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Fig. S1 SEM images of (a) Ni-NCNT, (b) Co-NCNT; TEM images of (c) Co-NCNT,
(d) Ni-NCNT, (e) Co2Ni-NCNT, (f) Fe1Ni-NCNT, (g) Fe2Ni-NCNT and (h) Fe-NCNT



170
2apK
Al
180K
150}
120K
4 N

60K

13 6 L] 52 65 18 81 104 n7y

Lec300 OCats Q000 ke Dot Octane Elect Supsr

4

ﬂﬂﬁo_ 13 re ] i3 82 L3} 15 §1 04 unr

Lec 820 SRSCnts  TA30kaV et Octane Elet Super

0 13 26 9 52 (13 73 91 104 u7

L TR 515 Cnts. 7130 keV Dwt: Octans Ebect Super

42K

0% 1 2 19 52 & 78 91 104 17

ecd3  45(n  710keV Dk Octane Bect Super

Fig. S2 SEM images and compositions by SEM-EDS of Co1Ni-NCNT
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Fig. S3 SEM images and compositions by SEM-EDS of Co2Ni-NCNT
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Fig. S4 SEM images and compositions by SEM-EDS of CosNi-NCNT
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Fig. S5 SEM images and compositions by SEM-EDS of FeiNi-NCNT
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Fig. S6 SEM images and compositions by SEM-EDS of Fe;Ni-NCNT
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Fig. S7 SEM images and compositions by SEM-EDS of FesNi-NCNT
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Table S1 Summary of compositions and ratio of M/Ni of MxNi-NCNT samples by

SEM-EDX
Catalvsts Atomic composition % M/Ni Ratio
y C N O Fe Co__Ni Co/Ni Fe/Ni
CoiNi-NCNT 84.13  2.08 2.89 — 5.49 5.42 1.01 —
CooNi-NCNT 86.22 1.72 3.23 — 5.96 2.87 2.08 —
CosNi-NCNT 85.29 355 4.10 — 5.95 112 5.31 —
FeiNi-NCNT 80.50 1.78 3.32 7.77 — 6.63 1.22
FeaNi-NCNT 71.26  4.86 450 1274 — 6.66 1.92
FesNi-NCNT 65.47 2.76 4.57 23.37 — 3.84 6.08
(@) 2 Atom (%) (b) N1s
Y C:923 Pyridinic N |
| N:3.0 ——Pyrrolic N i
0:28 = Graphitic N
: Fe:1.0 z|—x-0
£ Ni: 0.8 E ,
RI:II(I ﬁ(rlﬂ 4(.Il'l Zl'lil] 0 4;[] -I-I;‘S -ll.]U 3':’5
Binding Energy/eV Binding Energyv/eV
(C) Ni2p (d) Fe 2p
Ep_: " )
p,, ) Pya 2py,
880 87.'0 86.[] 8.';[] 7.;0 750 Ti[l 700
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Fig. S8 (a) XPS survey spectrum, the high-resolution XPS spectra of (b) N 1s, (c) Ni
2p, and (d) Fe 2p of Fe1Ni-NCNT
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Fig. S9 Nitrogen adsorption-desorption isotherms of various samples
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Fig. S10 (a-e) Cyclic voltammograms at various scan rates for different samples. (f)

The linear relationship between current density and scan rate.



Linear sweep voltammetry (LSV) measurement

Linear sweep voltammetry (LSV) measurement was conducted to evaluate the

activity of samples in Np-saturated 0.1 M KHCOz and then CO,-saturated 0.1 M

KHCO:3 at the scan of 50 mV/s. The potential range was 0 V ~ -1.2 V vs. RHE.
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Fig. S11 Linear sweep voltammetry curves of M-NCNTs in CO»-saturated and

N2-saturated 0.1 M KHCOs at a scan rate of 50 mV/s
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Fig. S12 (a) XRD patterns and (b) FE of products at -1.0 V vs. RHE in CO- saturated

0.1 M KHCO:s of various samples.
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Fig. S13 Linear sweep voltammetry curves of (a) CoiNi-NCNT, (b)

Fe2Ni-NCNT. Chronoamperometric I-t curve and FEco and FEH2 of (c) Co1Ni-NCNT,
(d) Fe2Ni-NCNT at -1.0 V vs. RHE for Ni-NCNT poisoned with 20 mM NaSCN in
CO; saturated 0.1 M KHCO3
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Fig. S14 The faradaic efficiencies of CO and Hz on (a) Co1Ni-NCNT, (b)
Co2Ni-NCNT, and (c) CosNi-NCNT at different potentials.
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Fig. S15 Faradaic efficiencies of various samples at -1.0 V vs. RHE




Fig. S16 SEM image of Co:Ni-NCNT electrode after 8h electrolysis at -1.0 V vs.

RHE
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Fig. S17 Long-term stability measurement of CoxNi-NCNT at -1.0 V vs. RHE
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Fig. S18 Total current density and Faraday efficiency of each product on (a)
FeiNi-NCNT, (b) Fe2Ni-NCNT, and (c) FesNi-NCNT at -1.0 V vs. RHE in
COg-saturated 0.1 M KHCOg solution.



