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(a)—LSC;(bh)—LSCM-5;(c)—LSCM-10;(d)—LSCM-20; (e)—corresponding EDS elemental distribution maps of

LSCM-5.
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Figure 2 SEM images of LSC,
distribution maps of LSCM-5

LSCM-5, LSCM-10 and LSCM-20, and corresponding EDS elemental
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Figure 3 EDS spectra and corresponding element contents of LSC, LSCM-5, LSCM-10 and LSCM-20
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Table 1
LSCM-5, LSCM-10 and LSCM-20

Atomic concentration ratio of Mo: Co and Atomic concentration ratio of A:B site of LSC,

{47 Mo Moo/ Y0 M (Larsn M (corro) Y0
LSC — 1.047
LSCM-5 0.038 1.025
LSCM-10 0. 049 0.895
LSCM-20 0. 200 1. 007

2.3 fEiHEaEmK
2.3.1 OER/#EAL 1 RE M

T #F5E LSC . LSCM-5.LSCM-10 1 LSCM-
20 B AL PERE , X RE i 2E AT OER fE 4k 1 RE I 3t , 45

RAnE 4 FrR . A 4Ca) 855k H A AL P B9 LSV il
SR AT 0L B A o 1. 2—1.5 V(vs. RHE)
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(a)—LSVARALMZ A ; (b)—10 mA-cm *F i3k B A7 5 (¢)—Tafel #3 ; (d)—hEZ Wi AF Al
(a)—LSV polarization curves; (b)—overpotentials at 10 mA-cm ™ *; (¢)—Tafel plots; (d)—Nyquist plots at the

potential of 1. 65 V vs. RHE.

4 LSC.LSCM-5.LSCM-10#1LSCM-20 #J OER 1L 14 8E
Figure 4 OER activities of LSC, LSCM-5, LSCM-10 and LSCM-20
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Figure 5 CVs of LSC, LSCM-5, LSCM-10 and LSCM-20 at different scan rates
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Figure 6 Plots of difference between anodic and
cathodic current density at 0.225 V (vs.
Hg/HgO) as a function of scan rate for
LSC, LSCM-5, LSCM-10 and LSCM-20
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Study on the Electrocatalytic Oxygen and Hydrogen Evolution Performance
of Mo-Doped La, sSr, .C0o,-,M0,0;5 5

KE Wenxue, LI Junxian, YANG Guangjun, LIANG Ping,ZHANG Chi’
(School of Applied Physics and Materials, Wuyi University, Jiangmen 529020, China)

Abstract: Water electrolysis is a highly promising method for hydrogen (H,) production, and it is a clean, efficient and safe

technology. In the process of electrolytic water, the two endothermic half-reactions, anodic oxygen evolution reaction(OER)and
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cathodic hydrogen evolution reaction (HER) , are kinetically slow and require high overpotentials to break through the energy
barriers, which leads to high energy consumption. The use of efficient OER and HER catalysts is the key to improving the
efficiency of water electrolysis. Therefore, the development of electrocatalysts with high activity, high stability, and low cost
will greatly promote the industrialization of water electrolysis for H, production. Perovskite oxides have garnered widespread
attention in the field of electrocatalysts for hydrogen evolution in water electrolysis due to their abundant element reserves and
easy control of structure and composition. Doping of B-site ions in perovskite oxides is a common strategy to enhance their
electrocatalytic activity. Carefully selecting the type and content of the B-site doping elements not only allows for the
modulation of the crystal structure, leading to higher catalytic activity, but also imparts bifunctional catalytic properties to
perovskite oxides. La, (Sr; ,C0,05 ,(LSCM,x =0,0.05,0.1 and 0. 2)series of perovskite materials were prepared by solid-
phase synthesis method using La, ¢Sr, ,C0oO;_, as the raw material through high-valent Mo ion doping. The effect of Mo doping
(mass fraction) on the electrocatalytic OER and HER properties of perovskite materials was also investigated. The results
show that: doping a small amount of Mo does not change the physical phase and microscopic morphology of LSCM, but can
effectively enhance the OER and HER catalytic activities, due to Mo doping changes the valence state of Co,oxygen vacancies
and the symmetry of the crystal structure, which affects the electrochemical catalytic performance of LSCMj;a small amount of
Mo doping has improved the OER and HER catalytic activities of LSC,but with the increase of Mo doping, the electrocatalytic
performance of LSC is improved; when the Mo doping mass fraction is 5% , La, sSt, ,C0y 0sMo0y 055 (LSCM-5) possesses the
best OER and HER catalytic activities, with OER and HER overpotentials of 457 and 320 mV and Tafel slopes of 89 and 32
mV-dec ', respectively, at a current density of 10 mA-cm™*. This indicates that the practical value of B- site Mo doping in the
development of cost-effective and high-performance bifunctional perovskite oxide electrocatalysts for both O, and H, evolution.

Keywords: perovskite oxides; La, sSr, ,Co0Os_;; water electrolysis for hydrogen production; Mo ion doping; solid-phase

synthesis method ; hydrogen and oxygen evolution performance ; bifunctional catalysts;catalytic activity
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