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A h .tr .c t  : A ssu m in g  p referen tia l d is tn b u tio n  o f  m a g n es iu m  ion  a m o n g  teirahetiral (A ) and octah ed ra l (B )  s ite  the ca tion  distr ibu tion  is  pred icted  

i„, N d’- su b stitu ted  Z n -M g  f e m ie s .  C ation  d istr ib u tion  is  in v e s tig a te d  b y  a m eth o d  w h erein  s iru c lu ia l rerin eitK nl is  ap p lied  T h e  th eo re tica l in ten sity  

l l  X lay r e t le c t io n s . w h ic h  fo u n d  to  d ep en d  on  s ite  o c cu p a n c y , w a s  c a lc u la te d  T h e  d e p e n d en ce  o l in ten sity  o f
„ ,n m eler  w as s tu d ied  w h ic h  s u g g e s ts  that th e  in ten s ity  o f  ( 2 2 0 )  and (4 2 2 )  r e f le c t io n s  are se n s it iv e  to  A -s ite , w h erea s  that 0 ^ 2 2 . )  and (4 0 0 )  to  the 
I' MIC C lose  a g reem en t o f  th e  th e o r e t ic a lly  c a lc u la te d  and e x p e r im e n ta lly  o b s e r v e d  in ten sity  su p p orts  the p red ic ted  c a tio n  d is lr i u lio n . o  
t ,u l  the s im p h fie d  m eth o d  w h e r e in  graph  o f  th eo re tica l in ten sity  o f  (2 2 0 )  r e n ec tio n s  is  p lo tted  aga in st d istr ib u tion  p aram eter B y  p lo ttin g  o b se i^ e d  

,y ot r  sa m e  p la n e  th e  e x a c t L t n b u t .o n  param eter  is  d e e d e d  w ith  the- h e lp  o f  th is  p lot T h e p lo t o f  r e lia b ility  fa c o r .  R a g a m s. d .stn b u  ion  

,>« micici sh o w s d e e p  n ear ab ou t e x a c t d istr ib u tion  param eter, w h ich  supports the e x a c tn e ss  o l ca tion  d is tn b u tio n  T h e  in v e s tig a te d  ca n o n  "
„ \ c a l s  that 7 inc io n  L w s  its stron g  o ccu p a n cy  on A -s ite  and m agn esiu m  ion  d istribu tes partially  am on g  A  and B s ite s  in d icatin g  m w im u m  occu p an cy  

i,n A site  l o r  X ^  0 2 0  T h e  su b stitu ted  Nd'" lun res id es  on  B -s ite  d isp la c in g  proportion al amount o f  m a g n es iu m  from  B s ite  to  A  su e .

Kt> words . Folycrystalhne ferriic, cation distribution. X-ray intensity
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1. Intnxiuction

Spinel fe rrite s  h a v e  tw o  m a g n e tic  su b la tt ic c s , te tra h e d ra l A -s ite  

and o c tah e d ra l B -s i te . T h e  s tru c tu ra l,  e le c tr ic a l a n d  m a g n e tic  

properties, u p o n  w h ic h  its  a p p lic a tio n  d e p e n d s , a rc  fo u n d  to  b e  
sensitive to  d is tr ib u tio n  o f  c a t io n s  a m o n g  th e s e  s ite s  [ 1 ]. In  

t'rder to in te rp re t th e  re s u lts  re g a rd in g  th e se  in tr in s ic  p ro p e r tie s , 

ilic k n o w led g e  o f  c a tio n  d is tr ib u tio n  tu rn s  o u t to  b e  e s s e n tia l , 

riiereforc, in v e s tig a tio n  o f  c a tio n  d is tr ib u tio n  in  fe r r ite s  sy s te m  
is of in te rest. T h e  c a tio n  d is tr ib u tio n  c a n  b e  in v e s tig a te d  by  th e  

