FALE HF oW LS NI O SO G S B/ S B 3 ) Vol.41 No. 6
2020 4F 11 H Journal of Huaqiao University (Natural Science) Nov. 2020

DOI: 10. 11830/ISSN. 1000-5013. 202009025

FROTHFEAFBKILBENL S

HE, B, BEF, BN

(1. R MORRb 2 5 TR Be . faad BT 3610215
2. RBURZ: 2 50 TRE2 B WAL I 430072)

WE: RIFAE R H IR 2 (Cp ) 2B IO 4T B AW A3 0 —Fh B I A% 25 18] 25 1) s fL o
BB 43 AL ) T S 0T AR O R L R A R R K A R A L 5 T AR ) R AR R T L T R
PEREE T HK B[ Cp” Ru(PPhy), CLICL Bt &9 4 F. A Ak 2% F1AE R 8000 L b 2 B IS 2 0 3R BH < 3% 4y F T 48
BEZ) T8 B RuC VO IEE 0, B3 gk S AL A R O, 19 5 58 28

KR : IR 2RI A Y s B2 B s KA A

FEASES: 0646.5 XHkFRERG: A XEHS: 1000-5013(2020)06-0779-05

Half-Sandwich Ruthenium Molecular Catalyst Towards
Water Oxidation Electrolysis

CHEN Xuejiao's, PENG Wei*, LU Juntao®, ZHUANG Lin®

(1. College of Materials Science and Engineering, Huaqiao University, Xiamen 361021, China;

2. College of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072, China)

Abstract: A half-sandwich ruthenium complex for the water oxidation reaction electrolysis with one pentam-
ethylcyclopentadienyl (Cp”* ) ligand was designed and prepared, which is featured with an open geometric con-
figuration and a high density of charge. By tuning the other ligands, a [Cp* Ru(PPh;),Cl]Cl molecule was
screened successfully which encompassed a superior catalytic activity, a facile fixation to the electrode, and a
high resistance to the hydrolysis reaction under the strong-alkaline condition. Combining the electrochemical
and on-line differential electrochemical mass spectrometry studies, it is proposed that this molecular Ru cata-
lyst can provide accessible Ru('V ) active center which can remarkably accelerate the water oxidation to O,.

Keywords: molecular catalyst; half-sandwich ruthenium complex; differential electrochemical mass spectrom-

etry; water oxidation reaction; electrocatalysis
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Fig.1 Schematic diagram of preparation scheme and structure of half-sandwich ruthenium complex
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A5 49 mg P2 TR R 90%. Anal. Caled. (found) for Cp Hy; CLP,Ru C:66. 74(66. 60), H: 5. 60
(5.66); ESI-MS found m/2:829.1(100.0% ,M"),794. 1(42. 0% ,M"-Cl),485. 6(22. 0% ,M*" +2CD).
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Fig. 3 Electrocatalytic reaction of water oxidation of half-sandwich ruthenium complex
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Fig. 4  On-line DEMS characterization of Rc”™ P electrocatalysis of water oxidation reaction
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