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CHROMATOGRAPHY OF METAL CHELATE COMPLEXES.
IV . COMPLEXES OF F e ( I I I ) ,  C r ( I I I )  AND A l ( I I I )  WITH 

NITROSO-R-SALT

A new method o f  ch ro m a to g rap h ic  p a p e r  was - e l a b o r a t e d  
o f  s e p a r a t i n g  a  m ix tu re  o f  c a t i o n s :  F e ( I I I ) ,  C r ( I I I )  and 
A l ( I I I )  from  a  medium c o n t a in in g  n i t r o s o - R - s a l t  (NRS) a s  a 
com plexogenic  a g e n t .

N i t r o s o n a p h t a l s  a r e  known and o f t e n  u s e d  i n  ch e m ic a l  a n a ly 
s i s  r e a g e n t s  which c h e l a t e  and form complexes w i th  m e ta l  i o n s  
[ 1 ,  2 ] ,  Bisodiura 1 - n i t r o s o - 2 - h y d r o x y - n a p h t a l e n e - 3 .6 - b i s u l p h o n a t e ,  
c a l l e d  n i t r o s o - R - s a l t  (NRS) b e lo n g s  t o  t h i s  g ro u p .  Thanks t o  t h e  
p r e s e n c e  o f  h y d r o p h i l e  s u lp h o n a te  g roups  i t  i s  s o l u b l e  i n  w a te r  
and  i s  v e ry  a c t i v e  i n  r e l a t i o n  t o  m e ta l  i o n s  c o n ta in e d  i n  aq u e -  
ons  s o l u t i o n s .  NRS i s  a  known s p e c i f i c  r e a g e n t  u s e d  i n  c o lo r im e 
t r i c  d e t e r m in a t io n  o f  c o b a l t  [ 2- 6 ], fo rm ing  w i th  i t  a c o lo u r e d  
c h e l a t e ,  a l s o  s t a b l e  i n  a c i d i c  media [ 6 , 7 ] ,  NRS a l s o  fo rm s c h a 
r a c t e r i s t i c  c h e l a t e  com plexes w i th  m e ta l s  such  a s :  F e ( I I )  and 
F e ( I I I )  [ 4 ,  7 - 9 ] ,  C r ( I I I )  [ 4 ,  10, 1 1 ] ,  Th(IV) [ 4 ,  7 ] ,  N i ( I I )  
[ 7 ] ,  V02 ( I I ) [ 1 2 ] ,  C u ( I I ) [ 4 ] ,  Z r ( I V ) [ l 3 ] ,  P d ( l l )  [14] and o th 
e r  p la t in u m  m e ta l s  [ 1 5 -1 7 ] .  A ccord ing  t o  S a n g a l [ 4 ] ,  NRS i s  a 
r e a g e n t  ¿ i t i r t i c u l a r l y  s u i t a b l e  f o r  th e  d e t e r m in a t io n  o f  P d ( I I )  
I n  t h e  p re c e n c e  o f  o t h e r  p la t in u m  m e ta l s ,  e . g .  R e ( l I I )  and
R h ( I I I ) ,  s i n c e  w i th  NRS th e y  form  com plexes o n ly  a t  h i g h e r  tem
p e r a t u r e s .  R e a c t io n s  o f  NRS w i th  t r i v a l e n t  m e ta l s  a r e  r e l a t i 
v e l y  p o o r ly  known. Among t h r e e  i n t e r e s t i n g  f o r  u s  i o n s  i . e .



F e ( I I I ) ,  C r ( I I I )  and A l ( I I I )  o n ly  th e  system  F e ( I I I ) -N R S -  
-HgO was th e  o b j e c t  o f  s t u d i e s  o f  some w o rk e rs  [ 9 ,  1 8 ] ,  Oka and 
Miyamoto [1 8 ]  e s t a b l i s h e d  In  t h i s  system  th e - f o r m a t io n  o f  a 
g re e n  v e ry  s t r o n g  complex Fe(NRS)j w i th  the  s t a b i l i t y  c o n s t a n t  
P-j ■ 23 ( 2 5 ° ) ,  D e a n  and L a d y  [ 1 9 ]  and Q u a s t
[ 2 0 ]  u sed  NRS In  th e  d e t e r m in a t io n  o f  i r o n .  D ata on C r ( I I I )  
com plexes i s  v e ry  s c a r c e .  Some w o rk e rs  [10, 11] d e a r ly  p o i n t  o u t  
th e  f a c t  t h a t  due to  the. fo rm a tio n  o f  com plexes w ith  NRS. 
C r ( I I I )  i n t e r f e r e s  i n  th e  d e t e r m in a t io n  o f  c o b a l t  and p a l l a 
dium by th e  method U 3ing n i t r o s o - R - s a l t .  The sys tem  A l ( I I I ) -N R S -  
-K20 h as  n o t  been I n v e s t i g a t e d .  A t t e n t io n  h a s  been drawn i n  t h i s  
p a p e r  to  d i f f e r e n c e s  i n  complex fo rm ing  p r o p e r t i e s  o f  NRS i n  
r e l a t i o n  to  F e ( I I I ) ,  C r ( I I I )  and A l ( I I I )  i o n s ,  to  d i f f e r e n t  
c o n d i t i o n s  o f  complex fo rm a tio n  and t h e i r  d i f f e r e n t  p r o r e r t i e s ,  
and th e n  th e s e  d i f f e r e n c e s  were u sed  to  d i s t i n g u i s h  among th e  
m ix tu re  o f ■io n s  i n v e s t i g a t e d  by p a p e r  ch ro m ato g rap h y .

