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M a te r ia ls

EXPERIMENTS

P otassiu m  ch ro m ate, a n a ly t i c a l  g r a d e .  
P ota ssiu m  s u lp h a t e ,  a n a ly t i c a l  g r a d e .

The P r ep a ra tio n  o f  S am p les.

1 . C r y s ta ls  o f  p o ta ss iu m  ch rom ate, p o ta ss iu m  s u lp h a t e .

P o ta ssiu m  chrom ate and p o ta ssiu m  s u lp h a te  w ere  
r e c r y s t a l l i z e d  from s a tu r a te d  aqueous s o l u t i o n s ,  g iv in g  pure  
p o l y c r y s t a l l i n e  p o ta ss iu m  chrom ate and p o ta ssiu m  s u lp h a t e .

2 .  Mixed c r y s t a l s  ( p o ta ssiu m  c h r o m a te /p o ta ss iu m  s u lp h a te  )

Mixed c r y s t a l s  w ere p rep ared  by d i s s o l v i n g  w eighed  amounts 
o f  r e c y r s t a l l i z e d  p o ta ss iu m  chrom ate and p o ta ssiu m  s u lp h a te  
in  d i s t i l l e d  w a te r . The s a tu r a te d  s o lu t io n  was a llo w e d  to  e v a p o r a te  
s lo w ly  a t  room te m p er a tu r e . A fte r  a p er io d  o f  d a y s , th e  m ixed c r y s t a l s  
o c c u r r e d . They were f i l t e r e d ,  washed w ith  a lc o h o l ,  d r ie d  up in  
th e  oven a t  120°c fo r  a day and s to r e d  in  a d e s i c c a t o r .

3 .  M ix tu res o f  p o ta ss iu m  chrom ate and p o ta ss iu m  s u lp h a te .

M ix tu res o f  p o ta ss iu m  chrom ate and p o ta ss iu m  s u lp h a te  
in  v a r io u s  p r o p o r t io n s  were p repared  by w eig h in g  th e  e x a c t  amounts 
o f p o ta ssiu m  chrom ate and p o ta ss iu m  s u lp h a te  and mixed th o r o u g h ly  to g e th e r
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The I n v e s t i g a t i o n  o f  S a m p l e s .

1 .  Po l a r i z i n g  m i c r o s c o p e  i n v e s t i g a t i o n .

The s a m p l e s  were  exam ined  t h r o u g h  t h e  p o l a r i z i n g  m i c r o s c o p e  
t o  o b s e r v e  t h e  e x t e r n a l  fo rm ,  t h e  a p p e a r a n c e  i n  p o l a r i z e d  l i g h t  and 
t h e  h o m o g e n e i ty  o f  t h e  s a m p l e s  c r y s t a l l i z e d  i n  e a c h  c o n c e n t r a t i o n .
The s a m p l e s  y .1 w e l l - f o r m e d  and no t w i n n i n g ^ w e r e  c h o s e n  f o r  t h e  
i n v e s t i g a t i o n  i n  o t h e r  m e t h o d s .

2 .  V i b r a t i o n a l  s p e c t r a  i n v e s t i g a t i o n .

2 . 1  I n f r a r e d  s p e c t r a .

The s a m p l e s  were  p r e p a r e d  a s  p o t a s s i u m  b ro m ide  p r e s s e d  d i s k .  
The d r i e d  m i x t u r e  o f  p o t a s s i u m  b rom ide  and sam p le  was mixed  w e l l  
and g round  t h o r o u g h l y  t o  a c h i e v e  homogeneous  m i x t u r e  w hich  was 
t r a n s f e r e d  i n t o  a 13 ram. d i a m e t e r  d i e .  The Shimadzu  p r e s s  was used  
i n  making p e l l e t  o f  t h e  m i x t u r e  u n d e r  a p r e s s u r e  o f  8 t o n s .

I n f r a r e d  s p e c t r a  were  r e c o r d e d  a t  room t e m p e r a t u r e  w i t h  
I n f r a r e d  S p e c t r o p h o t o m e t e r  Shimadzu  I R -4 4 0 ,  w a v e l e n g t h  r a n g e  
5 000 -300  cm7* a t  a r e s o l u t i o n  o f  7 p e a k s  i n  t h e  s p e c t r u m  o f  
p o l y s t y r e n e  f i l m  and a c c u r a c y  o f  + 2 cm7*

2 . 2  Raman s p e c t r a .

