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Ta ka litija jonu baterijas (LJB) satur kaitigas vielas (kobalts, organisks elektrolits), retaka to utilizéSana
mazinatu apdraudéjumu videi. Lidz ar to bateriju muza paildzinaSana ir svarigs attistibas virziens.

LJB noveco$anas c€lonu ir daudz, un tie ir saistiti galvenokart ar anoda, katoda un elektrolita
degradaciju. Ka galvenie c€loni var tikt minéti litija izs€Sanas uz anoda, kas noved pie litija krajumu
zuduma, katoda un anoda strukturala degradacija, kas noved pie elektrokimiski aktiva materiala zuduma,
un elektrolita blakusproduktu kartinas (SEI) veidosanas uz abu elektrodu virsmas, kas noved pie iek$gjas
pretestibas palielinaSanas baterija. Turklat degradacijas procesi baterijas mijiedarbibas rezultata cits citu
pastiprinal. Piem&ram, no plasi izmantota LiNixCoyMn1x.,O2 (NCM) katoda virsmas slanainas-spinela-
kubiskas fazu parejas rezultata izdalitais skabeklis destruktivi reagé ar elektrolitu, veidojot cietus
blakusproduktus, kas piedalas katodiska SEI jeb CEI veidosana. Kopuma bateriju degradaciju liela méra
ietekme tieSi katoda nestabilitate. Lidz ar to tas novérSana ir biitiska bateriju miiza paildzinasana.

Saja darba tiek izstradata kimiska metode AlyOz parklajuma sintézei uz LiNio33C00.33Mno3302
(NCM111) katodmateriala degradacijas noverSanai, un un izveidotas LJB pussinas ar uzlabotu
stabilitati. Ka arT tiek apskatita pasa sintézes procesa (bez aluminija izejvielas pievienoSanas) ietekme
uz katoda stabilitati, un izvertets sintézes procesa vs. parklajuma sniegums stabilitates uzlaboSana.
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Since lithium-ion batteries (L1B) contain harmful chemicals (cobalt, organic electrolyte), disposing of
them less frequently would greatly reduce environmental impact. Therefore, extending the lifetime of
batteries is an important research direction.

The origin of LIB aging is multifaceted and mainly related to the degradation of the anode, cathode, and
electrolyte. The major battery degradation mechanisms include lithium deposition on the anode leading
to loss of lithium inventory, structural degradation of the cathode and anode leading to loss of
electrochemically active material, and formation of an electrolyte by-product layer (SEI) on the surface
of both electrodes leading to an increase in the internal resistance of the battery. In addition, degradation
processes in batteries can interact, amplifying one another. For example, oxygen released from the
widely used LiNixCoyMn1.xyO2 (NCM) cathode as a result of the layered-spinel-rock salt surface phase
transition detrimentally reacts with the electrolyte, forming solid by-products that participate in the
formation of the cathodic SEI or CEI. In general, the degradation of batteries is largely influenced by
the instability of the cathode. Therefore, its prevention is essential in prolonging battery lifetime.

In this work, a wet-chemical synthesis method for coating Al.O3 on LiNio.33C00.33Mnp 3302 (NCM111)
to prevent the degradation of the cathode material is developed, and LIB half-cells with improved
stability are produced. Additionally, the influence of the synthesis procedure itself (without the addition
of aluminium raw material) on the stability of the cathode is examined, and the effect of synthesis
procedure vs. coating is evaluated as a means of improving battery longevity.
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