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FTIR analyses of source rock kerogen

from different hydrous pyrolysis experiments
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(1. SINOPEC Key Laboratory of Petroleum Accumulation Mechanisms, Wuxi, Jiangsu 214126, China;
2. Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi , Jiangsu 214126, China)

Abstract; The generation of hydrocarbons occurred through a complex physical and chemical reaction process in
finite pore space under lithostatic pressure and fluid pressure ( PVT-L jointly controlled condition). Most of the
hydrous pyrolysis experiments have been carried out with low-pressure and relatively large reaction space due to
experimental device limitations. PVT-L jointly controlled experiments and conventional autoclave hydrous pyroly-
sis experiments have been carried out with immature shale from the Biyang Sag, Nanxiang Basin, and kerogens
from the experiments were characterized by FTIR, which expressed four trends: (1) Accompanying aliphatic
group cracking, oxygen-containing group shedding and aromatic group condensation, the evolution of kerogen ex-
perienced three periods including slow oil generation, fast oil generation and finishing oil generation. (2) FTIR
parameters show more extensive aliphatic group cracking for conventional autoclave hydrous pyrolysis experi-
ments, while there is still relatively strong hydrocarbon generation in the PVT-L jointly controlled experiment.
(3)The lower aromatization of saturated hydrocarbons in PVT-L jointly controlled experiment may be relevant to
higher fluid pressure in a finite space. (4) The slight increase of oxygen level implies the role of water in the hy-
drocarbon generation process. Different evolutionary characters of kerogen reflected the differences of reaction
mechanism, which implied that it is important to choose an appropriate experimental mode in practical research.
Key words: simulation experiment of hydrocarbon generation and expulsion; PVT-L jointly controlled condition;
FTIR ; source rock
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Table 1 Geochemical characteristics of source rocks comparing hydrocarbon generation
in PVT-L jointly controlled experiments and conventional autoclave hydrous pyrolysis experiments

TN W/ TOC &/ PWid A"/ T/ S,/ R,/ Iy/ 1,/
B IR s/ W , 2 | H | 0 |
m % % T (mg-g') % (mg-g') (mg-gh)
PVT-L 3545 1523.0 2.64 0.073 9 444 15.83 0.38 600 14
FWHLEESE 15325 3.22 0.041 9 445 22.30 0.38 684 13

R2 2HMARKRMAXKREARES
Table 2 Experimental conditions for hydrocarbon generation in PVT-L jointly
controlled experiments and conventional autoclave hydrous pyrolysis experiments

PVT-L 3454

LR T 2R K AL

FEMRm WEC e, RIBRE  REEE KR SRR

MPa WARE S/ MPa Ak 1/ MPa mL JE 71/ MPa
1 1500 275 34.50 15.00 22.50 6.0 4.1
2 1700 300 39.10 17.00 25.50 6.0 6.6
3 2 000 325 46.00 20.00 30.00 6.0 9.8
4 2261 350 52.00 22.61 33.92 6.0 11.4
5 2 400 360 55.20 24.00 36.00 6.0 14.2
6 2 500 370 57.50 25.00 37.50 6.0 15.1
7 2 800 380 64.40 28.00 42.00 6.0 15.9
8 3000 400 69.00 30.00 45.00 6.0 18.3
9 4 000 425 92.00 40.00 60.00 6.0 222
10 5000 450 115.00 50.00 75.00 6.0 23.1
11 6 500 500 149.50 65.00 97.50 6.0 34.7
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Fig.2 Trend of aliphatic hydrocarbon parameter to temperature
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