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Effect of Annealing Temperature on the Structural, Magnetic and Optical
Properties of SrCo:Fe16027 Hexaferrite Nanostructure

N. Alirezaei Varnosfaderani, S. E. Mousavi Ghahfarokhi* and M. Zargar Shoushtari
Department of Physics, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran.

Abstract: mn this paper, W-type SrCo:Fe1s0z7 hexaferrite nanostructures were synthesized by sol-gel auto-combustion method.
Effect of annealing temperature on the structural, magnetic and optical properties of these SrCozFeis0:; nanostructures was
Investigated. In order to determine the annealing temperature of samples, the prepared gel was examined by thermo-gravimetric
and differential-thermal analyses. Morphology and crystal structure of the prepared samples were characterized by field emission
scanning electron microscopy and X-ray diffraction pattern. Based on X-ray diffraction results, at annealing temperature of 1000
°C, the maximum amount of main phase formed. A planar morphology was spectroscopy for the synthesized samples through
scanning electron microscope images. Fourier transform infrared analysis was used to confirm the synthesis of the main
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phase. Results confirmed the formation of tetrahedral and octahedral sites as the important characteristic of hexaferrites. Magnetic
properties obtained of samples were measured by the vibrating sample magnetometer and the results showed that by increasing
femperature, magnetic saturation increases. Moreover, optical properties of samples were investigated by ultraviolet—visible
absorption and photoluminescence spectroscopies. The result of measurements of the energy gap approximately is same in the
ultraviolet- visible and photoluminescence spectroscopes and also the energy gap is constant with increasing temperature.

Keywords: W-type Hexaferrite, Sol-gel Auto-combustion, Annealing Temperature, Structural Properties, Magnetic

Properties, Optical Properties.
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3. vibrating sample magnetometer

4. fourier-transform infrared spectroscopy

5. thermogravimetry analysis

1. Pullar, R. C., “Hexagonal Ferrites: A Review of the
Synthesis, Properties and Application of Hexaferrite
Ceramics”, Progress in Material Science, Vol. 57, pp.
1191-1334,2012.

2. Nakamura, T., “Complex Permeability of Polycrystalline
Hexagonal Ferrites”, IEEE Transactions on Magnetics,
Vol. 36, pp. 3415-3417, 2000.

3. Anis-ur-Rehman, M. S., and Asghar, G., “Variation in
Structural and Dielectric Properties of Co-precipited
Nanoparticles Strontium Ferrites Due to Value of pH”,
Journal of Alloys and Compounds, Vol. 509, pp. 435-439,
2011.

4. Kianvash, A., and Seyed Ebrahimi, A.,“Optimization of
MType Ferrite Strontium Ceramic Magnets Production
Process for High Magnetic Properties”, 2nd Iranian
Ceramic Congress, 1995.

5. Silva, J., Brito, W., and Mohallem, N., “Influence of Heat
Treatment on Cobalt Ferrite Ceramic Powders”, Materials
Science and Engineering, Vol. 112, pp. 182-184, 2004.

6. Went, J. J., Rathenau, G. W., Gorter, E. W., and Van
Oosterhout, G. W., “Hexagonal Iron-oxide Compounds as
Permanent-Magnet Materials”, Physical Review, Vol. 13,
p. 194, 1952.

\qu/\ )'.".'."Ll Al ;)LQ-V::J JA dLv-' cw-\-a.@.ﬁ P “:"J‘:‘:i -"jﬁ

Sl 5B SIS Ao s o ri ;\;T@;Lw ax s Veoe Ly
}u@wﬁ‘ﬂﬁw&f&g@w‘oMW
Aolamsl AalS Les  molsal bodacS ) ol 6b o3Il poomen
Sl JSis a8 bds 5 3 0l J;t_aj@u
l_z.J\b)\J_; .,\_:;:U b)j—“) LAQ)»J)JJ_B)))A Qf‘ﬁ
e oS sy S o S Sos sl Sl eslinl
S s ol lasmis L8 bt gad S, &S LS el
ol s ooblae Gl ghhls g gus e\SdibJ
sty s Las sl bl ods gl O (glas 58
L;l_"- 6[.&\.,5.5).5‘:& )3&5) jjé V.h): LA«;NY ‘;Muj:
a&_w.} )\ ebu.f_w\ l_r k:a—w\ aJ_;rj_LqSQw W
K He Mr s byl adS ad asiie 5038 13 )y
(Colo g sbos) o S Sle a3 Voo slos ;3 Ha sHa

