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The luna r  re turned  sample (LRS) s tudied  was made up by pooling samples 

12023,17 (10.7311 gm) and 12023,18 (4.1689 gm). This sample was co l l ec t ed  

i n  a Lunar mvironment Sample Contairi;;r (LESC) frm a z renc t~  20 cm deep a t  

a loca t ion  440 m from t h e  luna r  module (~sc-01512, Lunar Sample Information 

Catalog f o r  Apollo 12, page 33, January 13, 1570). 

The pooled sample w a s  Soxhlet ex t r ac t ed  f o r  24 hours s e q u e n t i ~ . ~ ~  

wi th  benzene-methanol ( 9 :  1, by volume ) and with methanol. Each e x t r a c t  

was examined separa te ly  f o r  f luorescent  res idues  a s  wi th  the  Apollo 11 

sample. P a r a l l e l  experiments were c a r r i e d  out on an equivalent  weight of 

O t t a w a  sand which had been s i m i l a r l y  exposed t o  the  envirorx-nent of vacuun 

chamber F-201 at t h e  LRL. A second blank experiment was c a r r i e d  out on a 

200-mesh sanple of o p t i c a l  quartz  i n  order  t o  check t h e  p u r i t y  of t h e  so lvents  

used. 

I n  each case, t h e  e x t r a c t s  were taken t o  dryr~ess ,  and taken up i n  a 

benzene water two-phase p a r t i t i o n  system i n  order  t o  remove fluorescence 

quenching im2ur i t ies  such a s  f e r r i c  ion  from the benzene phase. The benzene 

po r t ion  was t r e a t e d  wi th  methane su l fon ic  ac id  t o  demetal la te  any porphyrins 

which n ight  be present  and p a r t i t i o n e d  with aqueous phase again a f t e r  

n e u t r a l i z i r ~  the  methane su l fon ic  acid,  with s a tu ra t ed  sodium ace t a t e .  After 

d i scard ing  the  aqueous phase the  benzene f r a c t i o n  was washed with 6 N H C 1  

i n  order  t o  e x t r a c t  any demetal la ted porphyrin which might be present  i n  t h e  
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benzene f r a c t i o n .  I n  t h i s  system one would f i n d  f r e e  base porphyrins i n  

t h e  f i r s t  benzene phase and dernetallated porphyrins i n  t h e  HC1  phase. 

The organic solvent  phases of both the  LRS and sand blank e x t r a c t s  

showed strong absorption peaks a t  225, 275 and 380 nm. The sand blanlc 

aqueous phase d i f f e red  ins ign i f i can t ly  from t h a t  of the  LRS, with absorp- 

t i o n  peaks at 235, 275 and 370 nm. 

Fluorescence examination of the  LRS benzene phase showed the  greseLce 

of species  f luorescing a t  365 t o  380 nm when ac t iva ted  a t  300 nm. This 

peak was a l s o  found i n  equivalent i n t e n s i t y  i n  the  sand blank benzene 

phase. The corresponding aqueous phases showed fluorescence a t  415 nm 

when ac t iva ted  a t  330 t o  340 nrn f o r  both the  LRS and the  sand blank. 

No fluorescence which might be a t t r i b u t e d  t o  the presence of porphyrins 

w a s  found i n  any ex t rac t  of the  LRS. Porphyrins, e i t h e r  indigenous or  

contaminant, would have been detected had they  been present i n  the  amount 

-14' 
of 10  moles per  15 gms. Indeed no fluorescence a t t r i b u t a b l e  t o  any 

organic mater ia l  was found i n  t h e  LRS i n  an amount g rea te r  than t h a t  found 

i n  LRL sand blank. 

These f indings suggest t h a t  both the  sand monitor and the LRS were 

contaminated by the  same c la s ses  of compounds, probably aromatic hydro- 

carbons. A rough order-of-magnitude est imates of t h e  amount present would 

be 5-10 g g  i n  each sample ext rac ted  (0.3-0.7 vg/gm). 
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