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Recent advances of controlled synthesis of
metal oxide semiconductor nanocrystals in liquid phase
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(Research Center of Nanoscience and Nanotechnology, Shanghai University, Shanghai 200444, China)

Abstract: The recent advances of methods of controlling the crystal phases, crystal facets, shapes and sizes were
reviewed. The effects of surfactants, solvents and doping ions on the morphology and crystal phase of metal oxide
semiconductor nanocrystals in the liquid-phase synthesis processes were introduced in detail. The characteristics of

different methods were also summarized. Developing the green, high-selectivity processes to prepare monodispersed

metal oxide nanocrystals with special structures is still the research trend.
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Fig.1 Transformation mechanism of CeO, nanostructure!!”
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Fig.2 XRD patterns of ZrO, nanocrystal prepared with
different KF concentrations: (a) n(KF)/n(Zr)=0; (b) n(KF)/n(Zr)=
0.125;  (c) n(KF)/n(Zr)=0.25; (d) n(KF)/n(Zr)=0.5
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3 ISR KF ﬁaJﬁ 1) 2:0, El’] TEM 1%
Fig.3 TEM images of prepared ZrO, nanocrystal at different KF concentrations: (a) n(KF)/n(Zr)=0; (b) n(KF)/n(Zr)=0.125;
() n(KF)/n(Zr)=0.25; (d) n(KF)/n(Zr)=0.5
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Fig.4 HRTEM and FFT images of FTO nanocrystals at different fluorine doping concentrations: (a) SnO,; (b) n(NH4F):n(Sn)=2;
(¢) n(NH,F):n(Sn)=5; (d) FFT image corresponding to Fig.4(c)!'
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Fig.5 FT-IR spectra of TiO, nanocrystals prepared in different solvents and after removing absorbed ethanol on surface: (a) H,O;
(b) ethanol before solvothermal treatment; (c) Ethanol; (d) V(H,O):V(ethanol)=1:4; (e) V(H,0):¥(ethanol)=1:1; (f) V(H,0):
V(ethanol)=4:1; (g) H,O; (a’) Ethanol; (b") V(H,O):¥(ethanol)=1:4; (c") V(H,0):¥(ethanol)=1:1; (d") V(H,0):V(ethanol)=4:1; (') H,O
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- : z"l:r"’
B 6 CeO,45KMM¥ TEM. HRTEM {4A11 CeO, 4 7 i 24
Fig.6 TEM (a) and HRTEM (b) images of CeO, nanorods and structure of CeO, nanocrytal (c)**

Bl 7 CeO 4K GKEAA KL ) TEM 47

Fig.7 TEM images of CeO, nanotubes (a), nanowire (b) and nanocubes

[27]
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Fig.10 XRD patterns of TiO, doped by different Sn*'
nanocrystals: (a) TiOy; (b) Tigo7Sng302; (€)TigesSNg 05025
(d) Tig.00Sng.1002
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