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Petrologic and geochemical characteristics and carbon sequestration capability
of the Permian Shigianfeng Formation around Ejin Horo Banner of Ordos Basin

LIU Na-na', LIU Li*, MING Xiao-ran!, WANG Fu—gangz, SONG Tu-shun! and
WANG Li-juan'
(1. College of Earth Sciences, Jilin University, Changchun 130061, China; 2. College of Environment and Resources,
Jinlin University, Changchun 130061, China)

Abstract: Ordos basin is the potential target zone of CO, underground storage in China. Well Zhongshenjian X is
located near the Ejin Horo Banner, neighboring the underground CO, injection well “Zhongshenzhu One”, and
the two wells have the same formation system and rock composition. To predict the potential of carbon seques-
tration in the reservoir and the mudstone transformation conditions in the demonstration area and provide basic
geological information and relevant data for numerical simulation of the CO, geological storage, the authors in-
vestigated petrologic and geochemical characteristics of Shigianfeng Formation in well Zhongshenjian by means of
polarizing microscope, SEM, X-ray diffraction and X ray fluorescence, and the results suggest that the sand-
stone of Shigianfeng Formation is mainly feldspathic lithic sandstone and lithic feldspar sandstone, and the mud-
stone is mainly composed of quartz, clay minerals and feldspar, in which the clay minerals are mainly smectite

and illite, followed by kaolinite and chlorite. It is inferred that sandstone in Shigianfeng Formation could form
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the mineral trap relative to the CO, leaks by forming carbon sequestration minerals such as dawsonite, calcite,

ankerite and siderite, and then the long-term and safe storage of CO, could be realized. In addition, metals were

mobilized, resulting in the bleach of the red mudstone interlayer.
Key words: Ejin Horo Banner of Inner Mongolia; Shigianfeng Formation; mineral trap; CO, geological storage
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Fig. 1
Zhongshenjian X in Permian Shigianfeng Formation and
sampling locations

Schematic stratigraphic columnar section of well
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Table 1 Statistics of framework clastic composition of sandstones
m a a b b b +
Sq-8 1706 - 45 20 25 50 22 28 1
Sq-6 1719 - 50 15 25 55 17 28 1.22
Sq-31 1759 - 55 20 10 65 23 12 1.86
Sqg-30 1765 > 50 25 10 59 29 12 1.44
Sqg-15 1846 N 45 20 7 62 28 10 1.63
Sq-12 1861 = 45 15 20 56 19 25 1.27
Sq-22 1878 - 50 15 20 59 18 23 1.44
Sqg-21 1885 - 50 15 5 60 27 13 1.5
Sq-20 1891 - 55 25 10 61 28 11 1.56
Sa-19 1897 - 50 15 20 59 18 23 1.44
0 b__ _ b__
__ b,
11% ~32% 4% ~12% 3%
~15% 2% ~11%
2a 3 27% ~45% 9% ~
- - 25% 2% ~6% 3% ~7%
1~1.86 1 1986
2b
2.2
2 <
0.004 mm 80% ~ 85 % 3
0.004~0.05 mm 15% ~20%
3.1
1986 X
X 3 4 SiO,

42% ~74%

60.02% —68.98% ALO; 10.74% ~
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Fig. 2 Microphotographs of sandstone from Shigianfeng Formation (crossed nicols)
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a—fine-middle grained calcareous lithic feldspathic sandstones; b—middle-fine grained calcareous feldspathic lithic sandstones;
F—feldspar; Q—quartz; C—calcite cement
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Fig. 3 Triangular diagram of framework clastic composition

of sandstones
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Table 2 Thin section identification of mudstone samples
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Table 3 Whole rock X-ray diffraction analyses of mudstone samples

wp %

m
Sq-5 1725 32 4 5 7 28 16 3 5
Sq-2 1750 13 11 7 2 39 17 5 6
Sq-1 1758 11 22 5 3 34 15 6 4
Sq-28 1778 14 4 4 14 35 18 5 6
Sq-27 1780 15 4 3 4 43 19 6 6
Sg-25 1786 20 5 3 2 40 20 5 5
Sq-24 1792 13 4 5 4 45 17 6 6
Sqg-40 1801 11 16 13 5 34 13 4 4
Sqg-38 1811 14 8 5 5 43 14 6 5
Sq-37 1 815 19 6 4 5 36 19 6 5
Sqg-36 1821 14 12 5 11 32 16 5 5
Sq-34 1833 15 13 8 3 41 11 5 4
Sq-33 1836 13 14 6 5 38 15 5 4
Sqg-32 1839 19 25 5 3 31 11 2 4
Sq-17 1 840 14 7 11 3 42 12 5 6
Sqg-14 1 850 19 17 5 6 34 13 3 3
Sq-13 1857 15 5 7 4 41 18 5 5
Sqg-18 1907 19 5 4 3 43 15 5 6
Sq-57 1915 16 18 10 3 28 14 4 7
Sq-56 1924 23 28 5 2 27 9 3 3
Sq-55 1928 15 27 6 2 31 12 3 4
Sq-53 1937 21 5 4 3 39 19 5 4
Sq-52 1946 16 7 15 4 36 15 3 4
Sq-51 1948 11 8 4 4 38 25 4 6
Sqg-50 1949 14 13 5 4 37 16 5 6
Sq-48 1952 18 6 4 3 44 14 5 6
Sq-47 1954 22 23 6 4 29 10 3 3
Sq-46 1956 14 20 3 6 33 15 4 5
4 wp %
Table 4 Major element content of sandstone samples
m SO, TiO, ALO;  Fe0; FeO MnO MgO CaO Na,O K,O P,0s LOI
Sq-8 1706  66.50 0.56 11.92 5.95 1.09 0.12 1.91 3.05 1.52 2.76 0.11 3.82 99.31
Sq-6 1719  68.98 0.57 11.84 4.58 1.14 0.10 2.01 2.77 1.62 2.87 0.11 3.38 99.96
Sqg-30 1765 65.64 0.55 12.35 4.40 1.09 0.04 2.31 4.02 1.54 2.89 0.11 4.71 99.64
Sqg-15 1846  60.22 0.57 13.21 4.90 0.67 0.06 2.74 5.79 1.57 3.00 0.11 6.63 99.47
Sqg-12 181 65.02 0.57 13.55 4.65 0.88 0.10  2.41 3.58 1.48  2.93 0.13 5.25  100.56
Sg-22 1878 68.46 0.53 11.74 3.95 0.83 0.12 1.87 3.30 1.63 2.86 0.13 3.88  99.31
Sq-21 1885 67.56 0.52 12.66 3.82 0.78 0.06 2.10 3.67 1.75 2.92 0.11 4.34  100.28
Sq-19 1897 65.72 0.57 12.88 4.15 1.24 0.08 2.35 3.45 1.65 2.93 0.11 4.36 99.49
5 wp %
Table 5 Major element content of mudstone samples
m SO, TiO, ALO;  Fe0;5 FeO MnO MgO CaO Na,O K,O P,0s LOI
Sq-9 1698 69.44 0.60 11.64  4.37 1.50  0.08 1.80 2.66 1.60 2.83 0.13 3.30 99.96
Sqg-23 1796  67.94 0.57 11.87 4.51 1.29 0.08 2.08 3.56 1.53 2.80 0.13 3.90 100.27
Sq-44 1969 71.62 0.57 10.75 3.67 1.09 0.10 1.62 2.92 1.77 2.84 0.11 2.91 99.97
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