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A method for the prediction of retention indices of hydrocarbons on squalan 

At present, the retention indices (I) are the means most widely used for identifi- 
cation of chromatographic peaks. These indices, like the boiling temperature, density 
and other pl~ysicocl~en~ical characteristics of substances, are esperimentally deter- 
mined. Even for one and the same substance, these values depend on the conditions 
of the analysis. Due to the great number of variables in CC, a long time is required 
for the experimental determination of I. 

In this paper we develop a new method for the calculation of I in which no 
experimental chromatographic data are necessary. This allows a very precise pre- 
diction of the retention of the isoparaffins and naphthenes on squalan. 

In the analysis of natural products and especially of oil cuts, which contain 
components similar in their properties, there are tcto problems to be solved. Firstly, 
the most complete resolution and exact identification is required in order to make the 
seconcl step-quantitative analysis. There are different techniques for the determi- 
nation of the degree of resolution, which are not tl .e subject of the present paper. 
KOVATS indices’-” are the most popular and succes.;ful means for the identification 
of the peaks in a chromatogram. They are calculated from the esperimentally- 
determined VN of the components of the misture and the T/N of the reference ,+z- 
paraffins added. 

There are several methods 19495 for the determination of I, based on tlie indices 
obtained for similar substances on the sax 
odsl, the difference between the indices 
empirical relationship : 

nr 2! 5&b” 

le stationary phase. In one of these meth- 
of two substances is determined by the 

(1) 
According to this relationship, the ndices clo not depend on the temperature 

of the analysis, which is not true. Apart from this, it is only valid for paraffin isomers. 
Another method for the determination of I has been developed by SCHOM- 

13~~~496. He uses the esperimentally-determined indices of different isomcric hydro- 
carbons in order to obtain what he calls the “11on1o~norphic” factor. Ry means of this 
factor, he calculates AZ between an gt-paraffin and the corresponding isoparaffin using 
the formula: 

where 1@ is the retention index of an isomer on a nonpolar stationary phase; JeA the 
index of the corresponding qz-paraffin, and HtA is the “l~o~~~o1~~orpl~~ic” factor. This 
method also does not allow another way of determining the influence of the temper- 
ature of the analysis on the resolution except an esperimental one. 

The other methods for calculating AI concern the differences in 1 with the 
change in the stationary phases. 

The new method for calculating the retention indices of hydrocarbons on 
squalan requires knowledge of the vapour pressures of the substances analysed at 
the temperature of the analysis, their molecular weights and densities. The method 
is based on the fact that squalan is a non-specific medium with respect to the solution 
of paraffins and naphthenes 0. This means that the non-ideality of the solution is 
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,mpensated in sign and magnitude by the ratios of the molecular volumes of the 
Ilutes mentioned. According to an earlier.paperO on a phase for which 

logy’ < 0.0 _4 0.03 units (3) 
V molt ,9p here y’ is the deviation from ideality of the solution after correction with 

me relative retention of two solutes, Y$,~, can be expressed by the relation : 

(4) 
$c ’ VnlOl 

Yf,s = 
fit0 ’ Knol, 

1~1 this equation, fi” is the vapour pressure for the substances i and s at the 
:mperature of the analysis, and v/m01 are their molecular volumes. In analogy 
ith the TCovA-rs’ formula, we can write the following equation for ltheor. : 
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-rthcor. 
log (Pz"-~~~mol,_,/pio'~mol~~ 

= IOO'Z + 100 -- -.o__-~_--_~ 
(pz"--2 ’ KnOl,_l/~" * Knol,) (5) 

where z and z - I are the carbon numbers of the standard ?z-paraffins and i, the 
corresponding hydrocarbons. 

Using this formula, the retention indices of many isoparaffins and naphthenes 
were calculated using tabulated data for fi” and d” taken from ref. 7. The calculated 
values of Ithcor. were compared with those obtained esperimentally or listed in the 
literaturc?. In order to assess the accuracy of the new method, we give, instead of 
the indices themselves, several differences (8) in their values. The first column of 
Table I gives the difference between Itheor. calculated by eqn. (5) and I obtained 
experimentally, with an accuracy of 0.5 index units. In the second column is given 
the difference between I calculated only from the values of fro and Icx,,., The third 
column shows the differences between ICsl,. obtained by two different authors8v”. 
The fourth column gives the differences between the results of SCHOMBURG'S method 
and Lxn. ; the last column shows the differences between the indices from ecln. (I) 
and ICXD,. 

The results in Table I show an estremely good agreement between the theo- 
retically and experimentally obtained values for the retention indices. Compared to 
the methods described i.n refs. z, 4 and 5, where experimental data are used, the new 
method is more accurate. The calculation of I based only on the values of fro, assuming 
that ~8,~’ = I, is not precise ; the values obtained show deviations in different di- 
rections. Another advantage of the new method is tllat it allows the calculation of 
the indices of the naphthenes. *- 

The newly-developed method has the advantage that, for the calculation of 1, 
physicocliemical characteristics of the analysed hydrocarbons which are precisely 
determined, are used. Besides this, Ithcor. accurately shows the effect of the temper- 
ature of the analysis on the relative resolution. The deviations, when present, are 
alw<ays negative. This means the absence of random error. 

The advantages of the new method would allow the planning of the conditions 
of an analysis and the prediction of the resolution at different temperatures. All these 
factors will considerably shorten the time for the preliminary analysis and the time 
for the identification of the peaks of hydrocarbons separated on squalan. 
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