
1
*

■»
i

A n a l y t i c a l  Cne mi s  
S p e c i a l  Study "0 -4 
J o b  No.  163034c

S T U DY  O F  A R O C L O R  C H E M I C A L  C L E A N - U ?  P R O C E D U R E S  FOR USE

I N T R O D U C T I O N  *

The e f f e c t s  of t h r e e  c h e m i c a l  c l e a n - u p  p r o c e d u r e s  on the A r o c l o r  1200 
s e r i e s  have  b e e n  i n v e s t i g a t e d .  The c h e m i c a l  p r o c e d u r e s  in q u e s t i on :  
n i t r a t i o n ,  s a p o n i f i c a t i o n ,  and t r e a t m e n t  wi th  s u l f u r i c  ac i d  - w e r e  
o r i g i n a l l y  p r o p o s e d  by p e s t i c i d e  a n a l y s t s  for  the c l e a n - u p  and i de n t i f i ca t i on  
of p e s t i c i d e s  in r e s i d u e  e x t r a c t s .  L a t e r  when  p o l y c h l o r i n a t e d  b i phe ny l s  
( P C B ' s )  w e r e  i d e n t i f i e d  as  e n v i r o n m e n t a l  c o n t a m i n a n t s  t h e s e  p r o c e d u r e s  
w e r e  e x t e n d e d  t c  the c l e a n - u p  anc  i d e n t i f i c a t i o n  of P C E ' s  in r e s i d u e  
e x t r a c t s .

SUM V A R Y

1. T h e  qu r r . t i t a t i ve  r e c o v e r y  and EC r e s p o n s e  of A r o c l o r  m a t e r i a l s  
a r e  not  a f f e c t e d  by s a p o n i f i c a t i o n  or  t r e a t m e n t  w i t h  s u l f u r i c  a c i d .

2.  N i t r a t i o n  can  have  a s i g n i f i c a n t  d e l e t e r i o u s  e f f ec t  on the q u a n t i ­
t a t i v e  r e c o v e r y  and EC r e s p o n s e  of A r o c l o r  1242.

3. T h e  excer. t  of the e f f ec t  of the n i t r a t i o n  t r e a t m e n t  i s  d e p e n d e n t  
on the t e m p e r  a t t i r e  and e x p o s u r e  t i me  e m p l o y e d  a s  we l l  as  the 
s p e c i f i c  A r o c l o r  t r e a t e d .

4.  A n a l y s t s  e m p l o y i n g  n i t r a t i o n  p r o c e d u r e s  p r i o r  to EC a n a l y s i s  
m a y  or  n»a> no t ,  d e pe n d i ng  on the cond i t i ons  u s e d ,  s e e  an Z Z  
r e s p o n s e  fo r  A r o c l o r  1242 if p r e s e n t .

W*e h a v e  found t h a t  s a p o n i f i c a t i o n  and t r e a t m e n t  w i t h  s u l f u r i c  ac i d  
does  not  a f f e c t  the q u a n t i t a t i v e  r e c o v e r y  n o r  the e l e c t r o n  c a p t u r e  
(EC)  r e s p o n s e  of  the A r o c l o r  m a t e r i a l s .  H o w e v e r ,  the n i t r a t i o n  
p r o c e d u r e s  have  s i g n i f i c a n t  d e l e t e r i o u s  e f f e c t s  cn bo t h  the quar . t i t a  
t ive r e c o v e r y  and  EC r e s p o n s e  of the l o we r  c h l o r i n a t e d  b i p h e n y l s  
s u c h  a s  A r o c l o r  1242,  The  e f f ec t  of thi s  t r e a t m e n t  on the A r c e l o r  
s e r i e s  is shown  g r a p h i c a l l y  in F i g u r e s  1-7.

The f ac t  t h a t  the l o w e r  c h l o r i n a t e d  b iphe ny l s  a r e  n i t r a t e d  u n d e r  
t h e s e  c o n d i t i o n s  h a s  b e e n  v e r i f i e d  by C C / M a s s  i d e n t i f i c a t i o n  of the
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p r o d u c t s  a s  n i t r o c h l o r o b i p h e n y l s .

The  n i t r a t i o n  p r o c e d u r e  e m p l o y e d  was  r e f e r e n c e d  by R i s e b r o u g h *  [ E r r o ,  
F .  , B e v e n u e ,  A . ,  and  B e c k m a n ,  H. , Bul l .  E n v i r o n .  Con t .  T o x i c o l . ,
372 (1967)] in his  N a t u r e  a r t i c l e  on P C B  r e s i d u e s  in the e n v i r o n m e n t .

A d d i t i o n a l l y ,  we have  i n v e s t i g a t e d  a s i m i l a r  n i t r a t i o n  p r o c e d u r e  u sed  
by  W i d m a r k  and c o - w o r k e r s  ( p r i v a t e  c o m m u n i c a t i o n  via R.  E.  K e l l e r ) .  
Th i s  t r e a t m e n t  d i f f e r s  f r o m  R i s e b r o u g h ' s  in t ha t  a s h o r t e r  e x p o s u r e  
t i me  and a l o w e r  t e m p e r a t u r e  a r e  e m p l o y e d .  The  W i d m a r k  m e t h o d  
g r e a t l y  d i m i s h e s  the e f f e c t s  o b s e r v e d  wi th  R i s e b r o u g h ' s  r e f e r e n c e d  
me  thod.

R E S U L T S

V e r i f i c a t i o n  of the c o n c l u s i o n  drawm a r e  shown in F i g u r e s  1-7 .  E x t r a c ­
t ion and m e a s u r e m e n t  w e r e  p e r f o r m e d  as  d e s c r i b e d  in An a l y c i ca l  M e t h o d  
No.  6 9 - 1 3 .

* A quote f r o m  R i s e b r o u g h ' s  a r t i c l e  N a t u r e ,  2 2 0 , 1098 ( 1968) , "The  
DDT c o m p o u n d s  a r e  d e s t r o y e d  by n i t r a t i o n  and  p , p ' - D D T ,  DDD,  and 
t oxa pnene  a r e  d e h y d r o c h l o r i n a t e d  by  s a p o n i f i c a t i o n  wdth a l c o h o l i c  KOK.  
P C B  is  no t  d e g r a d e d  by e i t h e r  p r o c e d u r e .  "

MONSANTO C O M P A N Y  
O r g a n i c  C h e m i c a l s  D i v i s i o n  
App l i e d  S c i e n c e s  Se c t i on  
St.  L o u i s ,  M i s s o u r i
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FIGURE 1. Electron capture cas chror.atoer 
trace of (A} bipher.yl treated w 
1:1 mixture of nitric and sulfu 
acids and extracted into hexane 
(B) biphenyl treated

* . . with distilled vfater and extrac 
into hexane, and (C) untreated 
standard in hexane.
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FIGURE 2. Electron capture cas chromatographic 
■ t;race of (A) Aroclor 1242 and trears 
with 1:1 mixture cf nitric and sulfu 
acids and extracted into hexane, (3)

* Aroclor 1242 treated with disrilled 
water and extracted into hexane, and 
(C) untreated Aroclor 1242 standard i 
hexane.

/ AOM 005)835

MJ ll



AüM * Û05ô'3ùa



FTCURK 5. Kloctron capture gas chromatographic trace of (A) Aroclor 1260 and treated with 
1:1 mixture of nitric and sulfuric acids and extracted into hexane, (n) Aroclor 
1260 treated with distilled water and extracted into hexane, and (C) untreated 

' Aroclor 1260 standard in hexane.
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