Expe r im e n ta l

The main equ ipm ent r e a g e n t s  and s tu d y  method were d e s c r i b e d  
p r e v io u s l y  [ 2 1 - 2 3 ] .  In  e x p e r im e n ts  we a l s o  b a s i c a l l y  used  0 ,0 5  M 
aqueous  s o l u t i o n  o f  n i t r o s o - R - s a l t  Cir)H^(0H )(S0jNa)j>N0 p re p a re d  
from  a  r e a g e n t - p u r e  f o r  a n a l y s i s  (P O C h-G liw lce) .  C hrom atograph ic  
m easurem ents were made by th e  method o f  o n e - d i r e c t i o n  a sc e n d in g  
p ap e p  chrom atog raphy  on s t r i p s  (2 0  x 6 o r  20 x  8 cm): f i t r a k  
No 389, Whatman No 2 and Whatman No 2 im p reg n a ted  w i th  h y d ro -  
p hobo l  IW. H ydrophobol • IW ( f o rm u la  I I I )  i s  a  c a t i o n  a c t i v e  
compound a s  a  p r o d u c t  o f  c o n d e n s a t io n  o f  s t e a r i n  c h l o r i d e  .w i th  
s e x ta m e th y le n e te t r a a m in e  und p i r i d i n e .  The im p re g n a t io n  o f  p a p e r  
was done a s  f o l l o w s .  An a d e g n a te  w e ig h t  p o r t i o n  o f  hydrophobol 
was c ru s h e d  and th en  ground I n  a  m o r ta r  w i th  a  sm a l l  q u a n t i t y  
o f  d i s t i l l e d  w a te r  a t  th e  t e m p e r a tu re  o f  40°C and th e n  d i l l a t e d  
w i t h  w a te r  t o  t h e  volume o f  400 cm3 . The o b t a i n e d  su s p e n s io n  
was f o r c e d  th ro n g h  a dense  c l o t h  and w a te r  was added t o  th e  
volume o f  1 0 0 0  cm . The p re p a re d  s o lu t io n -  was p o u red  . i n t o  a 
g l a s s  tub  w i th  th e  d im en s io n s  10 x 4 x 4 cm and a f t e r  th e  s o -  
l u t i  on re a c h e d  th e  t e m p e r a tu ra  o f  20°C s t r i p s  o f  p a p e r  were



d ip p e d  i n t o  th e  s o l u t i o n ,  and th e n  th ey  were hung to  f r e e l y  
d r y .  The s t r i p s  c o v e red  w i th  a f i lm  o f  hydrophobol were d r i e d  
a t  room te m p e ra tu re  f o r  24 h o u r s .

Resu l t s  o f  e x p e r im e n ts  and d i s c u s s i o n

Ch a r a c t e r i s t i c  p r o p e r t i e s  o f  complexes fo rm ing  In  th e  
sys tem s M e(III)-NRS-H20

I t  was s t a t e d  by a method o f  pH -m etr ic  t i t r a t i o n  t h a t  c o lo u 
r e d  com plexes form i n  th e  sys tem s F e(I I I ) -N R S -H 20 and C r ( I I I ) -  
-NRS-H20 .  In  t h e  f i r s t  system  a re d  complex i s  formed a t  pH -
■ 1 . 0 - 2 .5  and i t  t u r n s  g reen  a g r e a t e r  pH v a l u e s .  In  th e  s e 
cond sys tem  an o range  complex forms o n ly  a t  t h e  s o l u t i o n  whole 
ra n g e  o f  pH. A b so rp t io n  s p e c t r a  shown In  F ig .  1 -5  co n f irm  th e s e  
o b s e r v a t i o n s .  They gave more ev id en c e  f o r  th e  com plexing r e a c 
t i o n s  ru n n in g  a l s o  i n  th e  system  A1(III)-N RS-H 20 .  A b s o rp t io n  
s o e c t r a  o f  n i t r o s o - R - s a l t  shown In  F ig .  1 i n d i c a t e  t h a t  t h i s  
r e a g e n t  e x iB ts  i n  two forms I  and I I ,  depend ing  on th e  me
dium pH.

