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ABSTRACT

The i n t e r n a l  m odes o f  p o ta s s iu m  ch ro m a te  and p o ta s s iu m  
s u lp h a t e  w ere s t u d i e d  in  a s e r i e s  o f  p o ta s s iu m  c h r o m a te /  
p o ta s s iu m  s u lp h a t e  m ixed  c r y s t a l s  o v e r  th e  e n t i r e  r e l a t i v e  
c o n c e n t r a t io n  r a n g e .  The c o m p a r iso n  o f  i n f r a r e d  and Raman s p e c t r a  
o f  m ixed  c r y s t a l s  w ith  t h o s e  o f  m ix tu r e s  and p u re  com pounds w ere  
p r e s e n t e d  and d i s c u s s e d .

V i b r a t i o n a l  m u l t i p l e t  s t r u c t u r e  in  th e  i n t e r n a l  m odes 
c a n  be c l a s s e d  a s  o r i g i n a t i n g  from  s i t e  grou p  e f f e c t s  and c o r r e l a t i o n  
f i e l d  or f a c t o r  g ro u p  e f f e c t s .  T h ese  tw o e f f e c t s  o c c u r  s im u l t a n e o u s l y ,  
h o w e v e r , t h e y  c a n  be i n v e s t i g a t e d  s e p a r a t e l y  i n  th e  m ixed  c r y s t a l s .

P o ta s s iu m  c h r o m a te  and p o ta s s iu m  s u lp h a t e  form ed  a 
c o n t in u o u s  c o n c e n t r a t i o n  r a n g e  o f  m ixed  c r y s t a l s  and t h e  i n t e r n a l  
v i b r a t i o n a l  m odes o f  p o ta s s iu m  ch ro m a te  and p o ta s s iu m  s u lp h a t e  f a i l e d  
in  d i f f e r e n t  f r e q u e n c y  r e g i o n s  s o  e a c h  v i b r a t i o n a l  u n i t  w ould  
c o u p le  o n ly  w ith  i t s  own k in d  i n  th e  m ixed  c r y s t a l s .  In  th e  low  
c o n c e n t r a t io n  l i m i t  o f  on e com p on en t i n  th e  m ixed  c r y s t a l s ,  th e
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v i b r a t i o n a l  u n i t  o f  t h a t  com p on en t w ould  be v i b r a t i o n a l l y  u n c o u p le d  
and s e n s i t i v e  o n ly  t o  s t a t i c  ( s i t e  g r o u p ) e f f e c t s .  I t  w as e x p e c t e d  
t h a t  f a c t o r  g ro u p  s p l i t t i n g s  w ou ld  v a n is h  i n  th e  s p e c t r a  o f  a low  
c o n c e n t r a t io n  o f  p o ta s s iu m  ch ro m a te  in  p o ta s s iu m  s u lp h a t e  h o s t  and 
in  t h e  s p e c t r a  o f  a low  c o n c e n t r a t io n  o f  p o ta s s iu m  s u lp h a t e  i n  
p o ta s s iu m  ch ro m a te  h o s t .

The e x p e c t e d  p a t t e r n  o f  b e h a v io u r  w as e v i d e n t  i n  t h i s  s t u d y .  
The s p e c t r a l  d a t a  from  a p u re  c r y s t a l  to  d i l u t i o n  l i m i t  o f  
m ixed  c r y s t a l s  sh ow ed  t h a t  th e  m a g n itu d e  o f  f a c t o r  g ro u p  s p l i t t i n g  
f r e q u e n c y  w as 10 cmT* In  th e  a n a l y s i s  o f  th e  v i b r a t i o n a l  s p e c t r a  
o f  c r y s t a l s  i t  w as common t o  f i n d  t h a t  th e  s i t e  grou p  e f f e c t s  
w ere more im p o r ta n t  th a n  f a c t o r  grou p  e f f e c t s .  The r e s u l t  in  t h i s  
s t u d y  s u g g e s t e d  t h a t  su c h  c o n c l u s i o n s  s h o u ld  be t r e a t e d  w ith  c a u t io n  
b e c a u s e  th e  s i t e  g ro u p  e f f e c t s  may c o n t a in  t h e  f a c t o r  gro u p  e f f e c t s .
I t  w as a l s o  d e m o n s tr a te d  t h a t  h id d e n  sym m etry o f  a c r y s t a l  s t r u c t u r e  c 
n o t  e v id e n t  in  t h e  s p a c e  grou p  Pnma ( ° 2 h ^  ’ p * ay e<* a  k e y  r o l e  in  
th e  v i b r a t i o n a l  s p e c t r a  o f  m ixed  c r y s t a l s  and p u re  co m p o u n d s.
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