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Wit EARY) . gAY . B LY S5, BT Fe,O,
FETHT AT LR B4R T S P, A sk sk
Yirh, FeNiOOH 1L 5] (FeNi) FH EHA T . 06
PR 5 T 5 SRR, IR SRR A A S AR B
TFOr 8, AR A fifast LS, $iE e e H AR A o0 i A
REPT. EIRT FeNi AL B )7 1 3 R T Ak
DR, S TTRL LA B A2z K 30 SR T 3 26 5 vk 7
FeNi f 4k 7 DR B2 th 2 IR Fe, O, G BRI K 1HI
by, [ Bl T2 T R e A v s Y, &
3 FeNi AL FI 3R TE Fe,0, 6 PR b 48035 He b i
YEHABR. H Ik, anfa S8 FeNi fi#4k57) 5 Fe,05 6
PR ST AT 43 AR SRR T B — DR R,

TEAHISE h, FATHE Fe,0, 4N HE ' B 26
A RS FeNi ML LR B, A1 F NH, if JFIE 1
N #B4%11) FeNi {4k 7] (FeNiNO,, FNNO), M ifij K&

B2 EEHARER4E I H (No. 22372181)(The National Natural Science Foundation of China(No. 22372181)).
{EERN: P A (1997-), 5, i WF 58 A, £ BN TOCH LI 5E . E-mail: luoyi@licp.cas.cn(Luo Yi(1997-), male, master degree candidate, mainly

engaged in photoelectrocatalysis. E-mail: luoyi@licp.cas.cn).

* S {FBER A, E-mail: yingpubi@licp.cas.cn.


https://doi.org/10.16084/j.issn1001-3555.2024.06.003
https://doi.org/10.16084/j.issn1001-3555.2024.06.003
https://doi.org/10.16084/j.issn1001-3555.2024.06.003
mailto:luoyi@licp.cas.cn
mailto:luoyi@licp.cas.cn
mailto:yingpubi@licp.cas.cn

522 gy T M A O3 30

38 3

FEFETE Fe,05 't BHR 1) St i A Ak 2 ik A AT 50006 1
7F 1.23 V vs. RHE i, AM 1.5G(100 mW-cm °) Y&
T, %6 (Fe,0,-FNNO) 46 H A Ak 43 it 7K
TR AE] 2.5 mA-cm . HE—253E ik XPS 5 R A
FARMGE LB N—O Fimsd & A B T FeNi fi#
L35 Fe,05 BIFLT45H, 3215 FeNi AL Ni™*
5 Fe” B H M9, fRHEG AR H -2 S B S RS, A
T S B LA A 0 it K P R T 4L v L SRR 5
S A T B R TR Fe,O5 YR AR AL T
VISRl AT (A5 SR AN SR s

1 SRS
1.1 TEHR

ST K 2B K (18.3 MQ). J i #1 K
N AR A AL T U 21 ((FTO) 3455
RFTR A 2.0 em x 5.0 cm): ¥ FTO 3% B 4K ¥ LA
CH,COCH;, (CH,),CHOH, C,H;OH FlZ & T /K i)
NG 43 591 2F 47 68 75 ALBR 35~40 min 22 47 . JR &R
(CH,N,0, AR), N7k G & 4L (NiCl,-6H,0, AR),
NIKE =& Ak (FeCly-6H,0, AR), 4 /K (H,0,,
JE MR EE 30%, AR). DL _E T 24 i 3 Sk [ 24 4E 1A
AH I 20 BE Y ARG — 25 B it
1.2 FEEE

SAHSEIF 3BT (7890A Y, Agilent); 154k &
AL BT B (Lab-solar 6A Y, YA IEZERHL);
1 43 B L T R R (SUB020 BY, H ST,
Ay PEH T35 S A (TF20 &Y, FEI); Hi Ak 27 5
S (CHI 660D 7Y, - JiR 48 ); X-5F 4% 46 I X
(PANalytical); 24h-1] WG IRAY (UV-2550, L),
WES I IOEREIY (LP9SO, Edinburgh); X-5148 6 1
MRRAY (B-250Xi, 2Bk K).

