
Scientific Achievement
Scientists designed a new, energy-dense, cost-
effective, environmentally friendly, organic 
cathode material for lithium batteries. 

Significance and Impact
The demand for lithium batteries in everyday life 
is rising; therefore new, optimized battery 
materials are needed.

Research Details
• Battery material design is based on an organodisulfide

compound containing carbon, hydrogen, sulfur, and 
oxygen, which is free of toxic heavy metals. 

• Organic components stabilize the sulfur during 
(dis)charging cycles by preventing side reactions.

• Investigation of the electronic structure at the NSLS-II 
IOS beamline showed that the carbonyl group improves 
the capacity of the cathode.

• The structure of the material was confirmed by using 
the NSLS-II IOS, TES, and XPD beamlines along with the 
SXRMB beamline at the Canadian Light Source.
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The image shows the structural evolution of the new 
organic battery electrode during the lithiation process. 
The measurements and calculations suggest that the 
process has three stages, in which Li2, Li4 and Li6 are 
formed sequentially (shown clockwise in the figure).  
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