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The o r i g i n a l  porous f r i t  method, descr ibed  by Wall and o t h e r s  (19521, employed 
t h e  suspension of a s o l u t i o n - f i l l e d  porous f r i t  from a ba lance  i n t o  a l a r g e  
volume of s o l u t i o n  of  d i f f e r e n t  concent ra t ion .  The change i n  the apparent  
weight  of t h e  f r i t  wi th  time was recorded and from the  d a t a  t h e  d i f f u s i o n  cO- 
e f f i c i e n t  was c a l c u l a t e d  us ing  the  equat ion:  
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where W = (weight of f r i t  a t  t i m e  t )  - (weight of  f r i t  a f t e r  i n f i n i t e  t ime) ,  
2L = geometr ical  th ickness  of f r i t ,  A = cross-sec t iona l  a r e a  of f r i t ,  C1 = 
i n i t i a l  concent ra t ion  of  s o l u t e  a t  any poin t  i n s i d e  the  f r i t ,  Co = the  concen- 
t r a t i o n  i n  the f r i t  at t = 00 
K = cons tan t  which conver t s  concent ra t ion  t o  d e n s i t y ,  assuming a l i n e a r  re la t ion ,  
s h i p  between these  two p a r a y t e r s .  
s t r a i g h t  l i n e  of s lope  - D r r  /2.303 (2L) f o r  any given f r i t .  This i s  d e t e d r . -  
ed by using a . o l u t e  s o l v e n t  system of known d i f f u s i o n  c o e f f i c i e n t .  

I n  t h i s  work the  porous f r i t  technique has  been modif ied t o  ex tend  t o  the  measure- 
roents of t h e  d i f f u s i o n  c o e f f i c i e n t s  of sodium l a u r y l  s u l p h a t e  (NaLS) and 
dodecyltrimetylammonium bromide (DTAB). The va lues  presented  i n  Table 1 show a 
comparison of t h e  d i f f u s i o n  c o e f f i c i e n t s  obtained us ing  Wal l ' s  technique (D 
weight)  t o  t h e  r e s u l t s  obtained by the modified technique (D conc.) and i n  the  
case of NaLS l i t e r a t u r e  va lues  (D l i t . )  repor ted  by Brudney and Saunders (1955)(a) 
and S t i g t e r  and o t h e r s  (1955) (b) .  

t = t i m e ,  D = d i f f u s i o n  c o e f f i c i e n t  of s o l u t e ,  

A p o t  of l o g  W a g a i n s t  t i m e  should y i e l d  a i! 

Table 1. The d i f f u s i o n  c o e f f i c i e n t s  of NaLS and DTAB at  250. 

Concentrat ion D l i t .  x lo6 D e i g h t  x lo6 D conc. x 106 
moles 1-1 cm2 sec-1 cm' sec-1 cm2 sec-1 

NaLS 0.005 6.5(a)  3.1 
0.030 1.1 (b) 3 .8  

DTAB 0.001 3 . 1  
0.020 2 .1  

6 . 1  
1.0 
4 . 0  
1.0 

When s u r f a c t a n t s  a r e  used a s  s o l u t e s  the  r e l a t i o n s h i p  between d e n s i t y  and 
concent ra t ion  i s  n o t  l i n e a r  due t o  the  CMC. The measurement of the  apparent  
weight  of the f r i t  i s  t h e r e f o r e  not  acceptab le .  To overcome t h i s ,  concentrat ions 
have been used i n  p l a c e  of w e i g h t s ,  be ing  monitored conduct imet r ica l ly .  

When the  concent ra t ion  i s  measured r a t h e r  than the  weight  of t h e  f r i t  t h e  depend- 
ence on d e n s i t y  i s  e l i m i n a t e d  and the  r e s u l t s  obtained f o r  NaLS a r e  i n  good 
agreement with the l i t e r a t u r e  va lues .  
g ive  r e s u l t s  which show a c o e f f i c i e n t  of  v a r i a t i o n  of 2% 
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