2 HIREFRIA

2.1 fELFIERE &

YK Fe 05 S B : AR YR FH K BRI o5 a4
B T IS BN 0K AR IR Fe,05 06 BB A4,
K —HR FTO 5 60 mL &4 1.22 g FeCly-6H,0,
0.27 g IR E MW — & T 100 mL 19 i 28 I,
7E 100 C B SE HFAT IR K 10 h /R A 2
R, SRR E A f-FeOOH HIfE 728 sk,
T4 FRKr p-FeOOH F 8 T Sy L 5 °C-min '
A TR R TR E 550 °C IFRIR 2 h 5 R, &
ENLL ) Fe,05 GBI

Fe,0;-FeNiOOH & & G BHM : K8 J5 15 21 1)
Fe,O; Y FH#: & T B FeCl;-6H,0(2.5 mL, 10 mmol)
F1NiCl,-6H,0(7.5 mL, 10 mmol) fr iR & A 1,
15 min J5E A 2 mol B NaOH AR IR &=
B (pH 29 8 Z247) IF PR & 45 min. )7 X
iz R I B TR sE, TR, 245 8] Fe,O,-
FeNiOOH Y{:BH# .

Fe,0:-FNNO & & 6 FH % : K 75 2 B9 Fe,0,-
FeNiOOH YEFHIHF U E T4 9545 9, 7614 30 mL-min '
WA NH, S F L 10 Comin ' (9 FHE SR 5
£ 350 °C, JHRE 0.5 h [FR H B R IRIRE, 415
#| Fe,0,-FNNO Y& FH .

2.2 SRR A AR SRAE

5 HER A AR (RVERE 5.0 kV)
5B BT (RAE R 200.0 kV) FRAE AR
FITEAR . KN B Ak [B) B S50 XSk 25 F R AF AT
S (XRD) #4F B R 5 L 3 R /MRl 50.0 kV 1
50.0 mA, R IE K Cu Ka SR, £7 B2 -5 g BE Ky
5°~80°, {2413 5 (°) min ', LAR I AL P 5 (4
R G5F SAR PO (Raman) 7E 532 nm (934
F X FAR AL AAE 25 A8 204 A I R AR DI X-
SHOEHT-FRAE SIHEK (XPS) T AR TTRE RN
PR FL AT I O, SR MBI AR i s 7 1s FLF
BB TR Y 284.8 eV AR IR A R 7T B AR KR IE
UV-2550 BRI W e A% (5 ) 2 AR I3k DA il 2 40
PRRE, AR 25 11T WL S it S X AR A a7 7 5
5 BES W ISOETE (TAS) BFFH LP9SO i & GTR A
Pk 355 nm WO, TUT R IRIHDEIE.

2.3 FELF LMK

DS 56 ] £ A5 B %) FLAR AR Sk T A AR, S0 R
B E R, th A KCLIR A Ag/AgCl HL)
T2 HUAHZH 26 1) = A AR 2R 7 R A S 3 11
i P48 B T R4 T HL Ak 2 B e A 2E P AR . X T
Fe,0; Y M, HAH R B i# 7  1.0 mol- L™ ) KOH
W (pH=13.6), I LABL LK FH G AR by 5 59 U D6
T8 BE B FX-300 4 /4R 4T A 3E SR, MR 4
PM320E U5 e i dm S Y (e R R EHDEHE R
FABRZA ) SR S310-C RN (0.193 um),
W58 BRI AM 1.5G, #2324 100.0 mW-cm
1) S 56 G R IR

FL V%% - R (LSV) 4% #4E 10 mV-s™ (1
FHHELE—0.4 2 0.6 V(vs. Ag/AgCl) FITE Bl I 75256,
WA S HN A (1) WO 2 AL AR HEIR 28T Y RHE:
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Erue = Engjaeai +E?_\g/AgC, +0.059 1 pH (1)

o, Ege AARMES AR T W BB AL (V)
Engagct NYCHAAT Ag/AgCl Z HHHLAT (V);
LR HLAL (V); ER, ee WIRHEIRZS T Ag/AgCl Z
Fb e A B GRS R 0.20 V); pH. y HAL fife U TR e JEE
(1.0 mol-L™" Y KOH ¥ IR FR IS8 7 N 13.6).

FHALI, (EIS) F Nyquist B EAE 1.23 V (vs.
RHE) FOG R R BT4& 1 R 453, 78 10 '~10" Hz B4
RIFEEHLL 10.0 mV KNG AC PRl S5, X mz i
R R Zview G152 B LAUA S5 L. S
JETF BOE RV S0R ABPE (%, AM 1.5G) #2 IR2Y
X (2) FATIREA:

ABPE = [J,, X (1.23 = |V,])/ P;y] X 100% (2)

Horr, vy At e TR AR 5 6 o R =2 ] ) AR
B IR (V); Ty i 030 L M T T 1 O HRL O 2%
(mA-cm); Py W ASHERARETREE (100 mW-cm ).

