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Genesis of illite in Chang 7 tight oil reservoir in Heshui area, Ordos Basin
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Abstract ; Chang 7 reservoir in Heshui area, Ordos Basin is a typical tight oil reservoir with high content of illite up to
9. 1% ,which is the key factor controlling the quality of reservoir. Analyses of the composition , distribution and occurrence
of illite through SEM,EDS, cast thin section and X-diffraction show that the Chang 7 reservoir is very fine turbidity sand-
stones. The pervasive dissolution of K-feldspar yield lots of secondary pore which is the main pore type. The illites are com-
plex in chemical composition and are mainly in scattered , chaotic sheet-like shape. They only occur in residue intergranular
pores. And their content increases with the decreasing of grain size. In comparison with the adjacent shales,the relative con-
tent of clay mineral is similar,but the K-feldspar/plagioclase ratio is smaller. Volcanic activities were very intense during
the deposition of Chang 7,which provides the favorable condition for semctite development at the early diagenetic stage.
The semctites were transformed to illites subsequently. This process may be the main genesis of illite in Chang 7 , as illiti-
zation of smectite is very common. In addition , the palaeo-geotemperature in the study area is generally lower than 120 °C
and there are no external potassium-rich hot fluid input, making it impossible for the formation of illite of other genesis.
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Table 1 Comparison of matrix contents between Chang 7 in Heshui area and Chang 8 in adjacent area
HIX [ — \ A % — S,
A RAE kA A BROrRa Rk lEIEPaya] HAtb ait I
i K7 3.7 4.2 0.3 4.0 0 0.2 0.5 0.1 14.1 75
B K 8! 1.0 3.2 1.2 0.1 5.1 1.6 0 0.5 12.7 78
(=P8 K 8! 0.3 4.0 1.8 0.4 3.7 1.7 0.1 0.5 12.5 64
i K 8! 0.9 1.4 3.6 0.9 0.8 1.9 0 0.4 9.9 147
K 7! 0 8.7 0.4 0.3 1.1 1.2 1.9 0.3 13.9 130
K77 0 9.2 0.4 0.2 1.0 1.3 1.4 0.3 13.8 140
Bk K7 0 9.2 0.3 0.1 0.8 1.2 1.3 0.4 13.3 31
K 8! 0.3 2.7 2.9 0.2 2.1 1.6 0.1 0.9 10.7 181
K 82 0.1 0.9 7.0 1.0 2.3 1.0 0 0.6 12.9 110
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Fig.2 Distributions of matrix and pores of Chang 7 sandstone in Heshui area
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Fig.3 Scanning electron micrographs illustrating the texture and morphology of illite in Chang 7, Heshui area
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Table 2 Chemical composition of illite and K-feldspar by SEM-EDS in Chang 7 ,Heshui area

WY&/ %

R e, B
o Na, 0 MgO AL, 0, Si0, K,0 Ca0 TiO, FeO
1 21.34 65.52 7.84 5.29
R AR
2 1.64 22.65 65.82 6.68 3.21
A
3 1.26 24.36 65.75 5.74 2.88
4 1.91 15. 04 45.83 9.57 2.28 25.36
5 1.76 21.72 68.35 4.90 3.27
£FAER 6 3.02 19. 36 35.75 4.30 0. 80 36.78
FRFIA
7 1.47 23.98 57.96 6.24 2.86 7.49
8 3.17 23.31 51.69 3.58 1.06 4.65 12.54
9 1.57 1.94 27.48 59.12 4.83 1.05 4.02
SrEeEL R
10 1.42 24.53 63.10 7.68 3.27
REPFA
11 2.15 27.15 61.42 5.39 3.89
12 18.14 71.70 10. 16
KA
13 17.71 67. 80 14.48
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Fig.5 Mineralogy of the profile obtained through XRD of whole-rock for Chang 7 sandstone and shale in Heishui area
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Fig.6 Clay mineral composition profile of Chang 7 sand stone and shale by XRD in Heshui area
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