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Preparation and Characterization of Indium Tin Oxide (ITO) Nanoparticles
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Abstract: Indium tin oxide nanoparticles were prepared by the co-precipitation method using Indium metal ingots
and stannic chloride (SnCl,-5H,0) as the starting materials. The effect of the mass ratio of PVP to ITO, calcina-
tion temperature, solution acidity and the concentration of ITO on the ITO nanoparticles size was studied. Trans-
mission electron microscopy (TEM) and X-ray powder diffraction (XRD) were used to characterize the ITO
nanoparticles. The XRD patterns showed that the ITO nanoparticles calcined at 450 °C was the corundum struc-

ture and changed to bixbyite structure when the calcination temperature increased to 550 °C.
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Table 1 Mass ratio of PVP to ITO nanoparticles

and average particle size of ITO"

2.1

Experiment order Mpyp: Mo Average particle size / nm
1 0:1 120
2 0.05:1 14.0
3 0.1:1 10.0
4 0.3:1 14.0
5 0.7:1 17.5
6 1:1 103

“Concentration of ITO: 7 g-L, pH=8.0, T=550 °C.
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Fig.1 TEM image and Particle size distribution of ITO nanoparticles prepared at the mass ratio of PVP to ITO 0.1:1
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Fig.2 TEM image and Particle size distribution of ITO nanoparticles prepared at the mass ratio of PVP to ITO 0.3:1
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Table 2 pH value and average particle size of ITO"

Experiment order pH value Average particle size / nm
7 8.0 10.0
8 9.0 14.0
9 9.5 17.0

“mpyp: mi=0.1:1, Concentration of 1TO: 7 g1, =550 “C.
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Table 3 Concentration and average particle size of ITO"

Experiment order  ITO / (g17)  Average particle size / nm
10 7 10.0
11 2 14
12 50 21

‘mpve: mun=0.1:1, pH=8.0, T=550 “C.

7 9H 10.0 nm(7 g- LY £ 21 nm(50 g-L7).,
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Table 4 Calcination temperature and average

particle size of ITO"

Calcination Average particle

Experiment order

temperature / C size / nm
13 350 5.8
14 450 9.0
15 550 10.0
16 650 114

“mpypm=0.1:1, Concentration of ITO: 7 g+ L', pH=8.0.
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Fig.3 TEM image of ITO nanoparticles calcined at 350 C
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Fig.4 TEM image of ITO nanoparticles calcined at 450 °C
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Fig.5 TEM image of ITO nanoparticles calcined at 650 °C
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Fig.6 XRD patterns calcined at 350 “C and 450 C
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Table 5 Effect of the conductance using different

washing method”

Experiment Conductance /

Washing method

order (wS-em™)
17 Without washing 2.704
18 Distilled water washing 1.596
19 Ethanol washing 1.590
20 Distilled water 1.267

‘mpyp: mo=0.1:1, Concentration of 1TO: 7 g-L', pH=8.0, 7=550 °C.
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