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A l though  osmosis due to i t s  g r e a t  b i o l o g i c a l ,  medica l  and t ech -  
n o l o g i c a l  impor tance  has been s t u d i e d  f o r  many y e a r s ,  so f a r  no 
r e p o r t s  have appeared on the k i n e t i c s  of  t h i s  p rocess .  The r e c e n t  
a v a i l a b i l i t y  o f  a r t i f i c i a l  membranes w i t h  pores which p e r m i t  the 
passage of  water  but  r e t a i n  even smal l  e l e c t r o l y t e s  has rendered 
such d e t a i l e d  i n v e s t i g a t i o n s  f e a s i b l e .  
S o l u t i o n s  of  NaCI, suc rose ,  NaCl + sucrose  and CaCI were used 
in  the e n t i r e  a c c e s s i b l e  c o n c e n t r a t i o n  range w i t h  2 the DDS-RO- 
membrane M999 to produce the osmot ic  p r e s s u r e .  When pure sub- 
s tances  were employed,  the s imp le  r e l a t i o n :  

In v = a In  m + b, 

where v is  the water  f l u x  in  k g / ( M i n  m2), m the m o l a r i t y  and a, 
b c o n s t a n t s ,  was v a l i d .  The f l u x  which was ob ta i ned  w i t h  NaCI- 
sucrose s o l u t i o n s  ( I  M NaCl, 0 . I  - 4.3 M suc rose)  was s m a l l e r  
as the one c a l c u l a t e d - - ( v  = exp(b s + bN)~saS~ which p robab l y  

was due to complex f o r m a t i o n  between Na+ and suc rose .  The f l u x  
was pu lsed in  most c o n c e n t r a t i o n  ranges .  Th is  cou ld  be p r e d i c t e d  
from the c o u p l i n g  between the t r a n s p o r t  processes ( a d s o r p t i o n ,  
d i f f u s i o n ,  boyancy,  c a p i l l a r y  f o r c e s ,  and f r i c t i o n ) .  The l oga -  
r i t h m i c  r e l a t i o n s h i p  between v and m cou ld  a l s o ,  in  s p i t e  of  the 
n o n - c o n s e r v a t i v e  na tu re  of  some of  them, be v e r i f i e d  t h e o r e t i c a l -  
l y .  

Data from th ree  p u b l i c a t i o n s  on t e c h n i c a l  f i l t r a t i o n s  w i t h  and 
w i t h o u t  membranes and w i t h  and w i t h o u t  i n c o m p r e s s i b l e  f i l t e r  ca- 
kes were r e e v a l u a t e d  us i ng  the above ment ioned r e l a t i o n s h i p  ( I n  
v vs the d r i v i n g  f o r c e :  nRTlna + ~ - ' V ) .  Th is  model s a t i s f i e d  the 
data b e t t e r  than the one t r a d i t i o n a l l y  used,  the s o c a l l e d  f i l -  
t r a t i o n  e q u a t i o n  ( d e r i v e d  from P o i s e u l l e ' s  l aw) .  The power a 
which seems to c o r r e l a t e  w i t h  the s o l u b i l i t y  i s  p robab l y  r e l a -  
ted to i n t e r m o l e c u l a r  i n t e r a c t i o n s  s i nce  the a c t i v i t y  c o e f f i -  
c i e n t s  are i n c l u d e d  in  b. 


