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Arenes are of great practical importance and often the sole reason for an analy- 
sis is to determine their individual contents. That is why in many cases the phases 
used for gas chromatographic (GC) separation are polaF3 and sometimes extremely 
polar4. In the latter case all of the non-aromatic compounds are eluted first and 
almost as one peak, while the arenes are retained and eluted separately. The reso- 
lution of C,’ arenes, however, is very poor on such phases and a less polar or even 
apolar phase may be preferred. If the identification of the arene peaks is necessary, 
one needs accurate retention indices, 1, this is better than using standards. There are 
enough IelP data in the literature, but their comparison often shows very great dif- 
ferences . 

Recently, DimoP proposed the so-called unified retention index calculated 
from the available literature data. The aim of the present study is to examine the 
possibility of unifying the retention indices for arenes using the available experimental 
data obtained on different phases. 

EXPERIMENTAL 

The statistical treatment of the experimental data is based on the least-squares 
approach and leads to the equation 

UIT = UIO + (dUI/dT)T f s 

where UIT is the unified index at a given temperature T, UIO is a constant value at 
an accepted standard temperature, e.g., WC, and s is the standard deviation. 

It is considered that, in routine analysis, differences of f 1 index units (i.u.) 
between experimental indices from different laboratories are acceptable6v7. Any ex- 
perimental data which differred from the calculated value of UIr by more than f 1 
i.u. were excluded from the regression analysis. The values of the unified index, UIr, 
obtained and its temperature increment were considered as reliable if the data in- 
cluded in the regression matrix were from two authors and at three temperatures at 
least and no more than 33% of all data were excluded. 

0021-9673/86/$03,50 0 l-986 Elsevier Science Publishers B.V. 
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NOTES 

Experimental retention indices for arenes at different temperatures on squalane 
have been taken from eighteen sourceS’+Z*s-23. Hively and Hintonzl reportfd the .r,e- 
tention of benzene, toluene. ethylbenzene and xylenes in the interval 27-86 C. Sojak 
et ~l.l,ll.l2,** carried out a detailed study on the retention of arenes in the range 
50-l 15°C. Svob and Deur-Siftar* published experimental values at 100°C while KU- 
gucheva and Machinskil 6 quoted data at 96 and 106°C. Papazova and Pankova14 

investigated the retention at 110°C. 
Experimental retention indices for benzene and tolaene on OV-101 at 50°C 

were reported by Johansen and Ettrez4. Nabivach and co-workers25~26 published 
retention indices for 56 alkylbenzenes on the same phase at 100, 120 and 14~~. 
Boneva et ~1.~~ investigated-retention at 100°C. 

Recently, experimental indices on Carbowax 20M have been reported by 
T6th2* at 7O”C, by Diiring et ~1.~ at 90°C and by Engewald and WennichZ at 100°C. 

The data on other phases are limited by the number of authors and do not 
meet the requirements for UIT. 

RESULTS AND DISCUSSION 

A comparison of the literature data obtained by different authors using the 
same phase shows that even on the most apolar phase, squalane, the experimental 
data for arenes often differ greatly, in contrast to the retention of other classes of 
hydrocarbons. For example, the difference in the retention of benzene at 100°C is 4.6 
i.u.l”,13, for toluene it is 5.0 i.u.*,ls and for p-xylene it is 3.3 i.u.17v19. 

Much greater differences are found for the same hydrocarbons on polar phases. 
The interlaboratory reproducibility is so poor that it is impossible to use literature 
data for a reliable identification. In Table I we compare the values of UIT calculated 
from all the available data with the values of IeXp from a given author. It is obvious 
that the IeXp value is of little use. The differences between UIT and IeXp are less than 
& 1 i.u. only on squalane. The more polar the phase, the greater are the differences: 
up to 3 i.u. on (X-101 and greater than 10 i,u. on Carbowax 20M. 

Unfortunately, the calculated values of UIT have an unacceptably high stan- 
dard deviation and could not be used for identification purposes, The only data that 

TABLE I 

LJNIFJED RETENTION INDICES AND EXPERIMENTAL JNDICES FOR SOME ARENES ON SQUALANE, 
OV-101 AND CARBOWAX 2OM AT 100°C 

Hydrocarbon Squalane ov-101 Carbowm 20M 

ur 18 A -v 

Benzene 650.45 650.5 0.05 
Toluene 757.63 758.0 -0.37 
Ethylbenzene 847.51 847.7 -0.19 
p Xylene 861.93 861.8 0.13 
m-Xylene 864.39 863.2 1.19 
o-,XyIene 883.97 883.7 0.27 

VI Iif& A 

662.59 663.6 -1.01 
764.88 7M4: -1.52 
857.62 858.9 - 1.28 
866.37 867.7 -1.33 
865.30 866.6 -1.30 
888.75 890.3 -1.55 

VI exp P A 

940.25 947.2 - 6.95 
1035.40 1043.2 -7.80 

1119.56 1127.1 -7.54 
1127.27 1134.8 -7.53 

1133.02 1140.7 -7.68 
1175.50 1183.9 -8.40 
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might be used for UIT calculation with an acceptable variance are those obtained on 
squalane. 

Using the least-square approach, we evaluated the experimental retention in- 
dices of 42 arenes on squalane. The values of UIO, dUI/dT, s and II are given in Table 
II. The hydrocarbons are arranged in order of increasing values of I&,. The values 
of dUI/dT are compared with some of the most similar values of dI/dT cited in the 
literature. 

Comparing the values of UIO and dUI/dT for C&Z8 aromatic hydrocarbons 
given here and in ref. 5, it can be concluded that in spite of the different number of 
inPut data, the results are adequate. Thus there is a real possibility to check the 
separation and identification properties of every squalane column for arenes, using 
the UIT concept. 

Using a limited set of arenes, the IeXp values are calculated and compared with 
UIT. If they are coincident within f 1 i.u. the I_ values can be used for a reliable 
identification. In this case the values of UIT could be used as a data bank and with 
the aid of suitable software a compouter-assisted identification might be possible. 

Comparing dUWT with the experimental values of dI/dT obtained by dif- 
ferent authors, it is evident that there are sometimes large differences. We consider 
the value of dUI/dT as the most reliable and should be used to calculate the optimum 
analysis temperature for separation of a given mixture of arcnes. The LX* values 
obtained from a given squalane column should be compared with the values of UIP 
We propose also a preliminary test of the column with a limited number of standards 
in order to determine whether it yields LP values that are statistically equal to UIT. 
If this is not the case, the use of literature data may lead to an incorrect identification. 
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