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N6ssbauer spectra-data Untreated sample ~ Treated sample ~ 

M•ssbauer spectra for natural  sediments. The top spectrum is before 
t reatment  and the lower one after treatment.  Spectra taken at room 
temperature. Both spectra were taken under identical laboratory 
conditions. One of the peaks of quadruple doublet for Fe +2 is masked 
by the highly prominent  Fe +3 peak near the centre of the figure. 

Total counts 1.094 • 105 1.093 • 105 

Peak A --  0.352 J= 0.009 - -  0.400 =L 0.013 

Peak t3 + 0.434 ~t= 0.007 + 0.437 =L 0.011 

Intensity Fe +8 0.0457 ~ 0.001 0.033 =L 0.001 

Isomer shift, Fe +3 + 0.041 -E 0.001 + 0.018 =L 0.001 

Quadrupole splitting, Fe +~ 0.786 =~ 0.001 0.837 =c 0.001 

Width 0.561 • 0.018 0.626 =L 0.027 

Peak AB b --  0.109 :~ 0.016 --  0.186 :k 0.018 

Peak C + 2.195 4- 0.018 + 2.246 • 0.014 

Intensity Fe +2 0.021 ~= 0.001 0.021 =L 0.001 

Isomer shift, Fe +2 + 1.043 :~ 0.010 + 1.050 • 0.010 

Quadrupole splitting, Fe +2 2.304 ~ 0.012 2.500 =L 0.012 

Width 0.352 • 0.035 0.436 x~ 0.036 

Intensity Fe+~/intensity Fe +3 0.470 0.620 

All values, except intensity and counts, are expressed as mm/sec. 
Isomer shift and quadrupole splitting values have been calculated 
from peak positions, b Peak AB is overlapped between A and B: 
hence not plotted by computer. 

wel l  a s  i n  t h e  e x c h a n g e  s i t e s .  S i n c e  i t  is n o t  p o s s i b l e  to  
s e p a r a t e  t h e  i n d i v i d u a l  c l a y  m i n e r a l s  f r o m  t h e  m i x t u r e  
p h y s i c a l l y ,  i t  is d i f f i c u l t  to  a s s i g n  spec i f i c  c h a n g e s  to  a n y  
p a r t i c u l a r  c l a y  m i n e r a l s .  I n  v i e w  of  t h e  k n o w n  p r o p e r t i e s  
of  i l l i te  a n d  k a o l i n i t e ,  i t  is m o s t  l i k e l y  t h a t  a n y  s t r u c t u r a l  
c h a n g e s  in  c l a y  m i n e r a l s  d u e  t o  c h e m i c a l  t r e a t m e n t  a r e  
p r o b a b l y  in t h e  m o n t m o r i l l o n i t e  f r a c t i o n .  

F r o m  t l i e  c o m p a r i s o n  of  s p e c t r a  fo r  u n t r e a t e d  a n d  
t r e a t e d  c l a y  m i x t u r e s ,  i t  a p p e a r s  t h a t  t h e  u s e f u l n e s s  of  
c h e m i c a l  p r e t r e a t m e n t  for  m i n e r a l o g i c a l  s t u d i e s  n e e d s  t o  
be  r e - e v a l u a t e d .  

Rdsumd. A l ' a i d e  de  l ' e f f e t  M 6 s s b a u e r ,  il a 6t@ observ@ 
q u e  les  m 6 t h o d e s  c o n v e n t i o n n e l l e s  p o u r  e n l e v e r  les  
i n c r u s t a t i o n s  a f f e c t e n t  les  s i l i c a t e s  q u a n d  el les  s o n t  
a p p l i q u 6 e s  a u x  s 6 d i m e n t s  a v a n t  l eu r  e x a m e n  m i n 4 r a l o -  
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Quantitative Separation of Titanium from Numerous  Metal Ions by Thin Layer Chromatography 