^iclii’o sta tistica l m o d e l in w h ic h  th ree  m a g n e tic  io n s p e r  lo rm u la  

unit is c o n s id e re d  [2J. H o w e v e r , th e  p re s e n t .system  d o e s  n o t 

consist th ree  m a g n e t ic  io n s  p e r  fo rm u la  u n its . U p a d h y a y  an d  
ba ld h a  [ 3 ] h a v e  s u g g e s te d  th e  m e th o d  to  e s t im a te  c a t io n  

distribution, a s s u m in g  r e la t iv e  w e ig h te d  m a g n e t ic  in te ra c tio n  

per fo rm ula  u n it. T h is  w a s  fu r th e r  m o d if ie d  b y  V a sa m b e k a r  et al 
K] for tr iv a le n t su b s t i tu t io n .

By p r o c e s s  o f  s t r u c tu r a l  r e f in e m e n t  o f  X - r a y  p o w d e r  

dififactogram s, m u c h  stru c tu ra l in fo rm a tio n  c an  b e  ob ta in ed  [5 ,6]. 

The in te n s ity  o f  X - ra y  r e f le c t io n s  p ro v id e s  th e  in fo rm a tio n
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reg a rd in g  o c c u p a n c y  o f  c a tio n s  a m o n g  th ese  s ite s  [1 ,7 ] ,  w h e reas  
fu ll w id th  at h a lf  m a x im u m  (F W H M ) g iv e s  p a rtic le  size  15]. T h e  

in te n s ity  o f  2 2 0  an d  4 2 2  re f le c t io n s  s tro n g ly  d e p e n d s  on  c a tio n s  

o f  te tra h e d ra l s ite  [7 ], w h ile  th a t o f  2 2 2  a n d  4 0 0  is se n s itiv e  to  

c a tio n s  o f  o c ta h e d ra l s ite  |« ] .  A ssu m in g  th is  d e p e n d e n c e , th e  

s tru c tu ra l re f in e m e n t m e th o d  is u se d  a n d  th e  re s u lts  re g a rd in g  

th e  s tu d y  o f  c a t io n  d is t r ib u t io n  in v e s t ig a t io n  b y  s t ru c tu ra l  

re f in e m e n t fo r Nd^^ su b s titu te d  Z n -M g  fe r r ite s  a re  re p o rte d .

2. Experimental
C o m p o s itio n s  o f  p o ly c ry s ta l l in e  fe r r ite s , Z n ^ M g , , / c 2. N d ^ 0 4  

(x= O.CX), 0 .2 0 ,0 .4 0 ,0 .6 0 ,0 .8 0  an d  1.00; y  =  0 .0 0  an d  0 .0 5 ) w ere  
p re p a re d  b y  s ta n d a rd  c e ra m ic  m e th o d , w h e re in  th e  A R  g ra d e  

o x id e s  Z n O , M g O , a n d  N d ^ O , w e re  e m p lo y e d . T h e
s in te rin g  te m p e ra tu re  w as c o n tro lle d  a t i 0 (X)‘'C  fo r  24  h o u rs  an d  

th e  fu rn a c e  w a s  s lo w ly  c o o le d . T o  c o n f irm  th e  c o m p le tio n  o f  

so lid  s ta te  re a c t io n , th e  c o m p o s it io n s  w e re  c h a ra c te r iz e d  by  

s ta n d a r d  to o l s  i .e . X - ra y , F I R  a b s o r p t io n  a n d  S E M . T h e  
d if f ra c lo g ra m s  w e re  fu r th e r  su b je c te d  fo r  s tru c tu ra l re f in e m e n t 

to  in v e s tig a te  th e  c a tio n  d is tr ib u tio n .
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3. Results and discussion
T h e  X -ra y  d if f r a c to g ra m s  o f  p o w d e re d  c o m p o s it io n s  re v e a l th e  

fo rm a tio n  o f  s in g le  p h a s e  c u b ic  s p in e ls , s h o w in g  w e ll d e f in e d  
re f le c tio n s  o f  a llo w e d  p lan es . O n  re f in e m e n t o f  th e  d iffrac to g ram s, 

