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Abstract: A solvothermal method is reported to synthesize uniform superparamagnetic carboxyl-functionalized Fe;O4
nanoparticles with good dispersity, tunable particle size and high magnetization. The particle size of the carboxyl-func-
tionalized Fe;04 nanoparticles can be tuned from approximately 200 nm to 800 nm by simply changing the concentra-
tion of iron in the reaction. The appearance, structure and magnetism of nanoparticles are characterized. The results
show that the products are cubic crystal Fe;O4 nanosphere and the magnetization curves show no remnant magnetiza-
tion and coercivity, indicating that both samples are superparamagnetic at room temperature. Moreover, the chemical
reagents are non-toxic or low toxicity, which meet biomedical requirement.
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Figure 1. SEM images of carboxyl-functionalized magnetic Fe;O,
(S1~S6) with increasing the concentrations of ferric chloride: (a)
0.04 M; (b) 0.06 M; (c) 0.10 M; (d) 0.14 M; (e) 0.16 M; (f) 0.20 M
1. FRSKERE T A RAREAHE Fes0,(S1~S6)HIIER A
E: (a) 0.04 M; (b)0.06 M; (c) 0.10 M; (d)0.14 M; (e) 0.16 M;
(Ho20M

Figure 2. (a) Representative TEM images of product S3; (b) TEM
images of single nanoparticle; (c), (d) TEM images of Fe;O,
nanoparticle
2.(a) #&RS3IE TEM BRE; (b) B MRBAE TEM E;
(c), (d) FesO,HKFRIA TEM B
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Figure 3. EDS spectrum of product S3 and S7
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Figure 4. (a) X-ray diffraction patterns of carbon-encapsulated
magnetic Fe;0,4(S2, S3, S4) and inset of the Gauss fit of (311) peak
of product S3; (b) FT-IR spectra of product S3 and S7
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Figure 5. Magnetization curves measured at 300 k of products S2,
S3, S4
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