ARG HUR AR (IPCE, %): M4 AT
B L A AL 2 TR R S 0 AR (BT P Y FRL IR AR 2K
BRI A i PHAR > S AR BHY) PEC 7K 43 fiff 1
fE. FIHDEIER 300 W A kT 5 A SGIE 7k,
LI R R 1.23 V(vs. RHE), Hife 22328 (3)
R

IPCE = [124 0X Jyuoy/(Pign X 1)1 X 100% (3
Hor, T R G BRER ST 2 SC 8 2504 T Dl
FH, L 2 (mA‘Cmiz); A NASERE K (nm); Prighe H
ASHEIER IR T BOEREE (mW-cm ).

R 51 B - AR ARG 2 5 SR S s BT A
B, T AM 1.5G 5054 100 mW-em * 48 5 3R5%
DA% 1.0 mol-L™" (% KOH HL MW rh X%t Fe,0, Y FHH%
PEA TG HL T R K o3l F= RE S5 ARPEEEA R G H,
F1 O, WA fih 2, 4055 R FH N 40 T 1) 3t 942 BR LA
TAR (@) HEDCHAL K R EERL SRR (n):

e = (Np/Nyp) x 100% (4)
Hrb, Ne EARYE H, 38 O, YA A A LA
i (C); Ny A HL AL K 20 8 2R G 11 B g 75 A%
i (C).

Fe,0;. Fe,0,-FeNiOOH il Fe,0,-FNNO Y:HL#f
BHYFRHZER A L 7 BEPERERN (injections Mseparation)
WA THIAZ (5). (6) AbHE:

Tinjection = (Jm,0/ Jans) X 100% (5)

nseparation = (JHZO/JHZOZ) X ]00% ( 6 )
Hoft, Juo Py HO AL (9 HL B (mA-cm );
Jus N Fe,05 SG IR BRI 58 MO T 55040 5 B 58
SR S (12.5 mA-cm 0); Juo, 4 H0, &
ARG L E (mA-em ).

3 #R51E

3.1 EHERMAEST

N #5244 FeNi f b B 1) 99 K 5 Fe,0, YGFH
e 2R FH K BRI 1o TR B8 1 T 1 A i, o % o
WE 1) i : 76 FTO 8 F/K#VE KRB @ p-
FeOOH, if — b 28 =y BB e AL 4T (A1 Fe, O, Ol
PH %, 3 1 32 51 5 NH, #48 Ji 1) 77 1545 3] Fe,0,-
FNNO JBH#. & 1(b) M il 4 1Y Fe,05 6 BHBR R
L SEM [, 7T LA 2 HEA Y5 9 KR 451 . A0
B ARBHiN) Fe,0, P, Fe,0,-FNNO JEBHR I
ALRAF T IFOR AUERIRSEF, SR H T FNNO {465
) A1 i o 80 3% THTREL RS B A B (B 1(c)). 7E
E 1(d) B9 AR SEM K ] LA 3] Fe,0,-FNNO 442k
P34 1 BETE 360 nm £ 47 I 5% HAY 21 A 1
FTO JLICTE K 51, A5 R i fag sk 43
B GER. E 1((e), (D) T BY 43 B2 5 H 7 B A
5% (HR-TEM) & 1T DL BH {2 & 31, FNNO f# 4k 77 LA
BRRIE B A1 T Fe,0, GBI R T (E 1(e))
JELL 2~4 nm LA WIESE S Fe, O, 14 150 W1 St 1) S5
(& 1(6), H:rp Fe,04 1Y i A& [ HE 600 4 0.23 nm,
55(002) b AR A, B LIRSS T FNNO 4L 5
Fe,O, [ HA7 B 2 i 62 AL 1nl, A3 1) T 2B 20 1
F R RCE r B RS . BEAb, R El X S0 (EDS,
energy-dispersive X-ray spectroscopy) Hf 5% 45 S 3¢ B
(& 1(g)): 4 Fe,0, H1 1 Fe #1 O JLE AP, [R5
F|Ni fl NJCZ, Uil FNNO {1k 7 3 5] 4 KT
Fe,0, KT LA F45REEG R Y], FNNO {7 L5
RILEH S RIEATHIE K Fe,05 YaFHM 1Y KN
AT AR, JF H 5 Fe,0, St MY BUAYHEA St T fig
S AT S IO A 2R R A B, A R TR
K E AL RE R4 5.
3.2 KB FEEEST