th e  e x tr a c te d  s t ru c tu r a l  d a ta  a re  p re s e n te d  in  T ab le  1. T h e  la t t ic e  
c o n s ta n t ,  a s  in d ic a te d  in  T a b le  1, e x h ib i ts  l in e a r  r e la t io n s h ip  

w ith  c o n c e n t r a t io n  o b e y in g  V e g a rd ’s law . T h is  m a y  b e  d u e  
to  la rg e  io n ic  ra d iu s  o f  io n  =  0 .8 3  A), w h ic h  w h e n  
s u b s t i tu te d  r e s id e s  o n  te t r a h e d r a l  A -s i te  a n d  d is p la c e s  sm a lle r  
F e^  io n  =  0 .6 7  A) f ro m  A s i te  to  B s ite . T h is  su g g e s ts  th e  

s t ro n g  o c c u p a n c y  o f  Zn '̂  ̂ io n  o n  te t ra h e d ra l  A -s i te  [91. D u e  to  
Nd̂ '*' s u b s t i tu t io n  th e  la t t ic e  c o n s ta n t  is  fo u n d  to  b e  d e c re a s in g  
s l ig h tly . S u c h  r e d u c t io n  in  th e  la t t ic e  c o n s ta n t  in  r a r e -e a r th

s u b s t i t u te d  f e r r i t e s  s y s te m  w a s  r e p o r te d  b y  R e z le s c u  and 

R e z le s c u  [1 0 ] , s u g g e s t in g  th e  o c c u p a n c y  o f  r a re -e a r th  ion  on B- 
s i te .

T h e  p h y s i c a l  d e n s i t i e s  (dp) o f  th e  c o m p o s i t io n s  were 
m e a s u re d  b y  u s in g  l iq u id  m e th o d  a n d  a rc  r e p o r te d  in  Table ) 
a lo n g  w ith  X -ra y  d e n s i ty  (dx) a n d  p o ro s i ty  (P ) . T h e  caiu^n- 

o x y g e n  b o n d  le n g th s  fo r  te t r a h e d r a l  A - s i te ,  (> 4 -0 )  and  for 
o c ta h e d ra l  B - s i te  (B-O) w e re  c a lc u la te d  b y  u s in g  relations 

A ~  O  =  (w - 1  /  8 ) flV 3  a n d  B -0  =  (5 /8 -U )  a  a n d  a rc  presented 

in  T a b le  1. T h e  A-O  b o n d  le n g th  s h o w s  in c r e a s in g  tren d  wnh 

Zn *̂*̂  c o n c e n t r a t io n ,  w h i le  B - 0  b o n d  le n g th  d e c re a s e s  with 
in c r e a s i n g  Zrî '̂  io n .  T h i s  c a n  b e  a t t r i b u t e d  to  th e  strong 

o c c u p a n c y  o f  io n  o n  A -s i te .  T e tr a h e d ra l  s i te  (R^) and

Table 1. Structural data for the compositions of Zn^Mg  ̂ yNd^O  ̂ ferrites system.

C o m p o s it io n s

Parameters

Lattice constants, (a) A 

No. of Formula unit, (Z) 

Fonnula weight, (w) gm.

X-ray Density, (dx) gm/cm' 

Physical I>ensity, <dp) gm/cm' 

