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Chemistry in the cycle of production, 

transport and consumtion of energy



Renewable resources in relation to world
energy consumption

Present energy
consumption

R. Wengenmayr, T. Bührke, Renewable Energy, Wiley-VCH (2006)
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Renewable sources> Clean alternative
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Hydrogen for water splitting

Challenges: wavelength for
the process out of UV range
(~2% solar radiation) and 
move into visible range

Energia 

radianteradiante

Biomimetics, copy Nature?



Energy storage is critical for the use of renewable energies for 

electronic devices and electric vehicles (EV y HEV)

Cell phone 1 Ah                  Laptop                       Electric Vehicle
1 A.h 3,6 V                 4-5 A.h 11 V 100 A.h

Li-ion batteries:



Chemistry of Materials for Energy Storage with low Environment Impact

a) Hybrid Electric Vehicles (HEV)
b) Plugged Electric Vehicles
c) Electric Vehicles (EV)

14 Terawatts world energy consumption

34% Petrolelum and  40% CO2  emissions
Gasoline 13.000 Wh/kg (1700 Wh/kg)

Capacity 125 kWh for 250 Wh/miles
500 miles/800 kilometers

2Li+O2 = Li2O2 11.680 Wh/kg









Mechanism of Lithium-ion Batteries
rocking chair





OBJECTIVE FOR ELECTRIC VEHICLES

A Critical Review of Li/Air Batteries

J. Christensen, P. Albertus, R.S. Sanchez-Carrera, T. Lohmann, B. Kozinsky, R.  Liedtke,  J. Ahmed, A. 

Kojica, Journal of The Electrochemical Society, 159 (2) R1-R30 (2012)
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WORLD MAP OF LITHIUM RESOURCES





SALT LAKES AT PUNA NORTH WEST ARGENTINA



Lithium Recovery

from Salt lakes brines 

with low environment

impact
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LITHIUM CAPTURE FROM BRINE
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CHLORIDE CAPTURE



LiMn2O4 CRYSTALS ON CARBON FELT FIBERS
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Press Filter Cell type FM01
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ENERGY COST

• 200 Kwh/ton of Li

• Solar Panels 2000 $us/ kW

• 50 kW →200 kWh/day→1 Ton Li/day• 50 kW →200 kWh/day→1 Ton Li/day

• Inversion 100.000 $us →800 m2 → 30 years
life →11.000 Ton

• 10 $us/ton!!



Advantages of Method

• Clean,no consumtion of water, Ca(OH)2, 
Na2CO3

• Low energy cost (200 kWh/ton).

• Fast (hours vs. months evaporation)• Fast (hours vs. months evaporation)

• Selective (Na+ or Mg2+ interferences)

• Produces battery grade LiCl in a single step.





CONCLUSIONS

• Chemistry plays a key role in materials, energy and environment. But we need
sustainable chemistry friendly with our environment.

• We need to develop chemistry to extract minerals with minimun
environmental impact.

• In a post petroleum economy we need clean chemistry to produce fuels and 
feedstock (chemicals for farmaceuticals, fertilizers, polymers, etc.).

• Sun → Electricity → Fuels

• We need to develop stable catalysts and mass production from earth
abundant resources

•Training young scientists and engineers is key to the future success. Human 
Resources.

• Promote international cooperation.
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