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The retentio~a times of alkylbenzn& in adsorption elution chromatography 
depend on the number, position and structure of the a&y1 substituents. However, 
the relevant difGerences are not very large on silica gel or on ahnina1-3. Thus it 
might be anticipated that cbromatograpbic analysis of complex mixtures of alkylben- 
ze~es frown crude oil fractions will not resaft in a siignificant separation of different 
structun$ types of alky~benzenes and that a coiupkx zone will be obtained. 

IQ this note, we present the results of separation of both synthetic and natural 
mixtures (petroleum cut) of aromatic hydrocarbons containing C, and C,, alkyl- 
benzenes and indanes, using preparative bigb-petiormance liquid chromatography 
(HPLC!) on silica gel_ 

EXP-AL 

The separation of aromatic xnixtmm into individual f-ions was performed 
on a Cbromatospac Prep 100 preparative cbromatograph (Jobin Yvon, Longjumeau, 
France). A ZOO g arnou~t of silica gel of ineguiar shape (particle size IO-20 FITI) was 
packed into a column of 40 mm I.D.; the height of the bed was 270 mm. The adsor- 
bent was obtained from L 40 silica gel (Lachema, Brno, Czechoslovakia) by screen- 
ing on a Zig-Zag classifier (Alpine AG, Augsburg, G.F.R.) and dried at 200” for 5 h 
Wore use. Dry n-pen-e (Reacbim J3.S.S.R.) was used as the mobiie phase, and was 
degassed before use by connecting its reservoir in the preparative ckrornatograph to a 
vacuum for 10 min. The flow-rate of mobile phe was 26 ml/~& at a pressure of 
150 kPa. The following samples were injected directly into the m1wr.m by meam of a 
syringe: t ml ciistiJ.Iation cut; 03 ml synthetic mixture. I&vi&al fractions were col- 
&ted according to the shape of the chromatographic curve. 

Detectioa was carried out at 2.54 mn on a Variscan spectrophotometer (Ovarian, 
Palo Alto, Calif., U.S.A.) with a preparative ffow-through cell (optical length 3 mm, 
vobme 70 ~1) designed in our laboratory. 

Two mixtures of aromatic hydrocarbons were used for the separation: a 
synthetic mixture con-g tine C& and C,, hydrocarbons (eight alkylbenz~es + 
indaae), the composition of which is given in Table I; and an aromatic distillation cut 
(16U4W) obtained Mm an aromatic concentrate of a kerosene fraction of Romash- 
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kino petdeum by means of distillation on an ax&y&al cohunn of the Nester Faust 
NF 100 type at 7 kpa pressure. The synthetic mixture of aromatic hydrocarbons 
wzs separated into six fractions by preparative HPLC, the aromatic cut into four 
fractions. 

TABLE I 

RESULTS OF PREPARATIVE EIPLC SJZPARATXON OF THE SyNawEnC !&XTURE OF 
MONOAROMATKC HYDROC%RBONS 

8-9 5.0 39.8 17s 1.1 0.4 0 
102 409 26.0 1.9 0.3 0.4 0 

86 o-4 11.4 27.9 3.3 0.6 0.1 
13.7 G-2 0.4 5.2 29.5 18.0 5.1 
14.1 0.8 0 17.4 35.7 19.2 4.4 

14.7 1.2 0 0.3 6.7 50.5 87.4 

11.6 l-4 
8.0 49.5 

10.2 0.6 

27.1 95.4 
33.9 20 
28.8 20 

70.2 43.5 
19.6 50.9 

11.4 
11.0 
0 

76.8 
23.2 

0 

77-6 
224 

20-9 23 0.3 1.4 
0.6 0.0 0_2 0 
8.3 21.1 10.4 1.6 

20.0 1.4 1.0 0 
54.0 35.1 189 6.5 
17.7 42.4 69.7 91.8 

70.2 76.6 89-l 97.0 
21.5 2.3 0.5 f-4 

Analysis of fractions obtained by preparative separation 
The identikation of individual hydrocarbons in the fractions obtained by 

preparative separation of the synthetic mixture and of the aromatic crude oil cut was 
performed by gas chromatography (GC); the crude oil cut was ako analyzed by 
analytical HPLC. 

GC data were measured on a Varian Model 3700 capillary gas chromatograph 
with a 5ne ionization detector (FID) (frit type glass insert, spWting ratio 1OO:L) 
using a CDS-l 11 chromatography data system. Nitrogen was used as both the carrier 
(ca. 0.5 mllmin) azxd make-up _m (30 ml/tin) for the FID. The analyses were per- 
formed on stainkss-steel capii!ary columns (50 or 100 m x 0.25 nun I.D.) wakd 
with qualane and programmed from 50 to 110” at 2”/min. 

XPLC analysis was carried out on a Varian 8500 instrument with a UV detec- 
tor (254 urn), a column (250 x 8 mm I.D.) packed with 7.5pm siiicagel (Lachema) 
and dry pentaue as the mobile phase (flow-rate 100 ml/h). 

RESULTS AND DIscuss10N 

The separation of the aromatic cut (SO-HO”, Romashkino crude oil) on the 
aWyf.icA coiumn is show- in Fig. 1. Monoaron$ic hydrocarbons are separated into 
four peaks. This distillation cut was later subjected to prepzative separation. 
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Fii. 1. An&ticd HPLC chrom2togram of the aromatic cut <1cs-180°)_ 

The chromatogmm of the preparative separation (Fig. 2) of the aromatic cut 
(SO-180’) shows that the separation efficiency obtained is lower than that on the 
analytical column. However, it is evident from the results of GC analyses of individual 
fractions prepared from the synthetic mixture (Table I) that there is a marked shift 
in the concentrations of individual compounds. 

~ 

I2 3 2 
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The separation takes place accatding to: 
(1) the number of substituents on the benzene ring: monoalkyi~k~~~~~ are 

ccncentrated in lower fractions and triallq1benzene.s in higher fractions 
(2) molh IZEISS: hydrocarbons with higher va.Iues (C;, a&yHxznzenes) 

ace CoIlCentrated ia lower fractions 
(3) the type of hydrocarbon (benzerxes VS. indanes); the indanes are con- 

CzHrated in higher Ik-kacGons 
(4) the position of substituents in isomers (the o&o effect); or&o-substituted 

isomers are conceMrated in higher fractions, 

TABLE II 

RESULTS OF PREPARKFiVE KPLC SEPARATION OF THE MONOAR0MA-i-K (1~lSO=) 
PETFtOLEL'M D ItsimxArnON CUT 

h’yr6pa;rbon opt ckxuem~~n I%, w/w] 

MOil~l- 8.0 34.0 
6;:; 

l-4 0 
Isa.Ikyr- 43.9 63.3 24.7 15.6 
Tria&lim 42.4 2.0 23.2 58.1 69.2 
AIkyl- total 94.3 99.3 97.8 84.2 84.8 
Idancs 5.7 0.7 22 15.8 1x2 
cp alkyl’ocnzems 5x7 28.0 69.2 
Go Wlbemenes 40.6 2:; 69-S z!i: 15.6 

As can be seen in Table I, the fkactions have different and specik composi- 
tiOIlS. 

All criteria found for the HPLC separation of synthetic mixtures were found to 
be valid also for the monoaromatic (160-180’) distillation cut from Romashkino 
petrole~. Even here a siecant shift in the concentrations of various hydrocarbon 
structures in individual fractions was attained (see Table n). 
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