The s a m p le s  were  g round  and p ac k e d  i n  g l a s s  c a p i l l a r y  
t u b e s  f o r  Raman m e a s u r e m e n t s .

Raman s p e c t r a  were  r e c o r d e d  a t  room t e m p e r a t u r e  w i t h  
a Spex  1401 d o u b l e  beam m onochrom ato r  w i t h  p h o to n  c o u n t i n g  and
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a r g o n  i o n /  k r y p t o n  l a s e r  e x c i t a t i o n .  The r e s o l u t i o n  was b e t t e r  t h a n  
3 cm.*  and a c c u r a c y  + 2 c m .* .  I n c i d e n t  l a s e r  power was 25 เทพ a t  t h e  
s a m p l e .

Raman s p e c t r a  were o b t a i n e d  by t h e  c o u r t e s y  o f  P r o f e s s o r  
D r .  S . F . A .  K e t t l e ,  S c h o o l  o f  C hem ica l  S c i e n c e s ,  U n i v e r s i t y  o f  E a s t  A n g l i a .

3 .  X - r a y  powder  d i f f r a c t i o n  i n v e s t i g a t i o n .

3 . 1  X - r a y  powder p h o t o g r a p h  m e th o d .

The s a m p le s  were  g r o u n d ,  mixed w i t h  a l i t t l e  s i l i c o n  
a s  t h e  i n t e r n a l  s t a n d a r d  and packed  i n t o  a h o l e  i n  a b r a s s  h o l d e r  
b ack ed  by a d h e s i v e  t a p e .

The X - ra y  powder d i f f r a c t i o n  p h o t o g r a p h s  were r e c o r d e d
o

a t  26 c  w i t h  t h e  G i i i n i e r - H a g g  XDC-700 f o c u s i n g  powder c a m e ra  u s i n g
c o p p e r  K - r a d i a t i o n  ( Tv = 1 .5 4 0 5  A ) ,  34 k v ,  21 ma.  e x p o s e d  f o r

°*1
two h o u r s ,

3 . 2  X - r a y  d i f f r a c t o m e t e r  m e tho d .

The s a m p l e s  were g round  t o  a powder s i z e ,  p a c k e d  i n t o  
a  window i n  an a lu m in iu m  h o l d e r  backed  by a d h e s i v e  t a p e ,  p l a c e d  i n  
t h e  g o n i o m e t e r ,  t h e n  r a d i a t e d  w i t h  c o p p e r  K ^  - r a d i a t i o n .

I
X - r a y  powder d i f f r a c t i o n  p a t t e r n s ( d i f f r a c t o g r a m s ) w e r e  

o b t a i n e d  w i t h  a P h i l i p s  Powder D i f f r a c t o m e t e r  PV.' 1050170,  c o p p e r  K ^I
a t  40  kv  and 30 ma c o n d i t i o n s .  The p o s i t i o n s  and i n t e n s i t i e s  o f  
d i f f r a c t e d  beams were m easu red  by g as  p r o p o r t i o n a l  c o u n t e r  and r e c o r d e d  
on t h e  c h a r t  s i m u l t a n e o u s l y .
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1 .  A n a l y s i s  o f  c h r o m a te  i o n  i n  t h e  mixed  c r y s t a l s .

1 .1  By i o d o m e t r i c  t i t r a t i o n .

0 . 0 5  g .  o f  mixed  c r y s t a l  was a c c u r a t e l y  w e ighed  
and d i s s o l v e d  i n  d i s t i l l e d  w a t e r  and added  10 m l .  o f  1 :3  s u l p h u r i c  
a c i d ,  2 g .  o f  p o t a s s i u m  i o d i d e  c r y s t a l s .  The s o l u t i o n  was 
s t o p p e r e d  and a l l o w e d  t o  s t a n d  i n  c o o l  p l a c e  f o r  10 m in .  The 
l i b e r a t e d  i o d i n e  was t i t r a t e d  w i t h  0 . 0 5  M. sodium t h i o s u l p h a t e  
s o l u t i o n ,  w h ich  was s t a n d a r d i z e d  by p r i m a r y  s t a n d a r d  p o t a s s i u m  
d i c h r o m a t e  s o l u t i o n .  When t h e  i o d i n e  c o l o u r  was n e a r l y  
d i s c h a r g e d ,  5 m l .  o f  s t a r c h  i n d i c a t o r  s o l u t i o n  was added  and 
t h e  t i t r a t i o n  was c o n t i n u e d  u n t i l  t h e  b lu e  c o l o u r  j u s t  d i s a p p e a r e d .  
The c o r r e c t i o n  f o r  any t h i o s u l p h a t e  consumed by r e a g e n t  was 
made by p e r f o r m i n g  a b l a n k  t i t r a t i o n .

