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A B.P. monograph f o r  t h e  a d s o r b e n t  m i n e r a l  c l a y  a c t i v a t e d  a t t a p u l g i t e  f i r s t  
appea red  i n  t h e  1975 Addendum, b u t  t h e  subs t ance  had been used  p r e v i o u s l y  i n  
p r o p r i e t a r y  p r o d u c t s  a s  a s u b s t i t u t e  f o r  k a o l i n ,  compared t o  which i t  h a s  been 
shown t o  be  a s u p e r i o r  a d s o r b e n t  f o r  some a l k a l o i d s  and b a c t e r i a l  t o x i n s  f o r  
example (Bar r  and A r n i s t a  1957) .  Atkinson and Azarnoff  (1971) r e p o r t e d  t h a t  
p r e v e n t i o n  of c h o l i n e s t e r a s e  d e p r e s s i o n  a f t e r  i n g e s t i o n  of a t o x i c  p e s t i c i d e  was 
l o n g e r  l a s t i n g  a f t e r  a t t a p u l g i t e  a d m i n i s t r a t i o n  t h a n  a f t e r  a c t i v a t e d  c h a r c o a l ,  
b u t  g e n e r a l l y  t h e  l a t t e r  was t h e  b e t t e r  s e q u e s t e r i n g  a g e n t .  During work on t h e  
e f f e c t  of drug compounds on t h e  suspens ion  p r o p e r t i e s  of  a t t a p u l ; i t e ,  i t  was 
n o t i c e d  t h a t  under c e r t a i n  c o n d i t i o n s  some compounds gave c o l o u r e d  p r o d u c t s  a s  
w e l l  a s  a f f e c t i n g  t h e  s e d i m e n t a t i o n  r a t e  of t h e  c l a y ,  and t h i s  phenomenon has  
been i n v e s t i g a t e d  f u r t h e r .  

C o l l o i d a l  g rade  a c t i v a t e d  a t t a p u l g i t e  of ave rage  p a r t i c l e  s i z e  140nm was washed 
w i t h  d i s t i l l e d  w a t e r  b e f o r e  b e i n g  d r i e d  a t  65OC and powdered i n  a mor t a r .  
i n i t i a l  a d s o r p t i o n  expe r imen t s  were c a r r i e d  o u t  w i t h  s a l i c y l i c  a c i d ,  t h e  d r i e d  
c l a y  be ing  added t o  aqueous d rug  s o l u t i o n s  t o  g i v e  2% w / v  s u s p e n s i o n s .  
Measurements were made a t  low (2.7-3.7)  and h i g h  (12 .5 )  pH, a d j u s t m e n t s  be ing  
made by a d d i t i o n  of H C 1  o r  N a O H ,  a s  B a r r  (1960) h a s  shown t h a t  pH a f f e c t s  
v i s c o s i t y  and s e d i m e n t a t i o n  and t h e r e f o r e  cou ld  a l s o  a f f e c t  a d s o r p t i o n .  
C o n c e n t r a t i o n  measurements showed t h a t  no f u r t h e r  a d s o r p t i o n  of s a l i c y l i c  a c i d  
occur red  a f t e r  one hour  c o n t a c t  a t  low pH, b u t  a t  pH 1 2 . 5  f r e e  s a l i c y l i c  a c i d  
c o n c e n t r a t i o n s  con t inued  t o  f a l l  f o r  48 hour s .  P r e p a r a t i o n s  i n  t h e  a c i d i c  
medium o n l y  showed pH changes o v e r  t h e  48 hour  p e r i o d :  i n c r e a s e s  of between 3.9 
and 0 . 7  u n i t s  were no ted  depending on s a l i c y l i c  a c i d  c o n c e n t r a t i o n .  Langmuir 
i s o t h e r m s  showedcurvature  a t  low c o n c e n t r a t i o n s  and h i g h  pH, b u t  obeyed t h e  
t h e o r e t i c a l  e q u a t i o n  a t  low pH. A p u r p l e  c o l o u r a t i o n  i n  t h e  con t inuous  phase 
was s e e n  i n  p r e p a r a t i o n s  w i t h  e q u i l i b r i u m  s a l i c y l i c  a c i d  c o n c e n t r a t i o n s  g r e a t e r  
t h a t  6 . 1  mmol l-l, and a p r e p a r a t i o n  c o n t a i n i n g  14.2 mmol 1-l produced no 
c o l o u r a t i o n  a t  any pH above 6 . 6 .  

The co lou red  s u p e r n a t a n t  showed a s p e c t r o s c o p i c  a b s o r p t i o n  peak a t  490nm which 
might  be  due t o  t h e  c h a r a c t e r i s t i c  F e ( I . 1 1 ) - s a l i c y l i c  a c i d  complex a s  a t t a p u l g i t e  
c o n t a i n s  4% Fez03 ( B a r r  
l e a c h i n g  and ion-exchange w i t h  hydrogen i o n s  which c o u l d  accoun t  f o r  t h e  
n e u t r a l i s i n g  e f f e c t  of t h e  c l a y  on a c i d  b u t  no t  on a l k a l i n e  s o l u t i o n s .  However, 
change i n  t h e  c l a y  p r e p a r a t i o n  p r o c e d u r e ,  and u s e  of  r e g u l a r  r a t h e r  t h a n  
c o l l o i d a l  g rade  d i d  n o t  a f f e c t  c o l o u r  fo rma t ion  o r  i n t e n s i t y ,  n o r  d i d  t h e  
a d d i t i o n  of v a r i o u s  c h l o r i d e  s a l t s  which cou ld  i n t e r f e r e  i n  a n  ion-exchange 
p r o c e s s .  
mmol 1-1 i n c r e a s e d  t h e  s u p e r n a t a n t  absorbance a t  490nm from 0 .087  t o  0.150, bu t  
t h e r e  was no f u r t h e r  i n c r e a s e  w i t h  h i g h e r  c o n c e n t r a t i o n s .  Repeat  measurements 
made w i t h  5 - s u l p h o s a l i c y l i c  gave v e r y  s i m i l a r  r e s u l t s  b u t  p r e l i m i n a r y  t e s t s  w i th  
phenol  and p - c r e s o l  show no c o l o u r a t i o n  a l though  FeC13 s o l u t i o n  w i l l  normally 
g i v e  co lou red  p r o d u c t s  w i t h  t h e s e  compounds. 

Some 

19601, t h e  F e ( I I 1 )  p o s s i b l y  be ing  made a v a i l a b l e  by 

I n c r e a s e  i n  s a l i c y l i c  a c i d  c o n c e n t r a t i o n  from 1 5 . 0  mmol 1-1 t o  28.0 
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