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I n t r o d u c t i o n .  Some d a t a  on l u n a r  r o c k s  and s o i l s  po in t  ou t  the  nonlsochemical c h a r a c t e r  of lm- 

pac* p rocesa  due  t o  vapor iza t ion-condensa t ion  phenomena. However, t h e  s c a l e  of p o s s i b l e  chemical 

s h i f t s  is st i l l  u n c l e a r ,  t h a t  ?emand8 exper imenta l  s t u d y  of t h e  phemonena. The v a p o r i z a t i o n  of  #0- 

v e r a l  t y p e s  of  t h e  m a t e r i a l  a i rnular ing t h e  r o c b  of t h e  l u n a r  c r u s t  and composi t ions of t h e  melt  of 
p r o p o s i a l  mngmatic ocean were s t u d i e d  u s i n g  t h e  !.Cnudaen e f f u s i o n  c e l l .  The b r i e f  d e s c r i p t i o n  of t h e  

t e o h r i q u e  kns g i v e n  e l sewhere  / I / .  The experiments  were c a r r i e d  ou t  i n  t h e  s t e p - r i s e  h e a t i n g  regime 
0 

till t h e  complete  v a p o r i z a t i o n  of t h e  sample under  s tudy.  The temperature s t e p  wan 70 , d u r a t i o n  of 

t h e  t empera tu re  s t e p  1 5  min. The s t u d i e d  s a u p l e s  i n c l u d e :  a n o r t h i t e  ( I ) .  l u n a r  l e u c o c r a t i c  b a a n l t  
68415.40 (11). g a b b r o a n o r t o s i t e  (111) .  t r o c t h o l i t e  (IV) , alumina b a n a l t  ( v ) ,  L h e r z o l i t e  (VI) and 

c h o n d r i t e  Krymka iLL3) ( V I I ) .  ( t a b l e  1) .  as t h e  r e s u l t  of t h i a  s tudy  were determined: forma of t h e  

components i n  vapor ,  p a r t i a l  p r e s s u r e s  of  t h e  main components over  t h e  r e s i d u a l s  ( s e e  /2/ f o r  t h e  

c o m p o s i t i o ~  I-IV), compos i t ions  of r e s i d u a l  m e l t s  ( s e e  t a b l e  2 f o r  t h e  composi t ions V and VI), com- 
p o s i t i o n s  of compluaen ta l  vapor. p a r t i a l  p r e s s u r e  of  oxygen, t o t a l  p r e s s u r e  of  t h e  components i n  

vapor  o v e r  t h e  r e s i d u a l  m e l t s  and a c t i v i t i e s  of  components i n  t h e s e  melts .  
R e s u l t a .  I n  all s t u d i e d  c a s e s  a l o n g  r i t h  t h e  i n c r e a s i n g  of temperature and v a p c r i z a t i o n  degree 

t h e  r e s i d u a l  m e l t s  r u e  d e p l e t e d  i n  ha,  K ,  Pe and Si and a r e  i n r i c h e d  i n  Ca. T i  and A l .  The t r e n d s  

of  t h e  c o m p o s i t i o n a l  e v o l u t i o n  ( f ig .1 )  c o n t r a s t  w i t h  t h e  well-known t r e n d s  t y p i c a l  f o r  c r y s t a l l l z a -  
t i o n  d i f f e r e n t i a t i o n .  For  example, t h e  r a t i o  YeO/YeUtngO d e c r e a s e s  i n  r e s i d u a l  v a p o r i z a t i o n  m e l t s  

and increases i n  c r y s t a l l i z a t i o n  melta. The v a p o r i z a t i o n  of t h e  composi t ions i m i t a t i n g  t h e  l u n a r  

h i g h l a n d  r o c k s  (11-IV) t e n d s  t o  t h e  l e a v i n g  t h e  f i e l d  of t h e  l u n a r  h igh l snd  rocks  a l r e a d y  a t  mane 
l o s s e s ,  5:b. That a l l o w s  t o  suppose t h a t  t h e  bombardment of AliT rocks d i d n t  cause r a d i c a l  c h a w e e  i n  
t h e i r  compoait iom. The v a p o r i z a t i o n  of t h e  h i g h  alumina b e s a l t  ( V) having SiOZ c o n t e n t  h i g h e r  

than  i n  t y p i c d l  l u n a r  highland rocks l e a d s  t o  ANT compositions. h r r i n g  t h e  v a p o r i s a t i o n  of t h e  ba- 
salt a t  T- 1600 -17000C (mans l o s e e s  15-355) t h e  r e s i d u a l  c o m p o s i t i o ~  c r e a s e r  t h e  *HT f i e l d .  So. 
t h e  compori t ion of t h e  lunar h igh land  rocks  may be r e c e i v e d  by h igh tempera tu re  v a p o r i s a t i o n  posaib-  
1j i n  t h e  i n t e n s i v e  impact process .  Experimental  d a t a  a l s o  p o i n t  o u t  t h e  i r a p r o b a b i l i t y  of r s o e i v i n g  
t h e s e  o o d p o s i t i o m  by t h e  v a p o r i s a t i o n  of u l t r a m a i i c  senp lea  (VI and V I I )  c o m i d s r e d  88 c o m p o a i t i o ~  
of initial nragma i n  many hypothesee of -tic ocean. However, i t  i s n ' t  e rce? ted  that t h e  raporis8- 
t i o n  and d e p l e t i o n  of initial magma i n  S i .  l a ,  K and o t h e r  r e l a t i v e  v o l a t i l e  element. took  pl-• du- 
r i n g  h p m t  i n f l u e n c e  on t h e  u l t r d i c  composition. And t h e  fo l lowing  -tic d i f f e r e n t i a t i o n  o f  

