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baterijas.
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Natrija jonu baterijas (NJBs) ir daudzsoloSa alternativa plasi izmantotajam litija jonu baterijam, primari
izejmaterialu pieejamibas d€l. Tomeér viens no lielakajiem izaicinajumiem NJB ir aktiva materiala strukturala
stabilitate un ta degradacijas novérSana. Degradacija galvenokart notick materiala fazu parejas un elektrolita
sadalisanas de] baterijas uzlades-izlades laika'?. Fazu pareja, ko izraisa Mn**/Mn** redoksreakcija, noved pie
strukturalam parmainam aktivaja materiala, kas kavé Na' jonu difuziju, savukart elektrolita sadaliSanas pie
augstiem spriegumiem veicina blakusreakcijas ar aktivo materialu, kas paatrina Mn iz§kisanu, apdraudot katoda
stabilitati.

Sobrid aizsargparklajumi tiek plasi p@titi un izmantoti litija jonu baterijas, lai aizsargatu katoda materialu no
degradacijas, uzlabotu strukturalo stabilitati un paaugstinatu elektrokimisko veiktspgju®. ALOs parklajums uz
LiNixCoyMn,0. (NCM) katodmaterialiem batiski uzlabo cikléSanas stabilitati un mazina ladinietilpibas zudumus
ilgstosas ciklesanas laika®.

Saja péttjuma kimiska parklasanas metode, kas ieprieks veiksmigi demonstréta uz NCM111 katodmateriala®, tiek
pielagota Al>Os aizsargparklajuma sintezei uz Nao.s7MnO: katodmateriala NJB. Neparklata un parklata materiala
struktira un morfologija tika analiz@ta, izmantojot rentgenstaru difrakciju (XRD) un sken&jo$o elektronu
mikroskopu (SEM). Materiala elektrokimiskas Tpasibas tika novertétas, saliekot un galvanostatiski ciklgjot NJB
pussinas.
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Sodium-ion batteries (SIBs) represent a promising alternative to lithium-ion batteries due to the utilization of more
cost-effective and widely available raw materials. One of the primary challenges in SIBs is ensuring the structural
stability of the cathode material and protecting the electrode against degradation. Degradation mainly occurs due
to phase transformations and electrolyte decomposition during repeated charge-discharge cycles?. The phase
transition, driven by the Mn**/Mn*" redox process, induces structural distortions that hinder Na* ion diffusion
pathways, while electrolyte decomposition at high voltages promotes side reactions with the active material that
accelerate Mn dissolution, ultimately compromising cathode stability.

Currently, protective coatings on cathode materials are extensively studied and applied in Li-ion batteries to
protect the cathode material from degradation, enhance its structural stability, and improve electrochemical
performance®. The application of an Al.Os coating on LiNixCoyMn,O. (NCM) cathode materials notably enhances
their cycling stability and reduces capacity loss over prolonged cycling®.

In this study, a wet-chemical coating method demonstrated on NCM111 cathode material* is applied for the
synthesis of an Al:Os protective coating on Nao.s7MnO- cathode material for SIBs. The structure and morphology
of the pristine and coated material is characterized by X-ray diffraction analysis (XRD). and scanning electron
microscopy (SEM). The electrochemical properties of the material were evaluated by assembling and
galvanostatically cycling SIB half-cells.
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