TE bR ME G (AM 1.5G, 100 mW-em 2) 5 1.0
mol-L™' KOH HLf# W (pH=13.6) Y I i £ 14 T *f-4hil
#1) Fe,0,. Fe,0,-FeNiOOH Fl Fe,0,-FNNO 1 7k
AT H AL 2 R RE IR, A0 18] 2(a) BN, AT
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361.4 nm

1 (a) Fe,05-FNNO St B A S KR BLARHEEL; (b, ©) Fe,05 Ml Fe,0,-FNNO SRR SEM 47 1 JE4];
Fe,0;-FNNO St FI ) (d) SEM B (e, f) HR-TEM 45 (g) TEM-EDS JTH S R
Fig.1 (a) The experimental route of Fe,0;-FNNO photoanodes; (b, c) SEM images for top-view of Fe,O;-FNNO and Fe,0,

photoanodes, respectively; (d) Cross-sections, (e, f) HR-TEM images and (g) elemental mapping Fe,0;-FNNO photoanodes

Fe,0; J&FAME (1.0 mA-cm ), £& FeNi {4k &1
Fe,0, S FHAR 0T AAT 24 KA T 4805 iy 3 FiL A7 (8%
300 mV), $ = G HL AR AR 2 g K TG, FE 1.23 Vv,
RHE T HOGHLR BN 1.9 mA-cm ~, JESZ T FeNi
AT ELAT AT 480 N 2o F A7 5 $2 T K SR AT
P B V8 FHPT. 78 X FeNi #E— 4 NH, i J5 4k B
Fe,0,-FNNO St B 1906 i o 2% 2 i — DR+ 2
2.5mA-cm ~. PL_EBFSE4SE R W] N $24%H9 FeNi fi
AEFIE LR A R 0 3 g — T A 2
THEASBE T, SO 2 Kk M R Y K 2
PEE. BLAb, @I LSV B AT 22U A BEAS
Fw T AR PERE (] 2(b), ABPE), HAHN
ABPE 3 {8 /NI AR Uk 4+ Fe,0,-FNNO(0.28%,
0.95 V vs. RHE) > Fe,0;-FeNiOOH(0.21%, 0.95 V vs.
RHE) > Fe,0,(0.07%, 1.12 V vs. RHE). & 2(c) &)t
FHIRAE 1.23 V vs. RHE N A5 B R A 5 sk
R (IPCE), £5 £ £ M : 1£ 350~600 nm (1) K {1 Fl
N, Fe,05-FNNO St BHA #H . F Fe,0,-FeNiOOH Fll
Fe,0, St M, ALl 3 ) MR B4 v, it — 2k
S2: NH; 2B 5 1 FNNO fEfb 5 ] LAt — 242716
A FLAaf 3 B BB, DA T S EOG LA K SR A T
()R P 2T

i B A S BB (BIS) 3 M3 41 2% 25 i 4 K
(Nyquist plots) U5 45 4L i — 20 B 53 S 11 (] B for 5

BAE 7. WA 2(d) Ft7R, Fe,0,-FNNO S BHM B A i
AN TR IR A, AL I BHAE A 355.7 Q, KT
Fe,0,-FeNiOOH (433.1 Q) il Fe,0; (660.1 Q). LA I
W75 25 e W: FNNO 45755 Fe,0, AYHEA S
REME A RO R BRI T T B RE 1 LA S A - T A
T 1] 14 L £ A5 6 5 4% BT BB 77, MATTTH2 55 Fe,05 6 FH
% 11 5 i R L RARA P BELX ' R /K SR A R 19 7 T
YE R 8k, 151 2(e) H Fe,0,-FNNO S B 78
1.23 V vs. RHE T A9 i-t Foue e, o i 4% B
— B RETE 2.5 mA-om A HAACRAT SEI A,
LR FNNO 16555 T Fe,05 't FHAR 19 45 F £
P EA —E Tk, 16 -t 0 0 1 A v e gk A
T H, 5 O, MAELSHCIEE (GC) MIZE, WKl 2(e)
Jin, HOGHAE K R = A0 H, F O, & bl
S HES [0] (1 388 i 2 R MBS K, Horp H, A O, E7E
JERE 2 h 543 BN 81.3 1 43.2 umol, 3 Y FE IR
i FUREIE R 2 ¢ 1, A BRI K A I N AL 24
aE. B 2(g, h) S A TR % BH AR R AH H fef 40 B8 300CR
(ﬂseparation) 5 REEARCR (ninjection)’ HHILT Fe, O, 5
Fe,0,-FeNiOOH ¢ FH #% , Fe,05-FNNO J¢ [H #% )
Tseparation il Minjection YA KIE B # 71, 3 B FNNO 1f#
R EA DL SO AT R e 1. I 23) IS
S LSV 4R, 75 FNNO B #1 iR,
IR L A A D e 25 R 4R U - B



