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Gas generation period and quantity of organic-rich Niutitang
Shale in Qiannan Depression, China
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(1. Institute of Unconventional Hydrocarbon and New Energy Sources in China University of Petroleum ,
Qingdao 266580, China;
2. College of Chemical Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: In order to evaluate the gas generation period and quantity of the organic-rich Niutitang Shale in Qiannan Depres-
sion, pyrolysis experiments were performed using the samples of Xiamaling Shale from the Upper Proterozoic Qingbaikou sys-
tem in the North China Platform, and the crude oil generated from the Lower Cambrian source rocks in Tarim Basin. Combi-
ning the sedimentary and thermal history of the study area, the gas generation period and quantity were calculated using the
chemical kinetic method. The results show that the oil generation period of Niutitang Shale is about 510-430 Ma in Qiannan
Depression, i. e. , from the early stage of Early Ordovician to the end of Early Ordovician. The gas generation period of
Niutitang Shale is about 500-240 Ma, from the Early Ordovician to the Late Permian, including two stages that are gas gen-
eration from kerogen (500-475 Ma) and gas generation from oil cracking (400-240 Ma) , from the Early Ordovician to the
Middle Ordovician and from the Devonian to the Early Permian, respectively. The total gas generation quantity of the organic-
rich shale from Niutitang Shale in Qiannan Depression is about 2735. 7x10" m*. The main gas generation periods are Ordovi-
cian, Devonian and Carboniferous. Accordingly, the gas generation quantity is 14.72 m’/t, 8. 87 m’/t and 6. 54 m’/t, re-
spectively, which is 41.0% , 24. 7% and 18. 0% in the total gas generation quantity from unit weight shale, respectively.

Keywords: Qiannan Depression; Niutitang Shale; organic-rich shale; gas generation period; gas generation quantity
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Fig.1 Stratigraphic column and geochemistry characteristics of Niutitang Shale in Qiannan Depression
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Table 1 Characteristics of shale in Niutitang Shale

of Qiannan Depression
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Table 2 Geochemical characteristics of Xiamaling Shale in Huabei Platform

RE UL R/% TOC/ % (. S /(mg - g™") S,/ (mg - g™") I/ (mg - g7")
i i1 I, 0.5 5.98 439 0.45 19.13 320. 00
sy | I, -1 2.5 6.31 446 0. 04 0.15 4.48
*F3 BEAKREMIE T 62 HIEMMFMEFE
Table 3 Characteristics of crude oil sample from well Tz62 in Tarim Basin
. W p/ S B 2 B % TR AL %
JXe= )2 RE H/m s -
(g-em™) fEFE FFEKE  ABREMIE R C H N 0
FERFR HEAR 4052.88~4073.58 0.931 53.256 33.285 13. 459 71.75 13.00 0.33  0.28

2.2 WIRERAMEMAE
WG E 27 T 2 1k i2 o), JE
KA BV LRRIR D) T #5188 ) PHia sl
B iz s AL LIz sh S Z RSB 3l . pF9E X A4
FHIRAREEZ) R (3.0 ~3.5) C/100 m"™) 4548
U1 I FERG A BRI T S R4 53R B oA
EPR R, A0 2.51% , (ERT ABF5E 2 3600 |,

WRHE B T 1 A VTR 2 R B 1 5 e M B B L
1 A Bl F 52 T 568 ~527 Ma il 514 ~260
Ma [ IR 2% 12 LRI 72 ;527 ~ 514 Ma Al 260 ~ 230
Ma FY 75 PR DR I 72 DA % 230 Ma 2 814 il 22
FABHRTE AL FR T R Y B 2F B A DU T &
7 0 d5e R T BRR K 5400 m, J5 w190
(B3, 4k 2627 ], B1B2)) .



-58 - T E G HKFFIR(ERAFR)

2016 6 A

—
(=3
(=3

o0
=3

g ES g
2 2 E
: 3 i
§ 60| E 60 § 60 '
H 40 + SKEME30C/H 1T 49 L EIBMC/H I 49 / 4 SEEH2C/h
R —iHHEE30Ch &) —it5E30C/Hh B , — 5 {H2C/h
= 20} . SCR 40T/ B 20 . seibfE40c/m ¥ 20 / SLIE20C/h
g — HH{E40C/h ;‘ﬂi i — J15540°C/h % X — 20/
F 200 300 400 500 600 200 300 400 500 600 7 350 400 450 500 550 600 650 700
\ET/IC BET/IC \BET/IC
(a)TF B AR A (b)) TEMRES (e) MWEMES

B 2

THIRTUEMHE MEREF 62 ARBMESERERFREZNXR

Fig.2 Transformation ratio of oil and gas generated from Xiamaling Shale and

oil cracking to gas from well Tz62 at different temperature and heating rate
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Fig.3 Burial history and thermal history of Niutitang
Shale from well Hyl in Qiannan Depression
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Fig.4 Hydrocarbon generation history of Niutitang
Shale in Qiannan Depression
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Fig.5 Original total organic carbon and hydrogen index of Niutitang Shale from well Hyl in Qiannan Depression
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Fig.6 Gas generation amount from Niutitang Shale of
each geological period in Qiannan Depression
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Fig.7 Gas generation intensity of source rocks in

Niutitang Shale in Qiannan Depression
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