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ABSTRACT

The present paper deals with the vestigations on how ithe strvctnre! properites if '-..F-n;r.: BaFe .hr:"n’h'
nanoparticles prepared by sol-gel dauwto-combustion technique depend on of Ly substitition V-raiy diffree {lrm
study was carrfed our al room temperature reveals the formation of single Phase hexagonal structure. The XRD
.-;'m..fh were used fo cafonlate latrce constam, X-ray densily, porosity and sirong influence of Dy substiiution
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INTRODUCTION

Hexagonal ferrites fall in the category of hard magnetic materials, Now a doy, hard forrites pervade almost every
sphere of modern technology, Hard ferrites play heavy role in electronic industry, electronic mformation indusiry.
car industry, motor cycle industry ete, mean while, they are also widely used in medical treatment, mining and
metallurey, industrial sutomation. oil industry and civil industry [1]. In the hexaferrite family. M-type ferrite
BaFe, .0, has attracied a 1ot of attention because of its excellent magnetic properties [2], In recent years, scientific
interest in the investigation of nanoscale M-type barium hexaterrite (BHF) has increased [3-6], This interest is
caused by a combination of unique magnetic properties of BHF, and its chemical and thermal stability [7. 8]
Sanoscale hexagonal ferries are promising materials for the production of new generation of permanent magnets
(%), high-density data recording and storage systems [10], various up-to-date microwave devices [11]. etc.

I rare carth ions can be divided into 1wo categories; one with the radius closes 1o Fe ions: while the other with
vomc radiug farger than Fe lons. The rare carth lons have unpaired 41 electrons and the strong spin orbit coupling of
the angular momentum. Moreover, 41 shell of rare earth ions is shielded by 3S°5P" and almost not affected by the
potetial ficld of surrounding ions, The interest in the area of rire carth substitution in the M-ty pe hexaferntes has
Erown ugnificamly over the past years as these materials have enhanced cogreivity, kool et al. [12] and Yamamoto

I13] and substituted Lu and La-Co at barium site in BaFe, 20,0, respectively ionifi : i
o’ 22y pectively, and reported a sienlicant increase in
coeicivily withow a drap in raminence, s Y P &n

'Ir"hlh:ﬂfcm' work, the sol-gel auto-combustion method s been used for the fabrication of barium bexaferites.
e ellect ol Dy substitution on the struictural properties of barium hexaferrite has been discussed,

EXPERIMENTAL SEC TION
Dryaprosium ( Dy ) doped Metype banum hexuterrite nanoparticles with the generic formuls BaDy Fe,. O (x © 0.0,

0050 and 01007 were by sol-gel auto-combusti 1
: v _ on lechnigue using AR grade nitrates of respective cations
BaINQyy#6H,0, DYING, ), 06H,0, FeINO 109150, Citric acid was used o chelating agent. All mﬁg materials
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ralio wis mentioned ol

: : | jtric acid _
were dissolved in de-ionized water with required molarities. The metal mirate lli-' "311 <tirring. The pH of the solution
13, The solutions of the precursors were mixed and heated on hot plate with viole

: * cing ammonia solution
plays a major role in the formation of # compound, The pH of the solution &% rp;{?‘ s-hgiil"]l':uc:ﬂn palerns (XRI))
Ihe detail of synthesis technique was discussed in the literature reports i_”‘ll | ) mf" e 405 A).
were obtained using Philips X-ray diffractometer iModel PW 3710 with Cu-ls, radiation X

RESULTS AND DISCL SS10N

In order 1o confirm the phase lormation of BaDy,Fe,z.0p (x = 00 0,050 and 0.100) h-:xafcrnt:*?ﬂ!'lﬂll'ﬂ“'E::':‘H:hz
standard power X-ray diffraction technigue in the region of 20 = 20-80 with a step scan of 0,02 7min “nT: X r:.
diffractometer (Model PW 1710) using Cu-Kax radiation (£ |.5406 A} is carried oul at robm femperature. Ell :\fit?r
diffraction pattern for pure hexafernite samples is shown Figure |- All the diffractions peaks matches we

single phase hexagonal ferrite with JCPDS file no 43-0002
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Figure 11 X-ruy diffraction pattern for Balhy, Fep O (x = 00 nanopariicles

It is observed from Figure | that the increase in the Dy'" content causes the change in the intensity of the XRD
characteristic peaks of BaDy,Fe ;.00 Lattice parameters ‘@ and “¢'. as shown in Table 1, are calculated from the
XRD data using equation [16)

4 3

: L]

l=i[h’+hk+k’ I
i c

increases regularly with the addition of Dy ion whereas there is a lintle or no vanation in the d-spacing values with
ect 10 the 2-theta values, The observed phenomenon can be justified on the basis that the ionic radii of
dysprosium (1.04 A) is comparatively higher than the ionic radius of Fe'" (0.64 A).

where ‘b, k, I* are Miller indices and *d" is the inter-planer spacing. The value for the lattice parameters ‘2’ and "¢’

Table 1: Vduss of Lattice constnnt *a* and *c", c/a ention, coll valume *V ", particle sie D', v-ray demsity “d.". bulk densify ‘" and
FMH e ‘ﬂr HD_\'.P"‘“ 4"“

o | VA w W) | dy (giem’) | P [ D imm)
W019 | J0%m | 5192 6 | 2900 | 448
3072 | ja0zin | 818 ATh_ | 3867 | 4564
| 40920 | 724 854 4 393 2317] SN
| V" o be calculated from formula and values are tabulated in Table |
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The data reported in Lable | indicates that cell volinme Y increases as Dy'" cation concentration Increases

The crystalling size ‘D' can be measured by the Scherer equation |17 which is expressed as
0.9

D:.—n—u—-—

cos8 03

where “L° is wave length, ‘" is FWHM and ‘0" s the Bragg angle. The values of measured crystalline size were
reponed in the Table 1. The crystallite size is found 10 be in the range of 14 45 1 81 31 nm.
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