Supporting Information for Acta Phys. -Chim. Sin. doi: 10.3866/PKU.WHXB202004054

B B @BR-E - U R AL T IR SR CO2-H20 il & SR

MR, HRWEE, AEICER, BUE, MV, R
REBTA¥UT#K, WELTEREAZRE, ITERMHARFREAZRE, 0T A% 116024

Engineering of Bifunctional Nickel Phosphide@Ni-N-C Catalysts for
Selective Electroreduction of CO2-H.0O to Syngas

Chengyu Ye, Xiaofei Yu, Wencui Li, Lei He, Guangping Hao *, Anhui Lu
State Key Laboratory of Fine Chemicals, Liaoning Key Laboratory for Catalytic Conversion Carbon Resources, School of Chemical

Engineering, Dalian University of Technology, Dalian 116024, Liaoning Province, P. R. China.

"Corresponding authors. Emails: guangpinghao@dlut.edu.cn (G.H.); anhuilu@dlut.edu.cn (A.L.). Tel.: +86-15841101419 (G.H.).

sl



Fig. S2 HAADF-STEM images of (a) P/Ni-0@Ni-N-C, (b) P/Ni-4@Ni-N-C, (c) P/Ni-10@Ni-N-C and
EDX element mapping of N in (d) P/Ni-0@Ni-N-C, (e) P/Ni-4@Ni-N-C, (f) P/Ni-10@Ni-N-C.
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Fig. S3 XPS survey spectra of (a) P/Ni-0@Ni-N-C, (b) P/Ni-2@Ni-N-C, (c) P/Ni-10@Ni-N-C and
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(d) O 1s spectra of P/Ni-x@Ni-N-C (x =0, 4, 10).
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Fig. S4 (a) LSV curves of N-C and P/Ni-x@Ni-N-C in Ar (dash) and CO: (solid) saturated 0.5 mol-L™! KHCO3 solutions
(all curves were reported with iR compensation). loading amount: 0.85 mg cm™ on glassy carbon electrode, scan rate:

Potential (V vs RHE)

Potential (V vs RHE)

5 mV s7. (b) H: Faradaic efficiency and (c) H: partial current density of P/Ni-x@Ni-N-C at different potentials.
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Fig. S5 Stability of P/Ni-2@Ni-N-C at —0.8 V.
Table S1 Atom contents of surface Ni, P, N elements tested by XPS.
Surface element content (atomic fraction/%)
Sample
Ni P N
P/Ni-0@Ni-N-C 1.37 - 6.84
P/Ni-2@Ni-N-C 1.07 0.34 5.07
P/Ni-10@Ni-N-C 1.2 1.56 10.41
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Table S2

Comparison of electrocatalytic activity of different samples for CO:RR.

Catalyst Electrolyte Potential/(V vs RHE) Jjco/(mA cm™2) FEco/% Ratio (CO/H,) Ref.
CuO/Co0304 0.1 mol'L™! KHCO; 09V 5.2 345 0.5 1
CoNi-NC 0.5 mol'L™! KHCO; -05--1.0V 5-35 46-53 0.8-1.3 2
CdS,Sej-, (x=0-1) 0.1 mol'L™! KHCO; -12V 4-21.9 19-81 0.25-4 3
C0304-CDots-C3Ny 0.5 mol'L™! KHCO; -03--08V 0.05-3.2 10-89 0.25-14.3 4
Co-HNC 0.1 mol'L™! KHCO; -0.8V 2.6 35 0.54 5
AuCu/CNT 0.5 mol'L™! KHCO; -04V 0.05-1.4 5-94 0.05-19 6
Zn-Co@N-C 0.5 mol'L™! KHCO; -0.8V 2 20 0.25 7
Cu,0 cubes 0.1 mol'L™! KHCO; —0.6--08V 3.7-52 32-45 0.15-0.7 8
ZnCu alloy 0.1 mol-L™! CsHCO; 09V ~6.3 44-80 0.8-4 9
CF 0.1 mol'L™! KHCO; 09V 5-17.5 20-60 0.25-1.5 10
Coyg.75Ni2s/N-CNFs 0.5 mol'L™! NaHCO; -09V 11.4 85 5.7 11
Co@CoNC 0.1 mol'L™! KHCO; -0.3--0.8V 0.05-4.2 10-62 0.15-2 12
F/P-y-In,Se;/CP 30% (w) [Brim]PFg/65% () —1.8--2.3 V (vs SCE) 1-54 20-96.5 1/3-24 13
MeCN/5% (w) H,O
Rate-aligned
electrocatalyst (Au 0.1 mol'L"! KHCOs -0.8 338 62.5 1.7 14
substrate 3d Co, Ni, Fe)
Fe-N-C 0.5 mol'L™! NaHCO; -05--08V 3.8-6.25 50-78 14 15
P/Ni-x@Ni-N-C 0.5 mol'L™! KHCO; 09V 5-27.5 38-91 0.7-8.1 This work
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