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Comparison of Electrocatalytic O, Reduction Performances between
Transition Metal Doped Ru-Se Cluster
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Abstract: Black powders of M-Ru-Se (M=Mo, W, Fe) were synthesized by low temperature method. The catalytic
activity and methanol-resistance of electro-catalysts were tested by the potentiodynamic method. The nano-
structure and the morphology of catalysts were characterized by XRD, SEM, TEM. And the relative atomic ratio
of catalysts was determined by EDS (energy dispersive spectroscopy). The results show that the catalytic activity
and methanol-resistance of Ru-Se are markedly changed by doping of transition metal and X-Ru-Se is better than
Ru-Se, and the performance of W-Ru-Se is the best in the four in methanol containing electrolyte, Mo-Ru-Se and
Fe-Ru-Se are somewhat lower than that of W-Ru-Se. The increase in the activity and methanol-resistance is due

to the effect of the doped element on d electron of Ru core.
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Fig.2  XRD patterns of three samples

EDS 43 41 45 R Kl ok 5 15 B HE S A 3 Fh A
IR F AR 1,
z1 EUFEFLE EDS MKER
Table 1 Atomic ratio of different catalysts
determined by EDS

Elements Atomic ratio
W : Ru: Se 0.082 : 0.42 : 0.61
Fe : Ru : Se 0.087 : 0.43 : 0.60
Mo : Ru : Se 0.090 : 0.42 : 0.62
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Fig.3 Potential dynamic curves of samples



%51

T 45 . 3k 4 J #8 2% Ru-Se 2 1 L AHEAL 7 2000 S PE BE 1Y X U AE 5 805

%15 -0.1 V,Fe-Ru-Se 4 -0.15 V, # & T Ru-Se
1) ; Mo-Ru-Se 1 e JCiA L HL Yt 45157, 145 mA -mg™,
W-Ru-Se B&fIX THI &, 135 mA -mg™, Fe-Ru-Se &
HL i I8, 4 90 mA -mg™, M & & F Ru-Se
57 mA-mg™, M R IR AETE Jyonese whese>
J FeRuSe> Ruse R ER,

222 BIICEX Ru-Se BR300

M 3a 3l A AR 22 th S K 45 R K B Ru-Se
HLAR B A P JS A AL 0 V B2 -0.2 V,
i FH s e B 1 0, e R L TR T B, AN ) PR v B T
e KL 298 50 mA -mg™ 1 46 mA -mg™',

W-Ru-Se Y 3l 8 A5 49 6 IR 22 (18] 3b) &7, 24
H B B4 0.2 mol - L B A 4 4203 JRE H A3 & 7 17
B AR T 0.1 V, U J5 H i W (A P/ | B R
AL UM 135 mA -mg™ B/ E) 130 mA -mg™, H B
WEEN 1 mol - L I 38/ 110 mA -mg™

Mo-Ru-Se &5 5 WA 3¢, A HBEAF 1R I i 1R 4
IRV SR A N R S e 0] S
WREA 0.2 mol - L7 I A2 4f LA/ #5E32-0.12 'V, X i
() 5 K HL A 125 mA ~mg™(0.2 mol - L™ F i) ; HT B
WRE A 1 mol- L7 B Fe KHLI R R 98 mA -mg™,

Fe-Ru-Se 13l LA AR 42 WL 1K 3d, IR HL
A7 B K HRL It 4 728 A R [ HC e T A A AR R A
FEAE I AL 4 A I L A RS B 29 -0.2 V, S R HL T

533K 65 mA - g7(0.2 mol - L™ HEE)FT 58 mA-g7'(1
mol - ! Eﬁ@)o

Kl 4 oy 4 MAEAEFIZENTA 1 mol - L™ FBERT Y
Tafel 77 2 L2k | Tafel ¥ %05 AU b 52 # v I 4% 2
fE W3 2. W-Ru-Se B9 Tafel # %X o fc/)N, 28 0 HL I
W% I K, UL W-Ru-Se LR AE 1 mol - L' HI i
FEAE TG VB, AR R TE 5 520 ) )
& % 45 %) 3 Mo-Ru-Se X Z ,Fe-Ru-Se Fi ik Z |
Ru-Se A ,

1.15

1.10 1
1.05 -+

17/ V(vs Exr)
e o =
o v o
S & S

1 1 1

Ru-Se

0.85 4 ® W-Ru-Se

A Mo-Ru-Se

0.80 1 O Fe-Ru-Se
1.1 1.2 1.3 1.4 1.5 1.6 1.7

lg [i (mA-mg™)]

K4 751 mol- L WE£+0.5 mol- L i R P A [R] i AL 5
LI 54U 1Y Tafel BLZE

Fig.4 Tafel plots of oxygen electro-reduction for various
element doped catalysts in 0.5 mol- L™ H,S0, with
1 mol-L™' CH;OH

®2 Tafel AREHRIHMBREE

Table 2 Constants of Tafel equation and exchange current densities

Electrocatalyst Tafel constant, a Tafel slop, b Exchange current density i,
Ru-Se 03229 0.523 9 0.241 91
W-Ru-Se 0.056 0 0.571 3 0.797 95
Mo-Ru-Se 0.257 4 0.478 9 0.290 08
Fe-Ru-Se 0.444 3 0.434 0 0.094 68
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