544 5 5 W o & B % b & Vol.44 ,No.5
2022 4£ 9 J PETROLEUM GEOLOGY & EXPERIMENT Sep. ,2022

XEHRS:1001-6112(2022) 05-0887-09 doi:10.11781/sysydz202205887

e D1 = PR A UL HE o 5 i Bl R

17a(H) -EHERPRAERE TR
FHM G RS AV REE

LM M ER {2 SRS I0 2 T8 SE 6 3 (RKRIT R IR S0 ) , 5L 430100;
2 M GRS B R AR H FRE S L (RVTL KR , IR 4301005
3. EAMEETT AR e, Jbat 100083

E AEDUBUE HUESE TR 550 T, TR e AR XS 3 B2 S AU B UIAR G . 1 HT SRR 23 IR (R, 0.58%) & A
HUTE (A DL BN 3.87% ) YR DU AT A HE AR S0 86 | 3 st AOMH (03— % ( GC—-MS) Xk i AN B i P 17a(H) -
HEZE AL A AT T R0 5 50T , 45 A B IUIR A5 B 08 S0 B2 B AR B AL S 5 (R, ) B8 T 170( H) - EHEE BE S BUE Ik
PAEEHRARIOIE IO, 25000 IR e HE i 2 B, B8 Chg / (Cog# +Cpg H) T Cyg /(Cag % +Cyo H) I H MUY
R AR, 24 B8 S 55 1 1) T SRR AT TR 5 R AIK, SR W A S 80RT R A (Ml KT LU 4R bR . 7E 325 °C 2Z i, B
R,<1.01%H} , ZHUBA0IR EEHAS] f  {A7E 325~385 °CZIR], WA~ S 4503 B IELEE (14 T8 2 0 35 1) L a3 | SR A /AT ML ST Lk
O — T AR Y B (1.01%<R, < 1.48% ) B2 5035 nT VN A 300 AR AR

SRR IR S0 s HE i 5 W B 17 (H) -EEHERE o s Ak

FES#ES TEI22.11 XHEkFRIZAD: A
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Abstract; With the comparable sedimentary organic phase, the relative abundance of rearranged hopanes can be
correlated to maturity degree. By the approach of artificial maturation experiments of low-maturity (R,=0.58%)
and organic-rich (TOC=3.87%) mud shale collected from the Ordos Basin, 17a( H) —diahopanes in expelled
and retained oils were examined by gas chromatography —mass spectrometry ( GC—MS). The thermal evolution
characteristics of parameters related to 17a( H) —diahopane were discussed, and the maturity range of these
parameters as maturity indicators was proposed, combined with the random mean vitrinite reflectance (R,) of
maturated rock samples of each step of pyrolysis. Results show that the parameters of C,y* /( Chy# +CyxH) and
Cy* /(Cyy* +Cy H) have similar three-stage variations. As experimental temperature increased, the values of
the two parameters decreased firstly, then increased and finally decreased again, indicating that they may be
good indicators for oil-source correlation. Before 325 °C, i.e. R,<1.01%, both parameters showed insignificant
changes. However, they both showed an obvious upward trend with increasing temperature from 325 to 385 °C,
indicating that they were valid indicators for maturity from the moderate to the early stages of high maturity

(i.e. 1.01%<R <1.48%).
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Fig.1 Mass chromatograms of regular and rearranged hopane
compounds in dichloromethane extracts of original samples

F1 ARBSSEEFRERREETNRRERSZE
Table 1 Experimental conditions and vitrinite
reflectance values of pyrolysis residual rocks

BURE/C HWZET/MPa #AETI/MPa HERTTER /¢ SR,/ %
280 21.00 50.00 60.15 0.70
325 23.00 55.00 58.30 1.01
355 28.00 67.00 60.31 1.34
385 33.00 79.00 55.13 1.48
445 39.00 94.00 56.35 1.95
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Fig.2 m/z 191 mass chromatograms of saturates
in expelled and retained oils at different temperatures
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Table 2 Relative abundances and parameters of regular and rearranged hopane

in expelled and retained oils of pyrolysis at different temperatures

ﬂf/ Coo* /% Cap*/% CooH/%  CyoH/%  Cap* /CyH ( C;”:C;H) ( CS?‘;*C;H)
JEAE 2.52 3.20 27.07 67.22 0.05 0.09 0.05
280 2.98 3.38 34.05 59.59 0.06 0.08 0.05
E’jlﬁ 325 3.23 3.20 30.76 62.81 0.05 0.07 0.05
i 355 2.85 3.86 33.93 59.36 0.07 0.08 0.06
385 3.89 4.16 34.50 57.44 0.07 0.10 0.07
445 3.09 3.40 35.50 58.02 0.06 0.08 0.06
280 2.37 3.32 27.67 66.64 0.05 0.08 0.05
- 325 1.80 2.96 30.13 65.12 0.05 0.06 0.04
# 355 2.37 3.31 38.64 55.69 0.06 0.06 0.06
i 385 7.25 5.19 38.59 48.97 0.11 0.16 0.10
445 3.84 4.75 40.45 50.95 0.09 0.09 0.09
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Fig.3 Characteristics of relative abundances of C,% , C,0H, Cjp*

and CyH in expelled (a,b) and retained (c¢,d) oils for pyrolysis experiments
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Fig.4 Temperature vs. maturity parameters of rearranged hopane in expelled and retained oils for pyrolysis experiments
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