1 . 2  T i t r a t i o n  w i t h  f e r r o u s  s u l p h a t e  and p e r m a n g a n a t e .

0 . 0 5  g .  o f  mixed  c r y s t a l  was a c c u r a t e l y  w e ig h e d ,  
d i s s o l v e d  i n  d i s t i l l e d  w a t e r ,  a c i d i f i e d  w i t h  10 m l .  o f  
1 M. s u l p h u r i c  a c i d  s o l u t i o n  and added 25 m l .  o f  0 . 1  M. s o l u t i o n  
o f  M o h r ' s  s a l t  ( f e r r o u s  ammonium s u l p h a t e )  and t h e n  t h e  
e x c e s s  M o h r ' s  s a l t  s o l u t i o n  was b a c k - t i t r a t e d  w i t h  p e r m a n g a n a t e  
s o l u t i o n  t h a t  was s t a n d a r d i z e d  a g a i n s t  sod ium o x a l a t e  s o l u t i o n .
The end p o i n t  was g r e y i s h  c o l o u r  ( c o m b i n a t i o n  o f  t h e  g r e e n  
c o l o u r  o f  c h r o m i u m ( I I I )  i o n s  w i t h  t h e  p i n k  c o l o u r  o f  
p e r m a n g a n a t e  i o n s ) .

D e t e r m i n a t i o n  o f  t h e  C o m p o s i t io n  o f  M ix ed  C r y s t a l s .
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1 .3  By s p e c t r o p h o t o m e t r l c  m e tho d .

The mixed c r y s t a l  was d i s s o l v e d  i n  d i s t i l l e d  
w a t e r  and m easu red  t h e  a b s o r b a n c e  a t  360 miA. w i t h  UV-VIS 
S p e c t r o p h o t o m e t e r  V a r i a n  T e c h t r o n ,  Model 6 35 .

The c o n c e n t r a t i o n  of  c h r o m a te  i o n  i n  t h e  
mixed c r y s t a l  was d e t e r m i n e d  by co m p a r in g  w i t h  s t a n d a r d  
c a l i b r a t i o n  c u r v e  u s i n g  s t a n d a r d  p o t a s s i u m  c h r o m a te  s o l u t i o n .

2 .  A n a l y s i s  o f  s u l p h a t e  i o n  i n  t h e  mixed  c r y s t a l s .

0 . 2  g .  o f  mixed c r y s t a l  was a c c u r a t e l y  w e ig h e d ,  
d i s s o l v e d  i n  100 m l .  d i s t i l l e d  w a t e r ,  added  5 m l .  m e th a n o l  
and 5 m l .  h y d r o c h l o r i c  a c i d  t o  r e d u c e  C r ( v i )  t o  C r ( l I I ) .
B o i l e d  and c o n c e n t r a t e d  t o  50 m l .  . Added d i s t i l l e d  w a t e r  t o  
o b t a i n  a volume o f  200 m l . ,  h e a t e d  t o  b o i l i n g  and added  10 m l .  
o f  10% b a r iu m  c h l o r i d e  s o l u t i o n .  B o i l e d  f o r  5 m in .  and 
a l l o w e d  t o  s t a n d  o v e r n i g h t .  F i l t e r e d  t h r o u g h  t h e  w eighed  
s i n t e r e d  g l a s s  c r u c i b l e  No.  4 .  Washed w i t h  h o t  d i s t i l l e d  
w a t e r ,  d r i e d  a t  130 c f o r  30 m i n . ,  c o o l e d  i n  a d e s i c c a t o r
and w e ighed
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