METAL-ALR BATTERLES
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A PROMISING FUTURE
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A FEW BASIC IDEAS OF ELECTROCHEMISTRY

voltmeter

-Redox reactions

-Electrochemical cell

- Electrolyte

- Exchange membrane
- Electrode

- Negative electrode
- Positive electrode
- Galvanic cells

- Electrolytic cells oxidation

occurring at
surface




WORKING PRINCIPLES OF METAL ATR BATTERTES

-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 NEnAI e /
batter y Separator

.
Rechargeable
Air Electrode




COMPARISON BETWEEN LITHIUM BATTERIES AND METAL-ALR
BATTERLES

-Metal-Air batteries can be
smaller than Lithium batteries

Lithium-ion Battery Lithium-Air Battery
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-Air batteries have a higher
charge density

Lithium-ion Lithium-oxide

- Tesla has patented a
combination of both



[YPES OF METAL ATR BATTERTES: IN-AIR

-They can not be electrically

charged Catalytic active layer

Gas diffusion layer

-Composed of a zinc anode,
air cathode and a separator

Zn = Zni* + 2e" ~ =
-They have an excellent Zn?* + 40H- — Zn(OH) > % + 21,0 + 4"~ 4OH

: Zn(OH)~ — ZnO + H,0 + 20H- (Oxygen Reduction Reaction)
useful life 3 2




TYPES OF METAL-ALR BATTERTES: MG-ALR

Discharge
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[YPES OF METAL-ATR BATTERTES: L1-ALR

Charge Discharge
e e e - g
-Produces 1lithium < < > >

superoxide

Li*
-When it s recharged, the
reaction is 1inverted

-Lithium and oxygen are
very reactive



IYPES OF METAL-ATR BATTERTES: AL-AIR

—Aluminium anode, air cathode
and aqueous electrolyte

-They have a charge density 8
times higher than lithium
batteries

Current | _:i; Current
Collector ~ OH- = | Collector

—ALPHA batteries can be
recharged by adding salt water




IYPES OF METAL-ATR BATTERTES: TRON-ALR

-They are cheaper than
other batteries due to the
low cost of 1ron
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Fuel Electrode
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-Can provide a great § z[s [ Redo i]!'
autonomy for cars, although - | reaction | "4%¥

they are still 1in H;,,,-.\Id)...,d;"'%; H.0,, xMe

development



APPLICATIONS

i,
RN
o> =

- i

ey

8 _,.'!‘3/"‘:5?
«”F

f‘\/?:a i “‘%\!
£ 2




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.




