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Research progress on novel silicon-sulfur lithium batteries
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Abstract: High specific energy and safety are the future directions of the energy storage systems, showing
urgent demand in electronic devices, electric vehicles, aerospace equipment, and many other fields. Silicon
has a high theoretical specific capacity, and the voltage platform is close to lithium metal. A new type of
silicon-sulfur lithium battery has been obtained by substituting silicon for lithium metal as anode. Aiming for
revealing the development of lithium batteries, the characteristics and existing key issues of the new-type
silicon-sulfur batteries were reviewed. The ways of introducing lithium into cells were presented. The
fabrication techniques and research development of the cathodes and anodes for the new-type silicon-sulfur
batteries were reviewed. The merits and demerits of different preparation methods were summarized. The usual
components and research progress on liquid electrolytes were described in detail. Finally, the development
trends of silicon-sulfur lithium batteries were pointed out, including optimizing the interphase of electrode and
electrolyte and designing solid-state electrolytes.
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Fig.1 Different anode pre-lithiation methods of silicon-
sulfur lithium battery; (a) schematic diagram of
pre-lithiation of silicon nanowires and reaction
principle’®’; (b) schematic diagram of directly

assembled lithium metal-silicon-based full-cell coin

cell and its working principle'**’
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Fig.2 Different optimization methods for silicon-sulfur lithium battery cathode; (a) schematic diagram of hard carbon spherule-

sulfur (HCS=8) ™', (b) TEM image of Li,S-MCMB composite'®’; (¢) schematic diagram of honeycomb-like sulfur

copolymer onto 3D graphene networks (3D ¢pS-G) ' (d) schematic diagram of S-CNTs™*’
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