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Metal- or semi-metal atoms can be selectively removed from their carbides in the presence of 

halogens such as chlorine gas at high temperatures. This etching reaction produces a highly 

microporous (d < 2 nm) carbon network known as carbide-derived carbon (CDC). The size 

distributions of CDC micropores are rather narrow as compared to other porous carbon 

materials, such as physically or chemically activated carbons. This makes CDCs highly 

suitable for applications in gas storage, separation or as electrode materials in supercapacitors.  

In the last years we reported various approaches for the generation of CDCs with hierarchical 

pore architectures starting from polycarbosilanes as SiC precursors to generate porous carbon 

materials with bi- or trimodal pore size distributions for applications in supercaps and Li-S-

batteries. In the present contribution an overview about strategies for pore design in electrode 

materials applications will be given with specific capacities significantly exceeding a value of 

240 F/g in aqueous electrolyte. Furthermore, extremely high reversible capacities of more 

than 800 mAh/g (related to the mass of the active material) and outstanding cycling 

performance were determined for the large-pore CDCs when used as a cathode material in 

lithium-sulfur cells, which are one of the most promising future generation battery systems.  

Sulfur loadings up to 75 wt.% and high areal loadings were achieve with high sulfur 

utilization even at low electrolyte/sulfur ratios. Dry processing was identified as a beneficial 

and scalable production method for the electrodes. The use of hard carbon anodes allows the 

investigation of cathode-intrinsic degradation effects since lithiated hard carbons were 

identified to sustain more than 1400 cycles in Li/S-systems.  
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