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Figure S1 AFM topography of the as sputtered (a)(c) Cu electrode and (b)(d) amorphous Si (a-Si)
electrodes. The insets include the RMS roughness and photographs of the ' inch diameter electrodes.
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Figure S2 Raman spectrum of the sputtered a-Si film showing the broad peak characteristic of amorphous
Si. The raman spectroscopy was performed with a Renishwa inVia Raman Microscope.
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Figure S3 Near-field reflectance spectra of the IR lasers on a Si wafer used in this work. These
wavenumber distributions demonstrate the wavenumber range used to measure the IR absorption of the
SEI layer.
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Figure S4 High resolution XPS spectrum of the Si 2p region of the pristine a-Si electrode.

(b) (c)
4 Spot 1
C
i1 Spot 2
T 8
s > Non Washed
Es 3 Nano-FTIR
3 =
3 <3 "Dry" Gen 2
2 Nano-FTIR
o
=
A LIEDC Ref
it i — ATR-FTIR
1800 1600 1400 1200 1000 800
Wavenumber (cm™')
3 g
© S
(e) M
0.154 2 s o
. Q c ~d
I D k-] ]
) > 2 8
E: 3 g =
= g ® 3
3 o, o =
= o E 200
0.101 ::‘:’ é Average
— ©
=z
i ; i "Dry" Gen 2
1800 1600 1400 1200 1o00Nano-FTIR
Wavenumber (cm™')

Figure S5 5 x 5 um AFM topography (a), and near-field white light image (b) of the washed (after 5
second immersion in DMC) a-Si electrode after the 5 CV cycles and 12 hour 0.05 V hold. Nano-FTIR
spectra at two spots marked in images (a) and (b) compared with the non-washed nano-FTIR spectra,
“dry” Gen 2 electrolyte and LiIEDC reference spectra (c). 0.5 x 0.4 um AFM topography (d) and near-
field whitelight image (e) of the washed electrode. Nano-FTIR spectra from the line scan at the locations
marked in images (d) and (e) (f).
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Figure S6 High resolution XPS spectra of F 1s, Si 2p, Li 1s, valence!, and P 2p for the a-Si electrodes
after 5 CV cycles and a 12 hour hold at 0.05 V that were (a) non-washed, (b) washed for 1 s with 50 uLL
of DMC, and (c¢) immersed in 5 mL of DMC for 5 s.
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Figure S7 AFM topography (a) and near-field white light image (b) of the non-washed a-Si electrode
scanned from OCV to 0.5 V at 0.1 mV/s. Nano-FTIR spectra from two locations shown in (a) compared
with the “Dry” Gen 2 electrolyte and LiEDC reference spectra (¢). Nano-FTIR spectra from the line scan
at the locations marked in image (b) (d).
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Figure S8 AFM topography (a) and near-field white light image (b) of the non-washed a-Si electrode
scanned from OCV to 0.3 V at 0.1 mV/s. Nano-FTIR spectra from the line scan at the locations marked in
the AFM and white light images (a) and (b) compared with the spectrum of “Dry” Gen 2 electrolyte (c).
Comparison of the nano-FTIR spectra obtained at 0.3 V to the ATR-FTIR spectra of PEO (100,000
molecular weight (Mw) from ref?), “Dry” Gen 2 electrolyte and LiEDC.
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Figure S9 AFM topography (a) and near-field white light image (b) of the non-washed a-Si electrode
scanned from OCV to 0.05 V at 0.1 mV/s. Nano-FTIR spectra from the line scan at the locations marked
in the AFM and white light images compared with the “Dry” Gen 2 electrolyte and LIEDC reference (c).

Tables
Table S1. Review of the washing procedures reported in the literature for studying the SEI on Si anodes
Si Material Washing ‘Washing Solvent Washing Amount Ref
time/Method
50 nm a-Si on Cu foil Ss DMC N/A 3
Si wafer 1-2 minutes DMC 1 mL 4
Si Wafer Rinsed twice DMC N/A 3
Gently Rinsed in
50 nm a-Si on Cu foil Triplicate, removed DEC N/A 6
with kimwipe
Si wafer Soaked three times DEC N/A 78
Si wafer 2 minutes DMC N/A i
Bmd.er free Si N/A DMC N/A 10
nanoparticle electrode
a-Si tl_un film on Cu N/A DMC 2 mL m
foil (neutron)
Si on Cu grid N/A DEC 50 uL 12
Si wafer 2 min DMC N/A 3
Si composite electrode N/A Sonicating DMC N/A 14
electrode
Si composite electrode Three suecessive baths, DMC 2 mL bath 15,16
1 minute each
Si wafer Washed three times DEC ~5 mL each time 7
a-Si thin film on Cu 10 s DEC 200 uL 18
Si nanowires Rinse three times DMC N/A 19




Binder free silicon Rinsed four times DMC 1 mL (in total) 0
electrode
Si composite electrode Rinsed three times DMC N/A 21
Porous Si composite Softly Washed three DMC N/A 2
electrode times
Si thin film Soaked Protonated DMC N/A 2
Si nanowires Overnight DMC N/A 24
Si nanoparticle Carefuuy rinsed 4 DMC I mL (in total) 25
electrode times
Si Wafer 60 s DMC 1 mL 26
Si thin film N/A DMC N/A 2
Si composite electrode N/A DMC N/A 28
Si thin film 60 s DMC 1 mL 2
Si Wafer N/A DMC N/A 30
Thin film Si Rinsed four times DEC N/A 3
Si naqopanlcles N/A DEC N/A »
composite electrode
33
Si thin film Gently rinsed DMC N/A
Si Thin film Gently rinsed DMC N/A 34
Si wafer Washed three times DEC/PC 1-3 mL 3
Si napopartlcle N/A DMC N/A 16
composite electrode
Si thin ﬁ}m/Sl N/A DMC N/A e
nanowires
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