Porosity (P) %

Bond distance, (A-O) A 

Bond distance, (B-O) A 

Tetrahedral Radius. (R^) A 

Octahedral Radius, (R^) A 

R-Factors R^

R,

S

Oxygen ion param eter (U) A

0 00 0 20 0.40 0 60 0.80 1.00

y = 0.00

8 33 

8

200.02 

3.99 

4 64 

13 89 

1.72 

2-13 

0.37 

0.783 

0 004S 

0.0051 

0,017 

0.056 

0 369

8.53

8

208.23 

4.01 

4.79 

16.36 

1.78 

2 11 
0.43 

0 755 

0.0197 

0 0233 

0.042 

0 123 

0 373

8.37

8

216 44 

4.22 

4.95 

14.44 

1.82 

2.09 

0 47 

0.739 

0.0108 

0 0127 

0.023 

0.125 

0.355

8.39

8

224 65 

4.54 

5.10 

10.39 

1.86 

2.08 

0 51 

0 727 

0.0065 

0.0066 

0.012 
0 064 

0.377

8.41

8

232 8 

4.64 

5.27 

1 1 98 

1.87 

2 08 

0.52 

0.725 

0.0069 

0 0068 

0.018 

0.097 

0.378

8.43

8

241.08 

4.81 

5.40 

11 00 

1 94  

2-04 

0-59 

0 691 

0.0183 

0 0178 

0.035 

0 190 

0.383

y=0.05

Lattice constants, (a) A 8.31 8.33 8.35 8.37 8 39 8.4!

No. of Formula unit, (Z) 8 8 8 8 8 8

Formula weight, (w) gm. 204.23 212.44 220.66 228.87 237.08 245.29

X-ray !3cnsity. (dx) gm/cm' 4.13 4.15 4.39 4 45 4.50 4.79

Physical Density, (dp) gm/cm^ 4.65 4.82 4.99 5.16 5.33 5.49

Porosity. (P) % 11.26 13.75 11 86 13.67 15.48 12.57

Bond distance, (A-O) A 1.71 1.78 1.81 1.85 1.87 1.92

Bond distance, (B-O) A 2.13 2.10 2.08 2.07 2.07 2.05

Tetrahedral Radius. (R^) A 0.36 0.43 0.46 0.50 0.52 0.57

Octahedral Radius, (R^) A 0.782 0.751 0.736 0.727 0.719 0.695

R-Factors 0.0228 0.0201 0,0174 0.0092 0.0260 0.0319

R. 0.0212 0.0209 0.0116 0.0103 0.0248 0.0304

R^p 0.057 0.044 0.050 0.026 0.056 0.069

S 0.305 0.231 0.266 0.142 0.299 0.370

Oxygen ion parameter, (U) A 0.368 0.373 0.375 0.377 0.378 0.382
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th e  in te n s ity  o f  2 2 2  a n d  4 0 0  re f le c t io n s  in c re a se s  w ith  in c re a s in g  

S- T h is  m a y  b e  a t t r ib u te d  to  th e  s e n s i t iv i ty  o f  2 2 0  a n d  4 2 2  

re f le c t io n  to  th e  c a tio n s  o f  tcu -ah cd ra l A -s i tc  a n d  th a t o f  2 2 2  a n d

(Kiahedral s i te  (Rg) r a d i i  h a v e  b e e n  c a lc u la te d  b y  u s in g  re la tio n  

iroiii S m i th  a n d  W i j n  f l l ] ,  =  ( u - 1  / 4 ) a V s - / ? „  a n d  

R g = (5 /S -u )a -R q, w h e re  R^ is  th e  ra d iu s  o f  o x y g e n  a n d  u is 

the o x ygen  io n  p a ra m e te r .  O n  c lo s e  in s p e c tio n  o f  T a b le  1, it is 
lound that th e  te t r a h e d r a l  r a d iu s  in c r e a s e s  w i th  in c r e a s in g  Zn^*
,-,m centration, w h e re a s  th a t  o f  o c ta h e d ra l  s i te  d e c re a s e s .  T h is  

,iis() su p p o rts  th e  o c c u p a n c y  o f  Zv?* io n  o n  A -s i te .

X -ray  p o w d e r  d i f f r a c t o g r a m s  c o n s i s t s  m u c h  s t r u c tu r a l  
mlormation, w h ic h  c a n  b e  e x p lo r e d  b y  s t ru c tu ra l  r e f in e m e n t (5, 
hi According to  R ie tv e ld  [5 ] , th e  in te n s ity  o f  re f le c t io n  o b se rv e d  

at Bragg's p o s i t io n  0 *  is  g iv e n  b y

Cation distribution study ofNd’̂  substituted Zn-Mg spinel ferrites etc

/, =  e x p  [ - C o (2 0 * ) 2  / / / , ' ] ,  (D

where l/^ l"  -  is th e  to ta l  s t ru c tu r e  f a c t o r  o b ta in e d  by  s u m m in g  

