
Supporting Materials

1

Noble-Metal-Free Cobalt Phosphide to Boost the Photocatalytic 

Overall Water Splitting Activity of SrTiO3(Al)
Shangchun Lva, Mengxi Peia, Yuxiang Liua,b, Zhichun Sia,*,  Xiaodong Wub,*, Rui Ranb, Duan Wenga,b 

Feiyu Kanga,b,*

a International Graduate School at Shenzhen, Tsinghua University, Shenzhen City, 

518055, China

b The Key Laboratory of Advanced Materials of Ministry of Education, School of 

Materials Science and Engineering, Tsinghua University, Beijing City, 100084, China

* Corresponding Authors: si.zhichun@sz.tsinghua.edu.cn; 
wuxiaodong@tsinghua.edu.cn;
fykang@sz.tsinghua.edu.cn

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2022

mailto:si.zhichun@sz.tsinghua.edu.cn
mailto:wuxiaodong@tsinghua.edu.cn
mailto:fykang@sz.tsinghua.edu.cn


Supporting Materials

2

Results

Fig. S1 XRD patterns of pristine (red) and used (black) catalysts

Fig. S2 SEM image of (a)SrTiO3(Al) and (b)CoxP/SrTiO3(Al) 
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Fig. S3 TEM image of CoxP/SrTiO3(Al) after four times reaction

Fig. S4 TEM image of CoxP nanobelts
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Fig. S5 HRTEM image of CoxP nanoparticles

Fig. S6 Time course and stability of CoxP/SrTiO3(Al)
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Fig. S7 TRPL spectra of (a) SrTiO3(Al) and (b) CoxP/SrTiO3(Al) fitting by single exponential 

functions

Table 1 Various SrTiO3-based composites for photocatalytic overall water splitting.

Photocatalysts Light source H2 evolution 
rate (μmol·g-

1·h-1)

O2 evolution 
rate (μmol·g-

1·h-1)

Ref.

CoxP/SrTiO3(Al) 280 W Xe lamp, 
full arc

1360 638
This 
work

Ni SA-
NG/SrTiO3(Al)/CoOx

280 W Xe lamp, 
full arc

498 250 [1]

Ni SA-
NG/SrTiO3(Al)/CoOx

280 W Xe lamp, 
full arc

498 250 [2]

Ni@NiOx-SrTiO3 1.5 AM solar 
simulator

18 7.2 [3]

Rh/Cr2O3-SrTiO3:Al-
CoOx

300 W Xe lamp, 
full arc

4 mmol/h 2 mmol/h [4]

Rh2-yCryO3-SrTiO3:Al Xe lamp, 240 
mW/cm2, full arc

530 265 [5]

Table 2 Energy structure parameters of SrTiO3(Al) and CoxP a

Samples
ESC

 (eV)
EHOMO 
(eV)

Ion potential
(eV)

VBM
(V vs. SHE)

CBM
(V vs. SHE)

SrTiO3(Al) 17.75 3.93 7.7 2.96 -0.3

CoxP - - - - -0.26

a: The ESC, EHOMO, ion potential and VBM values are determined by UPS spectra. The CBM values 

are determined by Mott-Schottky plots.
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