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In r e c e n t  p u b l i c a t i o n s  the  f o r m a t i o n  o f  H C B  
( S T E I N W A N D T E R  1 976 a, S T E I N W A N D T E R  1 9"76 b) and o~"-HCH 
( S T E I N W A N D T E R  19"76 b~ S T E I N W A N D T E R  1976 c) f r om  l i n d a n e  
has been d e s c r i b e d  as w e l l  as the  f o r m a t i o n  o f  6 - H C H  
( S T E I N W A N D T E R  19"77 , S T E I N W A N D T E R  19"76b).  HoweveP t h e r e  
is  no i n f o r m a t i o n  about  

1 ) the  k i n e t i c s  o f  the  l i n d a n e  m e t a b o l i s m  and 
2) the  s p e c i f i c  c o n d i t i o n s  e n v o l v e d  t h e r e i n .  

Bo th  i tems w i l l  be d i s c u s s e d  in  the  f o l l o w i n g  c h a p t e r s .  

1) A t  f i r s t  the  q u e s t i o n  a r i s e s  w e t h e r  H C B  and 
- H C H  a r e  f o r m e d  in a c o n s e c u t i v e  r e a c t i o n  ( F i g u r e  1 ) 

o r  in  a paPa l l e l  r e a c t i o n  ( F i g u r e  2) f r o m  l i n d a n e .  T o  
d i s t i n g u i s h  be tween  t hese  two  p o s s i b i  l i t i e s ,  a g r a s s  
sample~ c o n t a m i n a t e d  w i t h  ~ - H C H  was  p r o c e s s e d  in r e g u l a r  
i n t e r v a l s  o f  t h r e e  w e e k s  ( S T E I N W A N D T E R  19"7"7 ~ S T E I N W A N D T E R  
and B U S S  19"75) and a n a l y z e d  gas c h r o m a t o g r a p h i c a l l y  and 
by m a s s - s p e c t r o s c o p y .  A l t h o u g h  t h e s e  t es t s  w e r e  p e r f o r m e d  
o v e r  a p e r i o d  o f  10 months~ no H C B  f o r m a t i o n  f r o m  M,. - H C H  
c o u l d  be de tec ted .  

T h i s  demons t ra tes~  tha t  H C B  and OE-HCH a r e  f o r m e d  fpom 
l i n d a n e  in  a p a r a l l e l  r e a c t i o n  ( F i g u r e  2). S i n c e  ~ - H C H  was  
c o n v e r t e d  in to  B - H C H  ( S T E I N W A N D T E R  19"77 ) and hot  i n t o  
H C B  the  l i n d a n e  m e t a b o l i s m  is  assumed to f o l l o w  the  scheme shown  
in  F i g u r e  3. 

k 1 k 2 
~ - H C H  = ~ - H C H  = H C B  

Figure I. Degradation scheme of lindane via 

a c o n s e c u t i v e  r e a c t i o n  
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F i g u r e  2. D e g r a d a t i o n  scheme o f  l i n d a n e  
v i a  a p a r a l l e l  r e a c t i o n  
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F i g u r e  3. E x p e r i m e n t a l  r e s u l t s  o f  
the l i n d a n e  d e g r a d a t i o n  

175 



F i  9ur ,e  4, 

o 

- - A :  I ~~ ~ ]  i ! i  
t : ~ I! O I o4! 

i l  I I~ O 0  : , ,  
i ! i  . . . .  ,; 

, ,; e~ i i l  

i'i 
l � 9  i ,  

�9 o , ,  i11 r -  I "  
I::  E Il : T  I 

~ : z  Ii ™ 
~ ', t I,  

I : ~  f i l ,  
� 9  

o i~�9 ; : l  u~ ' , ; I  
, ,  : : 1  
',', ' , : 1  
',', . .  
'"T" ~ ; - j  

: ! "  . , .  I 
�9  I [ 

a i : :  : ~ �9 " � 9 9  . . . . .  i; 
m I~ IL � 9  
fN , �9 l i n  , l ,  : . z  [ o / " " u  j~ . j  "r ;  

t o 
,, ,, 
: ; 

E) : ~ : 

; N I  *, 

- H C H  f o r , m a t i o n  f r ,om l i n d a n e  in  an o p e n  f i e l d .  

G a s  c h r , o m a t o 9 r , a m s  o f  t h e  l i n d a n e  c o n t a m i n a t e d  

9 r , ass  s a m p l e  a f te r "  t w o  ( F i 9 u r , e  /4. A )  a n d  s e v e n  
( F i 9 u r , e  4 B )  w e e k s .  