auoh d e f i c i e n t  i n  v o l a t i l e 8  may r e s u l t e d  i n  f o r n a t i o n  of  t h a  observed s p e c t m m  of t h e  high- 

l a n d  rocke. The comparis ion of experimental  d a t a  concerning t h e  h i g h e r  v o l a t i l i t y  of  a i l i c 8  r e l a t i -  
velJ t o  w e s i u m  r i t h  t h e  d a t a  on t h e  c o n t e n t  of  t h e s e  elements  i n  t h e  1- m a t e r i a l  ( i n s i g n i f i -  

c a n t  d e f i c i t  of s i l i c a  and absenoe of any s i g n  of magnesium d e p l e t i o n  /3/)  permi t s  t o  pu t  some li- 
m i t a t i o n s  on t h e  average temperature of the  aupposed impact melte  and probably t h a t  of magm8tio oce- 
an. I f  t h e  temperature of t h e  l u n a r  s u r f a c e  (magmatic ocean) and vapor=150O0C s i l i c a  i 8  p a r t i d l y  

i n  vapor as & is  c o m p l e t e l j  i n  melt.  

Discusion. Vaporizat ion process  i s  not  enough f o r  t h e  d e p l e t i o n  of  t h e  Moon i n  v o l a t i l e  a le -  
mentr an a whole. It is necessary t o  t a k e  o u t  t h i a  m a t e r i a l  from t h e  p lane t .  Using t h e  exper imenta l  
forma of components i n  vapor (and t h e i r  masses) dur ing  t h e  v a p o r i z a t i o n  of t h e  s i l i c a t e  m e l t s  /2/ 
p e n n i t s  t o  eva lua te  t h e  l e v e l  of d i s s i p a t i o n  under  i d e a l  cond i t ions .  The c a l c u l a t i o n  shows t h a t  l o s -  

s e s  of petrogenic elements a t  t e ~ p e r a t r r e = I 5 0 0 ~ C  from t h e  r e c e n t  Uoon is improbable. Only f o r  Ha 
t h e  l e v e l  of d i s s i p a t i o n  reaches-Z$, f o r  t h e  o t h e r s  i t  is s i g n i f i c a n t l y  l e s s  thancl%. So, we c a n  
conclude, t h a t  v a p o r i z a t i o n  on the  f i n a l  s t a g e s  of .:he l u n a r  a c c r e t i o n  could l e a d  on ly  t o  t h e  r e -  
d i s t r i b u t i o n  of  v o l a t i l e  subs tances  w i t h i n  t h e  l u n a r  body t h e  m a t e r i a l  l o s e  from t h e  8 u r f a ~ e  W a s  

p r inc ipa lhy  p o s s i b l e  but  r a t h e r  nonef fec t ive .  The d i s s i p a t i v e  l o s s  of m a t e r i a l  i n c r e a s e s  w i t h  t h e  
decreaning of t h e  l u n a r  mass. Curves of the d i s s i p a t i o n  l e v e l s  of the  v o l a t i l e  pe t rogen ic  Component8 
i n  dependence on temperature f o r  the l u n a r  maaa 3 . 5 3 ~ 1 0 ~ ~ g  a r e  shorn i n  f ig .2 .  Th is  mane cor responds  
t o  t h e  escape v e l o c i t y  1.88 W e e k  and t n e  r a d i u s  of t h e  Moon by 400 Inn l e s s  than t h e  r e c e n t  one 
(400 km i s  t h e  assumed va lue  of the  magmatic ocecln depth / 3 , 4 / ) .  Curves of lia, K.  SiO and Fa beg in  
from t h e  temperatures  a t  which preseure-  of  t h e i r  vapors 1 0 - ~ t o r  ( t h e  p r e s s u r e s  have been t r ' t en  

from t h e  b a a a l t  vapor iza t ion  experiment!. I t  may be seen ,  t h n t  at temperaturea 1500°C t h e  l e v e l  of 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



The role of the vaporization process 

Markova O.M. et a1 

d i s s i p a t i o n  f o r  SiO-2%. K-3%. ~ a - 1 4 % .  So, t h a t  t ennn l  d i s s i p a t i o n  on t h e  s t a g e  of beginning of gene- 
r a t i o n  of t h e  m,gna ocean c o u l d  p rov ide  t h e  d e p l e t i o n  of t h e  mel t  i n  a l k a l i e s  and s i l i c a .  The d i s -  

s i p a t i o n  on t h e  e a r l y  s t a g e  of  t h e  m a p a  ocean fo rmat ion  should obv ious ly  be fol lowed by t h e  e f f e c t s  

of mrss  f r a c t i o n a t i o n .  I n  f a c t ,  t h e  c o n s i d e r a b l e  d e p l e t i o n  of t h e  l u n a r  m a t e r i a l  i n  Ha comparative 
t o  c h o n d r i t e s  ( ~ 3 0 ) .  l e a s  K. md i n a i g n l f i c a n t  - Si, i s  noted /3/. An t h e  experiments  show, i r o n  is 
more v o l a t i l e  thsn a i l i o a ,  b u t  we haven't any s i g n s  of i ts  dep le t ion .  The p o s s i b l e  cause of  this ay 

be t h e  low possibility o f  its eacape due t o  r e l a t i v e l y  l a r g e  mass of i ts atom. 
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