MUA;‘J

6. differential thermal analysis

7.Joint committee on powder diffraction standards
8. Ultraviolet- visible spectroscopy

9. photoluminescence spectroscopy

10. near bond edge

&l

7. Jonker, G., Wijn, H., and Braun, P. B., “A New Class of
Oxidic Ferromagnetic Materials with Hexagonal Crystal
Structures”, Proceedings of the IEE-Part B: Radio and
Electronic Engineering, Vol. 18, p. 145, 1956.

8. Lotgering, F. K., Locher, P. R., and Vanstapele, R. P.,
“Anisotropy of Hexagonal Ferrites with M, W and Y
Structures Containing Fe’" and Fe?* as Magnetic Ions”,
Journal of Physics and Chemistry of Solids, Vol. 41, pp.
481-487, 1980.

9. Collomb, A., and Mignot, J. P., “Ba(Sr)Mn2Fe16027W-type
Hexagonal Ferrites as Permanent Magnets”, Journal of
Magnetism and Magnetic Materials, Vol. 69, pp. 330-336,
1987.

10. Collomb, A., Litsardakis, G., Samaras, D., and Pannetier,
J., “Neutron Diffraction Studies of the Cristalographic and
Magnetic Structures of SrZnzsMnasFei6027”, Journal of
Magnetism and Magnetic Materials, Vol. 78, pp. 219-225,
1989.

11. Litsardakis, G., Samaras, D., and Collomb, A., “Magnetic
Properties of the Sr(Ba)ZniMn2x-W Hexagonal Ferrites”,
Journal of Magnetism and Magnetic Materials, Vol. 81,
pp. 184-188, 1989.

12. Suring, C., Hempel, K. A., Muller, R., and Gornert, P.,

oY



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

00

“Investigations on Znz-xCoxW-typehexaferrites Powder at
Low Temperatures by Ferromagnetic Resonance”, Journal
of Magnetism and Magnetic Materials, Vol. 150, pp. 270-
276, 1995.

Ahmed, M. A., Okasha, N., and Kershi, R. M., “Dramatic
Effect of Rare Earth Ion on the Electrical and Magnetic
Properties of W-type Barium Hexaferrites”, Physica B:
Condensed Matter, Vol. 405, pp. 3223-3233, 2010.

Faiza, A., “Effect of Holmium on the Magnetic and
Electrical Properties of Barium Based W-type Hexagonal
Ferrites”, Ceramics Internationa, Vol. 37, pp. 1725-1729,
2011.

Khan, I., Sadiq, L., Ashig, M. N., and Rana, M., “Role of
Ce-Mn Substitution on Structural, Electrical and Magnetic
Properties of W Type Strontium Hexaferrites”, Journal of
Alloys and Compounds, Vol. 509, pp. 8043-8046, 2011.
Igbal, M. J., “W-Type Hexaferritenanoparticles:A
Consideration for Microwave Attenuation at Wide
Frequency Band of 0.5-10 GHz”, Journal of Alloys and
Compounds, Vol. 509, pp. 7618-7624, 2008.

Ghasemi, A., “Stoner-Wohlfarth Rotation or Domain Wall
Motion Mechanism in W-type Magnetic Hexaferrite
Nanoparticles”, Ceramics International, Vol. 42, pp. 4143-
4149, 2016.

Patel, H. A., Byun, J., and Yavuz. C. T., “Arsenic Removal
by Magnetic Nanocrystalline Barium Hexaferrite”, Journal
of Nanoparticle Research, Vol. 14, pp 163-169, 2012.

