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Electrochemical energy storage and all related upstream and downstream technologies are 

pivotal for meeting sustainability and decarbonization targets within the European Green Deal. 

The University of Rome "La Sapienza" is pursuing an integrated research strategy across many 

complementary PNRR initiatives—MOST CN4 Spoke 13, NEST PE2 Spoke 5 and Spoke 6 and the 

follow up projects HYLESS Proof-of-Concept, and Educational MOOC MOST Spoke 13—that 

collectively address the full battery value chain as well as electric power systems and modeling. 

The MOST CN4 Spoke 13 initiative ("Electric Traction and Batteries") addresses the full 

electrochemical energy storage value chain—from advanced materials through system 

integration, electric mobility infrastructure, and grid interface technologies—to accelerate 

Europe's decarbonization and autonomous energy independence. This cross-cutting endeavor 

encompasses four integrated research and innovation axes: (1) development of sustainable 

battery chemistries and circular economy integration; (2) engineering of complete 

electrochemical devices for safety, durability, and reusability; (3) electric traction systems and 

power conversion; and (4) knowledge dissemination and workforce development. 

Beyond the core MOST initiative, follow-up projects extend innovation scope: HYLESS 

demonstrates solid-state battery prototypes at TRL3; the Educational MOOC translates research 

outcomes into comprehensive training across 7 university partners and diverse stakeholder 

audiences. 

The NEST PE2 Spoke 5 and Spoke 6 initiatives (“Energy Conversion” and “Energy Storage”, 

respectively) address in parallel the full electrochemical energy storage/conversion value chain 

ranging from aprotic/protic batteries to Smart Grid integration, power systems and hydrogen 

technologies.  

Within NEST PE2 Spoke 5, Sapienza advanced energy conversion through four complementary 

lines involving four departments: GaN-based grid-forming converters and digital twins (DIEE); 

thermo-fluidic characterization of U-shaped microchannel heat sinks (DIMA); innovative 

chemistries and multiphase processes for lithium-, sodium- and solid-state batteries (Dept. 

Chemistry); and nano-enhanced, low-impact CO2 capture, utilization and decarbonization 

solutions for cement and ironmaking industries (DICMA). 

The joint effort of Sapienza within NEST PE2 Spoke 6 involves four departments, from both Science 

and Engineering, dealing with Energy Storage Technologies from materials to prototypes (EST 

project). The activities have included the development of electrochemical energy storage 

materials and prototypes (Dept. Chemistry), advanced spectro-microscopy for battery materials 



(Dept. Physics), testing and valorisation of electrochemical storage systems (DIMA) and modelling, 

simulation and performance prediction of thermochemical and electrochemical devices (DICMA). 

This multifaceted approach addresses critical raw material scarcity, environmental sustainability, 

technological innovation, and human capital development—essential pillars for Europe's 

autonomous and green energy future. 


