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Synthesis of Fe-Doped TiOy/a-Fe;O3 Core-Shell Nanowires Using
Co-Electrospinning and Their Magnetic Property
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Abstract We synthesized Fe-doped TiO,/a-Fe,O3 core-shell nanowires(NWs) by means of a co-electrospinning method and
demonstrated their magnetic properties. To investigate the structural, morphological, chemical, and magnetic properties of the
samples, X-ray diffraction, scanning electron microscopy, transmission electron microscopy, and X-ray photoelectron
spectroscopy were used, as was a vibrating sample magnetometer. The morphology of the nanostructures obtained after
calcination at 500 °C exhibited core/shell NWs consisting of TiO, in the core region and o-Fe,Os in the shell region. In addition,
the XPS results confirmed the formation of Fe-doped TiO, by the doping effect of Fe** ions into the TiO, lattice, which can
affect the ferromagnetic properties in the core region. For comparison, pure a-Fe,O; NWs were also fabricated using an
electrospinning method. With regard to the magnetic properties, the Fe-doped TiO,/a-Fe,O; core-shell NWs exhibited improved
saturation magnetization(Ms) of approximately ~2.96 emu/g, which is approximately 6.1 times larger than that of pure a-Fe,Os
NWs. The performance enhancement can be explained by three main mechanisms: the doping effect of Fe ions into the TiO,

lattice, the size effect of the Fe,O; nanoparticles, and the structural effect of the core-shell nanostructures.
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Fig. 1. Schematic illustration for Fe-doped TiO,/a-Fe,O; core-shell
NWs fabricated using co-electrospinning.
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Fig. 2. FESEM image of the samples before (a-b) and after (c-d)
calcination at 500 °C.

o] 7%, Ycofoelol] core FE BIS|A] shell FiE
of JHoZ o]F% contrast’t EAE T} Fig. 2(b)ell
A BoAZ= AAH, o= oF 6.4nmme] vAE U ¢
b7} core ol 91A|gE vrimofolo] o] W 9o FF
3] PAE AS UERAT mebA] ol g vAg a-
Fe,0; WA= AHEA ol & 932 v Zojy o
AHAISE 24712 AL Fig. 6014 AHAIs] B2 Zlo]
ok AlTHY, Fig. 3(a) € (b)e] 9% ofefiol]l Add olw
A= AEE9] A Aok HA}F 314 (selected area electron
diffraction, SAED) ®j&1& Wepdnt. o] A3, &3 a-
Fe,0; Wizstolofollx= 5§81t dot BEo] Yehp, 1t
Hol| Fe-doped TiO,/a-Fe,O5 core-shell 3% H=9}o]o]
oM 52138 dotl} diffusedt ring ¥Elo] FAlol YEk
ok o714 8%k dot WEHS a-Fe,057F 53 4
RS Zete AS 9nlsiH, diffusedt ring SHEH-S
vro ARAS zh= anatase TiO,E 97| 3ith B<$o]
Fe-doped TiO,/a-Fe,O; core-shell Y=$jolo] 3 H
Tshe dAEe] wEE AAMS] 48] 9514 TEM
of #2¥ EDSZE mappingdt S 237} Fig. 3(c)ollA
B2tk 2 AH core-shell +F9 core F-Eol&= Ti
A27F FESHH, shell F-ol= Fe €47t HA &%
St S FR1 ST wEbA, olAL H9 WU
AP S o] &3k TiO,/Fe,O; core-shell Li=e}o]o] -3
7t AR AXREHASS YERTL

2

Fig. 4= 500 °CollA Exl2] Fo] Aol =3 a-
Fe,0; W=9}e]o]9} Fe-doped TiO,/a-Fe,O; core-shell L
=ofolo] 29| XRD A AE HoFTh MEEY F

. 4

Fe Oty

Fig. 3. TEM image and SAED pattern obtained from pure o-Fe,O;
NWs (a) and Fe-doped TiOy/a-Fe,Os core-shell NWs (b) and TEM-
EDS mapping data obtained from sample B (c).
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Fig. 4. XRD plots of pure a-Fe,0O; NWs and Fe-doped TiO./0-Fe,0;
core-shell NWs obtained after calcination.
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Fig. 5. XPS core level spectra of Fe2p and Ti2p obtained from pure o-Fe,O; NWs (a) and Fe-doped TiO»/a-Fe,Os core-shell NWs (b-c).
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Fe,0; core-shell NWs obtained from VSM measurement.
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