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Introduction

Silicon is a very attractive and promising material to replace carbon for negative electrodes in lithium-ion batteries (LIBs) because of its higher theoretical storage capacity (10 times superior to that of
carbon). Its high theoretical capacity is however counter balanced by two major drawbacks: huge volume changes during lithiation/ delithiation processes inducing electrode structural damaging and the
formation of an instable passivation layer (called Solid Electrolyte Interphase, SEl) resulting from the electrochemical decomposition of the electrolyte. The realization of an artificial passivation layer —
insulating but ion conductive — should avoid the capacity fading associated to the SEl formation. Because of their porosity and their — generally — insulating character, MOFs are very attractive material for
the realization of such an artificial passivating layer.

In this work, we developed synthesis procedures allowing for the growth of Fe-BDC MOF thin layers on Si surfaces and investigated the electrochemical behavior of Si-MOF hybrid electrodes in cycling
conditions.

Our results reveal improved electrochemical performances in presence of the FeBDC passivating layer. Higher coulombic efficiencies (superior to 99.7%) and longer capacity retentions are observed
compared to non-passivated electrodes.
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Recent results

New cell design
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Conclusions

» Development of synthesis procedures to get dense FeBDC MOF thin layers on c-Si (< 10 nm)
» Successfull transfer to the formation of FeBDC MOF thin layers on a-Si electrodes
> Efficient passivation of the a-Si electrode: improvement of the Coulombic efficiency & Capacity retention

Coulombic efficiency (CE) = QdeIithiation/QIithiation




