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Fig.1 The sampling location of shale sample
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Table 1 The basic information of shale sample
TOC /% Sy /(mg/g) T,/ C 1%
MYl — 2.89~25.82 0.18~2.15 430~442 0~9
; 2.81~17 0.29~1.21 434 ~440 0~5.8
cCcl HC1 0.45~12.3 0.04~2.39 492 ~554 0~4.8
' C 047-266 — —
cclr 0
0.79~15.3 0.01~0.19 448 ~549
HC1 2.4
3.42~11.29 — — 2~6
; cclr
0.79~18.8 0.008~2.31 462~561 0~25.5
HC1
2.69~4.59 0.01~0.19 594 ~ 607 0~2.9
/ ; ;
) 1.08~4.16 0~0.01 471~610 0~8.4
2

Fig.2 Morphologies of pyrite grains in shales formed in different sedimentary facies
(a) \(b) MY1 - () HC1 P(d)—(6) ;
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Table 2 The characteristics of pyrite and organic matter in shales formed in different sedimentary facies
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Fig.3 Correlation of pyrite with TOC contents
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Fig.5 Correlation of pyrite with free hydrocarbon ( S,) contents
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Fig.4 The effect of pyrite on the accumulation of organic matter with different types
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Fig.6 Characteristics of organic pores existing within organic/pyrite assemblages
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Fig.7 The intergranular pores within pyrite framboids and the dissolution pores formed due to the loss of pyrite crystallites
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Fig.8 Liquid hydrocarbon on the surface of and in the pore space of framboid pyrite
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Fig.9 Correlation of pyrite content with

methane sorption capacity
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Study on the effect of pyrite on the accumulation of shale oil and gas

Cao Tao+ao' Deng Mo Song Zhi-guang’ Liu Guang—=xiang’
Huang Yan-ran' Andrew Stefan Hursthouse'
( 1.Hunan Provincial Key Laboratory of Shale Gas Resource Utilization
Hunan University of Science and Technology Xiangtan 411201 China;
2. Wuxi Research Institute of Petroleum Geology SINOPEC Wuxi 214126 China;
3. Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China)

Abstract: Pyrite is widely distributed in organic matter rich mudstones which is regarded as an indicator mineral of
sedimentary and diagenetic environment. However the study on the effect of pyrite on shale oil and gas accumulation
is relatively poor.The study on the morphologies of pyrite in organic—ich shales from Yangtze region and Maoming
Basin reveals that ( 1) pyrite framboid in shales formed in hydrostatic deep-water shelf and basin facies is plentiful
and has a small size (2) the shale formed in oxygenic semi-deep to deep facies has a large number of large-sized
framboid pyrites and ( 3) there is few or no pyrite in shale formed in shoreland-swamp and shallow shelf environ—
ments. Pyrite has positive correlations with TOC and liquid hydrocarbon ( S,) contents reflecting that the formation
and content of pyrite is closely related to organic matter and pyrite could promote the pyrolysis and cracking of or—
ganic matter. Abundant organic pores are developed in the organic/pyrite assemblages which could significantly in—
crease the specific surface area and then increase methane sorption capacity of shale.A large amount of intergranular
pores in pyrite framboids and their surface areas and the moldic pores related to the dissolution of the pyrites are a—
ble to provide large space for liquid hydrocarbon and free gas.Therefore the pyrite especially framboid pyrite is an
important factor of the evolution of organic matter and hydrocarbon accumulation in shale reservoir and the favorable
area of shale gas could be predicted according to the distribution of pyrite in vertical and horizontal directions.
Key words: Framboid pyrite; Sedimentary environment; Organic matter evolution; Organic pore; Intergranular pore;

Shale gas and oil accumulation