Trif, L., Tolnai, G., Sajo, 1., and Kalman, E., “Preparation
and Characterization of Hexagonal W-Type Barium Ferrite
Nanoparticles”, Progress in Colloid & Polymer Science,
Vol. 135, pp. 38-43, 2008.

Mousavi Ghahfarokhi, S. E., Rostami, Z. A., and
Kazeminezhad, 1., “Fabrication of PbFe12019 Nanoparticles
and Study of Their Structural, Magnetic and Dielectric
Properties”, Journal of Magnetism and Magnetic
Materials, Vol. 399, pp. 130-142, 2016.

Mali, A., and Ataei, A., “Mechanism of the Formation of
Nano-Crystalline Barium Hexaferrite in the Sol-Gel
Combustion  Method”,  International  Journal  of
Engineering Science, Vol. 16, pp. 111-116, 2005.
Leccabue, F., Panizzieri, R., Albanese, G., Leo, G., and
Almodovar, N. S., “Magnetic and Mossbauer Study of
Coprecipitated StNi2Fe16027 (SrNi2- W) and SrCo2Fei6027

23.

24.

25.

26.

27.

28.

29.

30.

(SrCo2- W) Hexagonal Ferrites”, Materials Research
Bulletin, Vol. 23, pp. 263-275, 1988.

Mousavi Ghahfarokhi, S. A., Heidari, N., Zargar and
Shoushtari, M ., “An Investigation of Molar ratio Acid
Citric on the Structure, Magnetic and Dielectric Properties
SrNizFe16027 Nanostructure”, Journal of Research on
Many-body Systems, Vol. 6, pp. 35-48, 2016.

Ketov, S. V., Yagodkin, Y. D., Lebed, A. L.,
Chernopyatova, Y. V., and Khlopkov, K., “Structure and
Magnetic Properties of Nanocrystalline SrFe12019 Alloy
Produced by High-energy Ball Milling and Annealing”,
Magnetism and Magnetic Materials, Vol. 300, pp. 479-481,
2006.

Mousavi  Ghahfarokhi, S. A., Bazdar, F., and
Kazeminezhad, 1., “The Effect of Annealing Temperature
on the Structural, Magnetic and Dielectric Properties of
PbFe115Nio2019 Nanoparticles”, Journal of Advanced
Materials in Engineering, Vol. 36, pp. 67-81, 2017.
Ahmad, M., Ali, 1., Aen, F., Islam, M., and Ashiq, M. N,
“Effect of Sintering Temperature on Magnetic and
Electrical Properties of Nanosized Co2 W Hexaferrites”,
Ceramics International, Vol. 38, pp. 1267-1273, 2012.
Salehzade, M., Ghasemi, A., and Gardani, Gh.,“Fabrication
of Strontium W-Type Hexaferrite Nanoparticles by
Cohesive Method and the Influence of Temperature on Its
Structural and Magnetic Properties”, The Second
International and the Seventh Joint Conference of Iranian
Metallurgical Engineering and Iranian Foundaryman
Scintific Societies, 2013.

Souri, D., and EsmacilinTahan, Z., “A New Method for the
Determination of Optical Band Gap and the Nature of
Optical Transitions in Semiconductors”, Applied Physics B,
Vol. 119, pp. 273-279, 2015.

Umar, A., Suh, E. K., and Hahn, Y. B., “Non-Catalytic
Growth of High Aspect-Ratio ZnO Nanowires by Thermal
Evaporation”, Solid State Communications, Vol. 139, pp.
447-451, 2006.

Wang, Y., Tao, J., Zhu, J., Zhou, X., Zhao, J., Xie, Z.,
Tian, H., “Morphology- Controlled Synthesis of Cdwoa
Nanorods and Nanoparticles via a Molten Salt Method”,
Materials Science and Engineering B, Vol. 136, pp. 277-
281, 2006.

\YaA J'.?'.’.Lt’. Al EJLQW:S JA JL.»: cw.l...@o L 4&3];'-:5 3\}‘



