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Using gas chromatography and mass spectrometry the hydrocarbon fraction of Bulgarian crude 
oil was analysed. In addition to homologous n-alkanes with a balanced ratio of even and odd 
numbered homologues four isoprenoid alkanes were also identified. 

In connection with the prospection of crude oils and their utilization1 ~ 3 we investigated 
the chemical composition of the crude oil found in the northern part of Bulgaria. 
This paper presents the results of the analysis of the hydrocarbons. 

EXPERIMENTAL 

Material. The crude oil was obtained from a site 3 960—4040 m deep in Gorna Gnoenica 
in North Bulgaria from a medium trias layer; d l ° 0-7843, 1-4342, sulfur content 0 003%. 

Preparation of hydrocarbons. The sample was first diluted with a 40-fold amount of n-pentane 
and allowed to sediment. After 12 hours sedimentation insoluble asphaltenes were eliminated 
and the residue was distilled on a 22 TP column to eliminate the components boiling up to 200°C. 
The distillation residue was chromatographed on a silica gel column (Reanal, Hungary; 2-5 x 
X 120 cm) with light petroleum (b.p. 45—65°C), giving the hydrocarbon fraction (Fig. 1 A). 

The separation of hydrocarbons was carried out using the urea clathrate method 3 , 4 and sorption 
on the molecular sieve4 Linde 5A and following a procedure described earlier3. n-Alkanes were 
separated from the molecular sieve by dissolving it in hydrofluoric acid (Fig. 1B). 

Gas chromatography was carried out on a Becker 419 chromatograph provided with flame ioni-
sation detectors and a dual column system (0-2 x 100 cm) containing 10% of SE-30 on Chro-
mosorb W—H.P. (80—100 mesh). Qualitative and quantitative evaluation was carried out in the 
same manner as before3 . 

Mass spectrometry was carried out on an A.E.I. MS 902 apparatus (70 eV, ion source tempera-
ture 150°C) combined with a PYE series 104 Chromatograph, Model 64 (3% SE-30 on Gas-Chrom 
Q, 60 ml/min He (programme 100°C, 1°C per min up to 160°C), using a Watson-Biemann se-
parator. 
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RESULTS AND DISCUSSION 

n-Alkanes (Fig. 1J3) represent a homologous series in the ( ^ — € 3 4 range, with the 
maximum at C1 6 and with a balanced ratio of even and odd members. This balance 
is common in n-alkanes of fossil origin and this fact was mentioned several times 
in the literature1 ,3 ,5_7 . In contrast to this n-alkanes from recent sources are character-
ized by a strong predominance of odd homologues over the even ones7. 

The representation of the hydrocarbons which did not give adducts with urea 
is shown in Fig. 1C. The chromatogram illustrates the often met confusion wave4 

of the so-called chromatographic background from which commonly shaped chro-
matographic peaks emerge. Using combined gas chromatography-mass spectro-
scopy method and studying the typical fragmentation8 - 1 2 C1 6 and C1 8 alkanes were 
identified as 2,6,10-trimethyltridecane and 2,6,10-trimethylpentadecane, and C1 9 

and C20 alkanes as 2,6,10,14-tetramethylpendadecane (pristane) and 2,6,10,14-tetra-
methylhexadecane (phytane). The mass spectra of other alkanes could not be inter-
preted satisfactorily in consequence of the disturbing effect of the chromatographic 
background. 

5 

FIG. I 
Gas Chromatograms 

A. Total hydrocarbons; 8. n-Alkanes sorbed 
on the molecular sieve, 1—21 n-C 1 2— 

carbons which do not form adducts with 
urea 1 2,6,10-Trimethyltridecane, 2 2,6,10-
-trimethylpentadecane, 3 2,6,10,14-tetrame-
thylpentadecane (pristane), 4 2,6,10,14-tetra-
methylhexadecane (phytane). 275 275 200 100 ^ 30 
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