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Preparations of nearly monodispersed nanoparticles and their ordered deposition
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Semiconductor nanoparticles (NPs) with less than 10 nm-diameter, called

guantum dots (QDs), exhibit unique optical properties. However, to obtain high-performance materials
consisting of QDs, it is necessary to establish technologies for creating monodispersed NPs in
colloidal solution and for establishing high-density thin film with ordered NPs.
This study demonstrated the successful production of monodispersed QDs and simultaneous remove of
impurities using the size selective precipitation (SSP) method. The classification mechanism of SSP
was elucidated using the extended DLVO theory. Additionally, it was experimentally demonstrated that
the presence of ions and molecules adsorbed on the particle surface significantly delays particle
coagulation, and a formulation for its rate constant of NPs was successfully developed. As a method
for particle assembly, electrophoretic deposition was employed and the operating conditions for
fabricating ordered array films was elucidated.
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Fig. 2: Total particle interaction potential curves
for the ZnS QD from 1.6 to 2.2 nm of diameter at

60 wt% of the ethanol concentration which
corresponds to starting point of turbidity.
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Fig. 4: Absorbance spectraof ZnS QD prepared by
SSP and Zn-thioglycerol complex.
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Fig. 5: Proton NNR of ZnS QD prepared by SSP and
Zn-thioglycerol complex.
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Table 2: Comparison of experimental and calculated lattice spacing ¢

particle size [nm] calculation [nm] experiment [nm]
222 192 195
244 211 211
275 238 236
288 250 252
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