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Sulphur c o n c e n t r a t i o n s  and 6 3 4 ~  (1) va lues  have been meas- 
ured f o r  Apollo 16 and 17 samples. Experimental procedures  have 
been desc r ibed  elsewhere ( 2 ) .  Reported su lphur  c o n c e n t r a t i o n s  
have an e s t i m a t e d  e r r o r  of  23% whi le  t h e  s t andard  d e v i a t i o n  of 
an i n d i v i d u a l  6 3 4 ~  de te rmina t ion  i s  +0.07X. Table 1 shows t h e  
r e s u l t s  f o r  Apollo 16 samples.  

Table 1 

Sulphur concen t ra t ions  and 6 3 4 ~  va lues  f o r  Apollo 16 samples 

- -- -- - 

Sulphur 
c o n c e n t r a t i o n ,  

Sample Desc r ip t ion  PPm 6 3 4 ~ ,  X 

a n o r t h o s i t e  
b r e c c i a  
1 -2  mm f i n e s  

non-magnetic f r a c t i o n  
magnetic f r a c t i o n  
f i n e  r e s i d u e  

<1 mm f i n e s  
<1 mm f i n e s  
<1 mm f i n e s  
<1 mrn f i n e s  

The d a t a  i n  Table 1 a r e  i n  g e n e r a l  agreement w i t h  previous-  
l y  determined va lues  ( s e e  ( 3 )  and r e f e r e n c e s  t h e r e - i n ) .  The 
a n o r t h o s i t e  sample 6 1 0 1 6  i s  t h e  f i r s t  f o r  which we have found a 
nega t ive  6 3 4 ~  va lue .  The coarse  f i n e s  sample 68502 was crudely  
separa ted  i n t o  magnetic and non-magnetic f r a c t i o n s  wi th  a  hand 
magnet. These f r a c t i o n s  have d i s t i n c t l y  d i f f e r e n t  su lphur  con- 
c e n t r a t i o n s  whi le  t h e  6 3 4 ~  va lues  a r e  s i m i l a r  and r e f l e c t  t h e  
rock- l ike  c h a r a c t e r  of t h e  coarse  p a r t i c l e s .  A smal l  amount of 
f i n e  m a t e r i a l ,  i n i t i a l l y  adher ing  t o  t h e  coarse  p a r t i c l e s ,  was 
washed o f f  wi th  ace tone .  This  f r a c t i o n  has  a  much h igher  6 3 4 ~  
va lue .  

Table 2 shows t h e  r e s u l t s  f o r  ana lyses  of Apollo 1 7  
samples. 
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Tab le  2  

Sulphur  c o n c e n t r a t i o n s  and 6 3 4 ~  v a l u e s  f o r  Apol lo  1 7  samples  

Sulphur  
c o n c e n t r a t i o n ,  

Sample D e s c r i p t i o n  S i z e ,  g  PPm 6 3 4 ~ ,  X 

B r e c c i a  ---- 
<1 mm F i n e s  ---- 
<1 mm F i n e s  ---- 

( S i e v e  expe r imen t )  : 
1OOOp - 53p 0.72 

531-1 - 451.1 0.16 
451-1 - 30p 0.46 
301~. - 20p 0.42 
201.1 - 101.1 0.66 
101.1 - 5p 0.33 
<5lJ 0.02 

The s i e v i n g  exper iment  on 72501 ex tends  t h e  s i m i l a r  e x p e r i -  
ment ( 4 )  on t h e  Apol lo  14 f i n e s  sample 14163. The t a b u l a t e d  
r e s u l t s  c l e a r l y  show t h e  i n c r e a s e  o f  6 3 4 ~  v a l u e  w i t h  d e c r e a s i n g  
p a r t i c l e  s i z e .  Th i s  s t r o n g l y  s u g g e s t s  t h a t  t h e  h igh  6 3 4 ~  v a l u e s  
a r e  r e l a t e d  t o  t h e  h igh  s u r f a c e  a r e a s  of  t h e  s m a l l e r  p a r t i c l e s .  
The f o l l o w i n g  c rude  model y i e l d s  s u r p r i s i n g  r e s u l t s .  Consider  
a  s p h e r i c a l  p a r t i c l e  o f  r a d i u s  r w i t h  an o u t e r  s h e l l  of  t h i c k -  
n e s s  a .  The f r a c t i o n ,  f ,  of  t h e  volume of t h e  p a r t i c l e  which i s  
i n  t h e  o u t e r  s h e l l  is :  

3  volume o f  o u t e r  s h e l l  - r - ( r - a )  3  
f  = - t o t a l  volume 3  r 

F i g u r e  1 shows a  p l o t  of  6 3 4 ~  a g a i n s t  f  where r i s  t aken  a s  t h e  
ave rage  p a r t i c l e  s i z e  o f  each  s i e v e  f r a c t i o n  and a  i s  a s s i g n e d  
t h e  v a l u e  3p. The expe r imen ta l  d a t a  p o i n t s  f a l l  i n  a  l i n e a r  
a r r a y  t o  w i t h i n  t h e  p r e c i s i o n  of  measurement of  t h e  6 3 4 ~  v a l u e s .  
The r e a s o n s  why t h i s  shou ld  be s o  a r e  n o t  c l e a r .  E x t r a p o l a t i n g  
t o  t h e  extreme v a l u e s  o f  f  (0 and 1) l e a d s  t o  t h e  conc lus ion  
t h a t  t h e  d u s t  p a r t i c l e s  examined h e r e  have i n n e r  and o u t e r  
l a y e r s  o f  d i f f e r e n t  s u l p h u r  i s o t o p e  composi t ions .  The o u t e r  
l a y e r ,  3p t h i c k ,  c o n t a i n s  s u l p h u r  w i t h  a  6 3 4 ~  v a l u e  of  +21.2 %,. 
The i n n e r  l a y e r ,  below 3p d e p t h ,  c o n t a i n s  s u l p h u r  w i t h  a  6 3 4 ~  
v a l u e  o f  +5.2 X. P a r t i c l e s  o f  a  p a r t i c u l a r  s i z e  e x h i b i t  6 3 4 ~  
v a l u e s  i n t e r m e d i a t e  between +5.2X and +21.2X i n  a  manner r e f l e c -  
t i n g  t h e  r a t i o  o f  o u t e r  m a t e r i a l  t o  i n n e r  m a t e r i a l .  
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Figure 1 

6 3 4 ~  versus the outer 
layer fraction, f, 
for the various sieve 
fractions of 72501-42. 
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