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Size and Surface Effects of Nuclei on the Growth and Assembly of Nanostructures

XIANG Guo-Lei WANG Xun™
(Department of Chemusiry, Tsinghua University, Beijing 100084, China)

Abstract: Nucleus, the beginning of a new phase, underlies the understanding of various synthetic approaches of

nanomaterials, especially for the control over their sizes and shapes. Ultrafine nanocrystals with sizes smaller than

5 nm provide ideal models to learn the properties and growth behaviors of nucleus. The size and surface effects

of nucleus on the growth and assembly of nanostructures are discussed in this review paper, based on the

syntheses of ultrafine nanocrystals, including semiconducting oxides, metals and rare earth oxide. A newly crystal

growth pattern emphasizing the pre-assembly of nucleus are highlighted to show the thesis.
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Fig.1 SEM image of ZTO octahedral crystal assembled

by nanoparticles

(a) 8 mmol, (b) 6 mmol, (c) 4 mmol, (d) 2 mmol

2 B NaOH FI4E980 /0 ZT0 £ A TE 37 i 42 3 72
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Fig.4 (a), (b) HRTEM images of Cu,S nanorods (2.2 nm

Cu nanoseeds, 150 C for 12 h); (¢) HRTEM
image of Cu,S nanorods (3.4 nm Cu nanoseeds,
150 °C for 12 h); (d) TEM image of Cu,S
particles (5.2 nm Cu nanoseeds, 140 °C for 12 h)
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QDs Attachment

Ultrathin NWs or Quantum Wires
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Fig.6. TEM and HRTEM images of SnO, (a) QDs and (b) ultrathin NWs; (¢) Schematic illustration of the evolution

of the SnO, morphology from QDs to NWs
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(a) Type I (twin-crystal) attachment; (b) Twin crystals (B-C) and type Il (plane/interface defect) attachment (A-B and C-D); (c) Type Ill

attachment to form a single crystal
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Fig.7 Attachment structures of SnO, ultrathin nanowires
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(a) and (b) TEM images; (c) HRTEM of a pod; (d) XRD pattern
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Fig.8 Characterization results of CeO, nanowires
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Fig.9 Morphology evolution of CeO, nanowires

upon reaction time
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Fig.10 HRTEM image of fullerene-like structure (IF)

of nickel hydroxychloride
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