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Application of catalytic hydropyrolysis in solid bitumen-source correlation
of the paleo-oil reservoirs in Nandan area

FANG Yun-xin'?*, GENG An-song1*, LIAO Yu-hong' and WU Liang-liang'*

1. State Key Laboratory of Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: The Dachang Middle-Devonian solid bitumen and its potential source rock, Devonian mudstone of trough
facies in the Nandan area, south China, are all at over-mature stage. Low concentration of extractable organic matter,
intense thermal alterations, and sever biodegradation may obscure the oil-source correlations based on routine biomarkers.
Thus, direct molecular geochemical evidences are absent in most bitumen-source correlation studies. Catalytic
hydropyrolysis is a new approach that can release biomarkers from highly mature kerogen and solid bitumen. It shows the
advantages to maximize the yields of covalently-bound biomarkers from kerogen, to minimize structural rearrangement of
biomarker species, and to maintain the biologically-inherited stereochemistry. In the research, the covalently-bound
biomarkers and n-alkanes released from the Middle-Devonian solid bitumen and two kerogens of the potential Devonian
mudstone of trough facies in the Nanpanjiang Depression by catalytic hydropyrolsis were analyzed for GC-MS and
GC-IRMS to clarify the origin of organic matter in the paleo-oil reservoirs. The results indicated that the Devonian
mudstone of trough facies probably were the main source for the Dachang Middle-Devonian solid bitumen in Nandan area.
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1
Table 1 The basic geochemical parameters and the hydropyrolsis yield of the samples
TOC (%) Tmax(' ) A(mg/g ) R (mg/g ) (%o)
NDDCLC-1 Dl 521 8.0 -26.1
NDPC-9 D»l 3.68 608 0.0146 0.34* -26.8
NDTG-1 Dyl 4.59 609 0.0247 0.30* -27.7
R (mg/g ) : TOC TOC; s
TOC,; (mg/g ) Ro R =Ryx TOCy/TOC, TOC s
TOC
nC,,
NDDCLC-1 uC.. NDDCLC-1 NDDCLC-1
NDPC-9 | ne., NDPC-9 NDPC-9
nC,,
NDTG-1 M NDTG-1 NDTG-1
R i A
5 GC TIC

Fig.5 The TIC of saturated hydrocarbon in the hydropyrolsis products and the blank samples
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Fig.6 The m/z 191 and m/z 217 mass chromatograms of the hydropyrolsis products of the solid bitumen and source rocks
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2

Table 2 The biomarker parameters of the hydropyrolsis products of
the bitumen and source rocks

NDPC-9 NDTG-1 NDDCLC-1
Ts/(Ts+Tm) 0.53 0.54 0.55
22S/(22S+22R) Cs;- 0.59 0.56 0.60
22S/(22S+22R) Cyo- 0.64 0.64 0.78
BR/(BR+aa) C- 0.39 0.44 0.48
C27/C27~C29—(1(1(1R 0.42 0.38 0.39
ng/C27~C29—(lU.(1R 0.23 0.27 0.28
Cy9/Cy7~Cho-a0aR 0.36 0.34 0.33
/ 2.19 2.03 1.72
Cps- / Cso- 0.16 0.15 0.18
Cos- / Ca3- 0.36 0.35 0.37
Co- / C3o- 0.57 0.55 0.57
/Cs0- 0.17 0.17 0.17
/Cs1- 0.40 0.41 0.39
/Cs0- 0.14 0.13 0.13
NDDCLC-1 NDPC-9
NDTG-1 -
Cys- /C3p- 0.15~0.18
> Cos-
/C23' /C3 1~
Cyo- / Cso-
/C30- (2
m/z 217 ,
Cy7~Cyo-
C175C20>Cys ( 6)
NDDCLC-1 NDPC-9
NDTG-1 -Cy7~Cyo
, C21- /C27-0.(10.R 0.40~0.50
m/z 191 m/z 217
Dl
D21 5
3.3 otC
[23]

[11]
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53C
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(6]
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Fig.7 The ¢'"°C values of individual n-alkanes in the hydropyrolsis
products of solid bitumen and source rocks

3 53C (%)
Table 3 The 6'"°C values of individual n-alkanes in the hydropyrolsis
products of solid bitumen and source rocks

NDTG-1 NDPC-9 NDDCLC-1
16 —29.8
17 -29.6
18 -28.0 —28.8 -29.4
19 —28.6 -30.2 -29.5
20 —29.2 -30.0 -29.6
21 —29.4 -30.8 -29.5
22 -29.7 -31.0 -29.4
23 -29.8 -31.4 -29.6
24 -30.0 -31.4 -29.7
25 -30.1 -31.2 -29.9
26 —29.5 -30.8 -30.0
27 -31.1 -31.4 -30.3
28 -31.0 -31.4 -30.7
29 -29.9 -31.4 -30.0
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