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Lithium  
Metal 

Solid Electrolyte  
Interphase (SEI) 

Aqueous Electrolyte (alk.) /  
Sol. Reaction Products 
(LiOH) 

Gas Diffusion 
Electrode (GDE) 

O2 / Air  Aprotic  
Electrolyt 

Polymere 
Layer Separator 

Adiabatic reaction calorimetry 

Element Chemical and physical cause 

R0 
Ohmic resistance, electrolyte 

resistance 

R1||CPE1 Anode charge transfer  

R2||CPE2 
Cathode process: charge 

transfer of sulfur intermediates 

R3||CPE3 
Cathode process: reaction and 

formation of S8  and Li2S layer 

R4||CPE4 Nernst-diffusion 

Electrochemical impedance 
 spectroscopy [2] 
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• Electrolyte resistance influenced by Li2Sx dissolution 

• Formation of insulating layer (R3) during discharge 

In situ/operando  
X-ray diffraction [1,4] 

For the first time: 
 

• In situ /operando detection of Li2S  

• Semi-quantification of crystalline products 

• Detection of amorphous phase  

• Modification for tests at elevated 
temperatures 
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UV-Vis spectroscopy [3] 
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• UV-Vis absorption analysis of sulfur 

species under argon atmosphere 

• Formation and reaction of 
Li2Sx:Semi-quantitative analysis 
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Thermogravimetry coupled 
with mass spectroscopy [4] 

• Reduction of sulfur content on 
bulk of cathode 

• Degradation of PVDF and 
structure changes of CB 

Cyclic voltammetry [5] 
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• Analysis of oxidations and reductions 

• Run with different electrolytes and gases for Li-
air cathodes in half cells at various temperatures 
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Binding energy / eV

6 (300 mV)

3 (1800 mV)

2 (1300 mV)

        Pristine

    367.4 eV

  367.7 eV

368.1 eV

X-ray photoelectron  
spectroscopy [6] 

 

• Investigation of Ag oxidation states 
in gas diffusion electrodes for 
metal air batteries 

• High resolution measurements 

A 

Separator Current 
Collector (Cu) 

Current 
Collector (Al) 

Li1-xMO2 LixCn 

Charge 

• Investigation of the Thermal Runaway 

• Battery safety can be quantified 


