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Figure S1. TGA curve of the catalyst In;-Ce; under the air atmosphere (the total flow rate was 20

mL/min).
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Figure S2. SEM images of the catalyst CeO, (a) and catalyst In,O5 (b). (c) TEM image of the
catalyst In;-Ce;. SAED images of In,-Ce; (d), In-Ce; (e) and In;-Ce, ().
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Figure S3. HRTEM images of the catalyst In,O3 (a) and the catalyst CeO, (b). SAXD images of the
catalyst In,O; (¢) and catalyst CeO, (d).
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Element At. No. Line s. Netto

[%a] [%a] [%]  (1sigma) (2 sigma) (3 sigma) (Lsigma)  (2sigma) (3 sigma)
Oxygen 8K-Serie 213112.24 47.65 B7.86 231 4.62 6.93 18.87 37.74 56.61
Indium 49 L-Serie 1374 6.19 24120 6.20 0.30 0.59 0.89 4.78 9.57 14.35
Cerium 58 L-Serie 852 7.25 28,24 5.95 0.38 0.75 1.13 5.17 10.34 15.51
Nitrogen 7K-Serie 0 0.00 0.00 0.00 0.00 0.00 0.00 10.00 20.00 30.00

Sum 25.68 100.00 100.00

Figure S4. EDX spectrum of the In;-Ce;.
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Figure S5. Raman spectra of In;-Ce, In,O3 and CeO,.
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Figure S6. The nitrogen adsorption-desorption isotherms of the three catalysts, In,-Cey, In;-Ce;,
In,-Ce, respectively.
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Figure S7. The cyclic voltammetry curves of (a) In;-Ce; (b) In;-Ce; (c) In,-Ce; (d) the estimated

Cq values.
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Figure S8. Photoluminescence spectra of the three catalysts.
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Figure S9. WT-EXAFS of Ce of the prepared catalysts CeO,, In,Cey, In;Ce; and In;Ce;.
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Figure S10. O1s XPS spectra of the (a) CeO, (b) In,0s. Ce spectra of (¢c) CeO,. In 3d spectra of the

(d) III203 .

=t Ref
In,-Ce, ” ﬂ eference
Poor oxygen vacancies

— -
Inl-Cel
Rich oxygen vacancies
In;-Ce, ’ J

Poor oxygen vacancies

CHI 660E

Tail gas absorber

Figure S11. The schematic illustration for the electrocatalytic NRR process.
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Figure S12. The standard curve of the NH,Cl solution with various concentration.
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Figure S13. The linear sweep voltammetric curve of the catalyst In;-Ce; in (pH=13) KOH aqueous

solution under Ar and N, atmosphere.
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Figure S14. (a) The cycling test of the catalyst In;-Ce; at -0.3 V versus RHE. (b) UV-vis curves of

the catalyst In;-Ce; corresponding to the cycling test.
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Figure S15. The images of the In;-Ce; after the NRR (a) the SEM morphology. (b-c) the TEM
images. (d) the HRTEM image.
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Figure S16. (a) the XRD patterns of the catalyst In;-Ce, before and after the NRR. The XPS spectra
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of the In;-Ce; after NRR: (b) O 1s (¢) In 3d of the In,O; (d) Ce?* and 3d of the Ce*".
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Figure S17. (a) the amount of NH; generated with different gas atmosphere after electrolysis at
potential of -0.30 V under ambition condition. (b) the UV-vis curves of the catalyst In;-Ce, at

different conditions.
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Figure S18. NH; yields and FEs of In;-Ce,; at the potential of -0.30 V with alternating 2h cycles

between Nj-saturated electrolytes with a total of 12h.
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Table S1. Comparison of the NHj yield rate and FE for In;-Ce,/CP with other NRR

electrocatalysts at ambient condition

Catalyst Electrode NH; yield rate FE(%) Ref.
In;-Ce, 0.1 M KOH 26.1pg h- ' mg, ., , 16.1 This work
Bi V,0,,/CeO, 0.1M HCI 2321pg h 'l mgg, 10.16 1
MosS,/CC 0.1 M Na,S0O, 4.94pg hil mg,, 1.17 2
a-Au/CeOx—RGO 0.1M HCI 8.3ug h' mg, 10.10 3
BisO,;Br water 23.46pg h™' mg., 2.3 4
PCN 0.1M HCI 8.09 ugh' mg., 11.59 5
Au NRs 0.1 M KOH 1.64 pg h'! em, 3.88 6
Ru SAs/N-C 0.05M H,SO, 120.9ug h! mg., 29.6 7
Pd,,Cu,¢/rGO 0.1 M KOH 2.80ugh™ mg, 4.5 8
hollow Cr,0; 0.1M Na,SO, 253ugh!' mg 4 6.78 9
microspheres
TiO,-rGO 0.1M Na,SO, 15.13ugh! mg,_, 3.3 10
Mn;0, nanocube 0.1M Na,SO, 11.6pugh™ mg., 3.0 11
carbon nitride 0.1 M HCI 8.09ugh™' mg.,, _, 11.59 12
MoO; 0.1 M HCI 29.43pugh™' mg, 1.9 13
defect-rich MoS, 0.1M Na,SO4 29.28ugh™' mg, 8.34 14
BG-1 0.05M H,S0O, 9.8 ughlem™ 10.8 15
NCM 0.1 M HCI 8 ughlem™ 5.2 16
CNS 0.25 M Li2S0O, 97.18 ug h'' cm™ 11.56 17
Rh NNs 0.1 M KOH 23.88ugh™' mg, 0.217 18
AuHNCs 0.5 m LiClO, 39ughtem™ 30.2 19
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