T h i n  l a y e r  c h r o m a t o g r a p h y  h a s  b e e n  e x t e n s i v e l y  u s e d  m i x e d  s o l v e n t  s y s t e m s  a r e  v e r y  u s e f u l  for  t h e  q u a l i t a t i v e  
for  t h e  s e p a r a t i o n  of  o r g a n i c  s u b s t a n c e s .  T h e  u s e  o f  t h i s  s e p a r a t i o n  of  i n o r g a n i c  ions .  H o w e v e r ,  q u a n t i t a t i v e  a s p e c t  
t e c h n i q u e  for  t h e  s e p a r a t i o n  of  i n o r g a n i c  i o n s  h a s  n o t  b e e n  of  t h e  s e p a r a t i o n s  is  s t i l l  l a c k i n g .  I t  w a s  t h e r e f o r e  c o n -  
i n v e s t i g a t e d  in  de t a i l .  SELLER a n d  SEILER 1 h a d  a p p l i e d  s idereal  w o r t h w h i l e  t o  u s e  m i x e d  s o l v e n t  s y s t e m s  fo r  a 
t h i n  l a y e r  c h r o m a t o g r a p h y  for  t h e  s e p a r a t i o n  of  c a t i o n s .  
E a r l i e r  s t u d i e s  in  t h e s e  l a b o r a t o r i e s  h a v e  s h o w n  t h a t  1 H. SELLER and M. SEILER, Helv. chim. Acta 43, 1939 (1960). 
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Quantitative separation of different amounts of titanium from common interfering metal ions 

EXPERIENTIA 31]1 

Titanium taken ([zg) Interfering ions added Titanium found (~tg) Error (%) 

172.5 Cu (II) (200 Dg) 168.0 -- 2.3 
172.5 Fe (III) (200 tzg) 168.0 -- 2.3 
172.5 A mixture ~ (Total 200 ~xg) 168.0 -- 2.3 
32.0 A mixture ~ (Total 272.5 jig) 31.0 -- 3.2 
65.0 A mixture ~ (Total 272.5 btg) 64.0 -- 1.6 
80.0 A mixture ~ (Total 272.5 [zg) 78.0 -- 2.5 

114.0 A mixture ~ (Total 272.5 btg) 113.0 -- 0.9 
176.0 A mixture a (Total 272.5 [zg) 174.0 -- 1.2 
346.0 A mixture �9 (Total 272.5 [xg) 345.0 -- 0.3 

Cu (II), A1 (III), Fe ( n i l  v (Iv), u Q  (II), Ni (II), Co (II), Cr (III), Sn (IV), Mg (II), No (VI) and Mn (II). 

deta i led s tudy  of 46 c o m m o n  me ta l  ions and  to  develop 
some q u a n t i t a t i v e  separat ions .  As a result ,  t i t a n i u m  has  
been quan t i t a t i ve ly  separa ted  f rom 12 c o m m o n  meta l  
ions. The following repor t  summar izes  the  resul ts  of such a 
s tudy .  

Experimental. Desaga  (Made in Germany)  TLC 
appa ra tu s  was used for the  p repa ra t ion  of t h in  layers  on 
glass plates.  The th ickness  of the  layers for qua l i t a t ive  and  
q u a n t i t a t i v e  work  were 0.25 m m  and 0.5 m m  respect ively .  
Spec t ropho tome t r i c  s tudies  were made  on Bausch  and  
L o m b  spectronic-20.  

Silica Gel G (E. Merck, D a r m s t a d t )  was used for t he  
coat ing  of plates.  Other  reagents  were  Anala  R grade. 
Decimolar  solut ions of n i t ra tes ,  chlor ides  or su lphates  of 
me ta l  ions, con ta in ing  a l i t t le  acid to  p r e v e n t  hydrolys is ,  
were used for spo t t ing  in qua l i t a t ive  s tudies  and  for 
quan t i t a t i ve  work  4% me ta l  ions solutions.  Ti tanic  
chloride (15% W/V) was  d i lu ted  to  get  t he  solut ion of 
required s t rength .  I t  was s t anda rd i zed  aga ins t  ferric 
a m m o n i u m  su lpha te  2. Chromot rop ic  acid (1% aqueous  
solution) was used to  de tec t  t i t a n i u m  (v) and  usual 
de tec to rs  for t he  de tec t ion  of o ther  me ta l  ions. 