!he a to m ic  s c a t te r in g  fa c to rs  o f  a ll 5 6  a to m s  a lo n g  w ith  th e ir  
pnsiiional c o -o r d in a te s .  S in c e  th e  c u b ic  s p in e l  h a s  s p a c e  g ro u p  

f d?!Ti [7J, th e  p o s i t io n a l  c o - o r d in a te s  u s e d  a re  8 a  a n d  I 6 c  fo r  
cations o f  te t ra h e d ra l  a n d  o c ta h e d ra l  s i te  re s p e c tiv e ly  a n d  3 2 c  

loi oxygen  io n  [1 J. T h e  a to m ic  s c a t te r in g  fa c to rs  w e re  o b ta in e d  
Iromcq. (15)

/ ( i )  =  ] ^ a ,  e x p (- /> ,s ^ ) +  c , , (2)

(3)

whore â , an d  c  a re  th e  c o e f f ic ie n t  o b ta in e d  fro m  le a s t c u rv e  

t i l t in g -1\ is th e  m u l t ip l ic i ty  o f  th e  r e f le c t io n s  a n d  Lĵ  is  L o r e n l /  

po la riza tio n  fac to r. S in c e  th e  G a u s s ia n  d is tr ib u tio n  fu n c tio n  w a s  
lo n sk lc rcd  a s  p ro f ile  fu n c t io n , th e  c o n s ta n t  C o  c o u ld  b e  e q u a l 

U) 41og2 [1 2 ]. T h e  te rm  is  F u ll W id th  a t H a l f  M a x im u m  

(1 W H M ) ,  ta k e s  a c c o u n t o f  p e a k  b ro a d e n in g  r e s u l t in g  f ro m  

partic le  s i /e  a n d  is g iv e n  b y  =  a t a n ^  04* v ta n 0 4 * M \ w h e re  
/f. I and vv' a rc  th e  h a l f  w id th  p a ra m e te r s .  T h e  r e l ia b i l i ty  o f  

stiuciural r e f in e m e n t is u s u a l ly  e x p re .s se d  in  te rm s  o f  re l ia b ili ty  

i.K fo rs  Rj  ̂ , R̂ ^̂  a n d  5 , th e  g o o d n e s s  o f  fit [1 3 ,1 4 ] . T h e s e  

laun rs  hav e  b e e n  c a lc u la te d  a n d  p re s e n te d  in  T ab le  1, T h e  v a lu e s  
‘>1 the p a ra m e te rs  a rc  fo u n d  to  b e  le s s  th a n  0 .1 5 , th e  lim it o f  

re lia b ility  [1 5 , 16], w h ic h  s u p p o r ts  th e  re f in e m e n t.

A ssu m in g  p re fe re n tia l  o c c u p a n c y  o f  io n  o n  e ith e r  s ite s , 

the fo rm u la  p ro p o s e d  fo r  c a t io n  d is t r ib u t io n  is

Distribution parameter 6

F ig u r e  1 T h e o r e t ic a l in te n s ity  o f  r c f le c l io n  vs d is tr ib u tio n  p a ra m eters

4 0 0  re f le c t io n s  to  th e  c a t io n s  o f  o c ta h e d ra l  B -s i te . I f  a m o u n t o f  

l ig h te r  io n  (S) in c re a s e s , th e n  e q u a l a m o u n t o f  h e a v ie r  

ion  sh if ts  f ro m  A -s i te  to  B -s i te . T h is  re s u lts  in to  d e c re a s e  
in  th e  to ta l s tru c tu re  fa c to r  (F^) o f  A -s i tc  a n d  in c re a s e  in  to ta l 

s t ru c tu re  (F^) o f  B -s i tc . T h e  c lu b e d  in te n s i ty  / ^ j , v 
in d e p e n d e n t  o n  h o w e v e r , it s h o w s  in c re a s in g  tre n d  w ith  

o x y g e n  io n  p a ra m e te r  (u ) , a s  sh o w n  in F ig u re  2 . T h e  o x y g e n  ion  
p a ra m e te r  w a s  d e c id e d  b y  p la c in g  o b s e rv e d  in te n s i ty  o f -f 

o n  th is  p lo t. T h u s  o b ta in e d  u -p a ra m e te rs  a rc  re p o r te d  in 

