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The use of acid for permeability enhancement has gained popularity in mining and oil industries to enhance
the recovery rate of low-permeability formations. This study employed static acid permeability enhancement
tests, flooding acid permeability enhancement tests, and micro-CT scanning to investigate the mechanism
of permeability enhancement and changes in pore structure during acid treatment. The extent of reaction
between low-permeability sandstone samples and four different acids was evaluated by static tests, with hy-
drochloric and formic acids demonstrating good performance in dissolving filling minerals. Acid flooding
experiments were conducted under reservoir conditions with a constant flow rate, and decreases in pres-
sure difference between flow inlet and outlet were observed for most experiments, indicating an increase in
permeability. The pressure difference was lower for hydrochloric acid compared to formic acid at the end
of flooding, with permeability increases of 283% and 120%, respectively. Micro-CT scanning before and after
acid permeability enhancement tests revealed changes in pores, pore throats, and coordination numbers using
Avizo software. Based on micro-CT results, acid treatment led to an increase in the number of interconnected
pores, pore throats, and their equivalent radii, resulting in higher permeability. The improved permeability
was primarily due to the dissolution of dolomite, as identified by SEM-EDS and ICP.
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