Preparation o~ Plates. The calcula ted a m o u n t  of silica 
gel-G (1 g /p la te ;  16 • 3 cm for qua l i t a t ive  and  2 g /p la te  
for q u a n t i t a t i v e  work) was t a k e n  in a conical f lask and 
double  a m o u n t  of wa te r  was mixed  w i t h  it. Mixture  was 
shaken  for 5 rain. The s lurry so fo rmed  was poured  in to  
the  spreader  and  was appl ied  on the  p la tes  w i th  the  help 
of the  appl icator .  The p la tes  were t hen  dried,  f i rs t  a t  room 
t e m p e r a t u r e  and t h e n  at  100~ for I h. 

Procedure. a) Thin  glass capil laries were  used to spot  
t he  t e s t  solutions.  The solvent  sy s t em was al lowed to 
ascend 12 cm Oil t he  plates,  b) The solut ions conta in ing  
known  amoun t s  of t i t a n i u m  were spo t t ed  along wi th  
o ther  m e t a l  ions on the  p la tes  in t he  form of un i form 
s t reak  wi th  t he  help of l ambda  p ipe t te .  The pla tes  were 
deve loped  as usual.  The developing  solvent ,  me than o l  + 
50% H N O  a (9:1) was  al lowed to  ascend 12 cm on plates .  
In  order  to ascer ta in  the  actual  pos i t ion  of the  respect ive  
spots  af ter  deve lopment ,  p i lot  c h r o m a t o g r a m s  were run  
under  similar  condit ions.  15% HC1 solut ion was used as a 
blank.  T i t an ium  was e luted wi th  40 ml  ho t  5% HC1 
Solution in f rac t ions  of 10 1~11 each. The final  vo lume 
of t he  f i l t ra te  was  t h e n  reduced  to  near ly  2 inl by  evapora-  
t ion  and  t h e n  t i t a n i u m  was de t e rmined  spec t ropho-  
tomet r ica l ly  using sulphosalicylic acid a t  410 n m  8. 

Results. a) 46 c o m m o n  me ta l  ions were c h r o m a t o g r a p h e d  
using m e t h a n o l  + HNOa and bu tano l  + t-IC10~ sys tems  
in var ious  ra t ios :  Bes t  resul ts  were ob ta ined  in me t h ano l  
+ 50% H N O  a (9:1) sys tem,  b) Quan t i t a t i ve  d e t e rmi n a t i on  
of t i t an i u m in presence  of c o m m o n  meta l  ions as impur i t i es .  
Di f ferent  a m o u n t s  of t i t a n i u m  were q u an t i t a t i ve ly  
separa ted  f rom 12 c o m m o n  in ter fer ing  meta l  ions. The 
results  are given in t he  Table.  

Discussion. The resul ts  (Table) show t h a t  the  sys tem,  
m e t h a n o l  + 50% H N O  a (9:1), is ve ry  useful  for the  
separa t ion  of t i t an i u m f rom numerous  me ta l  ions. I t  was  
possible  to separa te  b i n a r y  mix tu res  of t i t a n i u m  wi th  
12 in ter fer ing  meta l  ions. 

Dif ferent  a m o u n t s  of t i t a n i u m  (32-346 ~,g) were 
sepa ra ted  f rom Cu, A1, Fe, V, UO 2, Ni, Co, Cr, Sn, Mg, 
Mo and  Mn (Table). The  resul ts  are reproducib le  and  the  
error  is wi th in  the  s p e c t r o p h o t o m e t r i c  error  range 4. 

Zusammen/assung. Es wird  die q u a n t i t a t i v e  Ab- 
t r e n n u n g  yon  T i t an i u m mi t te l s  Di innsch ich t -Chromato-  
graphic  aus e inem Gemiseh voi1 12 K a t i o n en  (Tabelle) 
beschr ieben.  
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