HFaak Ho
202544 H

Ko Tk k¥
JOURNAL OF TIANGONG UNIVERSITY

e Vol.44 No.2

April 2025

DOI:10.3969/j.issn.1671-024x.2025.02.007

e L A FI R R R RS RW ERE

i

E. AR 4 Ak PYC AR AR B L R A B2
H) BT H A BT B A EVRAL BUEL AR AL A
i—’t 1 mol/LL HCI &4 ¥4

i JRER F KA B, 1B
CREETAE R (b2 TR SEARERE, Kid: 300387)

HER PAT M E X — B, R R AR B LS KRR
| B 2% 3 A2 (RW,S/C) 9 KA A, 25 6 22 R AR F- BUA B
MK, F R T R AL I 698 B 3T AR R AL AR 6 vk 25 R R R AR

BB R T RhS/C 48K Bk ¥ R B 64 §h AR LAk, , i M 3 e AL ) 0 AR TR AL 48 42 350 CHBBRE T
%éﬁ Rh,S,/C BALFIBRAA A — & AR E M, FI AT 230 RAFAA8 20, 23T 1000 B Anik HALA8 MM

KIE I REIRH 871 %0 AL E M4
KGR : KRR BRI R
HESES

BAAE R M

: TQ426 LEFRARRD: A XEHRS: 1671-024X(2025)02-0043-08

Hydrogen oxidation performance of carbon—supported rhodium sulfide catalyst in

acidic system
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Abstract: To address the issue of poor stability of traditional commercial Pt/C electrocatalysts in acidic electrolytes, espe-

cially in hydrochloric acid, a stable and efficient hydrogen oxidation reaction electrocatalyst, namely Rh,S/C
nanocatalyst supported on carbon, was prepared using a method of condensation reflux followed by low—tempera-
ture calcination. The influence of calcination temperature on the catalytic performance of the electrocatalyst was
investigated through physical characterization and electrochemical testing in 1 mol/LL HCL. The results indicate
that different calcination temperatures lead to different crystal phases in the Rh,S/C nanoparticles, thereby af-
fecting the overall catalytic performance of the catalyst. The Rh,S/C catalyst prepared at a calcination tempera—
ture of 350 °C possesses both certain hydrogen oxidation activity and good stability, maintaining 87.1% of its
catalytic activity after 1 000 cycles of accelerated aging stability tests.
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Fig.3 XRD patterns of Rh,S,/C before and after calcination
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Rh,S,/C-550 2.20 1.58 28.2

224 RhS,/C-350 #) RBNR R 3 1 F A0 HT

ASGAHFFE T Rh,S,/C-350 BYMEAL IR 5 F1 271
2, uE 8 FR .

P ] 8 Ca ) T 2R, Wi Ak phh 2 %) rL 3 2860 88 it 5 4 T 1)
BTN W0, U A% o R () G AR T N )
KJJJJ‘”“’ S 8(h) MR LA H Y Koutecky-Levich
&, iR 4162 mA™  em¥s2, # 55 0.56 mA™-cm?,
3 A X AR U BT AAS B Y Rh,S,/C-350 #9311 2%
HLR % E A 1.79 mA/ em?,

23 EAFNBREERRERE ST

Ry A AR e MR I, AR SO Rh,S,/

C-350 JEAFARE A ZE BRI U b B P LA B 48 oK it

1.8
N‘E 1.5F
g
< 12+ —— 400 r/min
= — 600 r/min
2 oop 800 vmin
i‘{g 1 000 r/min
=  06r 1 — 1200 r/min
—— 1400 r/min
03 1 1 1 1
0 0.1 0.2 0.3 0.4
HL/V (vs. RHE)
(a) TEANFIHHT et Al 26
0.9
7=50 mV
. 08f
b=
: A
p 0.7 162
E P
"'\ 0.6 -
M .0.56 mA™cm?
0.5 L

1 1
0.03 0.04 0.05
w—IfL/Sl/Z

(b) FEaLHLA7 R 50 mV (vs. RHE )AL Koutecky-Levich J7 i £k
E 8 RhS,/C-350 MERLINZER AT

Fig.8 Hydrogen oxidation kinetics reaction process of Rh,S,/
C-350
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Tab.2 Analysis of element content in electrolyte of Rh,S,/C—
350 after stability test
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Fig.9 TEM images of Rh,S,/C-350 after stability test
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