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Abstract: Four different hematite (a-Fe,0;) nanopowders with various morphologies have been synthesized in the

presence of surfactant (HPC) via hydrothermal route at 180 °C, using four kinds of iron salts, Fe,(S0,);, FeC,0,,

FeSO, and (NH,);Fe(C,0,);, as precursor materials. The products were characterized by means of X-ray diffraction

(XRD), transmission electron micrograph (TEM), Fourier transform infrared spectroscopy (FTIR) and magnetization

measurements. The hysteresis measurements show that the products exhibit weak ferromagnetic property at room

temperature. It is concluded that the different precursor materials and the presence of the surfactant are important

factors that exert significant effects on the morphologies and magnetic properties of the products.
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Fig.1
(a) a-Fe,05/ (NHy)Fe(C)0,)5; (b) a-Fe,05/ Fey(SOy)s;
(c) a-Fe,05/FeCy0y; (d) a-Fe,05/FeSO,

XRD patterns of four samples
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Fig.2 TEM images and ED patterns (inset) of four

a-Fe 05 samples
(a) a-Fe,05/Fey(SO,)s; (b) a-Fe,05/FeC,04
(c) a-Fe,05/ (NH,);Fe(C,0,)5; (d) a-Fe,05/FeSO,
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Fig.3  FTIR spectra of four samples

(a) a-Fe,0,/ (NH,);Fe(C,0,)5; (b) a-Fe,05/Fey(S0,);

(¢) a-Fe,0;/FeC,0; (d) a-Fe,0;/ FeSO,
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(a) 0-Fe,05/ (NH,):Fe(C,0.)s; (b) a-Fe,05/ Fey(SO.)s;
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Fig.4 Hysteresis loops of four samples
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(c) a-Fe,0,/FeC,0,; (d) a-Fe,0,/FeSO,

Morphological characterizations and related magnetic parameters of four samples

Sample Shape

Particle size Mean crystalline

Coercivity H, / Oe

Remanment magnetization

(TEM) / nm diamater (XRD) / nm M,/ (emu-g”)
a-Fe,0; / (NHy);Fe(C,0,);  ellipsoidal 380(1); 180(w)" 95 300.2 0.084 45
a-Fe) 05 / Fey(SO,)5 rhombohedral 150 65 93.29 0.014 83
a-Fe,0; / FeC0, rhombohedral 260 56 156.9 0.025 54
a-Fe,0; / FeSO, subround 120 46 1224 0.012 23

“(I) length: 380 nm; (w) width: 180 nm
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