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Published online20 April 2026 presented review examines structural features and electrochemical characteristics MPQui and
Li2MPOsF materials. In the literature, prototypes of lithium alolid-state batteries only with LiFeP£and
lithium-ion solid electrolytes have been presented and studied. These cells show capacities in the

DOI: 10.15826/elmattech.2026.5.86 from 100 to 160mA - h/g, which is comparable to lithiumion batteries with liquid electrolyte.Li2MPOsF
cathodes possess a high theoretical capacity a280 m - Ah/g and a theoretical energy density of
~ 1435W - h/kg. However, the electrochemical study of tA/POsF fluorophosphates is limited due to the
lack of a highvoltage liquid or polymer electrolyte. Thus, LMPOsF can be considered as a promisit
cathode for altsolid-state batteries with solid electrolytes that have a wider window of electrochem
stability.
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NMC-111) and LiNICoo.1Alo0sO2 (NCA) are the
cathode materials currently used industrially [12].
Lithium-ion batteries are currently attracting the LCO has a layered structure in which Liand M3+
attention of researchers due to their high capacity,ions occupy alternating planes (111) of the rock salt
operating voltage, high and low discharge temperaturesstructure, forming a layered sequencd0 Ai 20 A 10 A
long service life, and safety. However, currently availablealong the c axis. kiand AB+ ions occupy octahedral
lithium-ion batteries do not meet these requirements,interstitial sites of a cubic clospacked oxygen lattice.
necessitating the need for batteries with higher voltage§his structure is also called the layered O3 structure
and increased energy densityThe cathode material is because Liions occupy octahedral sites and there are
one of the key components of LIBvhich is responsible three MO: layers per unit cell. This structure with
for its capacity. Different classes of compounds are usedovalently bonded MO: layers provides reversible
asa positive electrode [212]: 1) complex transition metal deintercalation/intercalation of lithium ions into/from
oxides with a layered structure of the general formulathe lithium planes. The movement of lithium ions
LiMO2 (M= Co, V, Cr, Mn, Ni, Al); 2) complex oxides between MO: layers ensures fast twdimensional
of transition metals with a spinel structure dhe general diffusion of lithium ions, while the edgesharing
formula LiM204 (M= Mn, Ni); 3) compounds based on octahedral arrangement of MOs with direct M AW
complex phosphates with a polyanionic structure of theinteractions ensures good electron conductivity. Lithium
general formula LMPOs (M= Fe, Co, Mn, Ni).LiCoO. cobaltite has a theoretical capacity of 273m8A - h/g
(LCO), LiFeP@ (LFP), LiNizCowsMnusO2 (NMC, [13].
NMC-111 has a crystal structure of théNaFeQ
e s e o M9 Jereciee, type [12] and contains nickel in the oxidation state +2,
Yekaterinburg 620066, Russia cobalt in +3, and manganese in +4. Due to the close radii
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