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Photoelectrochemical cathodic protection performance of N, F-codoped SrTiO;/C3N,

composite photoanode

WANG Jiansheng , KONG Cunhui, ZENG Xiongfeng , ZHAO Yingna*
(Hebei Province Laboratory of Inorganic Nonmetallic Materials, College of Material Science and Engineering,
North China University of Science and Technology, Tangshan 063210, China)

Abstract: To further enhance the light response range of SrTiO; and effectively suppress the recombination of its
charge carriers, this study synthesized N, F-codoped SrTiO; (N,F-SrTiO3) using a solvothermal method. N,F-SrTiO4
was mixed with C3N, obtained by thermal polymerization and calcined to fabricate the N,F-SrTiO3/C3;N, composite.
The photoelectrochemical cathodic protection performance and strengthening mechanism of this composite
material were investigated in simulated seawater for 304 stainless steel (304 SS). The results demonstrated that
under illumination in simulated seawater, the photocurrent density of the N,F-SrTiO3/C3N, coupled with 304 SS
reached 11 pA/cm?, which is 5.5 times that of pure SrTiO; (2 pA/cm?). Additionally, the open-circuit potential of the
N,F-SrTiO3/C3N, coupled with 304 SS, was -0.52 V, which shifted negatively by 340 mV compared to the self-
corrosion potential of 304 SS (-0.18 V). In comparison, the open-circuit potential of 304 SS coupled with SrTiO; only
shifted negatively by 220 mV. The superior photoelectrochemical cathodic protection properties of N,F-SrTiO5/
C;3N, can be attributed to the synergistic enhancement of SrTiO; photoabsorption and the increased electron-hole
pair separation rate achieved by the codoping of N and F as well as the composite with C3Nj,.
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Fig.1 XRD patterns of SrTiO;, C3N,, and N,F-SrTiO3/C3N, composite
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200 nm

&2 N,E-SrTiOs/CyN, ) SEM EUSFIHIRN Y EDS JGE /3

Fig.2 SEM image of N,F-SrTiO3/C3N, and corresponding EDS mapping
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Fig.3 UV-Vis DRS diagrams of SrTiOs, N,F-SrTiO3, and N,F-SrTiO3/C3N,

composites (Inset shows Tauc spectra)
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Fig.4 FL spectra of SrTiO;, and N,F-SrTiO;3/C3N, composites
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Fig.5 Photocurrent density-time curves of SrTiO3 and N,F-SrTiO3/C3N,

composites coupled with 304 stainless steel (304 SS)
at 0V (versus Ag/AgCl) bias
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Fig.6 Open circuit potential (OCP)-time curves of SrTiO; and N,F-
SrTiO3/C3N, composites coupled with 304 SS
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Table 1 Photoelectrochemical cathodic protection performance of SrTiO;-based photoanodes

Photoanode Metal OCP drop/mV Ref.
Cr-doped SrTiO; with H, treatment 304 SS ~170 [4]
SrTiO, Carbon steel 270 [5]
SITiOs/g-CsN, 304 SS 300 6]
SrTiO4/TiO, 304 SS 270 [8]
NisS,@Ti0,/SrTiO, 304 SS 644 [10]
StTiO, 304 SS 240 [17]
Ce0,/SITiO; 304 SS ~270 (18]
SITiO,/TiO, 403SS ~500 [19]
BaTiO4/StTiO, 304 SS 230 [20]
N,F-SrTiO3/C3N, 304 SS 340 This work
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