I  I I  I I I

Phenol form I  which d o m in a tes  i n  a c i d i c  and n e u t r a l  me
diums i s  y e l lo w  and h as  t h e  bands A, •  222, 270 and 375 nm. Qu- 
inooxim e form I I ,  which d o m in a tes  i n  a l k a l i n e  medium h a s  c h a ra c 
t e r i s t i c  g re e n  c o l o u r  and a  band X •  430 nm. A ccord ing  to  d a
t a  from F ig .  2 -5  s p e c t r a  o f  aquocomplexes F e ( I I I ) ,  C r ( I I I )  and 
A I ( I I I )  undergo  d i s t i n c t  changes  a f t e r  th e  a d d i t i o n  o f  NRS.
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F i g .  1 .  A b so rp t io n  s p e c t r a  o f  1 x  10' 3 M aqueons s o l u t i o n s  o f  n l-  
t r o s o - R - s a l t s  i n  t h e  UV(a) and v i s i b l e  ( b )  r e g i o n ,  pH o f  s o l u 
t i o n s :  cu rv e  1 - 0 , 2 -  2 .0 ; 3 - 1 . 5 ; 4 -  2 . 0 ; 5 -  2 . 5 } 6 - 

3 .0} 7 -  4 .0 ;  8 -  5 .0 ;  9 -  6 . 0

A b s o lu te ly  new a b s o r p t io n  bands form i n  t h e s e  sys tem s  i n d i c a 
t i n g  o c c u r in g  com plexing  r e a c t i o n s .  The formed com plexes be
lo n g  t o  c h e l a t e  com plexes and can be '  d e s c r ib e d  by g e n e r a l  
fo rm u la  IV o r  V.
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P i g .  2 .  E f f e c t  o f  n i t r o s o - R - s a l t  c o n c e n t r a t i o n  on th e  sp ec tru m
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F i g .  3 .  E f f e c t  o f  pH 
p r e s e n c e  o f  1 x  10-4
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F i g .  k .  A b s o rp t io n  s p e c t r a  i n  th e  system  Cr(N0 3 ) 3-  NRS-H20  d * 1 cm. Sam ples a f t e r  b o i l in g
and c o o lin g  down to  room te m p e ra tu re





IV V

Chromatog r a p h ic  s e p a r a t i on o f  a m ix tu re  o f  F e ( I I I ) ,
C r ( I I I )  and A l ( I I I ) Io n s  from a medium c o n t a i n i n g  

n l t r o s o - R - a a l t

C a l c u l a t e d  and m easured volum es o f  t i t r a t e d  s o l u t i o n s  o f  
A l ( I I I ) ,  C r ( I I I )  and F e ( I I I )  s a l t s  were mixed a t  t h e  r a t io  Me: 
I  ■ 1 : 2 ; 1 s 10 o r  1:30 and th en  i n  aim t o  form  a  C r ( I I I )  com
p l e x  t h e  p r e p a re d  s o l u t i o n s  were b o i l e d  f o r  3 m in u te s .  D uring 
b o i l i n g  th e  g re e n  i r o n  complex Fe(NRS)j l o o s e s  i t s  c o l o u r  s i n c e  
a c c o rd in g  to  BorkowskiJ and Sojtonienko [ a ]  and T o 1 o m a -
c 2 e v  and B a s z k i n s k i J  [ 9 ] ,  t h i s  complex decom
p o s e s  a t  t h e  t e m p e r a tu re  o f  b o i l i n g .  In  o u r  e x p e r im e n ts  we e s 
t a b l i s h e d  t h a t  a f t e r  some t e n  h o u r s  o f  s t o r a g e  o f  such  s o l u t 
i o n s  t h e  complex fo rm s a g a in  and  i s  s t a b l e  a t  room te m p e r a tu r e .  
F o r  th e s e  r e a s o n s  a l l  th e  p r e p a r e d  and b o i l e d  s o l u t i o n s  were 
l e f t  f o r  12 h o u rs  to  o b t a in  e q u i l i b r i u m  s t a t e .  S o lu t i o n s  o f  com
p l e x e s  p re p a re d  i n  such  a  way were a p p l i e d  o u to  t h e  p a p e r  a t  
I n i t i a l  l i n e .

