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Report: 

Due to the COVID-19 situation, closure of the ESRF 

electrochemistry lab and rules preventing us from travelling 

by air with experimental lithium ion batteries, we had to bring 

assembled cells for total scattering CT (TSCT) from overland 

from Oslo to Grenoble. Unfortunately, by the time we arrived 

at the ESRF none of the cells was in good working condition 

and we could not assemble new ones. None of the cells went 

beyond the initial lithiation of the silicon, and only minimal 

lithiation (under 10 %) was observed. 

 

Despite the experimental problems we were able to validate 

TSCT as a highly sensitive method for studying silicon 

lithation. By subtracting the initial PDF of pristine amorphous 

silicon from the PDFs obtained during the operando 

experiment we can see changes in the structure, even with 

minimal amounts of lithium alloyed (figure 1). 

 

The almost complete disappearance of of the 3.8 Å peak in 

the difference PDF and the growth of the 2.85 Å peak agree 

with the literature measurements of ex situ PDFs. The 

difference method allows us to pick out trends which are 

almost invisible in the untreated PDF series. The number of 

data points in the operando experiment confirms that these 

observations are real trends, not just noise. 

 

To conclude, we believe this experiment has shown the high 

sensitivity of TSCT for a weakly scattering material with a 

complex mechanism in a battery which did not perform very 

well. The less than 10 % lithiation is still observable. A 

manuscript based on the results is in preparation.  

 Figure 1 Difference PDF contour plot for 

lithiation of amorphous silicon, obtained using 

operando TSCT 


