
COMPARATIVE STUDIES OF CELL PARAMETERS ON SYNTHETIC AND 
NATURAL MAGNETITE (Fe3

0
4
) IN PRESENCE OF IMPURITIES. 

BY 

AGAJA A. SILAS B.Sc. (Hons) 

A Thesis submitted to the Postgraduate School, 

Ahmadu Bello University, Zaria in partial fulfilment of 

requirements for the award of Master of Science Degree 

in Physics. 

Department of Physics 
Ahmadu Bello University, 

Zaria. 

March, 1992. 











ABSTRACT 

X-ray d i f f r a c t i o n A n a l y s i s (XRDA) for comparism 

between c e l l parameters of n a t u r a l and four s y n t h e t i c 

m a g n e t i t e ( F e 3
0

4
) ( h e r e i n a p p r o p r i a t e l y named a f t e r 

workers who provided t h e s y n t h e t i z a t i o n t e c h n i q u e ) have 

b e e n c a r r i e d o u t . The E n e r g y d i s p e r s i v e - x - r a y 

f l u o r e s e n c e (EDXRF) t e c h n i q u e was used t o f i n d t h e 

c o n t r i b u t i o n due to i m p u r i t i e s on t h e c e l l parameter s . 

The r e s u l t s o b t a i n e d from t h e X - r a y d i f f r a c t i o n 

a n a l y s i s o f t h e s a m p l e s r e v e a l e d t h a t t h e l a t t i c e 

c o n s t a n t , a , obta ined for each of t h e method used are 

as f o l l o w s : Natural sample (a=8.398A 0 ) Elmore sample 

( a = 8 . 4 1 1 A 0 , Haber s a m p l e ( a = 8 . 4 2 6 A ° ) L e f o r t s a m p l e 

( a = 8 . 4 1 1 A ° ) . 

However, t h e r e s u l t s o f t h e l a t t i c e p a r a m e t e r 

ob ta ine d for the samples show an i n c r e a s e of between 

0 . 1 % t o 0.4%. when c o m p a r e d t o t h o s e o b t a i n e d b y 

p r e v i o u s workers . Rooksby (1981) have shown t h a t t h e 

l a t t i c e cons tant of 99"/. pure magne t i t e to be 8.396A 0 . 

Basta (1957) and O ' R e i l l y (1967) have a l s o determined 

the l a t t i c e parameters o f m a g n e t i t e t o b e 8 . 3 9 6 A 0 . 

The EDXRF a n a l y s i s of t h e samples r e v e a l e d t h a t 

t h e f o l l o w i n g e l e m e n t s CI , K, Zn, Ca and Cu. were 

p r e s e n t as i m p u r i t i e s both in t h e s y n t h e t i c and Natural 

samples . The c o n c e n t r a t i o n s o f t h e s e e l e m e n t s as we l l 

as t h e abundance percentage of iron in t h e samples were 

v i ( a) 



d e t e r m i n e d . The i n f l u e n c e o f t h e s e i m p u r i t y e l e m e n t s 

o n t h e i n c r e a s e o f t h e c e l l p a r a m e t e r i s a l s o 

d i s c u s s e d . 

v i ( b) 




















































































































































