2) A c t u a l l y  t he r ,e  i s  no  i n f o r , m a t i o n  abQut  t h e  v a l u e s  
( 1 )  ( 2 )  ( 2 )  

o f  t h e  r ,a te  c o n s t a n t s  k , k a n d  k 9 b e c a u s e  t h e  
1 1 2 

e x a c t  c o n d i t i o n s  for` t h e  c o n v e r , s i o n  o f  R n d a n e  i n t o  H C B  

and  0 C - H C H  a n d  B - H C H  P e s p e c t i v e l y  a r e  n o t  k n o w n .  A 

s t r , i k i n 9  e x a m p l e  { � 9  t h i s  s i~u .a t i on  ar ,e  t h e  r , e s u l t s  for` t h e  
r ,a te  c o n s t a n t s  k a n d  k (2) o f  H C B  and  cX~-HCH f o r , m a t i o n  

I 1 
f f , o t o  l i n d a n e ,  w h i c h  w e r ' e  o b t a i n e d  f f ,o to a l i n d a n e  c o n t a m i n a t e d  

9 r , ass  s a m p l e .  T h e  s a m p l e  w a s  d i v i d e d  in  t w o  h a l f s .  O, ne  h a l f  

w a s  k e p t  on  a o p e n  f i e l d ,  t h e  o the r ,  h a l l  in  a c l o s e d  r ,oom.  S o  

tha t  t h e  r ,oom s a m p l e  c o u l d  s e e  t h e  s a i n e  t e m p e r , a t u r - e  c h a n g e s  
as  t h e  o p e n  f i e l d  s a m p l e ,  t h e  r ,oom t e m p e r , a t u r ' e  w a s  a l l o w e d  
to  f o l l o w  t h e  f i e l d  t e m p e r ' a t u r , e .  
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F i g u r e  5 .  H C B  f o r m a t i o n  f r o m  l i n d a n e  in  a c l o s e d  r o o m .  
Gas  c h r o m a t o 9 r a m s  o f  t he  l i n d a n e  c o n t a m i n a t e d  
g r a s s  s a m p l e  a f t e r  t w o  ( F i g u r e  5 A)  and  s e v e n  
( F i g u r e  5 8 )  w e e k s .  

T h e  c h r o m a t o g r a m s  o f  t h o s e  s a m p l e s  k e p t  i n  t h e  o p e n  
f i e l d  a p r o c e s s e d  a f t e r  t w o  ( F i g u r e  4 A)  and  s e v e n  w e e k s  

( F i g u r e  4 B)  a r e  s h o w n  in F i g u r e  4. A c c o r d i n g  to  F i g u r e  4 
t he  f o r m a t i o n  o f  c < j - H C H  o c c u r e d  by f a r  f a s t e r  t h a n  tha t  

o f  HCIB. 

In c o n t r a r y ,  H C B  w a s  f o r m e d  much  f a s t e r  t han  
o ( . - H C H  in t he  c l o s e d  r o o m ,  as s h o w n  in  F i g u r e  5. T h i s  s a m p l e s  

a l s o  w e r e  p r o c e s s e d  a f t e r  t w o  ( F i g u r e  5 A )  and  s e v e n  ( F i g u r e  5 8 )  

w e e k s .  
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S i m i l a r  d i f f e r e n c i e s  as in the f o r m a t i o n  o f  H C B  and ~ - H C H  
f rom l i ndane  w e r e  o b s e r v e d  in the f o r m a t i o n  o f  6 - H C H  f rom 

o ( ' - H C H .  In t h i s  e x p e r i m e n t  the f o r m a t i o n  of  6 - H C H  sudden ly  
s t a r t e d  a f t e r  a s h o r t  r e a c t i o n  t ime  ( i nduc t i on  p e r i o d ) .  The  
6 - H C H  c o n c e n t r a t i o n  r eached  i t s  max imum v a l u e  in the gPass 
samp le  at the end o f  the r e a c t i o n  t ime  ( i nduc t i on  p e r i o d ) .  Due 
to the e v a p o r a t i o n  ( S T E I N W A N D T E R  19"76 d�87 S T E I N W A N D T E R  
and SCHLIL: ITER 1977 �87 S C H L L I T E R  and S T E I N W A N D T E R  1976 
the 6 - H C H  c o n c e n t r a t i o n  d e c r e a s e d  c o n t i n o u s l y  a f t e r  the  endin  9 
o f  the f o r m a t i o n  r e a c t i o n .  

), 

T h e s e  r e s u l t s  demonstPate  the pPoblems and d i f f i c u l t i e s  one 
e n c o u n t e r s  in the r e p r o d u c t i o n  of  e c o l o 9 i c a l  r e a c t i o n  cond i t i ons .  
P r e s e n t l y  the exac t  s t a n d a r d  cond i t i ons  o f  la tend ( S Z A B O  1961 ) 
and i nduc t i on  ( S Z A B O  1961 ) p e r i o d  a r e  hOt known f o r  the m i c r o b i c  
o r  e n z y m a t i c  l i ndane  me tabo l i sm.  H o w e v e r  the r e s u l t s  of  the above 
d e s c r i b e d  expeP iments  c l e a r l y  show,  that  c o n s i d e r a b l e  q u a n t i t i e s  
o f  HCB�87 ~ ( - H C H  and 6 - H C H  can be fo rmed  f r om l i ndane  and a r e  
found in the e n v i r o n m e n t  in add i t i on  to the amounts o f  ROB,  , < - N O N  
and i3 -HCH r e l e a s e d  by i n d u s t r y .  
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