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A s t i r r e d  t r a n s f e r  ce l l  (Gordon and Sherwood,1954) h a s  been used c o n t a i n i n g  e q u a l  
volumes of  l i g h t  l i q u i d  p a r a f f i n  and an aqueous phase a t  37OC t o  demonstrate t h e  
f e a s i b i l i t y  o f  c a l c u l a t i n g  t h e  p a r t i t i o n  c o e f f i c i e n t  of an u n s t a b l e  compound by 
k i n e t i c  a n a l y s i s .  
Cyclohept-2-eneone (CHP) was chosen a s  a model s o l u t e .  I t  i s  a n e u t r a l  molecule 
as a f u n c t i o n  o f  pH and should  t h e r e f o r e  have a s i n g l e  pH-independent va lue  for  
i t s  o i1 :water  p a r t i t i o n  c o e f f i c i e n t ,  P . 1 t  i s  s u f f i c i e n t l y  s t a b l e  i n  water t o  
determine P. Moreover, a s  a c y c l i c  cr,B unsa tura ted  ke tone ,  CHP undergoes H+-ion 
c a t a l y s e d  hydra t ion .  The model system chosen i s  shown a s  Scheme I 
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which r e p r e s e n t s  f i r s t - o r d e r  t r a n s f e r  of a compound between the aqueous 
phase ( C 1 )  and t h e  o r g a n i c  phase iC2) of a t r a n s f e r  ce l l  and s imultaneous,  b u t  
r e v e r s i b l e ,  f i r s t - o r d e r  loss t o  a degrada t ion  product  (C 1 i n  t h e  aqueous phase.  
Theory p r e d i c t s  t h a t  t h e  va lue  o f  P ,  which would be  observed were t h e  compound 
s t a b l e  (P = CZm/Clm), should  e q u a l  t h e  r a t i o  kl2/kZ1. 
The va lues  of  k12 and k21 were determined i n  t h e  t r a n s f e r  c e l l  a t  37OC i n  t h e  
absence of degrada t ion  us ing  water  as t h e  aqueous phase and s t i r r i n g  a t  e i t h e r  
50 or 100 rpm. The s o l u t e  w a s  in t roduced  i n t o  t h e  aqueous phase and i ts  
disappearance monitored as a f u n c t i o n  of  t ime u n t i l  e q u i l i b r i u m  w a s  a t t a i n e d .  
F i n a l  va lues  o f  C1 (Cl") agreed  w i t h  t h o s e  p r e d i c t e d  from non-kine t ic  p a r t i t i o n -  
i n g  s t u d i e s .  The f i r s t - o r d e r  r a t e  c o n s t a n t s  klp and k p l  f o r  h y d r a t i o n  of CHP i n  
0.1 N H C l  s a t u r a t e d  w i t h  l i g h t  l i q u i d  p a r a f f i n  were determined a t  37OC i n  the 
absence of  t h e  o r g a n i c  phase.  
P a r t i t i o n i n g  with s imultaneous h y d r a t i o n  was then s t u d i e d  us ing  0.1 N H C 1  and 
l i g h t  l i q u i d  p a r a f f i n  i n  t h e  t r a n s f e r  ce l l  s t i r r e d  a t  50 and 100 rpm. Data were 
ana lysed  by n o n l i n e a r  r e g r e s s i o n  (Metzler ,  1969) based on an equat ion  der ived  f o r  
C1 a s  a f u n c t i o n  of t i m e .  The v a l u e s  f o r  k12 and kZ1 from t h e s e  experiments  a r e  
compared t o  t h e  independent  e s t i m a t e s  i n  Table  1. 

Table  1. 

1P 

Comparison of  t h e  r a t e  c o n s t a n t s  k12 and k21  (hours-') f o r  d i s t r i b u t i o n  
of CHP under stable and u n s t a b l e  c o n d i t i o n s .  

S t a b l e  c o n d i t i o n s  Simultaneous loss 

R P M  k 1 2  k 2 1  k 1 2  k 2 1  k l * / k 2 1  

50 0.168 0.098 1.7 0.163 0.105 1.6 
100 0.206 0.120 1 . 7  0 . 2 1 0  0.130 1.6 

The agreement between the n o n l i n e a r  e s t i m a t e s  f o r  k12, kZ1 and t h o s e  determined 
independent ly  demonstrates  t h a t  the b i e x p o n e n t i a l  loss  o f  s o l u t e  from t h e  aqueous 
phase i n  a system d e s c r i b e d  by Scheme I may be  analysed f o r  k12 and kZ1. 
a l lows  f o r  t h e  c a l c u l a t i o n  of P, t h e  p a r t i t i o n  c o e f f i c i e n t  i n  t h e  absence of  
degrada t ion ,  as t h e  r a t i o  kl2/k21. 
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