(OH)  BH3OH- + 2CoO + H2O            (1) 

BH3OH- + 2CoO(OH)  BH2(OH)-
 2 + 2CoO + H2O      (2) 

etc. The global oxidation reaction will be thereby exposed as: 

BH4
- + 8CoO(OH)  BO2

- + 8CoO + 6H2O               (3) 

 

As both borohydride oxidation and cobalt (III) oxyhydroxide synthesis tend to be 

accompanied by the oscillatory behavior, the goal of our work is to describe theoretically the 

behavior of this system. Taking into account the reaction sequence and limiting the modeling 

on the global reaction on the first stage and hydroxyborohydride total oxidation, we describe 

the system behavior by the trivariant system:  

 

                              (4) 

 

The analysis of the model confirms that the oscillatory behavior in this system is caused 

by the influence of both chemical and electrochemical stages on double electric layer. 

Nevertheless, cobalt (III) oxyhydroxide may be efficient electrode modifier for borohydride 

oxidation.  

 

 

 

 


