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Preparation of Dendritic Pt Thin Films and Their Anomalous
Infrared Effects
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Abstract: Dendritic Pt thin films are electrodeposited on bulk Pt electrodes in 10x107° mol-L™" K,PtCls+3x
10™ mol - L' PbAc.+ 0.5 mol - L™ HCIO, using square-wave potential pulses. As the deposition time
increases, the length of the Pt dendrites increases from 400 to 900 nm, and the distribution density of Pt
nanoparticles (~10 nm), which consist of coiled Pt dendrites, increases greatly. From hydrogen adsorption/
desorption obtained from cyclic voltammograms (CV), the surface of the dendritic Pt thin film electrodes
has a relative roughness (C;), which increases from 9 to 36 as the deposition time increases. Maximum
enhanced IR absorption of adsorbed CO (CO..) is observed at the deposition time of 6 min. Anomalous
infrared effects for CO.qs are also seen on the dendritic Pt thin film electrodes. The line shapes of CO.q
change with increasing deposition time, in order: bipolar—downward—bipolar—upward—bipolar—
downward bands. Fano-like infrared effects (bipolar), surface enhanced IR absorption (enhanced
downward band), and abnormal IR effects (enhanced upward band) are highly dependent on the surface
architecture of the nanostructures. The as-prepared dendritic Pt thin films provide model substrates for
in-depth studies of the anomalous infrared effects of CO.qs in metal nanostructures.
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Fig.1 Low- and high-magnification scanning electron microscope (SEM) images of dendritic Pt thin film electrodes

prepared with different deposition time

il mA

(a) bulk Pt(x5)
(b) 3 min
(c) 6min
(d) 9 min
(e) 12 min
(f) 15 min
(9) 18 min

2t

| scan rate: 50 mV-s™'

-0.2 00 02 04 06 08 1.0 12
E/V (vs SCE)

40
(b)
30+
o
20 +
10|
4 8 12 16 20
t/ min

B2 (a) NETFAAT 8 H] & 8948 &K Pt E A% B ARFI AR Pt 7£ 0.1 mol- L™ HCIOL A P BUEIMA R E, (b) PtEEBIRKRE
AT ARAE S (C)BEIAR A (8] B9 T 1L A4

Fig.2 (a) Cyclic voltammograms of dendritic Pt thin film electrodes prepared at different deposition time and bulk Pt in

0.1 mol: L™ HCIO; solution, (b) relationship between surface relative roughness (C,) and deposition time
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Fig.3 In situ FTIR spectra of CO adsorbed on dendritic Pt thin film electrodes with different deposition time and bulk Pt in
0.1 mol- L™ HC1O,

AR/R: relative change in the electrode reflectivity; Es: studying potential; Ex: reference potential
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