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Magnetic nanoparticles of Rare earth element Lanthanum (La) substituted Barium hexaferrite 

nanoparticles have been synthesized by citrate precursor method using Ferric nitrate, Barium nitrate, 

Lanthanum nitrate and Citric acid as starting materials. The citrate precursor was annealed at 

temperature 650
o
C and 700

o
C for an hour. The sample was characterized using X-ray diffraction (XRD) 

and Vibrating sample magnetometer (VSM). Using Scherrer formula, the crystallite size was found to 

be 51 nm and 89nm at temperatures 650
o
C and 700

o
C respectively. The Interplanner distance(d), 

Coercivity, Retentivity and Magnetization of the nanoparticles were observed to be 2.6394Å, 252 

Oe,1.17 emu/g and 3.53 emu/g at temperature 650
o
C and  2.7005 Å, 1389 Oe, 0.50 emu/g and 0.976 

emu/g at temperature 700
o
C respectively . Insertion of La in hexa ferrite shows apperence of some 

additional phases. 
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Introduction :Ferrites are among the most widely used 

engineering materials for a broad category of 

technological applications in electronics industry. 

Ferrites first attracted attention as non-matallic 

ferromagnetic materials for applications at frequencies 

where eddy currents have undesirable consequences in 

the usual metallic materials (Sugemoto M., 1999). The 

electromagnetic properties of ferrites are affected by 

operating conditions such as field strength, temperature 

and frequency. Generally ferrites have low Curie 

temperature and their magnetization fluctuates in the 

UHF range according to temperature variations. Hence, 

magnetic losses, power dissipations and thermal 

stability in ferrites need particular attention. Ferrites 

include a wide range of materials with various crystal 

structures and composition . There are various kinds of 

ferrites, such as Spinel ferrites, Magnetoplumbite, Ortho 

ferrites, Garnet (Kojima H., 1982 and Smit J. and Wijn 

J.P.H., 1959) etc. Barium hexa ferrite is an example of 

M-type hard ferrite which  has a variety of applications 

for permanent magnets,  microwave devices and high- 

density perpendicular magnetic recording media (S. 

Chikazumi, 1997). Substitution of Rare earth element in 

ferrite produces changes in structural and magnetic 

behavior (Panda, N.R. et. al., 2003). 
 

Materials and Method: Experimental Procedure 
 

Samples of nanometer-sized La substituted Barium 

hexaferrite powder (BaFe11.99La0.01O19) were prepared by 

using citrate precursor method. Ferric nitrate, Barium 

nitrate and Lathanum nitrate (purity = 99%) were taken 

in  Stoichiometric  proportions  as  starting  materials. 

Aqueous  solutions  of  these  salts  were  prepared 

separately  by  dissolving  the  respective  salts  in  a 

minimal  amount  of  deionized  water  while  stirring 

constantly. The solutions were then  mixed together. 

Aqueous  solution  of  citric  acid  was  prepared  in 

adequate quantity by weight and  was added to the 

prepared salt solutions. The  mixture was heated at 

temperature between 60
o
C and 80

o
C for two hours with 

continuous stirring. This solution was allowed to cool 

down to room temperature and was then dried overnight 

in oven in  order to remove excess water and other 

impurities at temperature ranging 60
o
C-70

o
C. This was 
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