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Synthesis and OER Catalytic Properties of a Molybdenum
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Abstract Oxygen evolution reaction (OER) plays an important role in the electrolysis of water with re-
newable energy technology, but the slow kinetics of OER reaction seriously restricts its catalytic perform-
ance and practical application. Therefore, it is an effective way to design and synthesize an efficient, dura-
ble and inexpensive OER electrocatalyst for the problem. Molybdenum sulfur cluster-based molecular cata-
lysts have shown a good momentum of development in this field. However, it is still highly challenging to
design and synthesize such molecular catalysts. In this paper, a novel organic functionalized sulfur molyb-
denum cluster compound was successfully prepared by self-assembly under solvothermal conditions, and
the molecular formula was [ (Mo, 0,S,) (C,N.H;),(MoQO,)] (1). It was characterized by single crystal X-
ray diffraction, powder XRD diffraction, X-ray photoelectron spectroscopy, infrared spectroscopy, ele-
mental analysis and thermogravimetric analysis. The performance of compound 1 as an OER electrocatalyst
showed that the overpotential was 389 mV at a current density of 10 mA » em™?, the Tafel slope was 71.8

mV « dec™", and it had good catalytic stability at room temperature.
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Chemical formula Cis Hzs MosNs O S, y /() 90
M, 776.37 V/nm? 2.5256(2)
Crystal system Monoclinic Z 4
Space group P21/c Dc/(mg « cm™3) 2.042
Temperature/K 150 o /mm™! 1.681
a/nm 0.90904(5) F(000) 1528
b/nm 0.92389(5) Rin 0.079
¢/nm 3.01419(17) "Ry 0.1294
a /() 90 bR, 0.3259
B/ 93.921(2) Apmaxs Mpmin/e * nm™? (2.368-2.774) + 107*
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Mo(1)-0(2) 1.698(15) Mo(1)-Mo(2) 2.827(2) Mo(2)-S(2) 2.332(6)
Mo(1)-O(4) 2.155(16) Mo(2)-O(1) 1.675(14) Mo(3)-O(6) 1.580(2)
Mo(1)-N(1) 2.198(19) Mo(2)-0(3) 2.170(16) Mo(3)-O(5) 1.640(2)
Mo(1)-N(3) 2.271(19) Mo(2)-N(7) 2.219(18) Mo(3)-0(3) 1.712(14)
Mo(1)-S(1) 2.306(7) Mo(2)-N(5) 2.245(18) Mo(3)-O(4) 1.720(17)
Mo(1)-S(2) 2.336(6) Mo (2)-S(1) 2.327C7) Mo(3)-0(6) 1.580(2)
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