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Introduction 
 

New synthesis strategies are needed to prepare novel electrode materials for lithium-ion batteries. High-pressure / high-temperature routes are widely used within other fields of Solid State Chemistry to 

induce structural transformations of materials, conducting to novel polymorphs possessing structures not accessible at ambient pressure. The high pressure treatment changes both the crystal structure as well 

as the electronic characteristics of the material. High pressure driven transformations of several electrode materials have been studied and reported, for example LixFePO4,
[1,2] V2O5,

[3] Li2MSiO4 (M = Mn, 

Co).[4,5] It is proven that after exposure to high pressure/high temperature conditions, the electrochemical properties varied compared to the ambient pressure materials. For LiMn2O4 various studies report 

structural examinations at high pressure of these spinel phase[6-9]. But, only little is known about the electrochemical behaviour of these phases, when they are used as intercalation compound for an electrode 

in a lithium ion battery.[10] In this work we investigate the pressure driven structural and electrochemical modifications of spinel LiTM2O4 (TM = transition metal) cathode materials. 

Experimental Approach: 
 

DFT-Calculations 

High-pressure experiments are performed in a 1000 tons Walker-type multianvil press. The 

figure shows the step by step process of mounting the assembley. 

B (GPa) B, V (A3) E (eV) 

Spinel 108.1          4.2 74.95 46.795 

CaFe2O4 108.9           5.1 70.23 46.564 

Multianvil-Press High-Pressure Synthesis of LiMn2O4 

Phasetransition to the high-pressure phase of LiMn2O4 (CaFe2O4-type) from 6 GPa on 

visible. 
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Enthalpy-pressure diagram for the transition of LiMn2O4. Energy-volume diagram of LiMn2O4 
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