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Sodium  metal  is  one  of  the  ideal  anodes  for  high-performance  rechargeable  batteries  because  of  its  high  specific  capacity
(~  1166  mAh·g−1),  low  reduction  potential  (−2.71  V  compared  to  standard  hydrogen  electrodes),  and  low  cost.  However,  the
unstable  solid  electrolyte  interphase,  uncontrolled  dendrite  growth,  and  inevitable  volume  expansion  hinder  the  practical
application of sodium metal anodes. At present, many strategies have been developed to achieve stable sodium metal anodes.
Here,  we  systematically  summarize  the  latest  strategies  adopted  in  interface  engineering,  current  collector  design,  and  the
emerging methods to improve the reaction kinetics of sodium deposition processes. First, the strategies of constructing protective
layers  are  reviewed,  including  inorganic,  organic,  and  mixed  protective  layers  through  electrolyte  additives  or  pretreatments.
Then,  the  classification  of  metal-based,  carbon-based,  and  composite  porous  frames  is  discussed,  including  their  function  in
reducing  local  deposition  current  density  and  the  effect  of  introducing  sodiophilic  sites.  Third,  the  recent  progress  of  alloys,
nanoparticles,  and  single  atoms  in  improving  Na  deposition  kinetics  is  systematically  reviewed.  Finally,  the  future  research
direction and the prospect of high-performance sodium metal batteries are proposed.
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 2.2    Organic interphase engineering
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 2.3    Inorganic–organic composite interphase engineering
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 3.1    3D metal-based current collectors
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 3.2    3D carbon-based current collectors

CFN-CP
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 3.3    3D composite current collectors
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 4.1    Sodium alloy layer
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 4.2    Sodiophilic nanoscale particles
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 4.3    Single atom catalysts (SACs)
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