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(a) 'H-NMR for EC and EMC with Li,0
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(b) "H-NMR for EC with Li,O (4.0 to 3.0 ppm)
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Fig. S1 (a) 'H-NMR analysis results for supernatants of carbonate-based solvents (EC and

EMC) with Li,O, (b) expanded 'H-NMR spectrum for EC supernatant (4.0 to 3.0 ppm), (c)

expanded "H-NMR spectrum for EMC supernatant (4.5 to 3.0 ppm), (d) expanded 'H-NMR

spectrum for EMC supernatant (1.5 to 0.5 ppm)



(a) Gas chromatography results

GC-solvent (acetone)

-EC+Li,0

5 EC
]
s ) co, if) Ethylene glycol /"
> % S
&= M 1 : . 1 : I . 1 : I : 1 x 1 n 1 L I : I n 1 n 1 n I
2 |-emc+Li0 EMC
@
-
| =

jii) Me OH

= iv) EtOH

il co, \ Y ) Dme vi) DEC
i L ‘Tj—“ i lI i 1 L 1 L I |'l 1 I 1 I 1 s I I 1 I 1 1% 1 s I I
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

Retention time (m)

(b) Mass analysis results

i) co,

el =
E‘Tl.}o‘ I
12 141 ns B18 1Y 0 o fls
ARl ”I 11 | | 1 T ) N 1 ) ) N ] ;

ii} Ethylene glycol

s iii) MeOH I =
=- 2"31.
< |
o ERTAIRLL JTCRTE Pt B BT ETarrrTe] = M
- L1l 1l PRI N L ] . 1 3 ! d
ol =
5 | iv) EtoH
=
3 - 481
(= 27 7% - (5
— wimemny 2ty | B4l atgdtin] s szmesz 1)
TR 11111 Y v o ] . ; ; ; :
v) DMC T 4

2204

&
151 I = |
I - wnd HPuE sssatieas assmﬁéﬂu sms Bas  myiss
N1 THT 1 . 1l 111 11 1 ' | |] 1 1 . ]
4

vi) DEC ‘

238

1
®
B
a7 ., -
AT = | Fih | £ gastafiislear PELE ii ulals ,ij 1|1.I7ﬁ"al| 1
1

60 80 100 120 140

3 e
|

Mass (m/z)

Fig. S2 (a) GC analysis results for supernatants of carbonate-based solvents (EC and EMC)
with Li,0, (b) Mass patterns for individual components formed by carbonate-based solvents

decomposition



(a) Decomposition reaction of cyclic carbonate
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(b) Decomposition reaction of acyclic carbonate
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Fig. S3 Suggested mechanism for chemical decomposition of solvents by Li,O: (a) EC, (b)

EMC



(a) Gas chromatography resuits
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Fig. S4 (a) GC analysis results of i) EC + EMC, ii) EC + EMC + TMSP + Li,0, and iii)

TMSP + Li,0, (b) Mass pattern of i) TMSOH, and ii) TMSOTMS



(a) (b)

102 :\3'100
— NoOne :
- e 3% TMSP
S g
@
‘E\wu— ©
g | LLE
2 ]
E L2
o 98- -E
Q2 o
Q 1 =
£ 3 98+
O 96 [&]
3 ]
o o
o o
[
94 r T : . I -
0 20 40 60 80 100

None 3% TMSP

Number of cycles

Fig. S5 (a) Coulombic efficiency of the cell, (b) average Coulombic efficiency of the cell

(black: standard electrolyte and blue: 3% TMSP-controlled electrolyte)
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Fig. S6 (a) 'H-NMR analyses of supernatants from cycled cell, (b) expanded 'H-NMR
spectra from 0.35 to 0.25 (ppm) (black: reference TMSP, red: from the cell cycled with 1%
TMSP-controlled electrolyte after 1 cycle, blue: from the cell cycled with 3% TMSP-
controlled electrolyte after 1 cycle, green: from the cell cycled with 3% TMSP-controlled

electrolyte after 10 cycles)
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Fig. S7 Rate capability of the cell with a variation of TMSP contents (black: standard
electrolyte, red: 1% TMSP controlled electrolyte, blue: 3% TMSP-controlled electrolyte,

green: 5% TMSP-controlled electrolyte)



(a) After 1 cycle (TMSP)
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Fig. S8 EDS analysis for cycled electrode with 3% TMSP (a) after 1 cycle, (b) after 100

cycles (black: carbon, purple: oxygen, green: phosphorus, red: silicon)



(a) Si2p analysis after 1 cycle (b) Si2p analysis after 100 cycles
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Fig. S9 Si2p spectroscopic results (characterized by XPS) for cycled electrodes (a) after 1
cycle, (b) after 100 cycles (black: cycled with standard electrolyte, blue: cycled with TMSP—

controlled electrolyte)



