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Si@PNC composites for high performance lithium ion battery

QIU De-li* , CHEN Dong, ZHENG Bao-cheng
(School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Silicon material is a good material for lithium-ion battery, but it cannot be widely used in
commercialization due to some defects.In order to overcome the volume expansion (300% ) of silicon nanomaterials in
the lithiation process and the weak conductivity of silicon material itself, a layer of ordered porous nitrogen-containing
carbon (PNC) is coated on the outside of silicon material to make it have many pores, supplying a large shell space to
hold the volume change of silicon nanoparticles, which effectively buffers the volume expansion of silicon, thereby
maintaining the physical structure of the electrode and protecting the electrode.In addition , the ordered PNC coated on the
surface of silicon material can effectively solve the problem that silicon has a weak conductivity.The ordered carbon layer
is favorable for the insertion and effusion of lithium ions.Si@ PNC (PNC coated silicon) composite material maintains a
specific capacity of about 1 600 mA-h-g™" after 350 cycles at a current density of 1 A+g™",and the specific capacity is
relatively stable during the cycle, with relatively superior rate capability and cycle stability. Therefore , the ordered PNC

can effectively solve the problems faced by silicon material as anode material for lithium ion battery.
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