T ab le  1 and F i g .  6 show d a t a  i l l u s t r a t i n g  th e  v a r y in g  v a 
l u e s  o f  Rp c o e f f i c i e n t s  a s  f u n c t i o n  o f  th e  hydrophobo l  IW con
c e n t r a t i o n  i n  th e  s o l u t i o n  u s e d  to  im p reg n a te  p a p e r  s t r i p s .  From 
t h e s e  d a t a  i t  f o l l o w s  t h a t  th e  g r e a t e s t  d i f f e r e n c e s ,  i n  Rp v a 
l u e s  f o r  i n v e s t i g a t e d  io n s  a r e  o b t a in e d  a t  t h e  hydrophobo l IW 
c o n c e n t r a t i o n  o f  2 g/dm3 . At such  a c o n c e n t r a t i o n  o f  hydropho
b o l  IW in  th e  im p re g n a t in g  s o l u t i o n  th e  Rp v a l u e s  a r e :  F e ' + -  
0 .9 7 ;  C r3* -  0 .8 4 ;  A l3* -  0 . 2 2 .



T a b 1 •  1

V a lu e s  o f  c o e f f i t i e n t s  RF f o r  M e ( I I I )  i o n s  
a s  f u n c t i o n  o f  hydrophobo l c o n c e n t r a t i o n s  i n  s o l u t i o n  u s e  

t o  im p re g n a te  s t r i p s  o f  Whatman No 2 paper}  pH ■ 6

Hydrophobol c o n c e n t r a t i o n  IW g/cm 3

M e ( I I I ) 0 1 2 3 4 5 6

Rp c o e f l c i e n t s

F e ( l I I )  

C r ( I I I )  

Al ( I I I )

1 .0 0
0 .9 7
0 .9 5
0 . 2a

1 .0 0

0 .9 0

0 .2 6

0 .9 7

0 .8 4

0 .2 2

0 .8 9

0 .8 2

0 .2 0

0 .8 7

0 .81

0 .2 0

0 .8 5  . 

0 .7 9  

0 .2 0

0 .8 5

0 .7 9

0 .2 0

F i g .  6 .  V e r ia t io n s  o f  th e  v a lu e s  o f  c o e f f i c i e n t s  Rp f o r  M e ( I I I )  
i o n s  a s  fu n c t io n  b f  h y d ro p h o b o l IW c o n c e n t r a t io n  in  th e  s o lu 

t i o n  u sed  to  im p re g n a te  p a p e r  s t r i p s .  E v o lu tio n  t im e  2 h o u rs



F ig .  7 . Rp v a lu e s  f o r  com plexes o f  M e (II I )  and n i t r o - R - s a l t  a s  
f u n c t io n  o f  s o lu t io n  pH: a) tfhatrnan p a p e r  No 2; b) p ap e r im p reg 

n a te d  w ith  hyd ro p h o b o l IW (2  g/dm 3)} c ) f i l t r a i  p a p e r  No 339



F ig .  7 shows v a r i a t i o n s  o f  Rp v a l u e s  f o r  th e  i n v e s t i g a t e d  
com plexes a s  f u n c t i o n  o f  s o l u t i o n  pH f o r  th e  t h r e e  i n v e s t i g a t e d  
c a r r i e r s .  I t  f o l l o w s  from th e  com parison  o f  o b t a in e d  c u rv e s  t h a t  
t h e  g r e a t e s t  d i f f e r e n c e s  among t h e  Rp. v a l u e s  a r e  o b ta in e d  u s in g  
f i l t r a k  p a p e r  ( F i g .  7 c )  w i th in  t h e  pH ran g e  o f  6 - 1 0 .  Whatman 2 
p a p e r  im p reg n a te d  w i th  hydrophobol IW a l s o  p r e s e n t s  c o n d i t i o n s  
s a t i s f y i n g  th e  s e p a r a t i o n  o f  a l l  t h r e e  c a t i o n s  w i th in  t h e  pH 
ra n g e  o f  3 -12  ( F i g .  7 b ) .  In  t h i s  c a s e  e g .  f o r  pH -  5 t h e  Rp 
v a l u e s  a r e :  Fe3+ -  0 .9 7 ,  C r3+ -  0 .9 4  and A l5-*” -  0 . 3 5 .

T a b l e  2

V a lu e s  o f  c o e f f i c i e n t s  Rp f o r  com plexes o f  Fe ( I I I ) ,
C r ( I I I )  and  A1 ( I I I )  d e te rm in e d  in  t h e  sys tem  
Me ( I I D - n i t r o s o - R - s a l t - H j O  on v a r io u s  p a p e r s

pH

Numeric v a l u e s  FlF
F i l t r a k  p a p e r  

No 389whatman p a p e r  No 2
whatman p ap e r  No 2 

im p reg n a te d  w i th  
hydrophobo l IW 

(2  g /d ia3)

