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SHORT COMMUNICATION 

PHOTO-DEGRADATION OF DDT I N  MICELLAR M E D I U M  
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Bombay 400 076, I n d i a  

R e c e i v e d  : 0 3 / 0 6 / 1 9 8 6  - A c c e p t e d  : 2 2 / 0 9 / 1 9 8 6  

Direct i r r a d i a t i o n  o f  a q .  sodium dodecyl  s u l f a t e  s o l u b i l i z e d  l , l , l - t r i c h l o r o -  

2,2-bis(~-chlorophenyl)ebhane (DDT) l e a d s  t o  l , l -dichloro-2,2-bis(E-chlorophe-  
ny1)e thene  ( D D E )  a s  t h e  s o l e  photoproduct .  DDE does  n o t  f u r t h e r  degrade i n  t h e  
micellar system. 

P h o t o l y s i s l r 2  of l , l ,  l - t r i c h l o r o - 2 , 2 - b i s  (p-chloropheny1)ethane (DDT,  I )  i n  
a v a r i e t y  of media r e s u l t s  i n  t h e  formation of l,l-dichloro-2,2-bis(p-chloro- 
pheny1)ethene (DDE, 11); l , l -dichloro-2,2-bis(E-chlorophenyl)ethane ( D D D ,  111) 

and p,E'-dichlorobenzophenone (DDCO, I V )  as t h e  p r i n c i p a l  photoproducts .  

P e s t i c i d e s  d i s p e r s e d  i n  t h e  environment may be  s o l u b i l i z e d  i n  m i c e l l a r  form, 

whereby t h e  p h o t o r e a c t i v i t y  can be  a l t e r e d .  The re fo re  w e  have s t u d i e d  t h e  pho- 

tobehaviour  of DDT s o l u b i l i z e d  i n  aqueous sodium dodecyl  s u l f a t e  (SDS). 

A degassed s o l u t i o n  of SDS-micellized DDT3 ( 4 . 3  x M DDT i n  M 

aq.  SDS) w a s  i r r a d i a t e d  a t  254 nm i n  a Rayonet p h o t o r e a c t o r .  P rogres s  of t h e  

pho to reac t ion  was monitored by W spectrophotometry a t  233 nm (Amax  of  SDS 

s o l u b i l i z e d  DDT; E = 1 5 , 6 0 0 )  and HPLC (Zorbax Si-60,  l o p m ,  250 x 4 .5  mm, p e t r o -  

leum e t h e r ,  l ml/min, 254 nm) which showed t h e  p re sence  of DDT (% = 6 .1  min) 
and a photoproduct  (RT = 4 . 7  m i n ) .  
(11) by co-chromatography. 

4 The photoproduct  w a s  i d e n t i f i e d  as DDE 

h' 
A r 2 C  =CCI2 + Ar2CHCHCI2+ A I ~ C O +  others 

Ar2CH cc'3 or* s &zits 

I r r a d i a t i o n  of SDS-solubi l ised DDT r e s u l t e d  i n  deg rada t ion  ( 7 0 %  w i t h i n  40 min) 

a f f o r d i n g  DDE (11). The formation of  any o t h e r  p roduc t  was n o t  d e t e c t e d ,  even 
upon prolonged i r r a d i a t i o n  (up t o  6 h ) .  Thus, DDE (11) seems t o  resist f u r t h e r  
deg rada t ion  under t h e  m i c e l l a r  c o n d i t i o n s .  

- 1131 - 



REFERENCES 
1. Moilanen, K.W. and Crosby, D.G., Science, 180 (1973) 578. 
2. Gothe, R., Wachtmeister, C.A., Akermark, BTBaeckstrom, P., Jonsson, B. and 

Jensen, S., Tetrahedron Lett., 4501 (1976). 
3. Vogel, A . I . ,  A Text-Book of Practical Organic Chemistry, I11 ed. (Longmans/ 

ELBS), p. 1072, 1956. 
4. Haller, H.L., Bartlet, P.D., Darke, N.L., Newman, M.S., Cristol, S.J., Eaker, 

C.M., Hayer, R . A . ,  Klimer, G.W., Maqerlein, B., Muller, G.P., Schneider, A .  
and Wheatley, W., J. Am. Chem. SOC., 67 (1945) 1591. 

- 1132 - 




