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USA
67%  Re

Brazil
90%Nb

Chile
38 % Cu

Africa
70% Pt

45 % Co

Russia
67% Pd

Chine 
80% W

And
90%

Of RH

Australie
70% Ta

Europe waste
400 kg/inh y
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Chile + Argentina
75% of Li production

Chile+ Argentina+ 
Bolivia

81% of know desposit
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Electrical and 
hybrid cars

RH, Li, Co-Mn-Ni
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1990= 1960 + 
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Matériaux avancés

LiFePO4 LiMnPO4
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Matériaux avancés pour anodes

CuSn anode

Carbon-tin anode
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Ressources Limitée?      Difficulté d’accès 

RECUPYL SA

Eau de mer!!
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RECUPYL SA
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AxBy anode Components

AB5  A, La, Ce, Nd, Pr
B: Ni, Co, Mn, Al

AB2 A: La, Ti
B: Pr, Ni (+Nd, Co, Fe, Mn)
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Working 
Temp. [°C]

Temp. Primer 
Gas

Oxidants Electrical 
Efficiency 

[%]
Alkane Fuel 
Cell

AFC 60-90 pure 
Hydrogen

pure 
Oxygen 

40-45

Polymer 
Electrolyte 
Membrane 
Fuel Cell

PEMFC 50-90 Hydrogen Oxygen, Air 35-40

Direct 
Methanol 
Fuel Cell

DMFC 80-130 Methanol Oxygen, Air 25-35

Phosphor 
Acid Fuel 
Cell

PAFC 160-220

M
id

dl
e 

T
em

p.
 

F
C

Hydrogen Air 38-42

Molten 
Carbonate 
Fuel Cell

MCFC 550-650 Natural Gas, 
Biogas,     
Coal Gas, 
Hydrogen

Air 45-55

Solid Oxide 
Fuel Cell

SOFC 800-1000 Natural Gas, 
Biogas,        
Coal Gas

Air 40-60

Type

  
  

  
  

Lo
w

 T
em

p.
 F

C
 H

ig
h 

T
em

p.
 F

C
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Réincarnation en silicium
métallurgie de pureté technique

Silicon stone

Silicon cell
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Polymères en
mélange

Verre trempé

Si+ 5% verres

RECUPYL SA
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