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The U.S. Coast Guard provided SRI with a sample of an o i l  s p i l l  and seven 
o the r  samples from t h e  b i l g e  of var ious  sh ips  suspected t o  be t h e  source of 
t he  s p i l l .  F i e ld  Ion iza t ion  Mass Spec t rometr ic  (FIMS) a n a l y s i s  of t h e  samples 
l i n k s  the  unknown X with Sample B f o r  following reasons.  

F i e l d  ion iza t ion  of most organic  subs tances  r e s u l t s  i n  the  formation of t h e i r  
molecular ions  only,  i.e., no fragmentation except in a few cases .  The mass 
spectrum i s  the re fo re  a molecular-weight p r o f i l e  of t h e  sample. In  the  
a t t ached  spec t r a ,  w e  can see t h a t  a l l  samples con ta in  a bimodal d i s t r i b u t i o n  
of molecular weights.  In a l l  samples, t h e r e  i s  some material i n  the  m a s s  
range 120 t o  350 amu showing a maximum around 170 amu, most l i k e l y  t h e  f u e l .  
There i s  a l s o  some material of higher molecular-weight m a t e r i a l  and a broad 
mass d i s t r i b u t i o n  ranging from about 300 t o  800 amu, probably some l u b r i c a n t  
o r  wax. 

A l l  o rganic  compounds conta in ing  carbon, hydrogen, and oxygen have even molec- 
u l a r  weights,  and t h e r e f o r e  a FIMS of a f u e l  w i l l  have a preponderance of in- 

n s i t i e s  of even over odd masses. Peaks a t  odd m/z arise due t o  ( i )  n a t u r a l  '% abundance, (ii) molecules conta in ing  odd number of n i t rogen  a t o m ,  and 
( i i i )  fragmentation. I n  f i e l d  ion iza t ion  t h e r e  is very l i t t l e  fragmentation, 
and the  a t tached  s p e c t r a  have a l l  been co r rec t ed  f o r  n a t u r a l  13C abundance. 
For these  reasons,  the  spec t r a  show peaks mainly a t  even masses, and t h e  few 
odd mass peaks gene ra l ly  correspond t o  n i t rogen-conta in ing  compounds. 

FIMS of the  unknown sample w a s  obtained i n  dup l i ca t e  t o  i n d i c a t e  t h e  reproduc- 
i b i l i t y  of t h e  technique f o r  t hese  samples. As can be seen ,  t h e  technique 
d i sp lays  remarkable r ep roduc ib i l i t y .  For t h e  purpose of i d e n t i f y i n g  the  o i l  
s p i l l ,  we make use  of t h ree  s p e c t r a l  f ea tu re s .  

1. Kela t ive  i n t e n s i t i e s  of t h e  l i g h t e r  and heavier  material, 
f u e l ,  and lube .  Of course,  weathering w i l l  a l ter  t h e  r a t i o ,  
and t h i s  c r i t e r i o n  must be used wi th  some care. It i s ,  
however, s a f e  t o  assume t h a t  any weathering w i l l  only 
inc rease  t h e  r e l a t i v e  amount of t he  heav ie r  material and not  
vice-versa.  

Applying t h i s  c r i t e r i o n ,  w e  can r u l e  out  samples F and G as 
being the  source  of t he  s p i l l .  
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P a t t e r n  of i n t e n s i t i e s  of some of the  prominent peaks over a 
narrow mass range such t h a t  any weathering would al ter t h e  
peaks t o  similar e x t e n t s .  Thus, examining the  i n t e n s i t i e s  
of the  peaks i n  the range 156 t o  184 amu, paying p a r t i c u l a r  
a t t e n t i o n  t o  t h e  p a i r s  of peaks a t  m/z 156/160, 170/174, and 
182/184, we can rule out  samples A, D, E ,  and F. Samples F 
and G show a s i g n i f i c a n t l y  more i n t e n s e  peak a t  m/z 146 rel- 
a t i v e  t o  the  one a t  m/z 142 than in o t h e r  samples. This  
leaves samples B and C as poss ib ly  being l inked  t o  the  s p i l l .  

P a t t e r n  of i n t e n s i t i e s  of t h e  odd mass peaks. These are t h e  
minor ni t rogen-containing components t h a t  provide an addi- 
t i o n a l  f i n g e r p r i n t  of t h e  f u e l .  On the  spectra, t h e s e  peaks 
can be recognized as the  dark s t u b s  near  the  base l i n e .  

On t h e  b a s i s  of t h i s  c r i t e r i o n  samples A, C ,  E,  F, and G can 
be r u l e d  out .  
also been p l o t t e d  over t h e  mass range 100 t o  300 a t  much 
reduced f u l l - s c a l e  i n t e n s i t y  t o  b e t t e r  show the  minor peaks 
and a l low an  easy comparison of t h e  p a t t e r n  of t h e  odd mass 
peaks. Following t h i s  e x e r c i s e ,  one a r r i v e s  a t  t h e  same 
conclusion.  

The F I  mass s p e c t r a  of a l l  t h e  samples have 

The only sample not  ru led  out thus f a r  is B. 

5 / 8 5  
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A05601.SUM T = -66 T O  275 DEG C N A V  MW=345 WT A V  MW=443 
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