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Report: 

 

The experiments from this proposal was devided into two parts. One part analysed ex-situ 

samples of Si and SiX (where A = O, N, C, P, x< 1) samples from different steps of charge. 

The second part was operando studies.  

 

Figure 1 shows pristine Si in capillary with the calculated PDF pattern compared. There were 

some issues with the samples where some capillaries was difficult to get a scattering pattern. 

But we were able to validate the pristine electrode powders and their nearest neighbour 

distances from PDF analysis.  

 

In figure 2 we plotted the PDFs for a half cell with crystalline Si anode in a heatmap format 

alongside electrochemical data. The data we got was unfortonatly overshadowed by Cu and Li 

diffraction and we had to remove peaks manually to obtain the PDF for Si.  however by 

subtracting the first PDF from the subsequent ones in the opeprando series (difference PDF1, 

figure 3) it is possible to see the movement of peaks in low (2 – 3.25 Å) and high (6.5 – 8 Å) r 

regions which match with distances that Key et al.2 reported to change during lithaition of 

silicon. The changes in peak position appear to be strongly correlated with the 

electrochemistry. 

 



 

Figure 1: PDF pattern of Si from capillaries (green) and the calculated PDF pattern (blue). 

 

 

Figure 2 (left) and 3 (right): PDF patterns of Si put in a heatmap to see the changes during discharge of the battery 

(left). To highlight the changes one can see a differiential PDF (right) where the first PDF pattern was substracted from 

the following PDF patterns. 
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