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1. LiPFs (commercial) electrolyte — additional NAP XPS data

20f7

3.20 - 450.00
3.00 ]
b 400.00 —
2.80 - -
In z ]
] < 35000
2.60 2 ]
g N
i 3 i
2.40] S 300.00
2.20] 250.00
2,00 - :
] 200.00
B B e e B — T T T L B e e e e e e e e e LN e e e e e e e
700.000 695.000 690.000 685.000 680.00 150,000  145.000  140.000 135000  130.000  125.000  120.000
Binding Energy [eV] Binding Energy [eV]
460.00 -]
2907 440.00 —
280 420.00
270 -
& 400.00 |
s ]
Fo i
e 2 380.00 |
g ]
250 k
360.00
2.40 -
340.00
230 E
3 320.00
T T T T — T e e e e e L e e e e e e TR B e s ey e e e e
700.000 695.000 690.000 685.000 680.00 150,000  145.000  140.000 135000  130.000  125.000  120.000

Figure S1. F 1s (left panel) and P 2p (bottom row) core-level spectra of LP30 electrolyte (top row) and

Binding Energy [eV]

in contact with a V205 single crystal (bottom row) at 10 mbar.
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Figure S2. F 1s and P 2p core-level spectra of the immersed V205 single crystal after cleaning with

EtOH.
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Figure S3. V 2p core-level spectra of a pristine V20s single crystal (blue curve, x0.1) and in contact
with the LP30 electrolyte at 10 mbar (black curve). Relative V# peak component areas are 4.6%
(pristine) and 4.5% (in LP30).
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Figure S4. Li 1s core-level spectra of the V205 single crystal after immersion in LP30 electrolyte and
cleaning with EtOH.
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2. Comparison of LiTFSI and LiPFs electrolyte— additional NAP XPS data
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Figure S5. P 2p core-level spectrum of LP30 electrolyte in EC/DMC at 10 mbar (here the BE scale is
referenced to CC/CH = 285.0eV).

35.00 —

30.00 —

25.00 —

20.00 —

15.00 —

Intensity [10 cps]

10.00 —

5.00 —

0.00 —

545.000 540.000 535.000 530.000 525.000
Spectrum [Idx] Binding Energy [eV]

Figure S6. Decrease of the molecular oxygen (O2) peak at ~538eV in the O 1s core-level spectra of
LiTFSI electrolyte, initially (red) and after 40 min at 1 mbar (blue).
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Figure S7. Li 1s (top), S 2p (middle), and N 1s (bottom) core-level spectra of LiTFSI in PC electrolyte
at 2 mbar. The chemical structure of LiTFSI is shown in the inset of a.
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3. Contamination layer thickness estimation

When the detected carbon is entirely attributed to a contamination layer, the quantification
result can be corrected with the estimated layer thickness:

Ay = Aptcone * €XP(deone. / (L * c0s8))

Ane = Angeone *(1 — €% / 100)"(—Lc1s/ Le)

Ane = Angcont *(1 = C% / 100)” ((~Eginc1s/ Exing)"0.842

with an estimated contamination layer thickness d

d = —L¢qs * c0s0 *In(1 — C%/100)

and an estimated attenuation length L in nm

L, = 0.00837 = E3*

Typically, a carbon contamination layer can be expected if the sample has been exposed to air.

This correction is only applicable, if the sample does not contain carbon as an integral part of its
composition [1-4].
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Figure S8. Survey spectrum of the pristine (top) V20s single crystal and after immersion in LP30
electrolyte and cleaning with EtOH (bottom). The quantification results after carbon contamination
correction and contamination layer thicknesses are shown as insets.
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