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iIETEXOGE3TEOUY DISTRIEUTIOITS OF THX Kr AIJD A r  RELATIVE 
TO "he I N  EFREMOVKA C V 3  CHONDRITE DIfl IGIIDS.  A ,V.Fisenko ,  
A.B,Ver!rhovskii,  L .F ,Semjonova ,  and  Yu.A.Shukolyukov.  
7.1 .Te rnadsky  I n s t i t u t e  o f  G e o c h e m i s t r y  and I l n a l y t i c , d  
C h e m i s t r y ,  USER Academy o f  S c i e n c e s ,  L:oscow 

Abundance and  i s o t o p i c  c o m p o s i t i o n  of  n o b l e  g a s e s  i n  
t h e  C f r e n o v k a  c h o n d r i t e  o sample  DE-2 h a v e  b e e n  a n a l y s e d  
usin$ p y r o l y s i s  ( a t  590  C )  and  s t e p p e d  c o m b u s t i o n  ( f r o m  
470 t o  10200C) e x t r a c t i o n  p r o c e d u r e s .  The DE-2 w a s  o b t a i -  
n e d  f rom BC1-HF r e s i a u e  a f t e r  i t s  p r o l o n g e d  ( 2 5  6) t r e a t -  
m e n t  w i t h  H C 1  a t  - 80°C f 011 owed by b o i l  i n g  H C 1 0 4  f o r  4h. 
The DE-2 was cream - c o l o u r e d  and  c o n t a i n e d  d i m o n a s  and  
a m o r p h i c  p h a s e  o n l y .  n o b l e  g a s  mass s p e c t r o m e t r y  h a v e  b e e n  
-oerf  ormed i n  ITax P l a n c k  I n s t i t u t e  f u r  Chemie (Germany) .  
%he main r e s u l t s  a r e  : 1 .  Xe and  K r  r e l e a s e d  a t  p y r o l y s i s  
h a v e  c o n s i d e r a b l e  e x c e s s e s  of 129-Xe and  80-Hr (-43y; and 
~ 1 3 2 ;  r e l a t i v e l y  s o l a r  c o m p o s i t i o n ,  r e s p e c t i v e l y ) .  T h e s e  
e x c e s s e s  a r e  p r o b a b l y  s u r f a c e - s i t e d ,  b u t  t h e  d i f f i c u l t  
q u e s % i o n  i n  r a i s e d  of where  t h e  129-Xe a n d  80-KP came f r o m .  
2 .  L i n e a r  c o r r e l a t i o n  b e t w e e n  Kr and. X e  i s o t o p e s  h a v e  n o t  
b e e n  f o u n d  ( F i g . l ) ,  The g a s  f r a c t i o n s  r e l e a s e d  a t  5300C 
and  630°C ( l a t e r  on d e s i g n a t e d  as P r - l  and  F r - 2 ,  r e s p e c t i -  
v e l y )  a r e  p a r t i c u l a r l y  i n t e r e s t i n g  b e c a u s e  t h e y  h a v e  t h e  
same r a t i o s  of 136-Xe/130-Xe, b u t  d i f f e r e n t  r a t i o s  of 
86 -KT/ 82-KT + 

S u r p r i s i n g l y ,  t h e  Fr -1  and Fr-2  t u r n e d  o u t  t o  b e  d i f -  
f e r e n t e d .  on f r a , c t i o n a t i o n  e x t e n t s  of t h e  K r  a n d  A r  r e l a t i -  
ve  t o  X e ,  b u t  t h e  same f o r  t h e  He and  Fe  ( F i g . 2 ) .  T h e r e f o -  
r e  t h e  diamond p a r t i c l e s  ( o r  g r o u p s  of p a r t i c l e s )  o f  t h e  
DZ-2 a r e  h e t e r o g e n e o u s  on  f r a c t i o n a t i c n  e x t e n t s  of t h e  s o -  
me n o b l e  g a s  e l e m e n t s .  On t h e  b a s i s  of  t h e  F r - l  a n d  Fr-2 
r e l e a s e d  t e m p e r a t u r e  we c a n  say e i t h e r  diamond p a r t i c l e s  
c o n t a i n i n g  t h e  more  f r a c t i o n a t e d  g a s  a r e  n o r e  s t a b l e  t o  
o x i d a t i o n  o r  i n s i d e  p a r t  of t h e  ? a r t i c l e s  c o n t a i n s  more  
f r a c t i o n a t e C  g a s  i n  c o m ~ a r i s o n  t o  t h e i r  s u r f a c e   art. The 
l i n e a r  c o r r e l a t i o n s  b e t w e e n  l g ( i - X / l  32-P-e)sw~p1e / 
/ ( i-X/132-Xe) sol and t h e  r e s p e c t i v e  ionization e n e r g i e s  Ex 
f o r  X e ,  Xr, m d  A r  ( F i g  . 3 )  i n d i c a t e  t h e s e  e l e m e n t s  were  
i n c o r p o r a t e d  i n t o  d i a n o n d s  p e r h a p s  as i o n s ,  e , g .  u n d e r  
i o n i z a t i o n  s o l a r  c o r n ~ o s i t i o n  g a s .  In t h i s  c a s e  t h e  C i f f e -  
r e n t  f r a c t i o n a t i o n  f a c t o r s  of  K r  and  A r  f o r  t h e  Pr-1 and 
Pr-2 a r e  r e s u l t  of  t h e  d i f f e r e n t  t e m p e r a t u r e  o f  g a s  i o n i -  
z a t i o n .  However t h i s  c h a n g e  o f  t empera-Lure  p r o b a b l y  w a s  n o t  
cha-nged t o  a rnarked d e g r e e  of t h e  He and Ee i o n  a b u n d a n c e s  
and  t h e r e f o r e  t h e  f r a c t i o n a t i o n  f a c t o r s  f o r  t h e s e  e l e m e n t s  
in t h e  Fr-7 a d  Fr -2  a r e  i d e n t i c a l .  The a b r u p t  d e v i a t i o n  
of t h e  He a d  TJe d a t a  f r o m  t h e  l i n e s  i n  F i g  . 3  c a n  be  e x p l a -  
i n e d  by c o n s i d e r a b l e  abundance  of t h e  Be and  Re i o n s  i n  
p l a c e  of d i amonds  f o r m a t i o n  ( e  . g . ,  i n  r e s t  of  t h e  s u 3 e r n o -  
va H e - s h e l l  o r  i n  t l i e  0 , B  s t a r  w i n d ) .  P o s s i b l y  t h e  He an3 
Ele i n  d iamonds  h a v e  a n o t h e r  o r i g i n  i n  c o m p a r i s o n  t o  X e , K r ,  
a n d  A r ,  e . g ,  t h e y  h a v e  b e e n  i m y l a n t e d  i n  d iamonds  i n  t h e  
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HXTXROGENEOUS DISTRIBU'PIOITS . . . : F i s e n k o  A ,  V. e t  al . 
i n t e r s t e l l a r  s p a c e  / 2 / .  

