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Supplementary material

Figures S1-S9
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Figure S1: Hg/HgO reference electrode conversion voltage
calibration.

Figure S2: SEM images the corresponding elemental mapping of NFO.
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Figure S3: SEM images the corresponding elemental mapping of NFO-Vg 5.
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Figure S4: XRD patterns of NFO, NFO-V, ;, NFO-V, 5 and NFO-V 5.
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Figure S5: TEM images of NFO, NFO-V, 5 and NFO-V, 5-P.
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Figure S6: XPS spectra of (a) NFO-V, 3 in V 2p region and NFO-V, 3-P in (b) V 2p region, (c) P 2p region.
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Figure S7: EPR spectra of NFO, NFO-V, 5 and NFO-V, 5-P.

0.50 50 -
(a) .-E“"' - (b) | ——n~n0  ——nFOv,, |(€) S
00454 —— . g A -
S201 —NFOW,, % NFO-V,, NFO-V, ¢ 40 S B D
E 200 NFO-Vy 5 g‘o_m« EW— oY 4 ® NFO-Vy,
> ——NFO-V, 5 > = = 4 NFO-V,;
B 150+ =kl - e K
g 3 0.35 20l wo”a v NFO-Vy,
T 100 c n' A
c % 0.304 b Rs Ret
2 50 s 10+
5 CPE
o 0.254
O . . . - - . . - 0 . . .
1.3 1.4 15 16 17 1.8 00 05 10 15 20 25 0 10 20 30 40
Potential (V vs.RHE) log(jlmA cm?) Z' (ohm)
Figure S8: (a) iR-corrected LSV curves, (b) Tafel plots and (c) Nyquist plots of NFO, NFO-V, 1, NFO-V, 3 and NFO-Vg 5.
T 1 1 ' -~ 008 20mV s B0mV s
" ——20mV s’ 80mV s’ Y & —_—  —
(a) B 00 T mvet — toomve' 2 (b)§ 0.04 (c) § oos]—domvs? ——to0mvs'
< ——60mv s e < < ——60mV s -
E o0z E q.02] E 002
2 2
2 2 % 0.00-
S 0.00 S 0.00- &
b=} b= -
e € = -0.024
2.002{ ¢ 2 .0.021 g
3 L 3 S04 £
2 NFO o NFO-V,, o NFO-V, ,
-0.04 -0.04 . . . . 0.06 , . . :
080 085 090 095 100 1.05 080 085 090 085 100 1.05 080 085 090 095 100 1.05
Potential (V vs.RHE) Potential (V vs.RHE) Potential (V vs.RHE)
_ 0.04 .
(d) E ——20mVs' —80mVs' (e)ﬂg 0041 —20mvs® —somvst (f) 0.06{—" NFO
G ——40mV s —— 100mV s~ ] ——40mVs? ——100mVs! NFO-Vy 4
T 0.02{ ——6omvs" - g —— 60mV 5™ s a —— NFO-V,,
E —~ < 0.02- E E i B
> > 0.02 S 0.04. NFO-Vg 5
w @ g +— NFO-V, ;-P.
@ 0.00 E S
» T 0.00- -
E g =% 0.02-
3002 [ 5
. NFO-V, ¢ 0.024 ! NFO-V, ;-P
0.80 085 090 095 100 1.05 080 08 09 095 100 1.05 %  ® % w
Potential (V vs.RHE) Potential (V vs.RHE)

Scan rate (mV s)

Figure S9: (a—e) CV curves of NFO, NFO-V, 1, NFO-V, 3, NFO-V, 5 and NFO-V, 3-P. (f) The electrochemical C dl of the above catalysts.
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