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Effect of mineral dissolution by organic acids on pore
structure of shale reservoir
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Abstract : In order to know the dissolution of common mineral ions in shale dissolved by organic acid, the impact of dissolu-
tion on secondary pore structure of shale was investigated, in which the dissolution experiments were designed on shale sam-
ples from the member 3 of Shahejie Formation of Paleogene in Nanpu sag with different types of organic acids (acetic acid
and oxalic acid) and different temperatures. The plasma-atomic emission spectrometry was conducted on the solution after the
reaction. Also, the X-ray diffraction, scanning electron microscopy and low-temperature nitrogen adsorption analysis were
conducted on dissolved samples. The results show that dissolution of common mineral ions in shale with increasing reaction
temperature has two situations, which are " increase, decrease, compound and little" by acetic acid, and “increase, de-
crease, compound” by oxalic acid respectively. And different ions show different dissolution coefficients. In general, the or-

ganic acid dissolution of shale shows obvious positive correlation with temperature. And different types of organic acids show
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different dissolution mechanisms on shale significantly. In the dissolved shale, the size and distribution of intragranular pore

in shale increase. It is also found that the small scale of erosion occurs in the contact part of intergranular pore, resulting in

net-pore phenomenon and increased width of micro crack. Also the accompanied new-born clay minerals are formed, such as

illite, kaolinite and montmorillonite. The acetic dissolution promotes the formation of microporeand mesoporein the shale,

which increases the surface area. Meanwhile oxalic acid dissolution results in the formation of mesopore and macropore,

which increases the average pore size of the shale. The preliminary determination of shale porosity enhancement by organic

acid dissolution shows the limited capacity of enhancing porosity, which is not as significant as expected.

Keywords : organic acids; dissolution; ions release; shale pore structure; porosity enhancement effect
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Table 1 Dominant mineral and elemental composition

of shale samples of Paleogene in Nanpu sag
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Table 2 Data of mineral ions concentration by organic acid

dissolution of shale samples of Paleogene in Nanpu sag
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Fig.1 Situation of mineral ions strippingby ethanoic acid dissolution in different temperatures

of shale samples of Paleogene in Nanpu sag
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Table 3 Stripping coefficient by organic acid dissolution

of shale samples of Paleogene in Nanpu sag

L L TR H R
— B, CGRRIR Y pTve ST 4
C Al Si Ca Mg
60 0.45 0.59 55.05 63.6
80 0.37 1.09 70. 62 71.30
90 0.23 3.11 85.37 73.37
2w 100 0.31 3.09 105.15 53.79
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Fig.2 Situation of mineral ions stripping by oxalic acid dissolution in different temperatures

of shale samples of Paleogene in Nanpu sag
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Fig.3 Change situation of total ion concentrations by

ethanoic acid and oxalic acid dissolution of shale

samples of Paleogene in Nanpu sag
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of Paleogene in Nanpu sag
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Fig. 6 Effect of pore parameters by ethanoic acid dissolution in different temperatures

of shale samples of Paleogene in Nanpu sag
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Fig.7 Effect of pore parameters by oxalic acid oxalic acid dissolution in different temperatures

of shale samples of Paleogene in Nanpu sag
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Fig.8 Pore volume histogram by organic acid dissolutionof shale samples of Paleogene in NanPu Sag
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Fig.9 Specific surface histogram by organic acid dissolution of shale samples of Paleogene in Nanpu sag
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