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Preparation of TiO,-Nanorods Supported Pd Catalyst and
Its Electrocatalytic Oxidation on Formic Acid

Shi, Yi Li, Jianping Xing, Junfei Xiao, Meiling
Chen, Yu Zhou, Yiming Lu, Tianhong Tang, Yawen™

(Jiangsu Key Laboratory of New Power Batteries, School of Chemistry and Materials Science, Nanjing Normal University,
Nanjing 210046)

Abstract TiO, nanorods (TiO,-R) and irregular TiO, (TiO,-I) with anatase phase structure are synthesized
by hydrothermal synthesis and inorganic sol gel method, respectively. Using as-prepared TiO, as support,
Pd/Ti0O, catalysts are prepared by using sodium ethylenediamine tetracetate (EDTA) as complexing agent
and NaBH, as reductant. The studies of transmission electron microscopy (TEM) and X-ray diffraction
(XRD) reveal that the average particle size of Pd/TiO,-R catalyst is very similar to that of Pd/TiO,-I catalyst.
Cyclic voltammetry measurements show that the peak current of formic acid oxidation at Pd/TiO,-R catalyst
increases by 70%. Chronoamperometric measurements indicate that the current density at the Pd/TiO,-R
catalyst electrode at 3000 s is almost 16 times larger than that at the Pd/TiO,-I catalyst electrode. These
electrochemical experiments show that the electrocatalytic activity and long-term operation stability of
Pd/Ti0,-R catalyst are much better than that of Pd/TiO,-I catalyst for formic acid oxidation in acidic media,
indicating that TiO, nanorods support material can effectively promote the electrocatalytic activity and sta-
bility of Pd catalyst for formic acid electrooxidation. Likely, TiO, nanorods possess good electronic conduc-
tivity and abundant surface oxygen-containing groups, which improve the electrocatalytic activity and the
anti-poisoned performance of Pd catalyst for the formic acid electrooxidation. Thus, TiO, nanorods with
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anatase phase structure possess the potential application prospect in direct formic acid fuel cell (DFAFC).
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Figure 1 XRD patterns of (a) TiO,-R and (b) TiO,-1
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Figure 5 TEM photos of (A) Pd/TiO,-R and (B) Pd/TiO,-I
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Figure 6 Cyclic voltammograms of (a) Pd/TiO,-R and (b)
Pd/TiO,-I catalysts in 0.5 mol-L ! H,SO, solution
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Figure 7 Cyclic voltammograms of (a) Pd/TiO,-R and (b)
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K 9 & FHRIEAR] PA/TiO, HE AL 7 Bl EAE AL T
I, MR, HERAE PA/TIO-R HEAH] FH
AL IR FRRAE NI R A6 5t S R B, SRR 2R JC R
TiO, 71%% Pd {40 AR 25 5y w5 TR AEAL K Hh R ) R Ak,
X5 Xia SR FAISE. THHERMA, 1247 3000 s
Jei, BRAR TiO, 2 Pd AR F ) HA R 4L A Ha A A2 JE R
TiO, 8 Pd LM 16 %, HILL 10 s B (1 LU 53700
0.188 Fl1 0.024. W] PA/TiO,-R AL 7T HH P Ha ik 46
AT S PR PEfE.

300 4
250 4
200 4

150 4

I/(mA-mg’! Pd)

100

50 -

04

0 I 1600 ‘ 20|00 I 30|00

t/s
B 9 (a) PA/TIO,-R Hi(b) PA/TiO-1 f4LFILE 0.5 molsL ™!
H,S04+0.5 moleL ™' HCOOH %3, Wiz 0.15 V I I il
it £
Figure 9 Chronoamperometric curves of (a) Pd/TiO,-R and (b)
Pd/TiO,-1 catalysts in 0.5 moleL ™" H,SO,+0.5 mol<L™' HCOOH
solution at 0.15 V
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