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Figure S1 XRD patterns of Ti-Fe2O3 and FeP/Ti-Fe2O3.

Figure S2 Top-view FE-SEM images of Ti-Fe2O3 (a) and 0FeP/Ti-Fe2O3 (b).

Figure S3 XPS spectrum of Ti 2p for Ti-Fe2O3.



Figure S4 XPS spectrum of Fe 2p for 0FeP/Ti-Fe2O3.

Figure S5 XPS spectra of P 2p for 30FeP/Ti-Fe2O3 and 120FeP/Ti-Fe2O3.

Figure S6 Current-potential curves of Fe2O3, 0FeP/Fe2O3, Ti-Fe2O3 and 0FeP/Ti-Fe2O3 

in dark and under AM 1.5 G illumination in 1 M KOH electrolyte solution. The inset 

shows the photocurrent density-potential curve of Fe2O3.



Figure S7 (a) Photocurrent-potential curves of 0FeP/Ti-Fe2O3 in 1 M KOH with or 

without one drop of Triton X-400. (b) Photostability measurement of 0FeP/Ti-Fe2O3 at 

1.23 V vs. RHE in 1 M KOH with one drop of Triton X-400.

It is noted that Triton X-400 is used to clear the generated bubbles during the 

photostability test.

Figure S8 HRTEM image (a), XPS spectra of P 2p (b) and O 1s (c) for 0FeP/Ti-Fe2O3 

after the photostability measurement.

Figure S9 Photocurrent-potential curves of FeP/Ti-Fe2O3 by changing the 



phosphidation temperature (a) and the amount of NaH2PO2 (b).

Figure S10 UV-vis absorption spectra (a) and the corresponding Tauc's plots (b) of Ti-

Fe2O3 and FeP/Ti-Fe2O3.

Figure S11 Open-circuit potentials of Ti-Fe2O3 and FeP/Ti-Fe2O3 in dark and under 

AM 1.5 G illumination.

Figure S12 Current-potential curves (a) and Photocurrent-potential curves (b) of Ti-



Fe2O3 and FeP/Ti-Fe2O3 in dark and under AM 1.5 G illumination in 1 M KOH added 

0.5 M H2O2.

Figure 13 (a) The absorption (solid line) and light harvest efficiency (dash line) of Ti-

Fe2O3 and FeP/Ti-Fe2O3. (b) The calculated current density flux and integrated current 

density (Jabs) of Ti-Fe2O3 and FeP/Ti-Fe2O3. 

Figure 14 XPS spectrum of P 2p for etched 0FeP/Ti-Fe2O3 using argon sputtering.



Figure S15 The equivalent circuit model for fitting Nyquist plots of photoanodes.

Table S1 Comparison of the photocurrent density of Fe2O3 in literature with our result 

under AM 1.5 G illumination

Composite Photocurrent density at 

1.23V vs. RHE 

Electrolyte Ref

FexS|Vo|Fe2O3 2.30 mA/cm2 1 M NaOH 1

CoPi/Pt-Fe2O3 4.32 mA/cm2 1M NaOH 2

Ti:Fe2O3@GCNN-CQDs 3.38 mA/cm2 1 M KOH 3

NiO/P-α-Fe2O3 2.08 mA/cm2 1 M KOH 4

Fe2O3/C3N4/CoOx 1.50 mA/cm2 1 M NaOH 5

Fe2TiO5/Fe2O3/Pt 1.0 mA/cm2 1 M KOH 6

ITO/Fe2O3/Fe2TiO5/FeNiOO

H

2.2mA/cm2 1 M NaOH 7

Fe2O3/FeB/CoPi 1.9 mA/cm2 1 M NaOH 8

Ti-Fe2O3-FeOOH 2.31 mA/cm2 1 M KOH 9

C/Co3O4-Fe2O3 1.48 mA/cm2 1 M NaOH 10

Ti-Fe2O3/Ni(OH)2/IrO2 2.2 mA/cm2 1 M NaOH 11

CoPi/Ag/Fe2O3 4.68 mA/cm2 1 M NaOH 12

FeOOH/α-Fe2O3 NF/Pt 2.0 mA/cm2 1 M KOH 13

Fe2O3/Fe2TiO5/SnOx 1.0 mA/cm2 1 M KOH 14

FeP/Ti-Fe2O3 3.9 mA/cm2 1 M KOH In this 



work

Table S2 The atomic ratio of Fe and P for 0FeP/Ti-Fe2O3, 30FeP/Ti-Fe2O3 and 

120FeP/Ti-Fe2O3

sample 0FeP/Ti-Fe2O3 30FeP/Ti-Fe2O3 120FeP/Ti-Fe2O3

Fe:P 13.04 9.22 6.04

Table S3 The fitted results of Nyquist plots for Ti-Fe2O3 and FeP/Ti-Fe2O3.

Photoanode Rbulk [Ω] CPE1

[10-4Fcm-2]

Rct [Ω] CPE2

[10-5Fcm-2]

Ti-Fe2O3 137.8 2.775 1650 4.483

0FeP/Ti-Fe2O3 94.76 3.499 337.6 3.562

30FeP/Ti-Fe2O3 206.4 2.044 536.9 2.071

120FeP/Ti-Fe2O3 185.4 2.336 639.9 2.093
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