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Fig. 1 Mass chromatogram of monoaromatic steranes:
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Fig. 2 Mass spectrogram of monoaromatic steranes;
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IDENTIFICATION OF MONOAROMATIC STERANE BY USING
GC/MS TECHNOLOGY AND ITS APPLICATION IN
THE PETROLEUM EXPLORATION

Wane Zhonegran Liu Shuzhen Zhang Zhencai

Chen Xianzhong Zhen Xianzhang
( Designing Institute of Petroleum Exploratioa and

Development, Management Bureau of Petroleum of North China)

Abstract

Monoaromatic sterane could be separated as biomarkers with basic peaks of m/c
239, m’e 253 and m/e 267 from aromatic hydrocarbon in bitumen extracts of source
rocks or crude oil.Using GC/MS technology,monoaromatic sterane could be identified
and its distribution characteristics could be obtained.By monoaromatic steranc wec

A . i . . . . .
may correlate oil-oil or oil-source rocks,and evaluate their maturity.It is nccessary
to regard monoaromatic sterane as an additional paramcter to steranes and ‘erpanes.
particularly for those samples with higher maturity and lower streagth of sterarc
and terpane,

t <

In the present report. purcr moacaromatic steranes have boon separated ]

L1 chromoteo-ophy,y Ybsorbers ars 30 H-O-ALO ta-id) oad Time ol zal
10 content ), thelr wweiglit ratio 8+ 1.

This report presznts come mass spectrograms and mass chiromatozrams, wad did-
cisses the characteristics of monoaromatic sterane mass spectrogram arna the siru-
cture, distribution charactleristics and the source of monoaromatic sicranes.Three
scries of monoaromatic sterane with basic peaks of m.e 239, m/e 253 and m'e 267
respectivelr, have been identified, which are from nonmarine crude oils of onc oil-
ficld at home.The relative strength of all monoaromatic sterane fragment ions and
molecular ions are quite low except the basic peaks.It means that monoaromatic
sterane hydrocarbon framework is stable, and carbon-carbon bond crackings are
mainly in side chains.For this crude oil, C ring is just the aromatic ring of mono-
aromatic steranc.]t is proved by mass spectrogram that three identified fragment
ions of alkylbenzene. namely m/e 91, m/e 105 and m/e 119, are obviously present.
It shows the existence of an aromatic ring.The position of the aromatic ring depc-

2

nds upon whether there are the fragment ions of m,e 145, m/e 159 and m,e 173 or

not.As these fragment ious are not present on mass spectrogram, there is no teira-
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line ring structure.Then we can exclude the possibility of B or A ring as an aroma-
tic ring. Anyhow C ring is just the aromatic ring.Each of the three series of mon-
oaromatic sterane of this crude oil has one or two or three methyl on A or Bor C
ring.The structure of monoaromatic sterane could be drawn from the above descrip-
tion Crefer to fizures ) .By mass chromatogram, these three series of monoaromatic
steranc are divided into two groups of compounds with low or high carbon number
respectively due to the fact that they have undergone different heat evolution peri-
ods.,

Taking zccount of the mounooromatic sterane with sterane and terpaue parame-—
ters. this report correlates some oil sources and evaluate the maturity of one sec-
tion.The mass chromatogram shows that therce is relaticnship between Jing No.16
crude oil and An No.29 source rock.Similar is not only their distribution characte-
ristics.but also all of their parameters.lt proves that crude oil of ES; of this well
is from ES; source rock.We have made monovaromatic sterane identification for
four nonmarine source rocks in different depths of lower Cretaceous in a basin in
the north of China, and discussed the heat cvolution regularity,too.lt is found that
the relative content of monoaromatic sterane with low carbon number increases
gradually along with depth. =hile that with high carbon number decreases.It shows
that the low carbon number mezcaromatic sterane is stable and high carbon number
monoaromatic sterane urstable.Aad the latter is converted into low carbon number

condd become
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