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AHoOTAaILA.

Y cmammi pozenadacmocs 3acmocysanns wimyuno2o inmenekmy 01 CMEOPEHHS AKYMYIAMOPi6 HO8020 NOKOIHHAL.
Buceimaeno npobnemy obmedxcenoi egexmusHocmi imi€sux aKymynamopie ma mpyOHOWi BUKOPUCHIAHHSL
0azamosanreHmMHUX elemMenmia, [oOHU AKUX Maromes OLIbwul po3mip i nositvHiuie nepemiuyromscs. Ilpoananizoano
BUKOPUCIAHHA — 2€HEPAMUBHO20  WIMYYHO20 —IHMeNeKmy O NOwyKy Hoeux mamepianig. Busgieno n’amo
NEPCNeKmMuUGHUX CMPYKMYp OKCUOI8 nepexioHux memalis, sxi sabesneuyioms epexmusnuil pyx ionis. Iliomeepdceno
MOJICIUBICMb iX NPAKMUuHo20 3acmocyéanus. Ilokazano 3naueHHs Yb0o2o GIOKpUMMA Ol PO3GUMKY €HepemUiHUX
MExXHON02IH.

KoaiouoBi ciioBa: mTyyHHi IHTENEKT, aKyMyJISITOpHU, 0araToBaJeHTHI iI0HHU, EeHEPreTHKA, MaTepialiy.

Abstract.

This article examines the application of artificial intelligence in the development of next-generation batteries. It
highlights the issue of limited efficiency in lithium batteries and the challenges associated with using multivalent
elements, whose ions are larger and move more slowly. The use of generative artificial intelligence for the discovery of
new materials is analysed. Five promising structures of transition metal oxides that ensure efficient ion movement have
been identified. The possibility of their practical application has been confirmed. The significance of this discovery for
the development of energy technologies is demonstrated.
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Introduction

Modern energy systems require efficient and reliable energy storage solutions. Lithium-ion batteries are
widely used, but their capabilities are limited. Therefore, scientists are exploring alternative technologies,
particularly multivalent ion batteries, which are capable of storing more energy due to the higher charge of
the ions.

Statement of the problem

The main challenge in developing multivalent batteries lies in the properties of the ions. Elements such as
magnesium, calcium, aluminium, and zinc have a higher charge, but their ions are larger in size and move
more slowly through materials. Furthermore, it is practically impossible to test millions of possible material
combinations using traditional methods.

Solution

Researchers at the New Jersey Institute of Technology used generative artificial intelligence to solve this
problem. The Al analysed thousands of possible material structures and identified five new transition metal
oxide compounds. These materials feature open channels that enable the rapid and safe movement of ions.
The results were validated through quantum mechanical modelling and thermodynamic studies,
demonstrating their effectiveness and potential for practical applications.

Conclusions

The use of artificial intelligence significantly accelerates scientific research and opens up new possibilities
for the development of modern batteries. The materials identified can improve the efficiency, safety, and
capacity of energy storage systems. This breakthrough underscores the important role of artificial
intelligence in solving complex scientific and technical problems.
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