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SUMMARY 

Fluorochemicals  FC-95 and FC-143 were shown t o  be comple te ly  
r e s i s t a n t  t o  biodegradation i n  a 2li-month shake c u l t u r e  b iodegrada-  
t i o n  s t u d y .  The mixed microbial test c u l t u r e s  used  i n  t h i s  s t u d y w e r e  
derived from a c t i v a t e d  s ludge  i n o c u l a  o b t a i n e d  from three waste t rea t -  
Hent  s y s t e m s  (Chernolite,  Deca tu r ,  & t h e  Twin C i t i e s  Metro p l a n t ) .  The 
c u l t u r e s  were maintained in d i l u t e  y e a s t  e x t r a c t - b a s a l  sa l ts  media 
supplemented wi th  the  hydrogen ana log  of t h e  r e s p e c t i v e  fluorochem- 
icals. T e s t  c u l t u r e s  also conta ined  FC-95 or FC-143. Phenol  and 
l-dodecene-derived l i n e a r  a l k y l  s u l f o n a t e  (LAS) were used  as  
r e f e r e n c e  compounds. T h e i r  degradation demonstrated t h a t  biode- 
g r a d a t i o n  cou ld  occur  under  t he  tes t  c o n d i t i o n s .  A l l  c u l t u r e s  were 
transferred 15 tbmes o v e r  t he  2+month period, and  t e m p e r a t u r e  w a s  
c o n t r o l l e d  a t  25 C.. d u r i n g  t h e  l a t t e r  ha l f  of t h e  exper iment .  

In t h e  f i n a l  growth p e r i o d ,  deg rada t ion  p r o d u c t s  of I4C-labeled 
f luorochemica ls  were assayed f o r  by t h i n - l a y e r  chromatography (TLC) 
and gas l i q u i d  chromatography (GLC). Chemicals s e p a r a t e d  by TLC 
were v i s u a l i z e d  b y  TLC-autoradiograph. Methylated and  nonmethyla ted  
c u l t u r e  e x t r a c t s  s e p a r a t e d  by GLC were detected by e l e c t r o n  capture. 
No degrada t ion  p r o d u c t s  were detected. S c i n t i l l a t i o n  c o u n t i n g  
showed t h a t  a l l  r a d i o a c t i v i t y  associated with t h e  labeled fluoro- 
chemicals remained in t he  c u l t u r e  medium. 

In a l l  b u t  t h e  f i n a l  growth p e r i o d ,  f l uo roca rbon  b i o d e g r a d a t i o n  was 
monitored s i m p l y  by measuring t h e  i n i t i a l  and f i n a l  f l u o r i d e  
c o n c e n t r a t i o n  i n  t h e  media. No i n c r e a s e  i n  f l u o r i d e  c o n c e n t r a t i o n  
w a s  observed  i n d i c a t i n g  that if b i o d e g r a d a t i o n  d id  occur, it d id  
n o t  r e s u l t  i n  t h e  release of f l u o r i d e .  C o n t r o l  c u l t u r e s  supplemented 
w i t h  f l u o r i d e  showed t h a t  f l u o r i d e  is n o t  l o s t  from the media under  
t h e  expe r imen ta l  c o n d i t i o n s  used. 

While t h i s  s t u d y  cannot  r u l e  o u t  t h e  p o s s i b i l i t y  t h a t  c o n d i t i o n s  
could  be found t h a t  would a l low the  b i o d e g r a d a t i o n  of these compounds, 
t h e  r e s u l t s  of t h i s  s tudy  s u g g e s t  t h a t  these chemicals are l i k e l y  t o  
persist in t h e  environment for ex tended  periods unaltered b y  
m i c r o b i a l  ca tabol i sm.  
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t h e r e s u l t s of t h i s study suggest t h a t these chemicals are l i k e l y t opersist in t h e environment for extended periods unaltered b ymicrobial catabolism.


