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Fig.1 XRD pattern for Pd nanoplates (inset: SAED pattern for

palladium nanoplates)
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Fig.2 TEM image of Pd nanoplates
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Fig.3 UV-vis spectra of CTAB, PdCl; and reaction solution

with different irradiation time

3 LR 4. 5. 6. 7), WRUSCUE KGR BEIR BT BEAR, 2
LR BT, BRI T HUN . R SO
] FEK:, PA™ K BE ST PR MK, B 40k Pd b
FHRTE R IZ W 2 . M N E 5 h i, fT499k Pd
KLFii 2, RSy, S —8 bt
fHiE, MRME 6hE, LA T, KPR
FHFEE A REO, Wy, e 5 h B, Pt iE
Ji O A A, HW R IR A o Bl 3 I ] 28
—&2mnmmwwwﬁ$#?W% N5 h IR U
2R 7E 190~195 nm i [ N F1 CTAB WS & A4E 1 =
n,ﬁ%mem”w LJEEI, H CTAB %% & 1 KL T
xi b, EBEFREPK Pd KT RIER . @ H R
%, PAClL ¥ T CB/KIS MM B ki ta, Bk
R 2 S B TR E K, VAR R B R T AR S A R, OB
AW pH ERA T HEZ I, HIRAT 6.72 /N &
&mﬁm&m@M)ﬁw%%%%&PMﬁﬁ,w
RIRJEZEH o0, X AT RE R B TIE R, CN
EIEF AT, WP A A BRI T Pd™,
TEGIK P R/ R, tpERE Y= 4.

S X' A B A B P 9K A 1 A L T
fERFRZH, HHEG CTAB 15 M 1E &2 i 8 5
1. B 52 PdCl, & [H %, h4 PdCl, #il CTAB ¥
JEE IR Ll 4 92k Pd 1) TEM 1. 24 CTAB R
B, BRAN IR AR K ORI L 2 LR SR AL,
Z BN IEERIE A /NBRL, BRI N 10 nm 7245 (B 5a);
b6 CTAB F &4 (& 5b), & 1 /b & 75 H U 44 K kit
TFhb, FEAR BN = AT BN AR TS Can sk 28
[ P s ), KA d, SF¥RSN 34 nm. H
A A B, B Rt gk T R RN S
& b R 2 TR A TC A ) A T AR R R A% R b TET

7.0

650 —
6.0 T~

o 5.5} \
=
(‘550_

S5
I 45¢
o

401

3.5F

3-0 i 1 1 1 1 1 1
0 1 2 3 4 5 6 7
Time/h

~a

Kl 4 pH & BER A 3210
Fig.4 pH value changes of the irradiated solutions obtained

by different time
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Fig.6 Cyclic voltammograms of ethanol at different electrodes

Fz 1 TREIBREFEMR LN B
Table 1 Data analysis of cyclic voltammetric curves
for different electrodes

Electrode Eonset/V jo/mA cm itlib
Pd/GCE -0.56 32.41 3.06
Pd/GCE -0.54 32.96 3.54
Pdi/GCE -0.62 63.01 4.46
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Photothermally Assisted Synthesis of Palladium Nanoplates and
Their Electrocatalytic Property for Ethanol Oxidation

Wang Yanli, Tan Dexin, Zhang Hongyan, Yan Ying, Tao Yulun, Bian Ling, Chen Sen
(Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Using palladium chloride (PdCl;) as the palladium precursor, ethanol as reducing agent and cetyltrimethylammonium bromide
(CTAB) as a stabilizer and guiding agent, Pd nanoplates were synthesized via photothermally assisted solution approach with visible light
from a commercial incandescent lamp as light source. The samples were characterized by X-ray diffraction (XRD), transmission electron
microscopy (TEM), selected area electron diffraction (SAED) and UV-visible absorption spectroscopy. The effect of CTAB amount on the
growth morphology and size of palladium nanomaterials was also investigated. The electrocatalytic properties of the nano-Pd modified
glassy carbon electrode for ethanol oxidation were investigated by cyclic voltammetry. The results indicate that the morphology and size of
the Pd nanoparticles can be controlled by adjusting the mole ratios of PdCl, to CTAB. The polygonal Pd nanoplates with a narrowly
distributed size of 46 nm are obtained when the mole ratio of PdCl, to CTAB is 1:80 and the irradiation time is 6 h, which show the
excellent electrocatalytic activity and anti-poisoning faculty for the ethanol oxidation.

Key words: palladium; nanoplates; photothermally assisted synthesis; ethanol; electrocatalysis
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