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P A R T I T I O N  C H R O M A T O G R A P H Y  O F  H O M O L O G O U S  S E R I E S  

by 

H. VAN D U I N  

Uni lever  Research Laboratory ,  Z w i j n d r e c h t  (Netherlands)  

In  a theoretical discussion of the movemen t  of dissolved substances th rough  par t i t ion chromato-  
gram columns, MARTIN AND S Y N G E  1, arrived at the following relationship: 
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in which a = par t i t ion coefficient, i.e. g solute/1 of non-mobile phase 
g solute/1 of mobile phase 

M o v e m e n t  of posit ion of m a x i m u m  concentrat ion of solute 
R = 

Simultaneous movement  of surface of developing phase 
in emp ty  pa r t  of tube above chromatogram column 

A = Area of cross-section of the column 
A s = Area of cross-section of the non-mobile phase 
AL ~ Area of cross-section of the mobile phase. 
L a t e r ,  M A R T I N  2 derived the following equat ion for the par t i t ion coefficients a'A and a~B of 

two substances A and B differing by  a group X 

lna'A - ina'B = A~ux (2) 
R T  

in which A p x  = the difference in the chemical potent ial  of the group X in the phases of the par t i t ion 
system, and a = the par t i t ion coefficient as quot ient  of the molar  concentrations.  

By combining equat ions (i) and (2) and introducing the concept of retent ion volume, a relation- 
ship can be derived which m a y  be of great use in t h e p a r t i t i o n  ch romatography  of homologues.  
The apparen t  retent ion volume R a is the volume of mobile phase issuing from the column while 
the middle of a zone moves from the top to the bo t t om  of the column. The t rue  retent ion volume 
R t is equal to the apparen t  re tent ion volume diminished by  the volume V L of the mobile phase in 
the column. 

F rom the definition of R it follows tha t  

~ A L  = V L 
A R a 

S u b s t i t u t i n g  t h i s  in (I)  a n d  r e a r r a n g i n g  w e  h a v e  

R a - -  V L Rt  
a 

Vs Vs 

in which V s = the volume of the non-mobile phase in the column. 
Successive te rms in homologous series differ by  one group, generaUy a CH~-group. Since 

In a'Cn + i - -  in a 'ca  is constant ,  log R t c  n + ~ - -  log R t c  n will also be constant ;  in other  words : 

The  logar i thms  o/ the true retent ion volumes  plot ted agains t  the n u m b e r  o] C-atoms lie on a s traight  l ine.  
Strictly, this relationship is only valid for ideal dilute solutions and ideal columns. However ,  

since for each par t i t ion sys tem A/ ix  is cons tant  for successive te rms of homologous series, the s t ra ight  

lines log re tent ion  volume R t  will all have the  same slope. This means, for example,  t h a t  for all 
numbe r  of C-atoms 

aliphatic series separated on a given par t i t ion sys tem the s t ra ight  lines mus t  be parallel. Once the  
slope has been established, it should be possible to identify homologues by  their  re tent ion volumes 
when the behaviour  of one member  of the series on the column is known. At the same time, from 
the above it appears  tha t  the retent ion volumes have considerable advantages  over the R values 
of MARTIN AND SYNGE. 

The above considerations have been confirmed for a numbe r  of extended series of aliphatic 
homologues.  Details of this work  will be published in Rec.  tray. Ch im .  
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