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Fig. 1

Typical FE-SEM images of AuNP-attached ITO
surfaces prepare by a seed-mediated repeated-growth

treatment.  (A) Treatment with a 1 : 1 mixed growth
solution of cetyltrimethyammonium bromide (CTAB) :
hexamethylene-tetramine (HMT), repeated twice.
(B) At first, the growth treatment was performed with
the 1 : 1 mixed solution of CTAB : HMT; the second
was with the growth solution contained CTAB only.
For details, please see Ref. 10. Reproduced from
Ref. 10, copyright 2011, with permission from Elsevier.
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Fig. 2 Typical FE-SEM image of an AuNP-attached
ITO surface prepared via the immersion of ITO after

preparing a solution of AuNPs. At first, a solution of
AuNPs was prepared by mixing equi-volume 2.5 mL
aqueous solutions of 1.34 mM HAuCl, and 10 mM
ascorbic acid at room temperature. The solution
was heated up at ca. 75 C, kept for 15 min., and then
a piece of ITO was immersed and left for 15 min. at
75 C. Reproduced from Ref. 11, copyright 20183,
with permission from Springer.
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Fig. 3 Cyclic voltammograms recorded in a 1.0 M
NaOH aqueous solution with (A) a gold nanoparticles-
attached palladium electrode and (B) a palladium

electrode. Scan rate, 50 mVs~!. Fach scan was
(+).

started from the open-circuit potential
Reproduced from Ref. 16, copyright 2013, with
permission from The Royal Society of Chemistry.
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Fig. 4
with pamoic acid.
AuNP-modified amine-terminated ITO surface.
AuNPs were prepared with pamoic acid using a

(A) Typical TEM image of AuNPs prepared
(B) Typical FE-SEM image of an
The

method described in Ref. 15. Also, please see Ref.
15 concerning the preparation method of an amine
terminated ITO surface. Reproduced from Ref. 19,
copyright 2014, with permission from Springer.
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Fig. 5 Cyclic voltammograms recorded concerning

the oxidation of 1.0 mM Fe(CN)s'™ in a 0.10 M

phosphate buffer solution with (A) an AuNP-Kimwipes-

modified GC electrode and with (B) a PtNP-Kimwipes-
modified GC electrode. Scan rate, 50 mVs .
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The modification of gold nanoparticles on the surfaces of conducting materials usually
develops interesting electrochemical properties that are different from those of conducting
materials.  Especially, unique electrochemical and catalytic properties of nanostructured gold,
which are not available in the bulk state, permit the construction of novel modified electrodes,
while realizing some significant contributions to electroanalytical chemistry. Our group has
been studying the fabrications and applications of gold nanoparticles-modified indium tin
oxide electrodes since 2001.  In this account, I introduce some developments of our research
on gold-nanoparticle-modified electrodes after 2010, including some achievements in
collaborative research as well as research results obtained using platinum nanoparticles.  As
relatively new topics, the combination of gold nanoparticles with a palladium base electrode
and the utilization of non-conducting supporting materials for modifying the vicinity of the
electrode surface with gold nanoparticles are described.

Keywords: gold nanoparticles; platinum nanoparticles; modified electrodes; nanocomposites.