The d i f f e r e n t  f r z c t i o n a t i o n  f a c t o r  of  H r  r e l a t i v e  
t o  Xe i n  t h e  Fr-7 and  Fr-2 may be r e a s o n  of the d i f f e r e n t  
r a t i o s  86-ICr/82-Kr i n  t h e s e  f r a c t i o n s ,  p r o v i d e 6  t i l e  K r - X  
abund-ance i s  n o t  depend  on f r a c t i o n a t i o n  e x t e n t s .  

C o n c l u s i o n s .  1 .  The diamond. y a r t i c l e s  ( o r  g r o u l s  of 
p a r t i c l e s )  of  Ef removka  c h o n c i r i t e  h a v e  ' : l e t e rogeneous  abun-  
d a n c e s  o f  Iir and A r ,  and  homogeneous  a b u n d a n c e s  o f  Be 2nd 
Ne r e l a . t ; i v e  t o  Xe.  2 .  Urzder i n c o r p o r a t i c l i  of t h e  n o b l e  
gas i o n s  i n t o  d iamonds  t h e  i o n  c o r r e l a t i o n s  of  t h e  Xe ,I<-, 
and A r  with n o r m d  i s o t o p i c  c o m : ~ o s i t i o n  h a v e  b e e n  changed  
and  t h e y  were  p r o b a b l y  d e p e n d e n t  on c o n d i t i o n s  cf t h e s e  
i o n s  f o r m a t i o n ,  w h i l e  i o n  a b u n d a n c e s  of t h e  ICr-X and  Xe-X 
a t  t h i s  p r o c e s s  were  m o s t  p r o b a b l y  c o n s t z n t .  
R e f e r e n c e s ,  1 ,  A,S ,Lewis  e t  a l . ,  J .Geophys .Res .V.62 , P b 7 7 9 ,  
1377. 2 .  D .D,Clay ton .  A s t r o 2 k y s .  J .  V , 3 4 0 ,  P . 6 1 3 ,  1389.  

F i g u r e  c a p t i o n s  : F i g . 7 .  D e v i a t i o n s  o f  t h e  Kr and  Xe 
d a t a  for DE-2 f r o m  l i n e a r  c o r r e l a t i o n .  Nu-mbey d e n o t e  corn- 
b u s t i o n  t e m y e r a t u r e .  E r r o r s  are I d  . The t o t a l  (T) i s  corn- 
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- 
i _ ? a t i b l e  wi th  l i n e a r .  c o r r e l ~ , t i -  2a3 

2.1 

- 86 Kr - on f o r  2 l e n d . e  c h o n d r i t e .  
- 8 2 ~ r  -+ 630 F i g  , 2 .  D i f f e r e n c e  fractions- 
- t i o n  e x t e n t s  o f  n o b l e  g a s e s  i n  

P r - l ( 1 )  2nd P r - 2 ( 2 )  of Ef remov-  
k n  c h o n d r i t e  s e n p l e  33-2 a n d  

1.9 - lo o f  A l l  ende  c h o n d r  i t e  s ample 
4c57  ( 3 )  / I / .  
nxe=( i-x/ 1 32-xe )sal?Tle 
/ ( l - X / 1 3 2 - ~ e ) s o l  

/ 
F i g . 3 ,  L i n e a r  c o r r e l a t i o n  

b e t w e e n  l g  Dxe and Ex f o r  X e ,  
I C r ,  and  AT f o r  d iamonds o f  
E f r emovka  a.nd Al1end.e c h o n d r i -  

l . 3 -  fi$..f. 136xr / '3 te  -be3 . E x p l a n a t i o n  of symb 01 s as 
, , , , I I I I I I I i n  F i g . 2 ,  
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