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of t he  s ta in .  He  adds  t h a t  bes t  resu l t s  a p p e a r  w h e n  
d i v a l e n t  ioda te  ca t ions  such  as Zn, Cd or Ca were s imul-  
t aneous ly  p r e sen t  w i t h  OsO4. N o t h i n g  is found  in t he  
scient if ic  l i t e r a tu re  to  show w h e t h e r  these  d i v a l e n t  ca t ions  
are p a r t  of t he  dense  b l a c k  o rganometa l l i c  complex.  

Our  i n t e r p r e t a t i o n  of t he  r educ ing  process  calls for 
complex  cat ions,  Os-Zn x+, to  oxidize double  bonds  f rom 
organic  r educ ing  s u b s t r a t e s  in t he  cells. I t  m a y  be  poss ible  
t h a t  Iod ine  is r equ i red  for  t h e  d e v e l o p m e n t  of t he  s t a in ing  
reduc t ion ,  b u t  t h i s  e l em en t  is a p p a r e n t l y  r e m o v e d  f rom 
the  p r e p a r a t i o n s  b y  s u b s e q n e n t  wash ings  of t he  h is to logica l  
procedure .  

Conclusion. S t r u c t u r e s  s t a ined  b y  ZIO t e c h n i q u e  
c o n t a i n  b o t h  Zn a n d  Os. T he  d i s t r i b u t i o n  of b o t h  e l ement s  
is s imi la r  a n d  t h e  r a t io  Zn/Os is cons t an t .  

B y  s u b s t i t u t i o n  of d i v a l e n t  ca t ion  such  as Zn in  t h e  
place  of K in CHAMPY'S, OsO~-KI, s t a in ing  f i xa t i ve  
mix tu re ,  MAILLET affords a more  c o n s t a n t  s t a i n i n g  
t e c h n i q u e  where  Os and  Zn are associa ted  and  p a r t i c i p a t e  
in  t he  f o r m a t i o n  of some o rganometa l l i c  complex  a t  t h e  
level  of severa l  h is to logica l  and  cytological  s t ruc tures ,  
such  as ne rvous  pe r iphe ra l  s t ruc turesa ,  4. 

Rdsumd. La  sonde  61ectronique de Cas t a ing  nous  a 
pe rmis  de d6celer la  pr6sence de zinc s i m u l t a n 6 m e n t  g 
celle de l ' o s m i n m  a n  n i v e a u  des s i tes  de r6dnc t i on  du  
I i xa t eu r - co lo ran t  h i s to logique  de CI~AMPY-MAILLET. L ' iode  
ne  fa i r  pas  pa r t i e  du  complexe  o rganom6ta l l i que  co lorant .  
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A Note  on the Effect of Chemica l  T r e a t m e n t s  in the Mineralogical  Studies  of S e d i m e n t s  

Several  chemica l  t r e a t m e n t s  are c o m m o n l y  app l ied  to 
n a t u r a l  s e d i m e n t  samples  before  t h e i r  m i n e r a l o g y  is 
s tud ied  us ing  X - r a y  a n d  o t h e r  a n a l y t i c a l  tools.  The  
m e t h o d  of ten  emp loyed  consis ts  of t r e a t i n g  t he  s ed imen t s  
w i t h  Na-c i t r a t e ,  N a - b i c a r b o n a t e  a n d  N a - d i t h i o n i t e  to  
r e m o v e  meta l l i c  coat ings ,  b y  r educ ing  Fe  and  o t h e r  
m e t a l s  to  t h e i r  soluble  s ta tes ,  a n d  t h e n  w i t h  H 2 0  2 of 
b r e a k i n g  up  t he  organics  b y  ox ida t i on  *. S imi la r  t r e a t m e n t  
has  also been  emp loyed  in  t h e  s t u d y  of suspended  sedi- 
m e n t s  2,a I t  is a s sum ed  d u r i n g  such  t r e a t m e n t  t h a t  t h e  
s i l icate  minera l s  in  t he  s ed imen t s  are una f fec t ed  and  t h a t  
t he  s e p a r a t i o n  of t he  s e d i m e n t s  in to  n o n - d e t r i t a l  and  
de t r i t a l  f r ac t ions  is effective*. However ,  i n s t ances  of t he  
s i l icates  be ing  affected b y  such  t r e a t m e n t  are also k n o w n  4. 

Th i s  no t e  p re sen t s  t h e  r e su l t  of M6ssbauer  effects on 
t r e a t e d  and  u n t r e a t e d  samples .  T he  s e d i m e n t  sample ,  
col lected f rom the  A t l a n t i c  Ocean  off t he  m o u t h  Of t h e  
A m a z o n  River ,  consis ts  of equa l  a m o u n t s  of kaol in i te ,  
i l l i te  a n d  m o n t m o r i l l o n i t e  a. T he  source for  y - r ad i a t i on  in 
M6ssbauer  effect  was Co 67 in s ta inless  steel. Metal l ic  Fe  
was used as reference  s t a n d a r d .  T he  d a t a  o b t a i n e d  f rom 
ti le  m u l t i c h a n n e l  ana lyze r  was  c o m p u t e r  f i t t ed  to  o b t a i n  
t h e  v e l o c i t y - a b s o r p t i o n  ( in tens i ty)  spec t ra .  T he  posi t ion ,  
a m p l i t u d e  a n d  w i d t h  were al lowed to v a r y  i n d e p e n d e n t l y  
in  o rder  to  o b t a i n  t h e  bes t  fit .  

