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Fig. 1 Total ion chromatogram(TIC) of four samples of crude oil
(Diagnostic ratio, DR)M*~1 DR
C D, ,
[16]
b o
DR=C:/C%, @)
,C? Cy, a n m . n-C;; /Pr  n-C;/Ph
,PI‘/Ph UUO ) n_C”/Pran_Clg/Ph
Pr/Ph o DR 1, 1 )



1106 40

Ll 1
3.2 Table 1 Typical diagnostic ratio (DR) values of crude oil
) samples
4 o (PC/P0O —
n-Cy7 /pristine n-Cis/phytane Pr/Pl
; (Pr) (Ph) R
2 Kuwait 6.8 3.6 0.5
. o (ISC/12C> United Arab Emirates 1.3 3.0 2.4
—29. O%QN—27. 2%0 _28. 6%0"—27. O%o s Saudi Arabia 3.4 2.7 0.9
. . . . Iraq 2.8 2.4 0.9
n=Ci; . n=Cyy . n-Cy n-Cy
s (PC/MO ,
n-Cpy ~n-Cy, 5 1ERIBEsE 5551 Carbon number of n-alkanes
° ° _ 5 T T T T T T T T T T T T T 1
C11C12 C13 C14 C15C16 C17 C18 C19 C20 C21 C22 C23 C24
’ 26}
- ’ I H
727 -
[18]
e Y 28t
5 (5C/70) : <
- < o T 29t
7’17(/14 Nn7C23 é\ (13(//12(/) «
30t
31t
’
8 (C/1C) i =32t
(lSC/IZC) —30 6%0 nd —28 5%0 2 S (13(:/12(:)

0 0 S 1o . .
=30. 3%50~-29. 0% ’ ° Fig. 2 & (¥C/™C) of saturated hydrocarbons in crude oil
717C17 1) 7’17C19 717C22 8 (lSC/IZC) samples

R -O- (Kuwait) ; —A— (United Arab Emirates); —[]—
, (Saudi Arabia); —X - (Iraq) .
3.3
4 300 . n—Cio ~n-C,,
n-Co~ n-Cy s n-Cy» n-Cpy n-Cy;y ,
Yl Y2, 95.03%., Y1
59.44%,Y2  35.59%, Yl Y2 yl y2 2, Y (2),
2
Table 2 The eigenvectors of the principal component
a,”* yl y2 a,* yl y2 a,* yl y2

al2 0.02 0.71 al6 0. 20 0. 56 a20 0. 30 0.12

al3 0.08 0.72 al? 0. 26 0.43 a2l 0.29 0.28

ald 0. 31 0.17 al8 0. 26 0.41 a22 0.29 0.29

ald 0.16 0. 60 al9 0.27 0. 40 az23 0.32 0.09

* p (Corresponding to the carbon number of the n-alkanes)
Y, =Y nla,y, X8 (PC/C)(aC,))  (¢g=1,2) (2
1A,V 2 a, v, .0 (°C/CHY(nC,) p
N . (2) , 2X4 , Yl Y2 3, 3
, , 2
b o
) & (C/H0) Y1 ;

o ("C/M0O) Y2 o
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Identification of Middle East Crude Oil Using Stable Carbon
Isotope Ratio Mass Spectrometry

LIU Xiao-Xing* , WANG Yi, WANG Yan-Li, GONG Wei-Min

(College of Environmental Science & Engineering s Dalian Maritime University s Dalian 116026, China)

Abstract Gas chromatograph/stable isotope ratio mass spectrometry (GC/IRMS) was used to ana-
lyze the stable carbon isotope ratio (8 (C/"C)) of n-alkanes (n-C,, ~n-C,,) in crude oil with similar
features from Kuwait, United Arab Emirates, Saudi Arabia and Iraq. Four crude oils were identified
by the comparison of individual hydrocarbon distribution, the clustering of principal components, the
combination of § (** C/"”C) and diagnostic ratio (DR). The results show that individual hydrocarbon
distribution and principal component of Saudi Arabia and Iraq oil are similar, and so are to Kuwait and
United Arab Emirates oil, but it is still hard to identify them by these proofs. The combination of
& (*C/C) and DR can solve this problem successfully. Saudi Arabia and Iraq oil with similar & (" C/"C)
and DR(n-C,; /Pr, n-C,5/Ph(phytane value), Pr/Ph) have the same matrix and sedimentary environment,
so they belong to the same type of crude oil. However, Kuwait and United Arab Emirates oil with similar
5 (*C/™C) and different DR have different matrix and maturity, so they belong to diffe-rent type of crude
oil. The analytical method in this study could also be applied to identify crude oils.

Keywords  Middle East crude oil; Principal component analysis; Stable carbon isotope ratio;

Diagnostic ratio
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