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Abstract: By use of gas chromatograph (GC) and pulse flame photometric detector (PFPD), after series
of conditional experiments, the GC-PFPD analytical method for thiophenic compounds in oil and source
rock has been established. Thanks to this method, the low-abundance 7 benzothiophenic compounds, 19
dibenzothiophenic compounds and other sulf-aromatic hydrocarbons in oil and source rock are detected,
with better precision than the GC-MS method. In application of this method, it has indicated that for the
thiophenic compounds of crude oil and source rock in the Jiyang Depression of the Bohai Bay Basin, the
dibenzothiophenic compounds are predominant and the content of benzothiophenic compounds is very
low. The ‘V’ type distribution of the four methyl-dibenzothiophenic compounds is not only for carbonate rock,
but also for mudstone deposited in salt water. And the distribution of the 4 compounds is influenced by
both sedimentary environment and thermal evolution of t source rocks.
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Fig. 1 Comparison of PFPD chromatograms between
original and re-prepared aromatic hydrocarbon samples
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Fig. 2 Comparison of GC-MS total ion current
chromatogram and PFPD chromatogram
of aromatic hydrocarbon samples
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Fig. 3 PFPD chromatogram of thiophenic compounds
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Table 1 Data of experimental repeatability of oil samples from Well Che571 in Jiyang Depression, Bohai Bay Basin
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B3 MDR1  MDR2,3  MDR4 MDR MDR’ | A—DMDBET 1,4—DMDBT 3.1 4—MBT BT/DBT
S 1 0.42 1.14 1.76 4.18 0.81 0. 90 1.13 2. 60 0.09
S5 2 0.43 1.07 1. 80 4,23 0.84 0.85 1.05 2. 40 0.08
SUE 3 0.37 0.98 1.83 4. 41 0.83 0.92 1.17 2.85 0.07

T 1 A 2 0.032 0. 080 0.035 0.121 0.015 0.036 0.061 0. 225 0.006
YE%X;*’/%% 7.8 7.5 1.9 2.8 1.8 4.0 5.3 8.4 7.2

0 A A 2 801 A L F . MDR1=1—MDBT/DBT; MDR2,3=2-+3—MDBT/DBT; MDR4=4— MDBT/DBT;
MDR=4—MDBT/1—MDBT; MDR'=4—MDBT/(1—MDBT+4—MDBT),
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Fig. 4 PFPD chromatograms of crude oil and source

rock samples in Jiyang Depression, Bohai Bay Basin
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