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A bit of history



A promising future



A few basic ideas of electrochemistry

-Redox reactions 

-Electrochemical cell

- Electrolyte

- Exchange membrane

- Electrode

- Negative electrode

- Positive electrode

- Galvanic cells

- Electrolytic cells



Working principles of metal air batteries

-Mostly primary batteries.

-Oxygen reduced in the cathode,     

while metal oxidized in the anode.

-Oxygen obtained directly from the 

atmospheric air.

-No need to storage one of the 

reactants in the body of the 

battery.



Comparison between lithium batteries and Metal-Air 

batteries
-Metal-Air batteries can be  

smaller than Lithium batteries

-Air batteries have a higher 

charge density

- Tesla has patented a 

combination of both



Types of metal air batteries: Zn-Air

-They can not be electrically 

charged

-Composed of a zinc anode, 

air cathode and a separator

-They have an excellent 

useful life



Types of metal-air batteries: Mg-Air



Types of metal-air batteries: Li-Air

-Produces lithium 

superoxide

-When it is recharged, the 

reaction is inverted

-Lithium and oxygen are 

very reactive



Types of metal-air batteries: Al-Air

-Aluminium anode, air cathode 

and aqueous electrolyte

-They have a charge density 8 

times higher than lithium 

batteries

-ALPHA batteries can be 

recharged by adding salt water



Types of metal-air batteries: Iron-Air

-They are cheaper than 

other batteries due to the 

low cost of iron

-Can provide a great 

autonomy for cars, although 

they are still in 

development  



Applications



Conclusions

-Nowadays, they are still in development, so despite the fact they have a huge 

specific energy compared to the other batteries, the only that have arrive to 

the market are zinc-air ones.


