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Figure S1. (a) Schematic diagram of the internal structure of the electrode. (b) Photo 

of tested soft pack batteries 
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Figure S2. In situ XRD characterization of graphite electrodes at different discharge 

rates. At 0.05C and 0.1C, the graphite electrode works normally and the image 

changes clearly. And the 𝐿𝑖𝐶6 phase does not increase when it is left standing, 

indicating that there is no lithium precipitation. When the circulation rate increases, 

there are three obvious changes. Firstly, the noise in the image becomes larger, which 

is caused by the increasingly severe SOC non-uniformity. Secondly, the 𝐿𝑖𝐶6 phase 

is uniformly enhanced during standing, indicating that lithium precipitation occurred 

and lithium re-intercalated during standing. Finally, at 0.2C and 0.33C, there is almost 

only a slight 𝐿𝑖𝐶12 signal during standing which will finally dissipate, while at 0.5C 

and 1C, the 𝐿𝑖𝐶12 signal is significant. It can still disappear at 0.5C in the end, and 

there is almost no change when left at 1C. It also shows that the SOC heterogeneity 

increases with the increase of cycle rate. 

 

For the operando XRD patterns of different currents, cells were charged at 0.2C and 

discharged at 0.05C, 0.1C, 0.2C, 0.33C, 0.5C and 1C respectively. The operando 



 

Energy Materials 

XRD patterns were collected over the 2𝜃 angles from 10.8 to 12.5°, and the data 

collection time for each pattern is 3 minutes.  

 


