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Preparation of Carbon Supported High Alloying Pt-Ru Catalyst

CHEN Yu' TANG Ya-Wen' LI Gang' LIU Chang-Peng® GAO Ying® XING Wei* LU Tian-Hong™*'?
('College of Chemistry and Environment Science, Analysis and Testing Center, Nanjing Normal University, Nanjing 210097)
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Abstract: The Pt-Ru particles of the Pt-Ru/C catalyst were found to be with high alloying extent, small average
size and low relative crystallinity when the Pt-Ru/C catalyst was prepared with the general chemical reduction
method in the mixture solution of tetrahydrofuran (THF) and H,0. The Pt-Ru/C catalyst thus prepared showed
high electrocatalytic activity for methanol oxidation.  In addition,it was found that the volume ratio of THE and
H,0 did not affect the alloying extent, but did change the average size and the relative crystallinity of the Pt-Ru

particles.

Key words: direct methanol fuel cell; Pt-Ru/C catalyst; tetrahydrofuran; alloying extent
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Fig.1 EDS spectrum of the Pt-Ru/C-5 catalyst
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Fig.2  XRD patterns of the (a) Pt-Ru/C-0, (b) Pt-Ru/C-3,
(¢) Pt-Ru/C-5 and (d) Pt-Ru/C-10 catalysts
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Structural data of in the different Pt-Ru/C catalysts

Table 1
Catalyst Relative crystallinity dxpp / nm
Pt-Ru/C-0 3.45 8.4
Pt-Ru/C-3 2.78 4.6
Pt-Ru/C-5 1.92 32
Pt-Ru/C-10 227 3.6

dyw / 20,/ () alnm .
8.6 68.006 0.389 58 0.140
49 68.497 0.387 13 0.357
34 68.486 0.387 18 0.352
338 68.460 0.387 31 0.342
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Fig.3 XRD patterns of the (a) Pt-Ru/C-0, (b) Pt-Ru/C-3,
(c) Pt-Ru/C-5 and (d) Pt-Ru/C-10 catalysts in the
20 range of 60°~75°



© 62 - Pl

g3

E ¢

5202 %

F 1 AT UL W THE A 6145 19 Pt-Ru i1k
F Pt-Ru B 719 & b FE B KRR, {2 P-Ru/
C-3.Pt-Ru/C-5 Al Pt-Ru/C-10 4 4L 5 # Pt-Ru #. +
B 4 AL TR BE AR, F2 0 THE AR AR B 5 &
SR ET K,

E q.t Lt

&l 4 )2 4 F Pt-Ru/C AL TEM B R H &
4453 AR R AL 7] o Pe-Ru B 1 10 2R A% (digy)
By F3 1, TEM 54 P-Ru R 519 F3
R 5 M XRD 545 1 Pe-Ru b F 197 ¥ kLA
ARAH I, 2 B A5 (0 B0H 2 mT 5E Y

Bl 4 AIF P-Ru/C LR B TEM B8
Fig.4 TEM images of the (a) Pt-Ru/C-0, (b) Pt-Ru/-3, (¢) Pt-Ru/C-5 and (d) Pt-Ru/C-10 catalysts
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Fig.5 Linear sweeping voltammograms of 4.5 mmol- L™
H,PtCly in (a) H,O and (b) mixture solution of
THF and H,O with the volume ratio of 5:5 at the

glassy carbon electrode
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Fig.6  UV-Vis absorption spectra of 0.1 mmol-L™" H,PtCl,
in (a) H,0 and (b) THF
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Fig.7 Linear sweeping voltammograms of 4.5 mmol- L
RuCl; in (a) HyO and (b) the mixture solution of
THF and H,O with the volume ratio of 5:5 at the
glassy carbon electrode
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Fig.8 Cyclic voltammograms of the 0.5 mol- L™ H,SO,+ 0.5
mol- L™ CH;OH solution at the (a) Pt-Ru/C-0, (b) Pt-
Ru/C-3, (¢) Pt-Ru/C-5 and (d) Pt-Ru/C-10 catalyst

electrodes
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CH;OH + 0.5 mol - L' H,SO, % W, HL A 1H 52 7F 0.4
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Ru/C-5>Pt-Ru/C-10>Pt-Ru/C-3>Pt-Ru/C-0,,

[/ (mA - cm?)

t/s
Fixed potential: 0.40 V
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Fig.9 Chronoamperometric curves of the 0.5 mol-L™
H,SO, + 0.5 mol - L' CH;OH solution at the
(a) Pt-Ru/C-0, (b) Pt-Ru/C-3, (c) Pt-Ru/C-5 and
(d) Pt-Ru/C-10 catalysts electrodes
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