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As we globally realize large-scale electrical energy storage coupled with the rapid increase in 
global electromobility, the challenge of securing a consistent supply of critical raw materials 
utilized in lithium-ion batteries (LIB) continues to grow. Consequently, the search for 
alternative systems delivering comparable energy densities has become an important topic. 
Multivalent metals, renowned for their long-term stability, emerge as promising candidates in 
this regard. 
 
The combination of calcium and sulfur represents a potent alternative, attributed to their 
abundant availability and recent research delineating the appreciable stability of their 
electrolyte system. [1] Nevertheless, to enhance fabrication efficiency, performance, and 
stability, a deeper understanding of the electrochemical dynamics at the anode surface, 
where the electrolyte interfaces with calcium, is essential. The work in the Casino project [2] 
aims for an understanding and optimization of key aspects towards its application. 
 
The electrochemistry happens at the surface between the electrodes and electrolyte system. 
Understanding the details is what makes improvements possible. A novel in-situ model 
system is developed to mimic the behavior of the macroscopic symmetric Ca-Ca battery 
system while allowing atomic-level observations. Direct transfer of 2D materials enables the 
formation of liquid pockets and therefore high-resolution studies. [3,4] Calcium and 
electrolyte solution is encapsulated between 2D materials, and In-situ investigations are 
employed combined with EELS and EDX to uncover key mechanisms.  
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