Fe Cr A1 Fe Cr A1 Fe Cr A1

1 1 .00 0 .9 7 1 0 .9 5 0 .8 7 0 .9 2 0 .1 4 0 .9 7 0 .9 7
2 1 .00 0 .9 7 0 .8 5 0 .9 6 0 .8 6 0 .7 3 0 .1 7 0 .9 7 0 .4 0
3 1 .00 0 .9 7 0 .4 0 0 .9 7 0 .8 5 0 .5 0 0 .1 9 0 .9 5 0 .3 2
4 1.00 Ô .97 0 .3 5 0 .9 7 0 .8 4 0 .4 5 0 .2 1 0 .9 0 0 .3 0
5 1 .0 0 0 .9 6 0 .3 0 0 .9 7 0 .8 4 0 .4 0 0 .3 0 0 .8 5 0 .2 2

' b 1 .00 0 .9 5 0 .2 8 0 .9 7 0 .8 4 0 .2 2 0 .3 0 0 .8 0 0 .1 4
7 1 .00 0 .9 5 o ;2 5 0 .9 7 0 .8 4 0 .2 2 0 .3 0 0 .8 0 0 .1 0
8 1 .0 0 0 .9 5 0 .2 2 0 .9 7 0 .8 5 0 .2 2 0 .3 0 0 . 8 0 . 0 .1 0
9 1 .0 0 0 .9 5 0 .2 3 0 .9 7 0 .8 6 0 .2 2 0 .3 0 0 .8 0 0 .1 0

10 1 .00 0 .9 5 0 .2 2 0 .9 6 0 .8 6 0 .3 0 0 .3 0 0 .8 2 0 .1 0
11 1.00 0 .9 5 0 .3 0 0 .9 6 0 .8 6  . 0 .4 3 0 .3 2 0 .8 2 0 .1 9
12 1.00 0 .9 5 0 .7 4 0 .9 6 0 .8 6 0 .4 5 0 .5 0 0 .8 9 0 .4 0
13 1.00 0 .9 5 0 .8 0 0 .9 6 0 .8 5 0 .6 9 0 .6 0 0 .9 0 0 .7 0
14 1.00 0 .9 5 0 .8 4 0 .9 6 0 .8 6 0 .7 0 .7 0 0 .9 0 0 .8 0

F i g .  8 .  g iv e s  some i l l u s t r a t i o n s  o f  o b t a in e d  chromatogram s 
which show t h a t  th e  above two c a s e s  y i l d  f u l l  s e p a r a t i o n  and
th e  c o n to u rs  a r e  s h a rp .



1 2 3 4 5 6 7

P i g .  8 . Examples o f  chrom atogram s i n  th e  system  Me I I I  - n i t r o s o -  
-R - s a l t - H jO  i  p a p e r  W-1 ; pH ■ 6 ; 2 - im p reg n a ted  p a p e r  (2  g/dm3 ) 
pH -  6 ; 3 - i ra p reg n a te d  p a p e r  ( 6  g /dm 3) pH •  6 ; ^ - im p re g n a te d  pa
p e r  (2 g /dm 3); pH ■ 14; 5 - f i l t r a k  389» pH * 6 ; 6- f i l t r a k  389; 

pH ■ 4; 7 - f i l t r a k  389; pH » 2 .5 ;  way o f  s o l v e n t  15 cm

REFERENCES ' •

[ 1 ]  N a k a m o t o  K. ,  Mc  C a r t h y  P .  J . ,  S p e c t ro 
scopy and  S t r u k t u r ę  o f  M etal C h e la t e  Compounds, New York 

. (1 9 6 8 ) .
[ 2 ]  U m l a n d  F. ,  J a n n s e n  A. ,  T h i e r i g  D .,  

W a n s c h G . ,  T h e o r ie  und P r a k t i s c h e  Anwendung von Kom
p l e x b i l d n e r n ,  F r a n k f u r t  (1 9 7 1 ) .

[ 3 ]  M a r c z e n k o  Z . ,  C o lo r im e t r i c  D e te rm in a t io n  o f  E l e -  
raent3 , Warsaw (19 6 8 ) .

[4 ]  S e n g a 1 P . ,  Chim. A n a l . ,  48, 351 0 9 ^ 6 ) .



[ 5 ] K o m a r  N. P . ,  D oki.  Akad. Nauk USSR, 72, 535 (1 9 5 0 ) .
[ 6 ] M a 1 u g a D. P . ,  Z. A n a l .  Chim., 2 , 323 (1 9 4 7 ) .
[ 7 ]  B r a j t e r  K ., The Us« o f  O rgan ie  Complexing Reagent«  

i n  t h e  S e p a r a t io n  o f  M atal J o n s  on A n i o n i t e s ,  • A s s i s t a n t  
P r o f e s s o r s h ip  D i s s e r t a t i o n ,  Warsaw (19 7 4 ) .