T ab le  1.

where g is  th e  d is t r ib u t io n  p a ra m e te r ,  w h ic h  g iv e s  a m o u n t o f  

ion  o c c u p y in g  te t r a h e d r a l  A - s i te . B y  u s in g  c q . (1 ) , th e  

theoretical in te n s i t ie s  o f  r e f le c t io n s  w e re  c a lc u la te d  a n d  th e  ra tio  

fo r  in te rp re ta t io n  o f  th e  r e s u lts .  In  o rd e r  to  c o n f i rm  
the d e p e n d e n c e  o f  in te n s i ty  o f  r e f le c t io n s  o n  s i te  o c c u p a n c y , 

ihc in te n s itie s  o f  v a r io u s  re f le c t io n s  h a v e  b e e n  c a lc u la te d  a s  a  

function o f  d is t r ib u t io n  p a r a m e te r  5  in  th e  ra n g e  fo rm  0  to  

p lo tte d  a g a in s t  d is t r ib u t io n  p a r a m e te r  5 , a s  d e p ic te d  in  

i^tgurc I . O n  in s p e c t io n  o f  F ig u r e  1, it  is o b s e r v e d  th a t  in te n s i ty  

220 an d  4 2 2  re f le c t io n  d e c re a s e s  w ith  in c r e a s in g  5 , w h e re a s

F ig u r e  2 . In te n s ity  o f  +  I ,, ,  r e n e c l io n  e.v o x y g e n  io n  U -p a ra m eter

T h e  in te n s i ty  o f  2 2 0  r e f le c t io n  b e in g  s e n s i t iv e  to  A -s i te , is 

c a lc u la te d  as  a  fu n c tio n  fo r  d is tr ib u tio n  p a ra m e te r  g an d  p lo t te d  

v e rs u s  g. T h e  e x p a n d e d  p a r t  o f  th is  p lo t is sh o w n  in  F ig u re  3, 

ty p ic a l ly  fo r  x =  0 .4 0 ;  y  =  0.(X) a n d  0 .0 5 . T h e  e x a c t v a lu e  o f  

d is t r i b u t io n  p a r a m e te r  g  is  o b ta in e d  b y  p la c in g  o b s e r v e d  

in te n s i ty  o f  2 2 0  r e f le c t io n  o n  th e  s a m e  p lo t ,  a s  in d ic a te d  in  th e  

F ig u re  3. T h e s e  v a lu e s  o f  e x a c t  d is tr ib u tio n  p a ra m e te r  g a rc



354 B P Ladgaonkar, P N Vasambekar and A S VainganLir

u se d  to  p re d ic t  c a t io n  d is tr ib u tio n . T h e  re f in e m e n t fa c to rs  

w e re  a ls o  c a lc u la te d  a s  a  fu n c t io n  o f  S  a n d  p lo t te d  a g a in s t  S  a s  

d e p ic te d  in  F ig u re  3. B y  in s p e c tio n  o f  F ig u re  3, it is fo u n d  th a t 

th e  re f in e m e n t fa c to r  s h o w s  th e  d ip  n e a r  a b o u t e x a c t v a lu e  o f  S-

Distribution param e te r 6

o

I.
cc

Figure 3. Theoretical intensity of 220 reflection and reliability index 
vs distribution parameter d. (a) x = 0.40 ; y = 0.00 and (b) x = 0.40 ; 
y = 0.05.

