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Figure S1. SEM images of LLZTa samples: a) manually “fractured” cross-section, b) “ion-milled” cross-section, c) 
surface of the LLZTa pellet before polishing, d) surface of the LLZTa pellet after polishing.  
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Figure 5.5 SEM images of LLZTa samples: a) manual “fractured” cross-section, b) 

“ion-milled” cross-section, c) surface of the LLZTa pellet before polishing, d) surface 

of the LLZTa pellet after polishing. 

 

 

The surface of the pellet was analysed  by SEM/ EDX and XPS, and  reported  in Figure 

5.6a-b. EDX analysis, performed  on the manual “fractured” cross-section after being 

exposed  to air, reveals the net presence of carbon species covering the LLZTa grains. 

Similarly, the XPS analysis reveals a dominant signal coming from the C  1s region 

where two main peaks are detected  correspond ing to C-H and  –CO
3 
components. The 

photoelectron signal coming from other components such as La 3d , Zr 3p and  Zr 3d  

regions was not present, due to the high thickness of the C-rich surface layer 

( > 8 nm). An Ar
+
 sputtering step was employed to etch the surface of the pellet for 

d ifferent periods and  to assess the thickness of the C-rich layer. After 4 min, the C 1s 

signal was drastically decreased , especially the peak related  to C-H component, but 

still the signal of La 3d  or Zr 3d  was not detected  yet. The first signals of La and  Zr 

appeared  after 14 min and  they became clearly visible after 34 min. Their presence 

confirms the partial removal of the C-rich layer, but a detailed  

quantitative/ qualitative investigation on the oxidation state of these elements was 

not possible as Ar
+
 ion sputtering is a destructive method. 
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Figure S2. CV of a Sn composite electrode with 100 nm particles vs. Li metal at scan rate of 50 V/s. 

 

 
Figure S3. Waterfall representation of selected 40-140 scans (corresponding to 10-35 h) extracted from the 

operando XRD measurement of an Sn composite electrode coated on LLZTa and cycled vs. Li metal at 90°C in the 
potential range 0.2 – 1.6 V vs. Li+/Li at C/50 rate 


