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INTERACTIONS AND ANALYSIS OF DIETHYL-S(ETHYL- 
-THIOMETHYL)-PHOSPHOROTHIOLOTHIONATE 

R.HALAS1,  T .HALASI ,  I.VASILJEVIC, M.SEGEDINAC, 
M .  SOPKA 
U n i v e r s i t y  o f  Novi Sad, I n s t i t u t e  of Chemis t ry ,  
Yugos lav ia ,  Novi Sad 

A b s t r a c t  I n  t h i s  paper  are p r e s e n t e d  some of i n -  
t e r a c t i o n s  o f  t h e  diethyl-S-(ethyl-thiomethyll-pho- 
s p h o r o t h i o l o t h i o n a t e  w i t h  Fe -, C r  -, N i  - 
and Zn2+ - ions .  There were i n v e s t i g a t e d  p r o c e s s e s  
o f  t h e  complexat ion by means o f  UV spec t rophotomet-  
r y .  A l s o  was fo l lowed t h e  d i f f e r e n c y  o f  c o n c e n t r a -  
t i o n  o f  t h e  i n v e s t i g a t e d  compound (DEETMPTT), befo-  
r e  and a f t e r  complexa t io- - ,  and a d s o r p t i o n .  The c l e -  
avage r e a c t i o n  were s t u d i e d  on a c t i v a t e d  s i l i c a  
-a i r  g e l ,  by means o f  I R  spec t ropho tomet ry .  

3+  3 +  2 +  

THE STUDY OF INTERACTIONS 

The exper iments  were s e t t e d  i n t o  two groups.  The f i r s t  
group o f  exper iments  i n v o l v e s  e x p l o r a t i o n  o f  t h e  d i r e c t  

i n t e r a c t i o n s  of  DEETMPTT and t h e  Me-ions. 
I n  t h e  second group of t h e  exper iments  t h e  i n t e r a c -  

t i o n s  u p r r i e d  o u t  on t h e  s u r f a c e s  o f  d i f f e r e n t  ca rbon  
b l ack  and on s i l i ca  based a d s o r b e n t s .  As a d s o r b e n t s  
t h e r e  were used  a c t i v a t e d  ca rbon  b l a c k  ( B D H )  and o t h e r s ,  
p repared  from d i f f e r e n t  k e r n e l s .  The c o a t i n g  o f  a c t i v a -  
t e d  carbon b l ack  r e s u l t e d  h e t e r o g e n i c  charged  s u r f a c e s ,  
wi th  d i s t r i b u t e d  Me-ions. 
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The i n t e r a c t i o n  between DEETMPTT and water was s t u -  
d i ed  by means of h y d r o l y s i s .  The c l e a v a g e  r e a c t i o n s  
wi th  s p e c i a l l y  prepared  a c t i v a t e d  s u r f a c e s  were o b t a i -  
ned. I n  t h i s  r e a c t i o n s  t h e  Meions have t h e  f u n c t i o n  of 
t h e  r e f e r e n c e  s u b s t a n c e s  and t h e i r  r e a c t i o n  were t h e  
model r e a c t i o n s .  

The deepe r  s t u d y  of t h e  h y d r o l y s i s  and t h e  c l e a v a g e  
r e a c t i o n s  l e a d s  t o  t h e  r e c o g n i t i o n  of t h e  mechanism of 
t h e  d e g r a d a t i o n  of DEETMPTT. For  chemica l  s t r u c t u r a l  
a n a l y s i s  were used UV spec t rophotometry  by B.S. Ander- 
son’s method (1). 

e t h a n o l i c  s o l u t i o n s  of t h e  DEETMPTT 1 . 7 ~ 1 0 - ~  mol/dm3. 
For U V  spec t ropho tomet r i c  measurements were used 

The c o n c e n t r a t i o n  c a l c u l a t i o n s  were done f o r  a b s o r -  
bance a t  A m a x  = 218 nm. 

From t h e  UV s p e c t r a s  cou ld  be concluded ,  t h a t  t h e  
a d s o r b t i o n  of t h e  DEETMPTT on a c t i v a t e d  ca rbon  b l a c k  
as w e l l  as on t h e  a c t i v a t e d  s i l i c a  i s  time dependent .  

The UV s p e c t r a s  which shaw t h e  i n t e r a c t i o n  of 
Me-ions, have c h a r a c t e r i s t i c  shapes  w i t h  two abso rb -  
t i o n  maximums a t  218 nm and 248 nm. The UV s p e c t r a s  of 
DEETMPTT i n t e r a c t i o n  w i t h  Cu - i o n s ,  i n  e t h a n o l i c  so- 

l u t i o n  are c h a r a c t e r i s t i c  w i th  a s t r o n g  batochromic e f -  
f e c t  of t h e  second a b s o r b t i o n  maximum and a p p e a r s  a t  
262 nm. 

