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Intermittent sustainable energy resources such as wind, tidal and solar power are crucial to mitigate the 
potential global energy crisis, but they need reliable, low-cost and long-life electrochemical energy storage 
technologies.  Aqueous batteries such as zinc-air batteries are promising alternatives. They use inexpensive 
water-based electrolytes.  They are easy to maintain and safer.  Zinc/air systems have some particular 
advantages, including the high natural abundance of zinc, ease of extraction, non-toxicity and sufficient 
stability of metallic zinc in water under low redox potentials. 
Aqueous electrolytes with high ionic conductivity have high charging capacities and are suitable for stationary 
grid storage. However, the zinc electrode suffers from critical problems [1] such as passivation, dendrite 
growth, and hydrogen evolution reaction, which limits practical applications by weakening the discharge 
performance and reducing the shelf life and lifetime of rechargeable zinc-air batteries. It is necessary to 
address these problems at the same time because they are correlated and solutions to one aggravate the 
consequences of the others. For example, the use of a highly alkaline electrolyte avoids the problem of 
passivation because zinc oxide is very soluble at high pH, but leaves open the whole problem of corrosion due 
to the hydrogen evolution reaction.  
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A possible approach is to couple corrosion inhibitors such as PEG, tween 20 or imidazole with surfactants that 
avoid passivation of the electrodes.  It is indeed not possible in the context of corrosion inhibitors to use very 
alkaline pH values that limit passivation. This second point must be solved at the same time as the first. The 
formation of dendrites will be limited by the use of a flow or by growth inhibitors such as polyethylenimine. The 
flow will allow to homogenize the concentration of the reagents, to remove the oxygen bubbles and at high 
current [1], to limit the electro-convection instabilities which reinforce the formation of dendrites. 
This work requires the development of complex formulations that require a large number of experimental 
realizations.  
To address this issue, we propose to use high throughput techniques such as robotics and microfluidics to test 
a large number of formulations on electrodes that will be prepared in series. Operating diagrams will be 
established and we will try to correlate the structure of the molecules with the desired  
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