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Features and significance of rearranged hopanes
in pyrolyzates of hydrocarbon source rocks

Chen Julin'*  Zhang Min'

(1. Key Laboratory of Exploration Technology for Oil and Gas Research of Ministry of Education Yangize University Wuhan
Hubei 430100 China; 2. School of Earth Environment and Water Resources Yangtze University Wuhan Hubei 430100 China)

Abstract: Pyrolysis experiments were conducted on immature hydrocarbon source rocks from the well PL4 in the
Bohai Bay Basin to study the influence of thermal evolution on the formation of rearranged hopanes as well as the
relationships among rearranged hopane parameters and thermal evolution. The experimental results showed that re—
arranged hopanes displayed various characteristics during different thermal evolution stages. The absolute concen—
tration of rearranged hopanes in pyrolysis at 250 °C increased relative to that of the original sample and it gradually
reduced as experimental temperature increased from 250 “C to 400 °C. The higher the degree of thermal evolution
was the greater the proportion of absolute concentration of rearranged hopanes decreased. When the experimental
temperature was between 300—400 “C  the reduced proportions of the absolute concentration of compounds showed
a pattern of 17¢( H) -hopane > 18 ( H) -neohopane > 17« ( H) -diahopane. In addition the rearranged hopane
parameters ( 17a( H) -diahopane /17a( H) -hopane) were nearly unchanged at the stage of low mature to mature
nevertheless it gradually increased at the stage of mature to highly mature. The immature to low mature stage is the
main stage of the formation of rearranged hopanes. Higher thermal evolution has an influence on the formation of
rearranged hopanes to some degree. Moreover rearranged hopane parameters can be used as an effective maturity
index in the stage of mature to highly mature.
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Fig.1 Mass chromatograms ( m/z 191) of saturated fractions

b

at different temperatures of pyrolysis of hydrocarbon source rocks
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Fig.2  Absolute concentration of rearranged hopanes and 17( H) -hopanes varies

with temperature in hydrocarbon source rock pyrolysis experiments
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Table 1 Absolute concentration of rearranged hopanes and 17a( H) -hopanes
as well as varying proportions in hydrocarbon source rock pyrolysis experiments

17a( H) -

Ts Tm Cy Ts Cyodia Cjpdia CyH CyH
/IC /(pg* mg™)
1.674 2.232 2.697 0.365 0.402 8.956 16.684
250 2.205 3.080 4.092 0.479 0.549 13.026 24.813
275 1.822  2.443 3.298 0.407 0.450 10.063 19.110
300 1.755 2.563 3.153 0.377 0.468 10.887 19.020
325 1.187 1.897 2.093 0.233 0.271 7.670 11.679
350 0.663  0.942 1.026 0.127 0. 105 3.567 3.783
400 0.025 0.032  0.034 0.010 0.014 0.116  0.216
/C /%
250 ~300 20.38 16.78 22.94 21.37 14.77 16.42  23.35
300 ~350 62.22 63.24 67.46 66.26 77.55 67.23  80.11
350 ~400 96.21 96.56  96.68 92.47 86.84  96.75 94.29
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Fig.3 Maturity parameters of steranes and terpanes varying
with temperature of hydrocarbon source rock pyrolysis experiments
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Table 2 Maturity parameters of steranes and terpanes in hydrocarbon source rock pyrolysis experiments

| Cydia/ Cydia/  Ts/  CyTs/ €3 H22S/ CypH22S/  CpoM/  CyyM/ Cooaa20S/  Cooa3B! G/ CyTT/

T CyuH CypH  Tm  CuH  (225422R) (225+22R) CuH  CyH (RS ( Arac) CyoH  CyuH
250 0.037 0.022 0.716 0.314 0.578 0.588 0.134 0.152 0.498 0.366  0.037 0.024
275 0.040 0.024 0.746 0.328 0.579 0.588 0.141  0.158 0.492 0.361 0.041 0.026
300 0.035 0.025 0.685 0.290 0.578 0.589 0.143  0.166 0.500 0.344  0.041 0.023
325 0.030 0.023 0.626 0.273 0.581 0.585 0.162 0.183 0.493 0.323  0.045 0.020
350 0.036 0.028 0.704 0.288 0.595 0.604 0.178  0.220 0.480 0.284  0.064 0.022
400 0.083 0.064 0.776 0.29%4 0.583 0.590 0.130 0.143 0.454 0.392 0.163 0.110
Cydia/Cy H 0.02 0.06 2.4
o 17a( H) - 17a( H) -
17a( H) - 17a( H) -
o 17a( H) - — o
( 2) 17a( H) - /
17a( H) - (G/C,H) o
Cyy /Gy (C,TT/C,H) 18a( H) - 17a( H) -
o 17a( H) -
N7 H) - G/Cyy  C,TT/CH ( R,=0.50%)
— . Y 250 °C
2.3.2 18«a(H) - /17a( H) - ( 1 250 °C
18a( H) - Ts CyTs 2 o Ts/ o
Tm C,Ts/C,yH —
\ 2 18a( H) -
/17a(H) = (Ts/Tm C,,Ts/C, H) 76, RN a
( 3b) : Tm
CyTs/CyH 0.3 Ts o
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Tm Ts o
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