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The Carbon Isotope Analytical Method for Monomolecular
Hydrocarbons and Its Affecting Factors

LI Juyuan
University of Petroleum Dongying Shangdong 257061

Abstract The analytical method for carbon isotopic compositions of monomolecular hydrocarbon in crude oil and sediments is dis-
cussed in this paper. Through contrast test of monomolecular 6C values between the pretreated alkane sample and the original alkane
sample as well as between the n-alkane standard sample and its mixture with i-alkanes and a discussion on three routine baseline pat-
tern data-processing methods this paper analyzes the error sources of carbon isotopic compositions of monomolecular hydrocarbon. It
is shown that the sample pretreatment for separating n-alkanes from i-alkanes the chromatogram temperature program and the data
treatment have significant effects on the 6C values of monomolecular hydrocarbon. This paper points out that such measures as the
sample pretreatment for separating n-alkanes from i-alkanes with urea complex or 5A molecule sieving adsorption the utilization of
single temperature rate or the maintenance of gentle temperature gradient during the overflowing of the compound and the sectional
data treatment for the multi-inflexion baseline pattern can improve the precision and accuracy of the measurement.
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Table 1 Carbon isotope variations of individual molecule hydrocarbons in difference experiment conditions
+
Urea SA 20:1 3:2 a b c c s
0°C
o1 C A o1C A s o1C sBC A o13C A
Cp, — — — -29.7 0.4 —29.4 0.7 -30.3 —-30.1 -30.3 0.2 -30.3 0.2 -30.1
Ci3 — — — -31.5 0.4 —-33.7 1.8 -31.6 -31.7 -31.8 0.1 -31.6 0.3 -31.9
Ciy — — — -32.5 0.7 -36.4 3.2 -32.8 —-33.5 -33.3 0.1 -33.7 0.5 -33.2
Cs —23.3 —-22.7 — -29.2 0 —-29.7 0.5 -29.2 —-29.6 —29.5 0.3 -29.3 0.1 -29.2
Cpe —24.1 —24.5 —-24.1 —43.3 0.3 —42.4 1.2 —43.3 —44.2 -—44.1 0.5 —43.1 0.5 —43.6
Cy; —25.4 -252 -25.0 -22.2 0.5 -23.9 1.2 —-22.4 -22.9 -23.0 0.3 -23.0 0.3 -22.7
Cg —26.4 —25.7 —25.5 —43.9 0.6 —43.8 0.7 —44.3 —-45.0 —-45.0 0.5 —44.1 0.4 —44.5
Cy -27.7 -26.2 —-26.0 —-25.8 0.5 -26.7 0.4 -26.0 —-26.1 —-26.6 0.3 -26.9 0.6 -26.3
Cyp —27.5 —-26.8 —26.6 —34.8 0.4 -35.0 0.2 —-34.7 -35.6 —-35.6 0.4 -34.9 0.3 -35.2
Cy —29.5 —-26.8 —26.6 —24.5 0.7 -26.0 0.8 -24.8 —-25.8 —-25.6 0.4 —-25.7 0.5 -25.2
Cyp —-28.2 -27.2 -27.1 -28.3 0.5 -29.6 0.8 -28.7 -29.5 -29.5 0.7 -29.3 0.5 —-28.8
Cys —-30.4 -27.0 —-26.9 -31.7 0.3 -31.7 0.3 -32.4 -32.8 -32.9 0.9 -31.6 0.6 -32.0
Cy —27.8 —-27.3 -—-27.2 -25.7 0.4 -26.1 0 -25.9 -27.0 -26.5 0.4 -26.3 0.2 -26.1
Cys —29.2 —28.5 —28.6 — — — — — — — — — — —
Cyp —29.4 -28.4 -28.6 -32.3 0.5 -32.4 0.4 -32.7 -32.2 -31.9 0.9 -33.3 0.5 -32.8
Cy —28.8 —-27.9 -28.1 —25.9 0.7 —-24.9 1.7 —26.4 —25.4 -27.8 1.2 —26.1 0.5 -26.6
Cy —28.9 —28.0 —28.6 —41.5 0.1 -37.8 3.6 —41.3 —40.4 -40.6 0.8 —40.5 0.9 —41.4
Cy —30.9 -—-28.1 —28.7 —28.0 0.8 —26.5 2.3 -28.5 —-29.6 -30.0 1.2 -29.5 0.7 -28.8
Gy —-31.7 -27.5 -27.7 -32.5 0.3 -30.1 2.9 -32.5 -32.4 -29.9 3.1 -32.6 0.4 -33.0
Cy —25.3 —-26.1 —-25.7 —28.9 1.3 —-28.3 1.9 —-29.6 —29.5 -—-28.3 1.9 —-28.8 1.4 -30.2
Cyp —25.5 -27.9 -26.8 —23.7 3.1 -17.1 10.2 -26.8 —26.3 —27.6 0.8 -26.0 0.8 -26.8
Gz —26.1 —27.6 — — — — — — — — — — — —
Gy —32.7 — — -29.3 0 -30.4 1.1 -29.0 -28.8 -32.6 3.6 —-27.8 1.5 -29.3
Css — — — —-29.4 1.9 —34.4 6.9 -27.1 —-26.8 —28.2 0.7 —26.4 1.1 -27.5
Cse — — — -29.3 2.6 —34.0 3.3 -26.3 —-26.5 —-28.0 1.3 -25.9 0.8 -26.7
A Urea S5A  5A
(1} nCjp-nCsg
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