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Relationships between gas-chromatographic retention indices of aromatic 
hydrocarbons and several parameters were considered. Van der Waals volume was 
proposed to distinguish the basic skeleton of polycyclic aromatic hydrocarbons. The 
influence on retention of the stationary phase polarity ( p )  and column temperature ( t )  
were considered. General equations, I versus t ,  and t (t,=boiling point) and I versus 
t,, t and p with high correlation coefficient were obtained. These expressions could be 
used for analytical purposes. 

KEY WORDS: Gas-liquid chromatography; retention index; alkylbenzenes; 
alkylnaphthalenes; polyaromatic hydrocarbons. 

I NTR 0 D U CTlO N 

Aromatic hydrocarbons in our environment, as products of 
incomplete combustion of organic materials and complex industrial 
products such as naphthas, make their identification and 
determination an important analytical problem. Gas-liquid 
chromatography is the most common technique for the analysis of 
mixtures of aromatic hydrocarbons. 
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The study of correlations between molecular parameters and 
retention data makes qualitative evaluation of chromatograms 
possible. Data prediction of retention indices is important for both 
theoretical and practical problems, especially when pure standards 
are unavailable. 

Cook and Raushel,' Engewald, et ~ l . , ~ '  Sojak, et ~ l . , ~ ,  Tejedor,6 
Papazova and D i m ~ v , ~  Bermejo, et al.,' Macak, et ~ 1 . , ~  MtszBros, et 
a1.l' have studied retention-structure relationships of alkylbenzenes. 
Contribution of the aromatic ring and substituents groups, 
methylene groups increments, stationary phase polarity, temperature 
variation coefficients and several molecular parameters are 
considered. Svob, et ul.", l 2  studied the pyrolysis of alkylbenzenes 
and identification of the degradation products. Concerning 
alkylnaphthalenes, the papers of Engewald, et aZ.,13 Klemm, et a l l4  
and Gerasimenko, et al.15 may be cited. On retention behavior of 
polycyclic aromatic hydrocarbons, the works of Lee, et al.,' 6-1 ' 
Wahalen-Pedersen and Jurs," and Lamparczyck, et ~ 1 . ~ ' .  must be 
pointed out. 

As is well-known, the retention index (I) of a given compound 
depends upon three attributes: its molecular structure ( M S ) ,  the 
stationary phase polarity ( p ) ,  and the column temperature ( t ) :  

Generally, the works on chromatographic behavior of aromatic 
hydrocarbons have studied these factors separately. The present 
authors have proposed general expressions of type: 

I = f (  MS,  t )  (2) 

applied to several oxygen-containing organic compounds, in previous 
papers.22, 23 

The aim of this investigation is to obtain general expressions of 
type (l), (2) and (3) for aromatic hydrocarbons which may be 
analytically useful for prediction of retention indices in several 
columns and temperatures. 
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