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Abstract. M-tvpe barnum hesaterrite (Bale 0 and cobalt doped barium hexafernite (Bake, CoOy,) nanopowders
were svathesized by modified sol-gel auto-combustuon techmgue and were annealed at 900°C i air for 4 hours The
annealed powders were studied m the present work and Xeray diffraction studies showed pure phase formation after
annealing The average gram size in the nanopowder sample was decreased alter doping Magnetization value ot 60
emu/g was observed at 300K for the barium hexaferrite and was reduced to 54 emu/g afier doping. The coercivity of
3386 O¢ was observed at 300K for the undoped sample and wus found 1o be decreased in the doped sample. As the
measurement temperature was deereased from 300K to 60K, magnetization value was increased in both the samples
compared 1o those at 300K The coercvity of the undoped sample was found to decrease whereas 1t was inereased for
the doped sample at 60K The observed magnetic properties may be understood on the basis of modified exchunge
mteraction and amsotropy n the doped sample compared to that of pure barium hexaferrite
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INTRODUCTION

Ferrites are used in permanent magnets, microwave devices, magnetic memories, telecommunication. electronic
components. due (o their attractive physical and chemical properties like reliable magnetization. high crystalline
anisotropy . relatively high curic temperature, excellent mechanical hardness and corrosion resistiy ity . Magnetic
propertics of the BaFe ;0 in nanosized form depend on the size, shape. and homogeneity of the material. For the
svnthesis of BaFe .0, nanoparticles various synthesis techniques are adopted including. hydrothermal reaction’. sol-
gel’. co-precipitation” and microemulsion technique”. In addition to the synthesis processes, calcining temperature.
Ba:Fe ratio during synthesis. doping also influence the magnetic propertics of BaFe;:0,.." Tn the present study. we
synthesized BaFe, 20, and BaFe, CoOy, by modilied sol-gel auto combustion method and studied their magnetic
properties alter annealing at 900°C

EXPERIMENTS

Nanocrystalline  barium  ferrite (BaFe:0) and Co™™ doped barium ferrite (BaFe, Co0),.) samples were
synthesized by modified sol-gel auto-combustion method, Analytical grade Barium nitrate BaiNO3)-. Ferric nitrate
Fe(NO3).9H.0 and cobalt nitrate Co(NO;)2.6H-0 were used as starting salts and propylene glyeol (CiHO2) was
used as solvent, Stoichiometric amount of Ba(NQ3): and Fe(NO3);9H-0  were dissolved separately in distilled
water and propylene glycol respectively, tollowed by continuous stirring by magnetic stirrer for | hr. The molar
ratio of Ba™ /Fe' was 1.2/12 in the present study. Generally an excess amount of barium salt is used due w its
incomplete solubility in water during synthesis, The two solutions were mixed together and were under constant
stirring for 1 he at 60°C 10 obtain viscous gel, The temperature was further increased to 200 C 1o evaporate the
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