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In quanti tat ive ch romatograph ic  ana lys i s ,  the bas ic  quant i t ies  a r e  the in terpola ted  re tent ion va lues ,  
among which we may  c l a s s  the loga r i thmic  Kovats  index I [1] and the l inea r  index I [2].* The l a t t e r  p a r a m e -  
t e r  has  a n u m b e r  of advantages ,  in t e r m s  of s impl ic i ty  of de te rmina t ion ,  its re la t ionsh ips  to d is t r ibut ion co -  
eff icients  and act ivi ty  of so rba t e s  in a s t a t ionary  liquid solution,  etc.  [3]. In this connection,  it is of i n t e r e s t  
to c o m p a r e  the reproducib i l i ty  of the indicated in terpola t ion  functions.  Such work  was r epor t ed  in [4] in ap -  
p l ica t ion to data  obtained in p r ec i s ion  equipment .  

In our  s tudies of the appl icabi l i ty  of the logar i thmic  and l inear  re tent ion indices fo r  C6-C15 a r o m a t i c  
hydroca rbons ,  we used a r egu l a r -p roduc t i on  T s v e t  analyt ica l  ch roma tog raph  (Model 122) with a f l ame  ioniza-  
t ion de tec tor .  The t e m p e r a t u r e  was held within ~0.15~ and the flow ra te  of c a r r i e r  gas  (nitrogen) within 
�9 0.02 cm3/min .  In this work  we used  packed columns with a length of 3 m and an inside d i a m e t e r  of 3 ram,  
and cap i l l a ry  columns with a length of 45 m and an inside d i a m e t e r  of 0.25 mm.  A to ta l  of 43 a r o m a t i c  hy -  
d roca rbons  were  analyzed.  The s t a t ionary  phases  were  squalane (SQU), ace ty l  t r ibu ty l  c i t r a t e  (ATC), dinonyl 
phthala te  (DNP), Apiezon L (ApL), polyethylene glycol  3000 (PEG-3000) ,  and a eutec t ic  mix tu re  of liquid c r y s -  
t a l s ,  i .e . ,  azoxyanisole  and azoxyphenetole  (LC). The liquid phases  (10%) were  deposi ted on C h r o m o s o r b  P. 

Values w e r e  ca lcula ted  fo r  the l i nea r  and logar i thmic  re ten t ion  indices on squalane  a t  120 and 130~ 
on ATC at  95 ,120 ,  and 130~ on Apiezon L at  140 ,150 ,  and 180~ on the liquid c r y s t a l s  at  120 and 140~ on 
DNP at  120 and 140~ and on PEG-3000 at  120 and 130~ In Table  1 we have l is ted the s tandard  deviat ions 
of r e su l t s  obtained in the de te rmina t ion  of l inea r  and logar i thmic  re tent ion indices.  F r o m  a c o m p a r i s o n  of 
these  values  it can be seen  that  the e r r o r  in de te rmin ing  the l i nea r  re tent ion index is n o g r e a t e r ,  o r p o s s i b l y  
even s m a l l e r ,  than that  in de te rmin ing  the logar i thmic  re tent ion  index~ These  sl ightly s m a l l e r  e r r o r s  a r e  ob-  
s e r v e d  even with the use  of the s tandard  analy t ica l  ins t rument .  The ch romatograph ic  ident if icat ion of c o m -  
ponents  in mix tu re s  being analyzed is often based  on graphica l  o r  analyt ica l  re la t ionsh ips  be tween the r e t e n -  
t ion values and such c h a r a c t e r i s t i c s  as  the boiling point,  n u m b e r  of carbon a toms  in the molecu le ,  vapo r  p r e s -  
su r e ,  etc.  F o r  th is  pu rpose  we may  use  the l i nea r  re ten t ion  index. The logar i thm of the vapo r  p r e s s u r e  of 
i s o m e r i c  hydroca rbons  at  the column t e m p e r a t u r e  is e s sen t i a l ly  a l inear  function of e i t he r  the logar i thmic  o r  

* As in Russ ian  or ig ina l  -- T r a n s l a t o r .  

TABLE 1. Data on Standard Deviat ions fo r  
Values of 100J and I 

Compound 

Ethylbenzene 
Isopropylben- 

zene 
1, 3-Diisopm- 

pylbenzene 
I, 4-Diisopro- 

pylbenzene 

1, 3, 5-Triethyl 
benzene 

1, 3, 5-Tfiiso- 
p~Opylbeno 
zene 

1,1-Diphenyl- 
ethane 

iSqualane 
at  120 ~ 

ATC 
at 95~ 

lOOJ I I 

Lc 13o*c DNP 120~ 
at  130~ at 120~ 

lOOJ] / lOOJ[ I 

0,59 0,60 
0,46 0,52 

0,19 0,21 

0,56 0,58 

0,59 0,60 

0,45 0,46 

0,59 0,62 

0,59 0,61 
0,53 0,56 

0,75 0,77 

o ,49 ]0,52 

0,5610,59 

0,7310,74 

0,6010,61 

lOOJ I I 

0,49 1,50 
0,38 1,361 

0,31 1,32 

0,30 ),29 

0,43 ),44 

0,42 ),43 

0,45 ),46 

0,51 ',6] 
0,Sq ,,5 (. 

