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GASSING OF SODIUM ION BATTERY ANODES  
IN FULL-CELL MEASUREMENTS 

Untreated + carbonates: 
 High irreversible capacity in 
1st cycle  

 Strong evolution of CO2 in 
1st cycle  

 Lower gassing in the next 
cycles, but also significantly 
lower capacity.  

 H2 formation strongest during 
sodiation.  H2 can freely leave 
the pores. 
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ARTIFICIAL SEI THROUGH CVD COATING OF ACTIVATED CARBON  

 

DEMS Cells were measured against a commercially available NaNFM (nickel iron manganese oxide) cathodes and sodium metal 
reference electrodes. The measurements where conducted with 20 mA/gAM (CC). Details of the DEMS method are described in [2,3],  
synthesis and further material characterization in [1]. 
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CVD-coated + carbonates: 
 Capacity retention strongly 
increased  

 Less CO2 in 1st cycle  

 Similar amounts of H2, 
probably mainly product of 
sodium reacting with protic 
surface groups of the carbon. 

 H2 formation strongest at the 
upper voltage cut-off of the 
anode. H2 is trapped in the 
particle until it contracts in 
desodiated state.  

Untreated + diglyme: 
 Less irreversible capacity in 
1st cycle compared to 
carbonates, but still 
significant. 

 Strong H2 formation in the  
1st cycle  

 H2 formation strongest during 
sodiation. H2 can freely leave 
the pores. 

 Evolution of small amounts of 
ethene and methoxy ethene 
as decomposition products of 
diglyme 

CVD-coated + diglyme: 
 Capacity retention further 
increased  

 Less but similar H2 release  

 Similar amounts of H2, 
probably mainly product of 
sodium reacting with protic 
surface groups of the carbon. 

 H2 formation strongest at the 
upper voltage cut-off of the 
anode.  

 Less or no evolution of 
ethylene and methoxy ethene 
(bend baselines are an artifact 
of the data evaluation)  

1M NaPF6 in EC:PC:FEC 

CVD-Coating

1M NaPF6 in Diglyme 

The capacity of hard-carbon anodes strongly depends on porosity: higher porosity provides more sodium storage sites 
but increased surface area leads to more side reactions with the electrolyte. Pores, which are inaccessible to electrolyte 
(closed or bottle-neck pores), are therefore preferred. Here the recent core-shell concept (a porous core with an 
electrolyte-sieving shell) is tested, using commercially available activated carbon coated using chemical vapor 
deposition (CVD) [1]. Differential Electrochemical Mass Spectrometry (DEMS) [2,3] is used to compare core and core-shell 
materials in two electrolytes.  