[ ö ]  B a r k o w s k i J  W.  F. ,  S o ł o n i e n k o  W. G . ,  Z. 
A n a l .  Chim., 25, 128 (1 9 70) .

[ 9 ]  T o ł m a c z e w  W. N .,  B a s z k in s k i J ,  I z w i e s t i a  Wyższych 
Uczebnych Z a v ie d e n i i  SSSR, Chemia i  C h im icz esk a ja  T echno lo 
g i a ,  5 , 815 (1 9 60) .

[1 0 ]  H e a  r  d i  W., V o g e l  J . ,  M o n n i  e r  D . ,  W en- 
g e r  P . E . ,  H e lv .  Chim. A c ta ,  42, 2334 ( 1 9 5 9 ) . ’

[1 1 ]  B o t  t  e i  R. S . ,  F u r m a n  N. H .,  A n a l .  Chem. 27, 
1182 (19 5 5 ) .

[1 2 ]  N a g  e . s  w a r a  M. ,  R a g h a v a  S . V . ,  Z. A n a l.  
Chem. * 142, 16O (1954).

[1 3 ]  G a p a l a k r i s h n a  V. ,  R a o  R a g h a v a  B. S., 
Z .  A n a l.  Chem., 164, 384 (19 5 8 ) .

[1 4 ]  S h a m i r  J . ,  S c h w a r t z  A .,  T a l a n t a ,  8 , 330 
(1961).

[1 5 ]  S a r. g a 1 S .  P . ,  D e y A. K .,  Z. A n a l .  Chem., 202, 5,
348 (1 9 6 4 ) .  .

[1 6 ]  M i l l e r  D.  J . ,  S r i v a s t a w a  S.  C. ,  G o o d  
M. L . ,  A n a l .  Chem., 37, 739 (1965).

[1 7 ]  N a t  h S . ,  A g a r w a l  R . P . ,  Chim. A n a ly t . ,  47 , 
257 (1965) :  48, 439 (1966) .

[1 3 ]  O k a  Y .,  M i y a m o t o  M., S c ie n c e  R e p t s .  R esea rch  
I n s t .  Tokoku U n iv . , -  S e r .  A6 f No 1_t 77 (1 9 5 4 ) .

[19 ]  D e a n  J .  A. ,  L a d y  J .  H .,  A na l.  Chem., 25, 947 
(1 9 5 3 ) .

[2 0 ]  cj U a s t  R . ,  A cta  Chem. S c a n d . ,  21, 873 (1 9 64) .
[2 1 ]  M a s ł o w s k a  J . ,  . Z a k r z e w s k i  W., Chem. 

A n a l . ,  16, 419 (19 7 1 ) :  17, 317 (1972):  19, 823 (1 9 7 4 ) .
[2 2 ]  M a j  s  n e r  J . ,  L a b o ra to ry  o f  Chemical P ro c e s s in g  o f  

F i b r e s ,  Łódź (1964) .
[23]  B a b k o  A.  K. ,  f i l i p i e n k o »  A. T . ,  P h o to m e tr ic  

A n a ly s i s ,  Warsaw (1972).

I n s t i t u t e  o f  F undam ental Food C h em istry  
L ód / P o ly te c h n iq u e , Lód i
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CHROMATOGRAFIA KOMPLEKSÓW CHELATOtfYCH METALI.
IV . KOMPLEKSY F e ( I I I ) ,  C r ( I I I )  i  A I ( I I I )  Z NITROZO-R-SOLĄ

Opracowano nową metodę r o z d z i e l a n i a  m ie sza n in y  jonów F e ( I I I ) ,  
C r ( I I I )  i  A l ( I I I )  o p a r t ą  na  c h r o m a t o g r a f i i  b ib u ło w e j  kompleksów 
ty c h  m e t a l i  z n i t r o z o - R - s o l ą .  Wykazano, ż e  n i t r o z o - R - s ó l  tw orzy  z 
badanymi k a t io n a m i  kompleksy p o s i a d a j ą c e  w łasne  pasma p o c h ł a n i a 
n i a  o r a z  r ó ż n ią c e  s i ę  p aram etram i c h r o m a to g ra f ic z n y m i .  R óżn ice  t e  
s ą  n a  t y l e  d u że ,  że  p o zw a la ją  na  p e łn e  r o z d z i e l e n i e  m ie sza n in y  Jo
nów w p r o c e s i e  c h r o m a t o g r a f i i  b ib u ło w e j .

fiaHHa M acjioB cita , BaiytaB 3a K *3 BCKH

XP0!iAT0rPA'i><lMECK^3 AHAHH3 
KOHTUIEKCłEtt XEJIATHMX COEir^HEfCtf METAJUIOfl.

