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Polymer-modified inorganic fine particles and nanoparticles have a great Polymer-Modified

Fine- and Nanoparticles

possibility of developing synergistic functions that cannot be achieved with
inorganic materials and organic materials themselves, because polymers
exhibit thermally unique behavior. We have focused on these unique thermal g
behaviors of polymers and designed chemical structures of polymers in ) 9 |n°rga,$
terms of the functions required for hybrid materials. In this account paper, R ;_’ particl

low-temperature sintering and sintered structure of Cu fine particles and ‘

temperature-dependent self-organized structure of organic-inorganic @ P
dendrimers are briefly reviewed. A new preparation method of Self-Orcamisd 2 S
polymer-modified fine particles by SI-ATRP will also be discussed. Structures Structures
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Figure 1. A schematic illustration of typical
molecular structure of organic dendrons.
Reprinted with permission from ref 10 (J. Am.
Chem. Soc., 2012, 134, 2, 808-811). Copyright

2012 American Chemical Society.
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Figure 2. SEM images of (a) as-prepared Cu

fine particles, (b) as-printed Cu layer, (c)
oxidative annealing at 150 °C, (d) reductive
sintering at 150 °C for 8 h. Reproduced with
permission from ref 14 with a modification.
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Figure 3. Scheme of the hydrolysis of BDVE in
the presence of proton. BDVE is supposed to
be 1,4-butanediol and 1,1-ethanediol as
monomers by hydrolysis. Reproduced from ref
15 with a modification (Published by The Royal
Society of Chemistry).
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Figure 4. A model structure of the
organic-inorganic hybrid dendrimer with an
inorganic nanoparticle-core. Reproduced with
permission from ref 18 with a modification.
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Figure 5. TEM images of (a) CO2H-modified Au
nanoparticles, (b) hexagonal packing of Au
dendrimers on a TEM grid. (c) A schematic
illustration of the hexagonal superlattice (HS)
structure. (d) An electron density map of the
liquid crystalline simple cubic structure (SC).
Reprinted with permission from ref 10 (J. Am.
Chem. Soc., 2012, 134, 2, 808-811) with a
Copyright 2012
Chemical Society.

modification. American
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Figure 6. (a) A schematic illustration of low
symmetry P2:3 cubic structure. (b) Anneal
temperature-dependent photoluminescence
intensity of CdS dendrimers. Reproduced with

permission from ref 18 with a modification.
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Figure 7. TEM images of PMMA-modified iron
oxide fine particles, controlled in size and
shapes. (a, b) a-Fe>O3 with a spindle shape in
different sizes. (c) a-Fe;Osz with a cuboidal
shape. (d) hexagonal platelet a-Fe;Os. (e)
Fe304 with a spindle shape. The scale bar in (e)
is common for (a)-(c). Reproduced with
permission from ref 22.
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