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A variety of silicon (Si) nanostructures and their complex composites have been lately 

introduced in the lithium ion battery community to address the large volume changes of Si 

anodes. Nevertheless, for large-scale manufacturing it is more desirable to use 

commercial Si nanoparticles with simple surface coating. Most conductive coating 

materials, however, do not accommodate the volume expansion of the inner Si active 

phases and resultantly fracture during cycling. To overcome this chronic limitation, herein, 

we report silicon oxycarbide (SiOC) glass as a new coating material for Si nanoparticle 

anodes. The SiOC glass phase can expand to some extent due to its active nature in 

reacting with Li ions and can therefore accommodate the volume changes of the inner Si 

nanoparticles without disintegration or fracture. The SiOC glass also grows in the form of 

nanocluster to bridge Si nanoparticles, thereby contributing to the structural integrity of 

secondary particles during cycling. On the basis of these combined effects, the SiOC-

coated Si nanoparticles reach a high reversible capacity of 2093 mAhg−1 with 92% 

capacity retention after 200 cycles. 


