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(1) Spontaneous growth:

(a) Evaporation (or dissolution)-condensation

(b) Vapor (or solution)-liquid-solid (VLS or SLS) growth
(c) Stress-induced recrystallization

(2) Template-based synthesis:

(a) Electroplating and electrophoretic deposition

(b) Colloid dispersion, melt, or solution filling

(c) Conversion with chemical reaction

(3) Electrospinning

(4) Lithography
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Solvothermal Synthesis of Nanoparticles

>

>

preparing a variety of materials such as metals, semiconductors,
ceramics, and polymers

the use of a solvent under moderate to high pressure (typically between
1 atm and 10,000 atm) and temperature (typically between 100 °C and
1000 °C)

can be used to prepare many geometries including thin films, bulk
powders, single crystals, and nanocrystals

The method can be used to prepare thermodynamically stable and
metastable states including novel materials that cannot be easily formed
from other synthetic routes.
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anodic aluminium oxide

» AAO contains two-dimensional hexagonal pores.

» The diameter and length of these pores can be precisely controlled by the
anodization conditions, including the voltage, temperature, time and electrolyte
composition.

» Metal NWs have been prepared in AAO templates by casting, and vapor, supercritical
fluid, chemical, electro-, electrochemical, and photochemical depositions.




mesoporous oxides Templates

» especially mesoporous silica, have been used as hard templates for preparing
metal NWs.

» The MO pore size is normally smaller than that of AAO, so noble metals such
as Au, Pt, Ag, and Cu

» However, the smaller pore size results in incomplete filling of template pores
by vapor-phase epitaxy, chemical vapor deposition, and photochemical
deposition.




CNT Templates

» Metal filling in CNTs is typically achieved by chemical vapor deposition or wet
chemical processes.

» One problem with this method is the low percentage of filled CNTs caused by
their small inner diameter, high aspect ratio and high curvature.

» Impurities are often produced, including encapsulated carbon clusters and
soot.
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(1) Mass transfer through the solution from one electrode to another.

(2) Chemical reactions at the interfaces between electrodes-solution.

(3) Electrons transfer at the electrode surfaces and through the external
circuit,

(4) Other surface reactions such as adsorption, desorption or
recrystallization.

(b)

(mA)

Current
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3Se) + 6Ag g T 3H2(+) — 2Ag,8¢)
+ AgaSe03aq + 6Hgg)

3Si0y) + 3C5) + 2Ny — SizNyi, +3CO0y,




(Electrospinning)
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Roller receiver =

Nanofiber
Injection syringe
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