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Figure S1 GC-TCD results of 0.01Bi/Sn, 0.05Bi/Sn, and 0.1Bi/Sn after CO2RR at -1.1 V vs. Ag/AgCl for 70

min
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Figure S2 NMR spectra of catholyte results of 0.01Bi/Sn after CO2RR at -1.1 V vs. Ag/AgCl for 70 min
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Figure S3 NMR spectra of catholyte results of 0.05Bi/Sn after CO2RR at -1.1 V vs. Ag/AgCl for 70 min
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Figure S4 NMR spectra of catholyte results of 0.1Bi/Sn after CO2RR at -1.1 V vs. Ag/AgCl for 70 min
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Figure S5 NMR spectra of catholyte results of 0.05Bi/Sn after CO2RR at -1.3 V vs. Ag/AgCl for 70 min



LS80
TL870
98870
812"
XA
€2

-

LEZ”
(45
EEA
£BZ"
Lez"
8vE”
19¢"
owL”
SsL”
S9L”
oLL”
08L"
F8L”
66L"

N e

ot A o

osv”
06%"
£¥8°
€10°
820"
0£0"
FrO”
TET
SPT”
091"
FES”
1857
999"
Leg”
058"
298"
CEEN
LL8"
6L8"
068"
268"
S06°

TECTTLTCTLT T LT T T L TN M

T W V=

6ESTL
mwm.hW.
9vs L
6657 L
mcw,hN
909°L

L9988 —

.

0.5 ppm

1.0

=1
g
L]

&
o~

=1
g
o

TH-NMR spectra

L

ﬂ

G8ZET — [

Tr8°BT
T2t 61— -

PEL TE — -

668°6E — B ——

SIT 67 — -—

296°0L —

1€E°FPL — u

£0G7CCT —
SP8ECT —

299 9eT—

13C-NMR spectra

2857661 — - —

ppm

T T T T T T
150 140 130 120 110 100

T
160

Figure S6 NMR spectra of catholyte results of 0.05Bi/Sn after CO2RR at -1.5 V vs. Ag/AgCl for 70 min
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Figure S7 NMR spectra of catholyte results of 0.05Bi/Sn after CO2RR at -1.7 V vs. Ag/AgCl for 70 min



(i) Analysis of HNMR spectra of cathodic electrolytes [BMIM]*[BF4]” and propylene carbonate before

CO2RR

Compounds

Molecular Structure

Chemical Shift (8 ppm)

Before Reaction

(0 mins)

After Reaction

(70 mins)

Propylene carbonate

(H2a, 1H, ¢t

4.88

(H2a, 1H, 1)

4.84

(H3b, 1H, dd)

4.54, /=8 Hz

(H3b, 1H, dd)

4.52, /=8 Hz

(H3c, 1H, dd)

4.04, /=8 Hz

(H3c, 1H, dd)

4.01, /=8 Hz

(H4, 3H, 5) 1.38

(H4, 3H, 5) 1.35

1-Butyl-3-methylimidazolium

tetrafluoroborate

(H2, 1H, t) 8.96

(H2, 1H, 1) 8.76

(H5, 1H, 1) 7.68

(H5, 1H, t) 7.53

(H4, 1H, 1) 7.61

(H4, 1H, 1) 7.50

(H6, 2H, t) 4.14

(H6, 2H, t) 4.09

(H7, 2H, m)

1.72

(H7, 2H, m)

1.72

(H8,
1.24

2H, m)

(HS,
1.29

2H, m)

(H9, 3H, t) 0.87

(H9, 3H, t) 0.83

(H10, 3H, s)

3.84

(H10, 3H, s)

3.84




(ii) Analysis of 13¢c.NMR spectra of cathodic electrolytes [BMIM][BF4]™ and propylene carbonate before

CO2RR
Chemical Shift (ppm)
Compounds Molecular Structure Before Reaction | After Reaction
(0 mins) (70 mins)
(C1) 155.37 (C1) 155.64
H— O__0 (C2) 74.16 (C2) 74.33
Propylene carbonate R =
¢ g (C3) 70.88 (C3) 7091
(C4)18.95 (C4) 18.80
(C2) 136.80 (C2) 136.60
(C4) 122.52 (C4) 122.30
F
. ¢ (C5) 123.84 (C5) 123.66
1-Butyl-3-methylimidazolium éH3 /\
e T F (C6) 48.96 (C6) 49.09
tetrafluoroborate P .N\V‘
2 9
. (C7)31.73 (C7)31.61
S\ \ 1\»/..CH;,
—/ (C8)19.28 (C8)19.07
(C9)13.43 (C9)13.24
(C10) 35.92 (C10) 35.70
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Figure S8 Current density of Bi/Sn during CO2RR at-1.1 V vs. Ag/AgCl for 70 min
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Figure S9 Current density of 0.05Bi/Sn during CO:zRR at various applied potentials vs.
Ag/AgCl for 70 min



