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The  in t roduc t ion  of t he  concep t  " t r ue  r e t en t ion  v o l u m e "  Rt, being  t he  re ten t ion  vo lume  of 
a c o m p o u n d  m i n u s  t he  v o l u m e  of mobile  phase  in t he  co lumn,  ha s  led to t he  de r iva t ion  and  experi-  
m e n t a l  conf i rmat ion  of a l inear  connec t ion  be tween  t h e  l oga r i t hms  of t he  t rue  r e t en t ion  vo lumes  of 
t e r m s  of homologous  series and  t he  order  of those  t e r m s  1, wh ich  can  be expressed  as follows: 

log (Rtm + n,IR;rn) = n c. (A) 

c depends  on t he  n a t u r e  of  t he  g roup  added  to  each  t e r m  and  on t he  pa r t i t i on  sy s t em.  
The  in t e r e s t i ng  e x p e r i m e n t a l  re la t ionship  found  by  JAMES for his  gas / l iquid  s epa ra t i on  of 

a l ipha t ic  a m i n e s  can  be expla ined  a n d  e x t e n d e d  by  m e a n s  of th i s  equa t ion .  JAMES es tab l i shed  a 
charac te r i s t i c  l inear  re la t ionship  for each of t he  series p r imary ,  s econda ry  and  t e r t i a ry  a l iphat ic  

R e t e n t i o n  v o l u m e  of t he  ami ne  
amines  be tween  Re t en t i on  v o l u m e  of e t h y l a m i n e '  bo t h  in t he  s y s t e m  N~/liquid paraffin,  and  the  

co r respond ing  q u o t i e n t  wi th  t h e  s y s t e m  N~iLubro l  M.O., a n d  by  th is  m e a n s  i t  was  found  possible  
to  de t e rmine  w h e t h e r  a p r i ma ry ,  s econda ry  or t e r t i a ry  amine  was  involved  ~. 

If  we a p p l y  e q u a t i o n  A to  two pa r t i t i on  s y s t e m s  I and  II  and  divide  

log (Rim + nlRtm) I c I ~-~ c o n s t a n t  = I. (B) t h e n  = - - .  Only  if ci = ClI is (Rtm + n/Rtm) I 
log (Rt .  + n/Rtm) I I  ClI (Rtm+ n/Rtrn)II 

which  gives a l inear  re la t ionship  be tween  (Rtm+ n/Rtm) I and  (Rt m + n/Rtm) II ,  forming a line a t  45 ° 
to the  axis.  

However ,  if we relate  t he  r e t en t ion  v o l u m e s  R t of different  a l ipha t ic  series p = P(CH2)P" and  
H ' q = Q(C ~)Q to t h e  r e t en t ion  v o l u m e  R t of one t e r m  of t he  p series, t h e n  t h e  45 ° re la t ionsh ip  is 

val id  on ly  in t h e  p series, while for t h e  o the r  series a change  m u s t  be m a d e  to  t he  first one as  follows: 

qRtm + n qRtm + n qRtra 

PRt m qRt m PRtm 

I n  th i s  case e q u a t i o n  13 becomes :  

(qRtm + n/PRtrn) I (qRtm/PRtm) I 

(qRtrn + n/PRtm) I I  (qRtrn/Pgtm) I I  

wh ich  is in genera l  no t  equa l  to I (owing to  t h e  different  a t t r a c t i ons  of t h e  g roups  P,P', Q and  Q '  
for t h e  p h a s e s  of t h e  s y s t e m s  I and  II),  t h u s  forming a line a t  an  angle  to  t he  axis,  charac te r i s t i c  
for t he  series q. These  l inear  re la t ionships  should  be t rue  for all fo rms  of pa r t i t i on  me thods ,  w i th  
or w i t h o u t  a s u p p o r t  for one of t he  phases ,  e.g. for pape r  c h r o m a t o g r a p h y  b y  s u b s t i t u t i n g  ( i / R F  - -  i) 
for Rtl, 8 and  for c o u n t e r - c u r r e n t  p rocedures  by  s u b s t i t u t i n g  t he  pa r t i t i on  coefficient a for Rtl, 4. The  
genera l  condi t ions  cI = c I I  and  ideal  behav iou r  of t he  so lu t ions  and  c h r o m a t o g r a p h i c  s y s t e m  m u s t ,  
of course,  be fulfilled wi th in  n a r r o w  l imits .  T he  va l id i ty  is no t  l imi ted  to a l ipha t ic  series, b u t  theo-  
re t ical ly  appl ies  to  all series ob ta ined  by  success ive  add i t ions  or r ep l acemen t s  of g iven  g roups  to  or  
in a molecule  x. I n  JAMES' exper imen t s ,  t he  condi t ion  ci = c i I  was  a p p r o x i m a t e d ,  so tha t ,  in spi te  
of neglec t ing  t he  sma l l  correc t ion for t he  v o l u m e  of mobi le  phase  in t he  c o l u m n  itself, t h e  charac-  
ter is t ic  l inear  re la t ionsh ips  were ob ta ined  wh ich  m a d e  possible  t he  ident i f ica t ion  of p r imary ,  s econda ry  
and  t e r t i a r y  a l ipha t ic  amines .  
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