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This study reports the fabrication of Ti; M,0, nanofibers (with M = Fe, Co, V, Ni and
0 <x < 0.1) with diameters of ~ 102 & 18 nm and spinel ferrite MFe, 0O, nanofibers (with M = Ni,
Cu and Zn) with diameters of ~ 68 £ 7 nm by electrospinning. The fabricated nanofibers were
characterized by TG-DTA, SEM, XRD and FT-IR techniques. The room temperature magnetic
properties were measured by a vibrating sample magnetometry (VSM). All Ti, M, 0O, nanofibers
(with M = Fe, Co, V, Niand 0 <X < 0.1) had mixed phases of anatase and rutile. The TiO,
nanofibers calcined at 400, 500 and 600 °C for 3 h were diamagnetic at room temperature,
whereas the Tig,Feg .0, nanofibers calcined at 400, 500 and 600 °C for 3 h showed
ferromagnetic behavior at room temperature and the specific saturation magnetization decreased
with increasing calcination temperature. The Ti, Fe O, (with x = 0.025, 0.05, 0.075 and 0.1)
nanofibers calcined at 600 °C for 3 h showed ferromagnetic behavior at room temperature and the
specific saturation magnetization increased with increasing Fe content. The Tig,V, 0, nanofibers
calcined at 400, 500 and 600 °C for 3 h also showed ferromagnetic behavior at room temperature
and the specific saturation magnetization decreased with increasing calcination temperature. On
the other hand, the Ti; sC0, 0,0, and Ti, osNi, o0, nanofibers calcined at 400, 500 and 600 °C for
3 h showed antiferromagnetic behavior at room temperature. The origin of ferromagnetism
observed in the Fe and V-doped nanofibers is still unclear but it is possibly due to the F-center

and double exchange mechanism.
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All spinel ferrite MFe,0, (M = Ni, Cu and Zn) nanoﬁ’bers had spinel structure, The
NiFe,0, nanofibers calcined at 500, 600 and 700 °C for 2 h had crystallite size values of 9, 21 and
27 nm, respectively. The NiFe,O, nanofibers showed ferromagnetic behavior at room temperature
and the specific saturation magnetization (M) increased with increasing calcination temperature.
The specific saturation magnetization values of 28.8, 31.9 and 35.5 emu/g at + 10 kOe were
obtained for the fibers calcined at 500, 600 and 700 °C for 2 h, respectively. The CuFe,0,
nanofibers calcined at 500, 600 and 700 °C for 2 h had crystallite size values of 7.9, 11.3 and
14.6 nm, respectively. The CuFe,O, nanofibers showed ferromagnetic behavior at room
temperature and the specific saturation magnetization increases with increasing calcination
temperature. The specific saturation magnetization values of 17.73, 20.52 and 23.98 emu/g at
+ 10 kOe were obtained for the nanofibers calcined at 500, 600 and 700 °C for 2 h, respectively.
The ZnFe, O, nanofibers calcined at 500, 600 and 700 °C for 2 h had crystallite size values of 19,
20 and 26 nm, respectively. The ZnFe,0, nanofibers calcined at 500 and 600 °C for 2 h showed
superparamagnetic behavior at room temperature, whereas calcined at 700 °C for 2 h showed
paramagnetic behavior.

This study shows that electrospinning can be used to fabricated nanofibers of oxide
magnetic materials which would have potential in some new applications as ferromagnetic fibers
for nanocomposites, anodic material in lithium ion batteries, catalysts, and as electronic material

for nanodevices and storage devices.





