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(a) Before cycling

Figure S1. SEM cross-section images of Nag[V1002s] electrodes before and after cycling (meas-
ured at 1.75V)
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Figure S2. Normalized in-situ V K-edge XANES spectra for Nas[V1002s] electrodes in the first cycle
at potential of OCV (3 V), first full reduction (1R, 1.75 V), first full oxidation (10, 4 V) compared
with V,0s5 and V.04 reference materials.



Powder
20000
10000
T T T T T T T T T
Before cycling
15000
‘e O Raw data
(&] — Fitting sum
> = = = = Background
"% 10000
c
3
£
20000 ——
15000
10000
5000
] T T T T T T T -- T
520 518 516 514 512 510

Binding Energy/ eV

Figure S3. XPS spectra of Nag[V1002s8] powder and electrodes before and after cycling
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Figure S4. (a) Cyclic voltammograms of Nag[V1002s] electrodes at 0.1, 0.2, 0.5,1,2 mVs?tin1M
LiPF¢/EC:DEC (1:1) in a half-cell configuration with Li metal as counter electrode and reference
electrode. (b) Peak current versus square root of scan rate for the main redox peaks in (a).
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Figure S5. Schematic sketch of the in situ XAS cell. The coated foils were assembled in a 2016 coin
cell with circular metallic lithium metal (diameter 16 mm) as the counter electrode, and polyole-
fin (diameter 19 mm) as separator. The stainless steel cap, bottom, spacer, and spring were
punched in order to generate windows for X-ray penetration (beam size: 2 x 2 mm?). Those
windows were covered with Kapton sealed by AB glue. 1M LiPFs in EC:DEC (1:1 weight %) was
employed as electrolyte.





