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N~~-DIFFUSION A L  DISSOLUTION BEHAVIOUR OF BENZOIC ACID 

Donbrow and Elka Toui tou,  Pharmacy Department, School o f  Pharmacy, Hebrew 

Benzoic a c i d  has  been f r e q u e n t l y  used a s  a model s o l u t e  f o r  a s s e s s i n g  geometric 
andh$rodynamic e f f e c t s  w i t h i n  d i s s o l u t i o n  systems (Prakongpan, Higuchi & o t h e r s ,  
1976; B i s a i l l o n  & Tawashi, 1971). I t s  use i s  based on t h e  d i s s o l u t i o n  o f  benzoic 
acid being c o n t r o l l e d  by d i f fus ion-convect ion ,  t h u s  enabl ing  a p p l i c a t i o n  o f  t h e  
appropr ia te  model equat ion .  
m e  present  work shows t h a t  t h e  above assumption i s  not  v a l i d  f o r  a l l  c o n d i t i o n s .  
 iss solution r a t e s  o f  compressed d i s k s  o f  benzoic a c i d  have been determined i n  
0.01N HC1 and i n  c a f f e i n e  complzxing medium a t  25O and 370 a t  v a r i o u s  r o t a t i o n a l  
speeds by means of a r o t a t i n g - d i s k  d i s s o l u t i o n  appara tus .  Samples were analysed 
by gas-chromatography. In Table  1 ,  t h e  experimental d i s s o l u t i o n  r a t e s  (DK) were 
,-ompared with t h e  rates p r e d i c t e d  ( J )  by Levich t h e o r y  (Levich, 1962) .  

Table 1 .  D i s s o l u t i o n  r a t e s  o f  benzoic a c i d  under d i f f e r e n t  c o n d i t i o n s  

o f  J e m s a l e m ,  P.O.Box 12065, I s r a e l  

Temp. Disso l .  medium w DR J Slope o f  log- log  p l o t  

OC rad  s-l mg cm DR v s  w J v s  w 

25 0.01N HC1 9.2 4.98 6.14 

-2-1 xl o3 

11.1 5.24 6.74 0.40 0.50 
14.7 6.06 7.75 (r 0.995) 
1 9 . 9  6.69 9.03 

26.6 8.57 0.45 
32.6 9.19 (r 0.998) 

0.03M c a f f e i n e  15.9 10.1 
22.6 12 .0  
26.6 12.6 0.49 
32.6 14.4 (r 0.995) 

12.6 1 2 . 6  12.4 0.59 0.50 
22.4 16.4 16.6 (r 0.996) 

0.005M c a f f e i n e  1 5 . 9  6.73 

37 0.01N H C l  10 .2  10 .1  1 1 . 2  

A t  2 5 O  and i n  0.01N HC1 t h e  experimental  rates a t  a l l  r o t a t i o n a l  speeds were 
found t o  be s i g n i f i c a n t l y  lower than  those  p r e d i c t e d  for  a d i f f u s i o n a l  process .  
The s l o p e  va lue  of a log-log p l o t  o f  DR vs angular  v e l o c i t y  o f  r o t a t i o n  (a) was 
a l s o  lower than t h e o r e t i c a l  f o r  d i f f u s i o n  c o n t r o l  i n  a laminar  regime (Table 1 ) .  
These show t h a t  an i n t e r f a c i a l  r e a c t i o n  i s  involved (Bircumshaw & Riddi ford ,  
1952; Mitchel l  & S a v i l l e ,  1969) .  With c a f f e i n e  i n  t h e  medium, which i n c r e a s e s  
t h e  D R ,  t h e  s lope  o f  l o g  DR v s  log  w approaches t h e  t h e o r e t i c a l  va lue .  However, 
a t  37O i n  0.01N HC1,  d i f f u s i o n  appears  t o  be t h e  r a t e  c o n t r o l l i n g  s tep ,  as i n d i -  
ca ted  by t h e  s lope  v a l u e  and t h e  agreement o f  DR and J va lues .  
The d i s s o l u t i o n  behaviour  o f  benzoic  a c i d  t h u s  appears  t o  change gradual ly  from 
being l a r g e l y  i n t e r f a c i a l l y  c o n t r o l l e d  a t  25O i n  0.01N HC1 t o  being e s s e n t i a l l y  
d i f fus ion-cont ro l led  a t  25O i n  0.03M c a f f e i n e  and a t  37O i n  0.01N HC1.  
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