46 B9 B LA A T Sep. 2026
2026 F£9 B Modern Chemical Industry - 201 -

REEE RS A HSERELTS
Ee KT S

BOALE 4R RER LG OR KGR RER TR
(1B P 158 b ) A TR 3] |2 40230022 2.4 e Tk K FA 5 540 T3 1 2 4 He 230009)

FE TS R K (PEMWE ) SRS A AR SR (0 U RE A G BERI AR, SR, PEMWE 5% 1438 75 5 R 1 R K H 3 2
PEFAE T IBAT , DI AL AR SBT3 BE RO 53 G AH (P, T FR T ORI T, PR , R T & B IR P&t HL Ak
e MBS . AT EIEOAR  TER R A b R & T 485 & BRI (PtCo/C) o SRITZRNRAETBXf PiCo/C fi
WFN LR T A5 AT TIRA T, FALSA DR SRR AR e B A 5 P R B A0 e (9 LA K AT S P, — i
PRR BT 10 mA/em® RIS TR EALICH 31 mV, Bz I PEMWE €50, HPERE S35 T P AL AH I 5%
A T — Bl R AR PR R R A S

SRR RN DK IBORL s T SN 5 SRR AL ; BT S H R H g /K

HESES TQ152 X ERAREED : A M EHS:0253-4320(2026)09-0201-06

DOI; 10.16606/].cnki.issn0253-4320.2026.09.034

—

Fast Joule heating synthesis of platinum-cobalt electrocatalyst for
acidic hydrogen evolution reaction
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Abstract : Proton exchange membrane water electrolysis ( PEMWE) is regarded as a key technology for green
hydrogen production. However, PEMWE devices typically operate under harsh conditions of strong acidity and high
current densities ,and the cathode catalysts still rely heavily on the scarce noble-metal platinum ( Pt). Therefore, the
development of highly efficient and stable hydrogen evolution reaction (HER) catalysts with low Pt content is urgently
needed.Here ,a Pt-Co alloy catalyst supported on carbon (PtCo/C) was fast prepared using Joule-heating technology.The
morphology and electronic  structure of PtCo/C were systematically characterized using various techniques.
Electrochemical tests indicate that the catalyst exhibits excellent HER performance in acidic media, achieving an
overpotential of only 31 mV at a current density of 10 mA - ¢cm™ in a three-electrode system. The PEMWE device
assembled with this cathode catalyst shows performance comparable to commercial Pt catalyst.This work provides a fast
and efficient strategy for the preparation of low-Pt alternative catalysts for PEMWE applications.

Key words: Joule heating; nanoparticles; hydrogen evolution reaction; platinum-based catalyst; proton exchange
membrane water electrolysis
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