IV . KOICUIEKCHalE COE.T/IHEHilH F e ( I I I ) ,  C r ( I I I )  h  A l ( I I I )  
C HHTP030-B.-CQJlbOM

B p a ó o te  p a 3p a 60TaH HOBhiił KpoMaTorpaJiKHecKHił weroj; Ha OyMare 
pa3JiejneHHH CMecH KaTHOHOB: F e ( I I I ) C r ( l I I )  h A 1 ( I I I ) h 3  cpejiu  co -  
nepxa:neił H H Tpo30-R -cojtb, nax KOMrweKcyromH# areH T . ycTaHOBJieHO, m io  
H «T p030-R -c0^b  cocTaBJiaeT KOMnjieKCHhie coeąHHeHHH b boąhom p a c -  
T B o p e  c HonaMu Me ( I I I ) .  KoMiuieKCHwe coeĄHHeHHa aMewT c o O c T B e H H b ie  
n o/iocu  c n e n tp o  nornomeHHfl, a  Tawse OTjtHuaioTca ApyrHMM BejiHiKHaMu 
K03i}y$HUHeHT0B U ^pyTKMH xpOMaTOrpait>H*ieCKHMH BejIHMHHaMH no onpaB -  
HeHHK) C CBOfiOflHUMH HOHaMH MeTajUIOB Me3* . ETH pa3HHUH nO3BOJIHi0T 
Ha nojiHbie pa3,ąejieHHe cMecH Ha Ó yu are.
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F i g .  7 shows v a r i a t i o n s  o f  Rp v a l u e s  f o r  t h e  i n v e s t i g a t e d  
com plexes a s  f u n c t i o n  o f  s o l u t i o n  pH f o r  th e  t h r e e  i n v e s t i g a t e d  
c a r r i e r s .  I t  f o l lo w s  from th e  com parison  o f  o b t a in e d  c u r v e s  t h a t  
t h e  g r e a t e s t  d i f f e r e n c e s  among t h e  Rp v a l u e s  a r e  o b ta in e d  u s in g  
f i l t r a k  p a p e r  ( F i g .  7 c )  w i th in  t h e  pH ra n g e  o f  6 - 1 0 .  Whatman 2 
p a p e r  im p reg n a ted  w i th  hydrophobol IW a l s o  p r e s e n t s  c o n d i t i o n s  
s a t i s f y i n g  th e  s e p a r a t i o n  o f  a l l  t h r e e  c a t i o n s  w i th i n  t h e  pH 
ra n g e  o f  3 -12  ( F i g .  7 b ) .  In  t h i s  c a s e  e g .  f o r  pH ■ 5 t h e  Rp 
v a l u e s  a r e :  Fe3+ -  0 .9 7 ,  C r3+ -  0 .9 4  and A l3* -  0 . 3 5 .

T a b l e  2

V a lu es  o f  c o e f f i c i e n t s  Rp f o r  com plexes o f  Fe ( I I I ) ,
C r ( I I I )  and  A1 ( I I I )  d e te rm in e d  i n  t h e  sys tem  
Me ( I I I ) - n i t r o s o - R - s a l t - H 20 on v a r io u s  p a p e r s

PH

Numeric v a l u e s  RF
F i l t r a k  p a p e r  

No 389whatman p a p e r  No 2
whatman p a p e r  No 2 

im p reg n a te d  w i th  
hydrophobo l IW 

(2  g/d ta3)

Fe Cr A1 Fe Cr A1 Fe Cr A1

1 1 .00 0 .9 7 1 0 .9 5 0 .8 7 0 .9 2 0 .1 4 0 .9 7 0 .9 7
2 1.00 0 .9 7 0 .8 5 0 .9 6 0 .8 6 0 .7 3 0 .1 7 0 .9 7 0 .4 0
3 1.00 0 .9 7 0 .4 0 0 .9 7 0 .8 5 0 .5 0 0 .1 9 0 .9 5 0 .3 2
4 1.00 <5.97 0 .3 5 0 .9 7 0 .8 4 0 .4 5 0 .2 1 0 .9 0 0 .3 0
*) 1 .00 0 .9 6 0 .3 0 0 .9 7 0 .8 4 0 .4 0 0 .3 0 0 .8 5 0 .2 2

' b 1.00 0 .9 5 0 .2 8 0 .9 7 0 .8 4 0 .2 2 0 .3 0 0 .8 0 0 .1 4
7 1 .00 0 .9 5 o ;2 5 0 .9 7 0 .8 4 0 .2 2 0 .3 0 0 .8 0 0 .1 0
8 1 .00 0 .9 5 0 .2 2 0 .9 7 0 .8 5 0 .2 2 0 .3 0 0 .8 0 . 0 .1 0
9. 1 .00 0 .9 5 0 .2 3 0 .9 7 0 .8 6 0 .2 2 0 .3 0 0 .8 0 0 .1 0