M6ssbaue r  effect  was  obse rved  on b o t h  ' t r e a t e d '  a n d  
' u n t r e a t e d '  s ed imen t .  T h e  s e d i m e n t  used ha s  equa l  
a m o u n t s  of t he  3 m a j o r  c lay minera l s  in r a t ios  approx i -  
m a t e l y  t h e  compos i t i on  of wor ld  ave rage  suspended  
m a t t e r  car r ied  b y  r ive r s  in to  t h e  oceans  5. H e n c e  t h e  
s ingle s e d i m e n t  employed  is r e p r e s e n t a t i v e  of all  clay 
m i n e r a l  su i tes  de l ive red  to  world  oceans  a t  t h e  p r e s e n t  
t ime.  

T h e  spec t r a  f rom t he  M6ssbauer  effect  are shown  in t he  
F igu re  a n d  t he  d a t a  are  p r e s e n t e d  in t he  Table .  T he  u p p e r  
an d  lower  spec t r a  in  t he  F igure  co r respond  to u n t r e a t e d  
a n d  t r e a t e d  s e d i m e n t s  respect ive ly .  F r o m  t h e  c o m p u t e r  
ca lcu la ted  d a t a  s h o w n  in t h e  Table ,  i t  is c lear  t h a t  
chemica l  t r e a t m e n t  affects  t h e  bas ic  s t r u c t u r e  of t he  
si l icates,  in a d d i t i o n  to  r e m o v i n g  some of t he  Fe  in 
coa t ings  as re f lec ted  in changes  in  t h e  i n t e n s i t y  for 

Fe+~-1oeaks. P e a k  A in t he  spec t ra  r ep resen t s  t he  s u m  of 
2 o v e r l a p p i n g  peaks  iden t ica l  w i t h  B a n d  C ( in t ens i ty  of 
A = i n t e n s i t y  of B + i n t e n s i t y  of C). The  spec)=ra 
co r respond  to  the  p resence  of Fe  +a in h y d r o x i d e  coat ings ,  
o c t a h e d r a l  a n d  t e t r a h e d r a l  l a t t i ce  si tes in clays and  Fe  += 
in o c t a h e d r a l  s i tes  in  c lays  2, 6. 

T r e a t m e n t s  for r e m o v a l  of coa t ings  are supposed  to 
e l imina te  m o s t  of t h e  Fe  +a f rom the  sed iments ,  s ince Fe  
in coa t ings  far  exceed Fe  +a in c lay  la t t ices ,  b u t  t he re  is 
on ly  a v e r y  smal l  change  in t he  i n t e n s i t y  of Fe  +a peaks  a f t e r  
t r e a t m e n t ;  hence  t h e  t r e a t m e n t  m e t h o d  also a p p e a r s  to  
be  ineff ic ient .  Changes  in t h e  i n t e n s i t y  of Fe  +3 peaks  h a v e  
also been  r epo r t ed  b y  o t h e r  workers  *. The  e n h a n c e d  
i n t e n s i t y  of Fe  +2 peaks  m a y  be  due  to increase  in Fe  +2 
re l a t ive  to Fe  +a b y  r e m o v a l  of Fe  +a, as shown  b y  t he  
i n t e n s i t y  rat ios .  Changes  in va r ious  p a r a m e t e r s  obse rved  
for Fe+a p e a k  sugges t  t he  poss ible  a t t a c k  of chemica l s  
on t h e  o c t a h e d r a l  Fe  +a in c lays  a n d  also on  oc t ahed ra l  
Fe+~ 4 

Some of t he  Fe +2 in t h e  o c t a h e d r a l  si tes could h a v e  
been  d isp laced  b y  smal l  changes  in t he  l a t t i ce  p a r a m e t e r s  
a f te r  t h e  chemica l  a t t a c k ;  Fe  +a in t h e  o c t a h e d r a l  si tes 
could h a v e  been  reduced  d u r i n g  t he  t r e a t m e n t  to  Fe  +~, 
a n d  become  soluble,  a n d  t h u s  r e m o v e d  f rom t h e  s i l icates  
a long w i t h  t h e  Fe  +a in t he  coat ings .  I n  t h e  s e d i m e n t  
examined ,  kao l in i t e  a n d  i l l i te  f r ac t ion  h a v e  p r o b a b l y  no 
Fe +2 or Fe  +a in t h e  la t t i ces  a t  all, b u t  m o n t m o r i l l o n i t e  is 
l ike ly  to  c o n t a i n  b o t h  Fe+a a n d  Fe  +e in t h e  l a t t i ces  as 
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Madison 1969). 
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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 -  

g i q u e .  
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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). 


