Investigation of magnetic properties and colloidal stability
by surface modification
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Introduction

Experimental Methods

Recent research has focused on improving the
magnetic properties and colloidal stability of magnetic
nanocrystals (NCs) for bio-medical applications.
Magnetic nanocrystals are consist of magnetic
Inorganic core and organic ligands. The magnetic
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properties and colloidal stability of nanocrystals are
correlated to the effective magnetic core fraction and
softness.

We studied the influence of length of surface ligand
on the magnetic properties and colloidal stability of
magnetic nanocrystals by surface modification iIn
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2. Surface modification by ligand-exchange
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3. Magnetic properties
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- We Investigated the relationship between magnetic properties and colloidal stability through the
surface modification of Fe,O, nanocrystals with amine-based aliphatic ligands.
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= The colloidal stability tended to increas

The interparticle distance tended to increase with the number of hydrocarbon of surface ligand

which leading to increasing magnetic properties.
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Fig 1. (a) photographs of surface functionalization of the (i) oleylamine-, (ii) BF,, (iii) amine-based aliphatic-modified Fe,O, NCs dispersed
In organic solvent (upper) hexane, (below) DMF, respectively. (b) crystallography of modified Fe;O, NCs with preserving crystallinity. (c)
FT-IR spectra of (blue) BF,  and (red) aliphatic amine-functionalized Fe;O, NCs, respectively. Interparticle distance analysis of surface
modified Fe;O, NCs on (d-e) transmission electron microscopy images and distribution, and (f) spectra of dynamic light scattering.
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We showed that we can control the magnetic properties, colloidal stability and interparticle distance

2. Surface ligand density
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of Fe;O, NCs by surface modification.
In further study, we will use the unary / binary linear or branched aliphatic ligand with short length
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Fig 2. (a) thermogravimetric analysis under argon atmosphere, 30 °C - 600 °C interval, 5 °C/min rate and hold at 200 °C, 120 min, (b)
equation of surface ligand density of Fe;O, NCs, (c) surface ligand density and number of particle per unit mass of modified Fe;O, NCs.

to Improve the magnetic properties and colloidal stability of Fe;O, NCs. Since the polarity of NCs
differs with the number of hydrocarbon of surface ligands, we will study the solvent screening to
Investigate the influence of solvent polarity on the colloidal stability of NCs.

In addition, we will synthesize the Magnetic Nanoassemblies (MNAS) to control packing density of
building blocks in MNAs by surface modification. We suppose the packing density of MNAS
correlating the interparticle distance of building blocks.
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