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Abstract

With the development of carbonate oil and gas reservoirs gradually shifting toward deep, ultra-
deep, and complex fractured-vuggy reservoirs, challenges such as strong reservoir heterogeneity,
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complicated pore structures, and uneven acid distribution have become increasingly prominent,
placing higher demands on acidizing stimulation technologies. For carbonate reservoirs, acid-rock
reactions are required to effectively remove near-wellbore damage, improve pore-throat connec-
tivity, and enhance reservoir seepage capacity. Meanwhile, problems such as rapid acid consump-
tion near the wellbore, preferential acid flow into high-permeability channels, and insufficient deep
reservoir stimulation must be avoided. Hydrochloric acid, as a conventional acidizing system, has
been widely used because of its strong dissolution capacity and relatively low cost. However, its
rapid reaction rate, strong corrosiveness, and limited effective penetration distance remain signif-
icant limitations. While hydrochloric acid systems continue to be developed, retarded acid systems
such as gelled acid and emulsified acid, as well as diverting acid systems including viscoelastic sur-
factant self-diverting acid and temporary plugging diverting acid, have also been continuously im-
proved, showing considerable application potential. This paper systematically reviews the research
progress of carbonate acidizing technologies, with emphasis on acid-rock reaction mechanismes,
major acid systems, acidizing performance evaluation methods, and existing problems and devel-
opment trends, aiming to provide guidance for acidizing stimulation and acid system optimization
in complex carbonate reservoirs.
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