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New Battery Material for Electric Vehicles 
Technology Based on Iron-Carbon – For Accumulators of Much Higher Energy Density 

 

 

 

 

 

Research into new storage materials: Carbon nanotubes facilitate electric conduction.   
(Photo: INT) 

 

Development of high-performance energy stores presently is 

one of the biggest challenges of research, as they are the pre-

requisite for the economic efficiency of future electromobility 

and for the integration of renewable energies in the energy sys-

tem. As regards batteries, it is worked on increasing the per-

formance, sustainability, and safety. At the Institute of Nano-

technology of Karlsruhe Institute of Technology (KIT), a com-

pletely novel approach to battery architecture and use of mate-

rials has now been developed, which promises enormous im-

provements in terms of the amount of energy stored and costs. 

This new approach might considerably increase the cruising 

range of electric cars in the long term.     

 

According to the state of the art, the amount of energy stored in a 

battery is smaller by a factor of 50 than the energy in a fuel tank of 

the same size. “Use of conventional lithium-ion battery materials is 

expected to allow for slight improvements only,” says Dr. Maximilian 

Fichtner, Head of the Energy Storage Group of the KIT Institute of 
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Nanotechnology. To considerably enhance the performance, it was 

therefore necessary to develop completely new approaches to both 

the development of materials and battery architecture.  

 

Fichtner and his team focused on entirely new iron-carbon materials, 

by means of which far more energy can be stored on smallest 

space. The problem: The materials described so far do not have any 

cyclic stability and storage capacity decreases rapidly, if the battery 

is charged and discharged repeatedly.  

 

The KIT Institute of Nanotechnology has therefore developed a new 

approach to the synthesis of iron-carbon storage materials. By 

means of the process, the patent of which has been applied for, 

metal organic materials are mixed with a lithium salt and heated up. 

As a result, an entirely new nanostructure with simultaneously de-

veloping carbon wires forms. Nanoscaled storage units and conduc-

tion paths are generated quasi in one step.  

 

The specific capacity of the new cathode material, i.e. its capability 

of storing energy, already is about twice that of current batteries. 

“This is the first example worldwide of a stable conversion material, 

by means of which far more electrons and lithium can be “packed” 

on small space than by conventional methods,” underlines Fichtner. 

”Production is simple and inexpensive and the high capacity of the 

iron-carbon electrode is maintained for a long time. This is an enor-

mous progress compared to materials used so far. If we succeed in 

fully exhausting the potential of this new material, we can improve 

the storage density of lithium-ion batteries by the factor of 5,” says 

Fichtner.  

 

 

Karlsruhe Institute of Technology (KIT) is a public corporation 

and state institution of Baden-Württemberg, Germany. It fulfills 

the mission of a university and the mission of a national re-

search center of the Helmholtz Association. KIT focuses on a 

knowledge triangle that links the tasks of research, teaching, 

and innovation.  
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Iron nanoparticle. (Photo: INT) 


