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Formation of hydrophobic silica shell on the surface of ferromagnetic nanoparticles

in amine as reaction solvent
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An efficient method to form a nanometer-thick shell of organic silica enveloping a magnetite nanoparticle

with the diameter of approximately 10 nm is addressed. The shell was found spontaneously formed dispersed in

diethylamine, which worked as Lewis-basic catalyst for the polycondensation of silanol or hydroxyl groups.

The transition of the coated magnetite to hematite due to further oxidation could be prevented even after being

heated at 400 °C for an hour in air. Oxygen did not permeate into the shell as evidenced by the absence of

micropores as revealed from the adsorption behavior of nitrogen at 77K.
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Fig.1 Chemical structure of
trifunctional silane coupling agent.
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Fig.2 Chemical formula of
hexyltrimethoxysilane (HTMS).
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Fig.3 TEM images of (a) as-prepared magnetite
nanoparticle and (b) magnetite nanoparticle
surface-modified with HTMS.
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Fig.6 XRD patterns for samples of

(a) as-prepared iron oxide nanoparticle
before heat-treatment in air at 400 °C

for an hour, (b) iron oxide nanoparticle
after the heat-treatment, (c) iron oxide
nanoparticle surface-modified with HTMS
before the heat-treatment and (d) iron oxide
nanoparticle surface-modified with HTMS
after the heat-treatment.
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Fig.7 Nitrogen adsorption / desorption
isotherm of the magnetite nanoparticle
surface-modified with HTMS at 77K.
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