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Solution Synthesis Strategies for Hierarchical Nanostructures

ZHANG Dong-Feng NIU Li-Ya GUO Lin"
(School of Chemistry and Environment, Beihang University, Beijing 100191, P. R. China)

Abstract:
components allow for the directed synthesis of hierarchical nanostructures and this field has attracted much interest

The coupling and synergistic effects of the unique structure of multi-level, multi-dimension, and multi-

recently. In this paper, we discuss progress in the solution synthesis of three kinds of hierarchical structures including
core-shell, segmented, and branched structures. We focus on the formation mechanism and the influencing factors of
the hierarchical structures by considering the crystal nucleation-growth process and growth kinetics. The construction
of the hierarchical nanocomposites mainly involves the heterogeneous nucleation-growth of the secondary structures
on the primary structures or a component exchange between the two kinds of materials. The degree of lattice matching,
the degree of supersaturation, and chemical bonding mainly influence the hetero-nucleation sites of the secondary
structures on the primary structures. The growth behaviors of the secondary structures can be modulated mainly by
adjusting their crystallographic energy through surface modifications. For the synthesis via component exchange, an
important prerequisite is that the primary and secondary structures share the same anions or cations.
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Fig.1 Scheme illustrating the formation of core-shell structures by the adsorption of

polyelectrolytes on colloidal particles?!
PDADMAC: poly(diallyldimethylammonium chloride)
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Fig.8 Modulation of the growth behaviors of ZnO hierarchical structures using the crystallographic selective
adsorption of propyldiamine and citrate anions™
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Fig.9 TEM images (a, b) and schematics of the
interfacial lattice match (c, d) of Sn0O,/a-Fe,0;
branched structures!'®!
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Fig.10 TEM images of the branched BaMoO,
nanostructures formed at the mixing ratio between
anionic and cationic surfactants (r) as 1.5/
[BaMo00,]=0.05 mol*L"", T=50 C; Insets in figures c, d are the
corresponding selected area electron diffraction (SAED) patterns.
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Fig.11 SEM (A, B) and TEM (C, D) images of dande-
lionlike Cu0Q, SAED pattern shown in (D) (E), and the
scheme illustrating the self-assembly process (F)!!

E 12 (a)frBEERYMERS FREWRERE, (b)ZEEN
CaCo; R EE F
Fig.12 (a) Structure model of the block polymer
template, (b) scanning electron microscopy (SEM)
images of the as-prepared CaCO; with multi-layer
structures!™?
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