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ABSTRACT
The purpose of this study is to research the electrochemical behavior of CVs (Cyclic

Voltammetry stripping) for n-type semiconductor ITO-film in four different solutions: 0.3M HCl,

6 wt % NaOH, 6 wt % NaCl and D.I. water. When the potential of ITO-film was negatively polarized

in the four solutions, an obvious reduction-current peak took place. After CVs test, the surfaces of

samples were observed using FESEM integrated with EDS for chemical composition analysis.

The result shows that many particles composed of indium and tin presented on ITO-film. The

morphology of the particle was affected by the solution used. Due to different interfacial energy

between particle and solutions, the shape of the particle can be in spherical, elliptic, or even flat

form.  The grain boundaries of ITO were the preferred dissolved site when the reduction current

occurred. 
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1 .

Fig.1 The schematic construction of the flat cell

used in this study.

2 . ITO FE-SEM 

Fig.2 The FESEM-micrograph of as-received ITO-

film.

3 . ITO EDS 

Fig.3 The EDS-analysis of as-received ITO-film.

4 . 0.3M HCl 80mV/s 0V

-1.5V 

Fig.4 The CVs test for ITO-film in 0.3M HCl.

(scanning range: 0V ~ -1.5V; scanning rate:

80mV/s).
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( a )

( b )

5 . FESEM 

Fig.5 The FESEM-observation for ITO-film after

CVs test in Fig. 4.

6 . EDX 

Fig.6 The EDS-analysis of Fig. 5: (above) spherical

particle; (below) dissolved substrate.

7 .

Fig.7 The FESEM-micrograph of the reduction

particles extracted by silver tape shown in Fig.

4.
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8 . EDX 

Fig.8 The EDS-analysis of ITO-film shown in Fig.

7: (above) spherical particle; (below) tape

substrate.

9 . 6 wt NaOH ITO 

80mV/s 0V -2.25V 

Fig.9 The CVs test of ITO-film in 6 wt % NaOH

(scanning range: 0V~-2.25V; scanning rate:

80mV/s).

( a )

( b )

1 0 . FESEM 

Fig.10 The FESEM-micrograph of the ITO-film after

CVs test in Fig. 9. 
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11 . b ITO 

EDX 

Fig.11 The EDS-analysis of irregular product on

ITO-film surface after electrochemical test

shown in Fig. 10(b).

1 2 . 6wt NaCl ITO 

80mV/s 0V -2.25V 

Fig.12 The CVs test of ITO-film in 6 wt % NaOH

(scanning range: 0V~-2.25V; scanning rate:

80mV/s).

( a )

( b )

1 3 . FE-SEM 

Fig.13 The FESEM-micrograph of the ITO-film

after CVs test in Fig. 12.
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1 4 .

Fig.14 The EDS-analysis of reaction product on

ITO-film surface.

1 5 . ITO 80mV/s 

0V -4V 

Fig.15 The CVs test of ITO-film in D.I. water

(scanning range: 0V~-4V; scanning rate:

80mV/s).

( a )

( b )

1 6 . FE-SEM 

Fig.16 The FESEM-micrograph of ITO-film after

CVs test in Fig. 15.

1 7 .

Fig.17 The CVs test of ITO-film in different

solutions.
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