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Influence of fluid sensitivity damage on nano-pores of shale reservoir
HE Jin-gang

(Key Laboratory of Enhanced Oil and Gas Recovery of Ministry of Education of China,
Northeast Petroleum University, Daqing 163318 , China)

Abstract: The shale permeability and nano-pore structure variation of the black shale in Longmaxi group were studied subjec-
ting different fluid salinities and pH via a fluid sensitivity damage method and nitrogen adsorption experiment. The results
show that the degrees of the sensitivities of the shale rock sample to flow, salt and alkali damages can be ranked as medium
to strong. The distributions of micropores and medium pores in shale are not uniformity. The pore diameter varies from 1 to
30 nm, with a bimodal distribution peaks at 0.3 nm and 3. 8 nm. Salt sensitivity damage has little impact on the nano-pores,
while alkali sensitivity damage can make shale pore diameter reduce by 13. 20% , and the specific surface areas increase by
32.85% . Alkali sensitivity damage can generate a large number of micropores around 1 nm in diameter, which makes the o-
riginal bimodal distribution of pore sizes into tri-modal peaks. The fluid dissolution and new ore generated are the reasons that
might produce many blind-end micropores and may also block some connected micropores.
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Table 1 Sensitivity evaluation result of Longmaxi shale
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Table 3 Mineral composition change before and after formation damage
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Table 5 Nanoporous damage contrast for shale
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