The i n t e r a c t i o n  o f  DEETMPTT w i t h  potass ium hydroxi -  

2+  

d e ,  was i n v e s t i g a t e d  by means of UV spec t ropho tomet ry  
and t h e r e  was confirmed t h e  t i m e  dependent  h y d r o l y s i s ,  
fol lowed wi th  d e g r a d a t i o n  of the o r g a n i c  phosphoroth io-  
l o t h i o n a t e .  

The r e a c t i o n  o f  t h e  d e g r a d a t i o n  w a s  i n v e s t i g a t e d  
also by means o f  UV spec t rophotometry  combined w i t h  GC 
and TLC t echn ique .  The h y d r o l y s i s  p r o d u c t s ,  t h e  e t h y l  
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phosphate  and t h e  d i e t h y l  phosphate  were i d e n t i f i e d  on 
t h e  t h i n l a y e r  o f  s i l i c a g e l - G .  

The d e g r a d a t i o n  of t h e  DEETMPTT w i t h  potass ium hy- 
doxide  w a s  improved when t h e  r e a c t i o n  was c a r r i e d  o u t  
on t h e  c o a t e d  s u r f a c e  of  t h e  a c t i v a t e d  carbon b l a c k .  

The c l eavage  r e a c t i o n  of t h e  o r g a n i c  phophoroth io-  
l o t h i o n a t e  molecule  was c a r r i e d  o u t  on t h e  a c t i v a t e d  
s u r f a c e  o f  prepared  s i l i c a g e l  and on t h e  s u r f a c e s  of 
d i f f e r e n t  a c t i v a t e d  carbon.  The a d s o r b t i o n  d a t a  are  a l -  
so r e p o r t e d .  

h o r o t h i o l o t h i o n a t e  i n  t h e  s o r b t i o n  p r o c e s s e s  c a r r i e d  
o u t  by means of  I R  spec t ropho tomet ry ,  having  some of 
expe r i ences  w i t h  o t h e r  s p e c i e s .  Some of s t r u c t u r a l  s t u -  
d i e s  on t h e  base o f  I R  s p e c t r a s ,  on t h e  a c t i v a t e d  s u r -  
f a c e s  o f  a d s o r b e n t s ,  has  ben n o t i c e d  b e f o r e  i n  t h e  li- 
t e r a t u r e  (2,3,4,5,6). 

The I R  s p e c t r a s  o f  t h e  hydroxyl  groups  on t h e  s u r -  
f a c e  of a c t i v a t e d  s i l i c a g e l  were s t u d i e d  by B . A . M o r r o w  
and 1.A.Cody ( 7 1 ,  t h e  a d s o r b t i o n  o f  molecu la r  water by 
L.A.Ignateva (8) and a l s o  t h e  changes i n  t h e  i n t e n s i t i -  
es o f  I R  band due t o  t h e  adsorbed s p e c i e s  or b u l k  mate- 
r i a l  by R.L.Goldsmith (9). 

S t r u c t u r a l  s t u d y  o f  t h e  i n v e s t i g a t e d  o r g a n i c  phosp- 

I n  o u r  i n v e s t i g a t i o n  were s t u d i e d  a l so  t h e  hydroxyl -  
groups ,  t h e  molecu la r  water, hydrogen bonds and t h e  bo- 
nds formed between t h e  s u r f a c e  o f  t h e  a c t i v a t e d  s i l i ca-  
g e l  and t h e  DEETMPTT, by means o f  q u a n t i t a t i v e  d i f f e r e n -  
t i a l  I R  s p e c t r a s ,  d i s t i n g u i s h e d .  

On t h e  a c t i v a t e d  silica's s u r f a c e ,  t h e  i n t e r a c t i o n  
o f  t h e  DEETMPTT, could  be  c h a r a c t e r i z e d  by means of I R  
s p e c t r a s  w i t h  h a l f  bond wid th  and band p o s i t i o n .  I n  I R  
s p e c t r a s ,  t h e  bands due t o  hydroxyl  groups and t h e  hy- 
drogen bond i n  t h e  t h i o l o t h i o n a t e  a l k y l  c h a i n  a p p e a r s  
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clear. The broadening of the IR band is indicative to 
the process of cleavage in the thiolothionate group in 
the molecule of the DEETMPTT. 

For the control of the OH - groups, on the surface 
of activated silica there were chosen IR absorbtion 
bands at 3750 cm", 3650 cm-', and 3 5 5 0  cm-l, before 
and after the thermal treatment of the silica. 

In our experiments all adsorbents were purified, 
thermally treated, according to the requirements of the 
powder surfaces, which are used as activated surfaces. 

The number of hydroxyl groups were determined as 
well as the microporosity. The corresponding specific 
surface areas were determined by the BET method. The 
concentrations of the investigated DEETMPTT were deter- 
mined by means of UV spectrophotomethy and gas chroma- 
tography reaspectively. 

The study of sorbtion processes of the organic pho- 
sphorothiolothionate on the activated powder surfaces 
helps to finde out the mechanism of the degradation 
and to make some of conclusion about purification of 
the air, waters from the environment and other systems 
from the highly toxic phosphorus compounds. 
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