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( M .  B loch ,  H .  F e c h t i g ,  J .  Funkhouse r ,  W. G e n t n e r ,  E ,  J e s s b e r q e r ,  

T .  K i r s t e n ,  0. M u l l e r ,  G .  Neukum, E .  S c h n e i d e r ,  F .  S t e i n h r u n n ,  

J .  Z a h r i n q e r )  

A c t i v e  and Noble Gases ,  and T o t a l  P r e s s u r e s  i n  Bubbles  

and I n t e r n a l  C a v i t i e s  o f  Lunar  M a t e r i a l  

A c t i v e  and n o b l e  g a s  c o n t e n t s  have  been d e t e r m i n e d  i n  

i n t e r n a l  c a v i t i e s  o f  l u n a r  material u s i n g  g a s  chromato-  

graphy  and mass s p e c t r o m e t r y .  The g a s  w a s  r e l e a s e d  by 

c r u s h i n g  t h e  s amples  i n  a  s t a i n l e s s  s t e e l  a p p a r a t u s  a t  

room t e m p e r a t u r e ,  The v o i d  s p a c e  was de t e rmined  by den-  

s i t y  measurements  b e f o r e  and a f t e r  c r u s h i n g  a sample .  

From t o t a l  g a s  amount and  volume t h e  g a s  p r e s s u r e  i s  c a l -  

c u l a t e d .  

We have  a n a l y z e d  a  number o f  A p o l l o  1 2  r o c k s ,  some c h i p s  

o f  a n  A p o l l o  11 r o c k  and  b r e c c i a  f o r  g a s  c o n t e n t .  I n  

c r y s t a l l i n e  r o c k s  w e  h a v e  found p redominan t ly  n i t r o g e n  

and methane ,  w i t h  l e s s e r  amounts  o f  h e l i u m  and r a d i o -  

g e n i c  a r g o n ,  The r a t i o s  N 2 / C H 4  v a r y  f o r  d i f f e r e n t  r o c k s ,  

b u t  t h e y  a r e  c o n s i s t e n t  w i t h i n  e a c h  sample  when c r u s h e d  

i n  s e v e r a l  s t e p s .  R e l a t e d  e x p e r i m e n t s  i n d i c a t e  n e g l i g i b l e  

c o n t r i b u t i o n s  o f  a t m o s p h e r i c  and c o n t a m i n a t i n g  components .  

T o t a l  g a s  amounts  r e l e a s e d  by c r u s h i n g  v a r y  from a b o u t  

30 t o  200 x lo-*  cc STP/g sample  f o r  d i f f e r e n t  r o c k s .  

T o t a l  g a s  p r e s s u r e s  are  i n  t h e  o r d e r  o f  10 - I  mm Hg. 

The b r e c c i a  i s  d i s t i n c t l y  r i c h e r  i n  gas  compared t o  a l l  

c r y s t a l l i n e  r o c k s  a n a l y z e d  i n  t h i s  work. So f a r  we have  

d e t e c t e d  hyd rogen ,  n i t r o g e n ,  methane and e t h a n e .  The t o -  

t a l  g a s  amount r e l e a s e d  by c r u s h i n g  exceeds  t h a t  o f  c r y -  

s t a l l i n e  r o c k s  a t  l e a s t  by a  f a c t o r  o f  2 0 .  The d a t a  ob- 

t a i n e d  by s t e p w i s e  c r u s h i n g  i n d i c a t e  two d i f f e r e n t  s i t e s  

o f  t h e  r e l e a s e d  g a s  i n  t h e  b r e c c i a ,  
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