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Abstract: Iron oxide nanoparticles were prepared by the thermal decomposition of iron pentacarbonyl (Fe(CO)s) .
Poly(vinylpyrrolidone) (PVP) was used as surface-modifying agent to control the size of the iron oxide nanoparticles. The
crystalline structure of PVP coated iron oxide nanoparticles was determined by XRD. The size of PVP coated iron oxide
nanoparticles was determined by TEM and ELS. The particle sizes of PVP coated iron oxide nanoparticles were controlled
by adjusting the molar ratio of PVP/Fe (CO)s, solvent and molecular weight of PVP. Particle sizes increased with increasing
PVP content. Spherical 50~ 100 nm sized iron oxide nanoclusters were produced when dimethylformamide was used as a
solvent. And well-defined 10 nm iron oxide nanoparticles were produced in Carbitol. The prepared PVP coated iron oxide
nanoparticles exhibited a well-dispersed property in water. The results obtained in this study confirmed the feasibility of the
PVP-coated iron oxide nanoparticles as a biomaterial for MRI contrast agent.
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Table 1. Summary of Particle Sizes for PYP-Coated Iron Oxide Nano-
particles Formed under Different Experimental Conditions

PVP [PVP)/[Fe(CO)s] reaction mean diameter®

No. solvent

K value molar ratio time (nm)
sample-1  15.3~18.0 0.5 2hr DMF 158
sample-2  15.3~18.0 0.5 6 hr DMF 149
sample-3  15.3~18.0 0.25 2br DMF 57
sample-4  15.3~18.0 0.25 6hr  Carbitol 172
sample-5  15.3~18.0 0.25 4hr Carbitol 169
sample-6  15.3~18.0 0.25 2hr  Carbitol 150
sample-7  15.3~18.0 0.17 2hr  Carbitol 100
sample-8  15.3~18.0 0.125 2hr  Carbitol 6
sample-9  10.2~13.8 0.25 2hr Carbitol 400
sample-10  10.2~13.8 0.125 2hr  Carbitol 55
“Measured by ELS.
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Figure 1. XRD pattern of PVP-coated iron oxide.
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Figure 2. TEM images of sample-3([PVP]/[Fe(CO)s] molar ratio * 0.25,
reaction time : 2 hr, solvent : DMF).
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Figure 3. TEM images of sample-8([PVP]/[Fe(CO)s] molar ratio * 0.125,
reaction time : 2 hr, solvent : Carbitol).
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Figure 4. Particle size distribution profile of PVP-coated iron oxide na-
noparticles measured from ELS analysis, with PVP molecular weight of
7000~11000 g/mol. (a) sample-6 ; [PVP)/[Fe(CO)s] molar ratio : 0.25,
reaction time : 2 hr, solvent : Carbitol, (b) sample-7 ; [PVP]/[Fe(CO)s] molar
ratio - 0.17, reaction time - 2 hr, solvent : Carbitol, (c) sample-8 ; [PVP)/
{Fe(CO)s] molar ratio : 0.125, reaction time : 2 hr, solvent : Carbitol.
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Figure S. Particle size distribution profile of PVP-coated iron oxide
nanoparticles measured from ELS analysis, with PVP molecular weight of
2000~3000 g/mol. (a) sample-9 ; [PVP)/[Fe(CO)s] molar ratio : 0.25,
reaction time : 2 hr, solvent : Carbitol, (b) sample-7 ; [PVP]/[Fe(CO)s} molar
ratio : 0.125, reaction time : 2 hr, solvent : Carbitol.
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