T h is  d ip  in  th e  r e f in e m e n t  f a c to r  s u p p o r ts  th e  e x a c tn e s s  of (he 

d is tr ib u tio n  p a ra m e te r  S a n d  h e n c e  p ro p o s e d  c a tio n  distribution 

T h e  in v e s t ig a te d  c a t io n  d is t r ib u t io n  is  p re s e n te d  in  Table :  

T h e  c a t io n  d i s t r i b u t i o n  p r e s e n te d  in  T a b le  2  s h o w s  good 
a g re e m e n t w ith  th e  p re v io u s  re p o r ts  f o r  M g F c 2 0 ^ fe ir itc  j 1 7 | 

T h e  o c c u p a n c y  o f  m a g n e s iu m  io n  o n  te t ra h e d ra l  s i te  increases 

w ith  c o n c e n tra tio n  (x ) u p  to  x  =  0 . 2 0  an d  d e c re a se  thereafter

O n  Nd^"*  ̂s u b s t i tu io n , th e  a m o u n t o f  M g ^ ‘*‘ io n  o c c u p y in g  A  sue 
in c re a s e s . T h is  a ls o  s u p p o r ts  th e  o c c u p a n c y  o n  Nd-^"  ̂ ion on [] 
s ite .

4* Conclusion
S tru c tu ra l r e f in e m e n t m e th o d  c a n  b e  u se d  to  e s t im a te  the  exact 

c a t i o n  d i s t r i b u t i o n .  T h e  i n t e n s i t y  o f  r e f l e c t i o n  sh o w s ns 

d e p e n d e n c e  o n  s i te  o c c u p a n c y  a n d  o x y g e n  io n  p a ram e te r . The 

e x a c t  d is t r ib u t io n  p a r a m e te r  c a n  b e  d e c id e d  b y  comparing: 

o b s e r v e d  in te n s i ty  w ith  c a lc u la te d  o n e . T h e  re f in e m e n t facioi 

sh o w s  a  d e e p  n e a r  a b o u t th e  e x a c t d is tr ib u tio n  p a ra m e te rs , whiUi 

s u p p o r t  th e  e x a c tn e s s  o f  th e  m e th o d . T h e  c a tio n  distribuuon 

in v e s t ig a t io n  s h o w s  th a t  th e  o c c u p a n c y  o f  m a g n e s iu m  ion on 

te t ra h e d ra l s i te  in c r e a s e s  u p  lo . r  =  0 . 2  a n d  d e c re a s e s  thercalicr 
T h e  s u b s t i tu te d  Nd̂ **" io n  r e s id e s  o n  B -s i te  a n d  results mi< 

in c re a s e  o f  m a g n e s iu m  io n  o n  A -s i te .

R eferences

[1] B P  Ladgaonkar and A S Vaingankar Muter, Chem Pltw S(v'\ 
280 (1998)

[2] M A Gellio J Phys. Chem Sol 13 (I960)
[3] R V Upadhyay and G L Baldha Indian J, Phvs. A63 83.S i ivs 
(4J P N Vasambekar, C B Kolekar and A S Vaingankar J Mhk>'

Magn. Mater 186 333 (1998)
|5] H M Riclvcld J Appi Cryst 2 65 (1969)
[6] H M Reitveld Acta Cryst. 22 151 (1967)

Table 2. Gallon distribution for the compositions of Zn^Mg, ^Fe,yNd^O^ ferrites system

cone. Nd*"* cone. Cation distribution Distribution
X y parameter 5

0 .0 0 .0 0 124̂ 0̂ ^ 4 0 .1 2 4

0.2 (Zn,„„Mgo ,^Fe.,,„)nMg,.,„Fe, ,«,Nd„ 0 .1 8 6

0 .4 (Zn,,„Mg„ ,,,Nd, 0 .1 7 6

0 .6 0 .0 6 3

0.8 141̂  »OM̂*̂ nOt»l ^4 0 .0 0 9

1.0 ^^**1 «0̂ 8 o.»wof̂ 0̂ 51^)^1^ 80000^^2 «KI(»̂ 0̂(Jo)*̂ 4 0 .000

0 .0 I25^®0»75)''t̂ 8o.l»75^®I 075^^0.051*^4 0 .1 2 5

0 .2 0 .0 5 602̂ 1̂ V4*ĥ 4(, 0 .1 9 8
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