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Genetic mechanism of authigenic kaolinite with different
occurrence in sandstone reservoirs: A case of
Shahejie Formation in Dongying Sag

WU Songbai

(Exploration and Development Research Institute ,Shengli Oilfield Company ,
SINOPEC , Dongying City ,Shandong Province,257015, China)

Abstract: The dissolution and transformation of feldspar particles in acidic fluid environments are the important cause of the forma-
tion and evolution of secondary pores in sandstones. Such diagenesis has an important influence on the formation, evolution, and dis-
tribution of favorable reservoirs in deep oil-bearing basins. Authigenic kaolinite is the main diagenetic product in the transformation
process of feldspar particles in acidic fluid environments. Its genetic mechanism and occurrence affect the types of reservoir pores
formed during this process. Taking Shahejie Formation in Dongying Sag as an example, this paper used numerical simulation meth-
od based on the thermodynamics to clarify the formation process of authigenic kaolinite under different formation temperatures. In
addition, it employed means such as cast thin sections and scanning electron microscopy to reveal the genetic mechanisms and feld-
spar transformation process in different diagenetic environments. The results show that when the formation temperature is higher
than 120 °C, the autogenic kaolinite in the reservoirs is the transformation product of gibbsite and feldspar. The secondary pores
formed during this process are intercrystalline micropores of kaolinite, and the pore structure is the micropore-fine throat. When the

formation temperature is lower than 120 °C, the authigenic kaolinite in the reservoirs is the product of pore fluid precipitation or the

ke H 91:2022-06-30,,

FEE A ALK (1975—) , 55, ) PR, = AR, A1, Al S S R 25 & WF9E TAE . E-mail : wusongbai.slyt@sinopec.com,,
S S FE ORI TR T A A MRS A G B R ™ (20162X05006) , oL 77 AR H 650 i BE MG U T L % 4
FARILE” (P22066)



305 5

TIARA BD et 2 A R AR A e 0 A B PR AL B A 2 i i T S -13-

combination of gibbsite and silica-containing particles. The secondary pores formed during this process are macropores resulting

from feldspar particle dissolution, and the pore structure is the macropore-coarse throat.

Key words: acidic fluid; authigenic kaolinite ; genetic mechanism ; sandstone reservoir; Dongying Sag
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Fig.1 Distribution of structural units in Dongying Sag
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Tablel Element content statistics of authigenic kaolinite of
different occurrence in sandstone reservoirs
of Shahejie Formation, Dongying Sag
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Fig.3 Distribution characteristics of authigenic kaolinite of
different occurrence in sandstone reservoirs

of Shahejie Formation, Dongying Sag
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Table2 Chemical reaction equations and equilibrium constants for authigenic kaolinite formation
during feldspar transformation in acidic fluid environment

s A2 SN 5 X RE KiE
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4 Al(OH),(aq)—AIO(OH) (s)+H,0(1)13¢! K=1/[AI(OH),(aq) |
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Equilibrium constants of chemical reactions for partial autogenic kaolinite formation in Shahejie Formation, Dongying Sag
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Fig.6 Temperature and pressure characteristics of sandstone reservoirs in Dongying Sag
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