5% 6 # B A% N B4k FeNi HEALFIHETF Fe,05 YGIHMAT &G PE 525
3 0.4
e ®) )
g |[——Fe,0,FNNO 3.5 mA-em™? ——Fe,0,-FNNO 25 50470 -0-Fe,0,-FNNO
i R —— Fe,0,-FeNiOOH : 0.3 L Fe,0,-FeNiOOH_..0-28% -0-Fe,0,-FeNiOOH
% — Fe, 04 § ——Fe,0, 0.21% < 40 F
=5 &
= =
Z Th o
] < £
cp 20 |
£ 01t 0.07%
S — or 029
0 0 M M N 0! o000
0.6 07 0.8 09 1.0 1.1 1.2 1.3 1.4 1.5 06 07 08 09 1.0 1.1 1.2 350 400 450 500 550 600
Potential (V vs. RHE) Potential (V vs. RHE) ‘Wavelength/nm
300 3 100
(d) R, R,, R, R (O] (D y o ®e oo 100
-0-Fe,0, T E )
-0-Fe,0,-FeNiOOH [C, . 5,1 Fe,0,-FNNO E 80} ° 180 ¢
< 2.5 mA-cm™? = o Z
200 | —o-Fe,0,-FNNO E g g
a = € 60f OH, ° 60 2
= 9 g = 3 90, ) =
N g1l z ° T
) r s > 40+ ° ° 40 2
100 | 4 - =] ) Qo k=]
g = 3 o £
£ 20 ° ° 20 £
= < I =
0l == ° o o
© o
0 100 200 300' 400 500 600 700 0 05 1.0 15 20 25 3.0 0 20 40 60 80 100 120
Z'IQ Time/h Time/min
10
35 -
70 H(2) (0 _|o
-0-Fe,0,-FNNO 30 }-o- Fe,0,-FNNO T sl —Fe,0,-FNNO
60 I_o_Fe,0,-FeNiOO 25 |0~ Fe:0-FeNiOOH Z [0
-o—Fe,0, < -0- Fe,0, g 6
207 z
g 15 3 4f
10 £
£l
5 s}
0 L L N N N 0 L L L L L 0 L N
09 1.0 11 12 13 14 15 09 10 11 12 13 14 15 1.0 1.5 2.0 25 3.0

Potential (V vs. RHE)

Potential (V vs. RHE)

Potential (V vs. RHE)

[ 2 Fe,0;. Fe,0,-FeNiOOH #il Fe,0,-FNNO JGIH# 1Y (a) LSV £k (b) ABPE ik (c) IPCE ith4k; (d) EIS HiZk;
(e) 7£ 1.23 V vs. RHE fii /& T 14 i-t SE8; () 7= 20 Ei; (o) BRI THEA; (h) 8 T438; () Hréa-LSV ihk,
AT A% T 1.0 mol-L ' KOH LRI (pH=13.6) 5.5
Fig.2 (a) LSV, (b) ABPE, (c) IPCE, (d) EIS curves, (e) i-t operated at 1.23 V vs. RHE, (f) O, and H, yields within process,
(g) injection of carriers, (h) separation and (i) OER-LSV curves. All of experiments were operated

at 1.0 mol-L™' KOH electrolyte (pH=13.6)

BRI KT Fe,05 LI, UL FNNO AL HAT 42
A0 2 AR =5 1) OER &R 1, REASA K
P15 PEC KEALTEYERE S1. Fab e AL o 45
F W] 2 N 2419 FeNi it 1k 7] fE 98 47 &% 4 5
Fe,0, JGBHM 9 T HLBE 7, I HLoW B 480 5 1 42 1 v
PP 1, AT S IR FL A A BT 480 B 1) 2 1A
2Tt
3.3 EMRAFEERSHT

