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Goethite -FeOOH

Akaganeite -FeOOH

Lepidocrocite -FeOOH

Feroxyhyte δ-FeOOH

Bernalite Fe(OH)3 · n H2O

Ferrihydrite 5Fe2O3 · 9H2O*

Fe(OH)2

High pressure FeOOH

Hematite -Fe2O3

Maghemite -Fe2O3

Wüstite FeO

-Fe2O3
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Green rusts

Jarosite KFe3(SO4)2(OH)6

Schwertmannite Fe8O8(OH)6(SO4) · n H2O
Cornell R. M., Schwertmann U., The iron oxides, structure, properties, reactions, Occurrences and uses, Wiley-VCH, 2nd edition, 2003.
*Ristić M. et al, J. Mol. Struct., 834–836 (2007) 454–460
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Stjepko Krehula et al., Synthesis and properties of indium-doped hematite, J. Alloys Compd. 695 (2017) 1900-19007
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Introduction to electrospinning
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Electrospinning
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S. Petrík, Industrial Production Technology for Nanofibers, ELMARCO s.r.o, Czech Republic
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Taylor conus Electrospinning jet

G. Taylor, Electrically driven jets, Proc. Roy. Soc. Lond. A. 313 (1969) 453-475



Introduction to electrospinning

1μm

https://www.flickr.com/photos/51015268@N07/sets/72157633621380043/ (last-acces time 27.9.2025.)

S. Homaeigohar, Y. Davoudpour, Y. Habibi and M. Elbahri, The Electrospun Ceramic Hollow Nanofibers, Nanomaterials 7 (2017) 383.

https://www.flickr.com/photos/51015268@N07/sets/72157633621380043/
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Surface tension Distance (needle-collector)

Flow rate

High voltage

Viscosity

Temperature
Humidity

Conductivity

Polymer and its
molar mass

Bhardwaj N., Kundu S.C., Biotechnol. Adv., 28 (2010) 325-347
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Rudolf Mössbauer
Discovery: 1957
Nobel prize: 1961
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Postives aspects about the method:
1) 100 % selective for57Fe
2) Valence state of iron
3) Useful even for amorphous
samples (an advantage over XRPD)
4) Insight in magnetic ordering
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M. Robić, M. Ristić, M. Marciuš, S. Krehula, S. Musić, Chem. Pap., 74 (2020) 4345–4353



Ti4+

doping

TiO TiO

Ti5 Ti5

Ti10 Ti10

Ti100 Ti100

100 nm 10  μmM. Robić, M. Ristić, M. Marciuš, S. Krehula, S. 

Musić, 2020, J. Nanopart. Res., 22(2020) 358



Ti4+ doping

Bhf =51.0 T

Bhf =50,8 T

Bhf =50,6 T

Sample a / Å c / Å V / Å3 Crystallite size / Å

Ti10 5.0306 13.750 301.37 359

Ti5 5.0327 13.751 301.65 439

Ti0 5.0361 13.756 302.16 1067

M. Robić, M. Ristić, M. Marciuš, S. Krehula, S. Musić, 2020, J. Nanopart. Res., 22(2020) 358
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Y3+ doping
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Y3+ doping
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Sm3+ doping
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Conclusions

• Calcined electrospun nanofibers containing rare earths ended up with
magnetic composite phases

• Doping with chromium nad titanium yielded with hematite as a single 
phase

• Cr3+, Ti4+ doping decrease in band gap

• Chromium dopingmost significant difference in sample colors

• Photocatalysis: pure hematite nanofibers gave the best result
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