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IPCEI Projects 



Cathode materials used in  
Li-ion batteries 

  
  Lithium Cobalt Oxide (LiCoO2 or LCO)  
 Lithium Manganese Oxide (LiMn2O4 or LMO) 
 Lithium Nickel Manganese Cobalt Oxide    
   (LiNiMnCoO2 or NMC) 
 Lithium Iron Phosphate (LiFePO4 or LFP) 
 Lithium Nickel Cobalt Aluminum Oxide (LiNiCoAlO2  
   or NCA) 
 Lithium Titanate (Li4Ti5O12 or LTO) 
 



Li-S batteries 



Li-S electrochemical reaction 

M. Barghamadi et al., J. Electrochem. Soc. 160 (2013) A1256–A1263 

16Li+ + 16e− + S8→ 8Li2S 

 Two discharge platos =  two reduction 
peaks on CV. 

 Oxidation peak is related to the long 
charge plato what confirms formation of 
lower polysulfides Li2S2 and Li2S. 

T. Kazda, M. Krbal, M. Pouzar, J. Vondrák, A. Straková Fedorková, et al. J. Power Sources 331 (2016) 293. 



Composite cathode material based on carbon-sulfur matrix with 
nanoparticles, nanofibres and conductive polymers. 

Main goals 

Low-cost, safe, no heavy metals, 3x higher capacity, good stability 
and, efficiency and life time. 



Samples preparation and testing 



Prototype preparations and 
testing 

Anode: Li, W ≈ 0.5 mm 

Electrolyte: DME:DOL 2:1 + 0.7 M LiTFSI + 0.25 M LiNO3 

Polymeric separator 



Safety tests - Li-S prototype after overcharging and nail     
penetration test. 

NATO SPS project No. 985148 



EU Patents: 
 
1. Advanced Pre-Lithiated 

Heterofibrous Monolithic 
Wafer-Like Silicon Anode 
(2021) 

2. Advanced monolithic sulphur 
wafer-like cathode based on 
hyper-branched super-
structures and method of 
manufacture thereof (2020)  

3. Alkali and/or alkaline earth 
ion - monoclinic sulfur 
allotrope battery with self-
supporting electrodes (2018)  



Metal Organic Frameworks 













D. Capková et al., Applied Energy 332 (2023) 
120543 
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- NATO SPS project No. 985148 (2016-2020) 
- APVV-20-0138 a APVV-20-0111 
- DSV projekt iCoTS -  Inovatívne riešenia pohonných, energetických     
a bezpečnostných komponentov dopravných prostriedkov 
- IPCEI_IE_FLOW_BESS_012021 Redoxné prietokové batérie 
(InoBat Enegry) 
- IPCEI REBATT 313012BUN5 Regenerácia použitých batérií 
z elektromobilov (ZŤS Výskum a Vývoj) 
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