TE Fe,05-FNNO 't BH AR /% 56 B 1 £k P fig 2 Al
b, 20X R 5O s e B T e gL
&l 3(a) fiw, i X BHEATHT (XRD) SRAEZ B, TC
42 Fe,0; it /& Fe,0,-FeNiOOH., Fe,0,-FNNO, Fif

A AT 5 WA 5 JR T bR UE f A (JCPDS No.33-
0664) FHXT R, PiAH FeNi K& FNNO Hhififki7 L JC &
R I ZE A TR A AE, BBAS AT SRR N it
1Y NG AL A, A B TG R b T A s V. 78
$72 (Raman) EAEEE (& 3(b) 17T LIE 2IE S
W K A= A%, BB FNNO #EALH 5 Fe,05 B LA
AT T AU, KX Fe,05 J6 FH A AL, 44 7=
A2 ] 3(c) AL E BHAR 1) 55 Z1- AT UL i i
St K, M F Fe,05 S BH A, Fe,05-FeNiOOH FlI
Fe,0,-FNNO St FH A% i W O 0% A7 B A8 Ak, Uk
WAL BB R TR EUZE Fe, O, 2 SARM R W U
MW, HWIAT o 600 nm, 5 AR ERE 2 SR AL
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(a) +Fe,0, & SnO,(FTO) (b

v

Fe,0,
—L—JJ A ARA
h Fe,0,-FeNiOOH

Intensity (a.u.)
Intensity (a.u.)

‘\ A A Fe,0,
“ A A Fe,0,-FeNiOOH
Fe,0,-FNNO

(O] ——Fe,0,-FNNO
——Fe,0;,-FeNiOOH
——Fe,0;

Absorbance (a.u.)

. . , Fe;0,-ENNO . . . . . . .
20 30 40 50 60 70 200 300 400 500 600 700 800 400 500 600 700 800
20/(°) Raman shift/cm™ Wavelength/nm
0.06 0.06
d
@ © . . h o Fe,0,-FNNO 2 001.13 ns
0.04 ToUpsT— s o Fe,0,-FeNiOOH 1 832.25 ns
004 F—2ps—3ps _
—4ps—Sps 8 o Fe,0, 1 182.25 ns
2 - a2
) 0.02 g g
] s 0.02 [ 5
5 2 (2
a2 0 3 ~
- 3
——Fe,0,-FNNO 0
—0.02 —Fe,0,-FeNiOOH
——Fe,04 |
~0.04 N N L N . ~0.02 N L L L L L L . N
400 450 500 550 600 650 700 400 450 500 550 600 650 700 1000 1500 2000 2500 3000 3500
‘Wavelength/nm Wavelength/nm Time/ns

[ 3 (a) Fe,0,. Fe,0,-FeNiOOH FI Fe,0,-FNNO J:FH#% 1 XRD F1 (b) Raman [Bl3i; (c) £85h-A] W18 R H1563E; (d) Bk 5 19
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N-doped FeNi Cocatalysts for Enhancing the OER Activity
in Fe,O; Photoanodes

LUO Yi', BI Ying-pu'~
(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,

Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences,

Beijing 100049, China)

Abstract: Photoelectrochemical (PEC) catalysis has been perceived as a promising approach in the water

splitting, utilizing the drive of sunlight to yield evironmentally and storable hydrogen energy. However, the

photoanodes were restricted in sluggish water oxidation kinetics and high charge recombination, resulting in low

energy conversion. Herein, we demonstrated the N-doped FeNi cocatalysts over the surface of pristine Fe,Os
photoanodes (Fe,O;-FNNO), whose photocurrent density could reach to 2.5 mA-cm - at 1.23 V vs. RHE
(reversible hydrogen electrode, AM 1.5G). Further experimental and characterization studies reveal that the

reduction properties of NH; and formation of N— O bond could enhance the ratio of Fe’" and Ni’" in FeNi

cocatalysts to offer more active sites in the PEC water splitting. Thus, this work provides a potential and

promising route to developing high-performance Fe,O; photoanodes.

Key words: solar energy; Fe,O; photoanodes; N-doped; FeNi cocatalyst; water oxidation
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