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Introduction

In this work we present correlation between the electrochemical performance of silicon oxycarbides (SiOCs) and their chemical composition and microstructural features. Different SiOC ceramics were prepared by
pyrolysis (1000-1300 °C, Ar atmosphere) of various polysiloxanes. These preceramic polymers were synthesized using the sol-gel method. Sol-gel synthesis is a powerful tool for tailoring composition and structure of the
final ceramic product. Three alkoxysilanes containing different organic group directly attached to the silicon (R-Si, R=phenyl, vinyl, methyl) were used for sol-gel synthesis of polysiloxanes. The precursors (R-Si-(OC,H:);)
were mixed in different molar ratio in order to investigate the influence of the gels' chemical constitution on the composition and the nano-structure of the final ceramic material. The goal of the synthesis was to achieve
optimal composition of the polysiloxanes in order to get carbon-rich silicon oxycarbides. The free carbon phase improves conductivity and provides a main source of lithium storage capacity [1]. However, capacity does
not depend linearly with increasing carbon content [2]. Other essential factors influencing reversible capacity are nano-structure and porosity of SiOCs [1-3].

Sol-gel synthesis Characterization
Table 1. Results of elemental analysis of the investigated SiOC materials. Table 2. 2°Si MAS-NMR characterization of investigated SiOC samples.
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Fig. 1. Raman spectra of chosen SiOC ceramic samples.

Electrochemical performance

Composition of the electrodes: 85 wt% of active material, 10 wt% of Carbon Black and 5 wt% of PVDF /NMP

Electrochemical measurements: two electrode Swagelok® cell; Li foil as counter and reference electrode; electrolyte: 1 M LiPF, in EC:DMC (1:1); separator: QMA Whatman™. Galvanostatic cycling performed between 3.0 and 0.005 V at different current rates, C=D (C/20=18.6 mA-g’, C/10=37.2
mA-g1, C/5=74,4 mA-gl, C/2=186 mA-g?, C=372 mA-g', 2C=744 mA-g?).
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Fig. 2. First lithiation/delithiation cycle of SiOC electrodes; Fig. 3. Discharge capacity vs. cycle number of SiOC electrodes recorded Fig. 4. Discharge capacity vs. cycle number of PhTES:VTES 2:1 sample pyrolyzed
samples pyrolyzed at 1000 °C. at different current rates; samples pyrolyzed at 1000 °C. at different temperatures
Table 3. Comparison of irreversible capacities C, ., and average discharge capacities C, of the SiOC electrodes obtained at different current rates. S umma ry
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» Poor electrochemical performance was observed for samples with low carbon content.
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