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Fig.1 XRD patterns of precursors prepared with different
methods (a-traditional chemical precipitation method at
pH=7~8, b-NH4CI-NH3.H,0 as buffer solution at pH=7~8,
and c-NH,AC as buffer solution at pH=6~7)
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Fig.2 XRD patterns of ITO nano-particles prepared with
different dispersant (a-PVP, traditional chemical

precipitation method, pH=7~8; b-soluble starches,
NH4CI-NH; H.0, pH=7~8; ¢-SDS, NH4CI-NH;H-0,
pH=7~8; d-PVP, NH4;CI-NH; H,0, pH=7~8; e-soluble
starches, NH;AC, pH=6~7)
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Fig.3 TEM images of ITO nano-particles prepared at pH=7~8 with different dispersants: (a) soluble starches, NH,CI-NH3 H,0, (b) SDS,
NH4CI-NH; H,0, and (c)PVP, NH4CI-NH3 H,0
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Table 1 Agglomerate factors (Ag) of ITO nano-particles prepared with different dispersants

Different dispersants do/nm Sger/m?® gt dser/nm As
Soluble starches, NH4CI-NH3; H,0, pH=7~8 21.2 29.2576 28.48 1.343
SDS, NH4CI-NH3 H,0, pH=7~8 20.9 26.7523 31.15 1.490
PVP, NH4CI-NH; H20, pH=7~8 21.2 26.3330 31.65 1.493
PVP, pH=7~8 18.0 27.6171 30.17 1.676
Soluble starches, NH,AC, pH=6~7 18.4 38.6146 21.58 1.173
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Fig.4 TEM images of ITO nano-particles prepared in different buffer solutions: (a) (NH4)2SO4-NH; H,0, pH=7~8, (b) (NH4).SO,4-
NH; H,0, pH=8~9, (c) NH,AC, pH=7~8, (d) NH4AC, pH 6~7, and (e) NH4CI-NH3 H,0, pH=7~8
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Fig.5 Resistivity of nano-particles prepared in different buffer
solutions (a-(NH4)2S04-NH3; H,0, pH=7~8; b-(NH,)2 SO4-
NH; H,0, pH=8~9; c¢-NH4AC, pH=7~8; d-NH.AC,
pH=6~7; e-NH,CI-NH; H,0, pH=7~8)
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Effects of Buffer Solution and Dispersant on Indium Tin Oxide Nanopowders Prepared
by Co-precipitation

Zhang Xueli, Liu Jiaxiang
(Beijing Key Laboratory of Electrochemical Process and Technology for Materials, State Key Laboratory of Chemical Resource
Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: ITO nanopowders were prepared by chemical co-precipitation. NH4CI-NH3H,0, (NH,),SO4-NH;3H,0 and NH,AC solutions were
used as buffer solution to remain the pH value unchanged; in the meantime, the powders were prepared with different dispersants. The
effects of buffer solution and dispersant on phase structure, morphology, conductivity and the dispersion were characterized by XRD, TEM,
Four point probe and BET. The results show that the powders prepared with the buffer solution is single-phase In,O3 structure. When it is
prepared with NH,AC as the buffer solution and soluble starches as the dispersant, in the pH range from 6 to 7, the powder of inerratic
cubic shape possesses uniform particle size, good dispersibility, and lower electrical resistivity with about 10 nm particle size.

Key words: ITO powders; buffer solution; NH;AC solution; dispersant
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