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Abstract : Si l icon is  widely cons idered as  the most promis ing candidate for anode materia l  in the next genera�on of l i thium-ion ba�eries .

However, i ts  extens ive volume di lata�on over 300% upon l i thia�on l imits  i ts  prac�cal  implementa�on. I n this  work, we present
nanostructured Si -C  hybrids  synthes ized from carbon rich preceramic polymer and mi l led S i  par�cles  as  promis ing strategy to
mi�gate the l imita�ons l inked to S i . Current work is  a imed at studying the phase, microstructure and electrochemical
performance of proposed Si -C  hybrid nanostucture obtained by mixing of the said components  (S i : C) at different ra�os,
pyrolyzing the mix at different temperatures  fol lowed by H F etching. U�l izing a  polymer-derived Si CO  ceramic as  the source of
carbon matrix offers  the flexibi l i ty to ta i lor pore arrangements  and precisely control  surface chemistry. The introduc�on of
poros ity into the SiCO-based carbon matrix by a l tering i ts  microstructure is  an inventive concept presented in this  research.

The current work involves  crea�on of a  porous  S i -C  hybrid anode structure fol lowing different synthes is  routes. The ini�al  step in
this  process  involves  preparing nanostructured s i l icon through high-energy mechanical  mi l l ing (H EM M), which is  employed in
every fabrica�on process  described for the S i -C  hybrids . The first kind of S i -C  composites  is  prepared from H EM M of
nanocrystal l ine S i  and oxycarbide derived carbon, which is  synthes ized at 1000 and 1200 ºC fol lowed by etching. I n the second
synthes is  route of S i -C  hybrids  addi�onal  pore forming agent in the form of amorphous S i O2 fil lers  were added into the hybrid
nanostructure which were subsequently etched by H F. I n an effort to further enhance the electrochemical  performance, another
method for fabrica�ng Si -C  hybrids  was  pursued. This  approach places  emphasis  on improving the adhesion between
nanostructured Si  and the surrounding carbon matrix by us ing a  non-ionic surfactant, Tri ton-X-100. Tri ton-X-100. The surfactant
Tri ton-X  100 plays  a  crucia l  role in achieving a  homogeneous dispers ion of crystal l ine S i  par�cles  within amorphous S i CO
matrix. The structure underwent the same etching treatment to introduce poros ity

Al l  S i -C  hybrids  discussed in this  work demonstrated excep�onal  electrochemical  behaviour, with the hybrids  prepared by adding
an interfacia l  l inking agent showing the best results . This  points  to the conclus ion that S i CO -derived carbon serves  as  a  highly
effec�ve carbon matrix for achieving outstanding electrochemical  performance when paired with S i  nanopar�cles  as  an anode in
l i thium-ion ba�eries . The elas�city of the S i CO -derived carbon matrix plays  a  crucia l  role as  a  buffering materia l ,
accommoda�ng the expansion of crystal l ine S i  par�cles ' volume and also acts  as  a  conduit for efficient electron transfer,
enhancing the overal l  performance of the system. The high mesopore surface area and ordered carbon structure in the
nanostructured Si -C  hybrids  led to a  pos i�ve effect on the electrochemical  results  which make way for a  series  of such hybrids
with di fferent precursor polymers  for appl ication in l i thium ion battery anodes.
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