10 1 .00 0 .9 5 0 .2 2 0 .9 6 0 .8 6 0 .3 0 0 .3 0 0 .8 2 0 .1 0
11 1.00 0 .9 5 0 .3 0 0 .9 6 0 .8 6  . 0 .4 3 0 .3 2 0 .8 2 0 .1 9
12 1.00 0 .9 5 0 .7 4 0 .9 6 0 .8 6 0 .4 5 0 .5 0 0 .8 9 0 .4 0

13 1.00 0 .9 5 0 .8 0 0 .9 6 0 .8 5 0 .6 9 0 .6 0 0 .9 0 0 .7 0
14 1 .0  o 0 .9 5 0 .8 4 0 .9 6 0 .8 6 0 .7 0 .7 0 0 .9 0 0 .8 0

F ig .  8 .  g iv e 3  some i l l u s t r a t i o n s  o f  o b ta in e d  chrom atogram s 
w hich show t h a t  th e  above two c a s e s  y i l d  f u l l  s e p a r a t io n  and
th e  c o n to u r s  a r e  s h a r p .



1 2 3 4 5 6 7

F i g .  8 ,  Examples o f  chrom atogram s i n  t h e  system  Me I I I  - n i t r o s o -  
-R -sa l t -H o O  i  p a p e r  W-1; pH -  6 ;  2 - im p reg n a ted  p a p e r  (2  g/dm3 ) 
pH « 6 ;  3 - im p reg n a ted  p a p e r  ( 6  g /dm 3) pH ■ 6 ;  4 - im p re g n a te d  pa
p e r  (2 g /dm 3); pH -  14; 5 - f i l t r a k  339; pH ■ 6 ;  6 - f i l t r a k  389; 

pH -  4; 7 - f i l t r a k  339; pH •  2 .5 ;  way o f  s o l v e n t  15 cm
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IV . KOMPLEKSY F e ( I I I ) ,  C r ( I I I )  i  A l ( I I I )  Z NITROZO-R-SOLĄ

Opracowano nową metodę r o z d z i e l a n i a  m ie sz a n in y  Jonów F e ( I I I ) ,  
C r ( I I I )  i  A l( I I I ) o p a r t ą  na  c h r o m a t o g r a f i i  b ib u ło w e j  kompleksów 
ty c h  m e t a l i  z n i t r o z o - R - s o l ą .  Wykazano, ż e  n l t r o z o - R - s ó l  tw orzy  z 
badanymi k a t io n a m i  kompleksy p o s i a d a j ą c e  w łasne  pasma p o c h ł a n i a 
n i a  o ra z  r ó ż n ią c e  s i ę  p aram etram i c h r o m a to g ra f i c z n y m i .  R ó żn ice  t e  
s a  n a  t y l e  d u że ,  ż e  p o zw a la ją  na  p e łn e  r o z d z i e l e n i e  m ie sza n in y  Jo
nów w p r o c e s i e  c h r o m a t o g r a f i i  b ib u ło w e j .

fîaHHa MacJioBCKa, BaiytaB 3aK*oBCKH

XP OMAT OrPA'i.iM ECKVÎîî AHAJIH3 
KOMUHEKCHax XEJIATHMX COEflHHEHtf.! METAJUIOB.

IV . KOMTUIEKOHiJE COEWHEHUH F e ( I I I ) ,  C r ( I I I )  u A l ( I I I )  
C Hżl T PO 30- R- C OJIbOM

B paÓOTe paapaóOTaH HOBbirt xpoMaTorpa4)vmeoKHii mgtoĵ  Ha OyMare 
pasnejieuMH cMecH KaTHoaoB: F e ( I I I ) C r ( I I I )  h A 1 (I I I )h 3  cp e^ u  o o -  
flep*amefł H H T p030-R -c0;ib, nax KOMruieKcyramaiS areH T . YcTaHOB^eHO, mto
HHT p O  3 O—R—COÆb COCTaBJIHeT KOMfUieKCHiJe COCHHHeHHH B BOĄHOM p a C -  
T B O p e  c HQHâMH Me ( I I I ) .  K O M I in e K C H h ie  COeĄHHeHH« HMeiOT C O f i C T B e H H U e  
nojiocu cneKTpo nomomeHHH, a  Tanire OTjiHHaioTca ApyrHMH BejiHMHHaMH 
K03^$HUHeHT0B u jjpyrHMH xpoMaTorpaiismecKHMH BejiH^HHaMH no cnpaB- 
HeHHIO C CBOCOflHJJMH HOHâMH MetajUIOB Me3+". ElH pa3HHUU nO3BOJIHi0'r 
Ha nojiHtie pa3,nejieHne cMecH Ha ÓyMare.

ś
tD  

OŚ