0,4~ *,4{ 

0,6; *,6{ 

0,71 I,T 
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TABLE 2. Data on AJ 1 = (jDNP - jSQU) and 
AI1, and on AJ  2 --- (jATC - jSQU) and AI 2 

Toluene 
Ethylbenzene 
Isopmpylbcnzene 
I, g- Dz methylbe nze ne 
1,3- Di ethylbenzene 
1,3, 5- Trimethylbenzene 
1,2,4- Trimethylbenze ne 
1, 3- Diisopmpylbenzene 
1,3, 5- Triethylbenzene 
1, 3, 5- Triisopmpylbenzene 

87.721 90,14 
88.201 87,61 
87.201 88,60 
86.301 87,30 
80.011 87,52 
85.101 86,10 
88.901 91,22 
, o .~ , ,  67,36 
73.081 83,06 
87.671 89,51 

128,31 
135,13 
125,39 
126,23 
117,87 
124,74 
126,36 
117,32 
119,10 
127,10 

129,97 
128,42 
127,93 
127,77 
117,54 
122,20 
126,98 
111,46 
121,45 
122,76 
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Fig. 1. Genera l ized  relat ionship between l inear  
re tent ion index I of hydrocarbons  and nominal  po-  
l a r i t y P  of s ta t ionary phase:  I) squalane, 130~ II) 
Apiezon L, 140~ Ill) dinonyl phthalate,  130~ IV) 
Citrof lex A-4, 130~ V) eutect ic  m ~ r e  of liquid 
c rys t a l s  of azoxyphenetole and azoxyanisole ,  120~ 
VI) PEG-3000,  130~ 1) isopropylbenzene;  2) n - p r o -  
pylbenzene; 3 )m-e thy l to luene ;  4 ) s t y r en e ;  5 )1 ,3 ,5 -  
t r imethylbenzene;  6) 1 ,2 ,4- t r imethylbenzene;  7) 1,4- 
methyl isopropylbenzene;  8) 1,3-diethylbenzene;  9) 
1,4-diethylbenzene;  10) 1 ,3-ethyl isopropylbenzene;  
11) 1 ,4-ethyl isopropylbenzene;  12) 1 ,3-d i i sopropyl -  
benzene; 13) 1 ,2 ,4 ,5- te t ramethylbenzene;  14) 1 ,4-d i -  
isopropylbenzene;  15) 1 ,3 ,5- t r ie thylbenzene;  1 6 ) n -  
hexylbenzene;  17) naphthalene; 18) biphenyl; 19) di-  
phenylmethane;  20} 1,1-diphenylethane; 21) 1 ,2-d i -  
phenylethane.  
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Fig. 2. L inear  re tent ion index as a function of boiling point of a ro -  
mat ic  hydrocarbons  (Apiezon L, 140~ 1) n-alkylbenzenes;  2) d i -  
alkylbenzenes;  3) t r ia lkylbenzenes;  4) te t raa lkylbenzenes;  5) diphenyl-  
alkanes and diphenylalkylalkanes.  

Fig. 3. L inear  re tent ion index of a romat ic  hydrocarbons  as a function 
of number  of carbon atoms in molecule (Apiezon L, 140~ 1) n-a lkyl-  
benzenes;  2) 1 ,3 ,5- t r ia lkylbenzenes;  3) 1 ,2 ,4 ,5- te t raalkylbenzenes;  4) 
1,2-diphenylethane and o ther  1,2-diphenylalkanes;  5) 1,1-diphenylal-  
kanes; 6) 1 ,3-diphenyl-2-alkylalkanes .  

the l inear  re tent ion index [5]. A co r re l a t ion  of the values of AI and the s t ruc tu re  of i somer i c  alkylbenzenes 
has revea led  many regu la r  re la t ionships  [6, 7]. By a compar i son  of the corresponding cor re la t ions  for  values 
of AJ on SQU, ATC, and DNP, these  relat ionships  were  fully supported in the case  of the mono-,  di- ,  and t r i -  
a lkylbenzenes (Table 2). 

The relat ionship between the l inear  re tent ion index and the nominal chromatographic  polar i ty  of the s ta -  
t ionary  phases  (Fig, 1) was const ructed by a method analogous to that descr ibed  in [8] for  saturated hydro-  
carbons.  We took squalane at 130~ as the s ta t ionary phase with a zero  nominal  polar i ty ,  and PEG-3000 at 
130~ as the s ta t ionary phase with a 100% nominal  polar i ty .  

Upon compar ing  the graphs used fo r  identification of a romat ic  hydrocarbons ,  it is evident that the val-  
ues of 1D for  the s ta t ionary phases  as de te rmined  on the basis  of l inear  or  logari thmic indices show very  lit t le 
di f ference.  Plots  of the relat ionship between the retent ion index of the hydrocarbons  and the boiling point 
o r  number  of carbon atoms in the molecule ,  which we used in identifying the hydrocarbons  in a polyalkylben- 
zene tar ,  a re  shown in Figs. 2 and 3. Similar  relat ionships were  obtained for  the logari thmic retent ion indices 
of the a romat ic  hydrocarbons .  

Thus, we see that l inear  re tent ion indices r e p r e s e n t  a simple and convenient fo rm for  the in terpre ta t ion  
of data on chromatographic  retention; these indices may be used widely, both in quantitative chromatographic  
analysis  and in phys icochemical  measurements .  
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