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1Energy density (Wh/Kg) 



Celullar 

phone 

7Wh 

Portatil 

computer 

70Wh 

Residential 

7kWh 
Electromobilité 70kWh 



electro mobility 

packs of batteries 





Illustration showing the basic 

components and operating principle 

of a Li-ion battery 

Future Li-ion batteries should 

to be light and small without  

commitment on energy and power 



From 2014 Total Battery Consulting, Inc. 

- Actuels Li ion cells used in 

current electric vehicles 

The current Tesla-Panasonic cell offers 50% more 

specific energy than the competition. This is mainly due 

to the use of highly active NCA cathodes and high 

density electrodes. the gap will be reduced to 20-25% in 

the next 3 years 





12 kWh/kg 

0,2kWh/kg 





Face à des énergies renouvelables intermittentes et 

fluctuantes: 

UN DÉFI: COMMENT CONSERVER L'ÉNERGIE?  
SOURCE: IREC 

Selected energy densities 

New Batteries? 



2 Efficiency 



~ 70% 



3CO2, NOx, particles emissions 



Estructura energética de España 2016 (ktep ) 











CO2 

CH4 

Audi g-tron 
CH4 

Power-to-gas:  

Linking of the electricity and mobility sector by Audi e-gas plant   

Function of the  Audi e-gas Project  

 

electricity 

Electrolysis 

H2 

Methanation 

Gas power station 

Gas grid:  

CH4 = natural 

gas for 

heating, 

mobility, 

power 

generation 

CH4 = e-gas 

Strom 

Audi´s  first plant:  

CO2  from residues based biogas plant 

 

CO2 

CO2 + CH4 

Gas-injection 

CH4 = Biomethan  

Fuente: ETOGAS, Audi 



Projet P2G d'ETOGAS pour AUDI à Werlte (Allemagne): usine de 6,3 MWel 

Electrolyzer hall One of three 2MWel 

electrolyzers 
Methanation reactor 



Power-to-Gas: usine de gaz Audi-e à Werlte (Allemagne) - usine de 

biogaz à droite, 330 Nm³ / h de CO2 





4 degradation and life time. 











5 Cost. 



17,5 kWh* 

0,20€/kWh=3,5€ 







R. Darling et al. EES (2014) 





6 New research approaches. 



LiS 



volume increase 

many opportunities to apply 

brilliant ideas of science and 

materials engineering 









Lithium sulphur batteries 

 

Coin cell batteries. 

 

Metal Air batteries 



7 New models with mechanical 

recharge. 



Energía específica teórica y práctica de diversos tipos de 

pares redox. 



Science 29 de octubre 2015 

La nueva batería de litio-aire supone una buena 

noticia para el medio ambiente, porque tiene una 

densidad energética del 93,2% de la gasolina.  



http://www.phinergy.com/company/ 

 
https://www.youtube.com/watch?v=k6kIJl

gqezE 

 

http://www.israelscienceinfo.com/en/high

tech/phinergy-israel-voiture-roule-lair-

grace-batteries-metal-air/ 
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