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ABSTRACT
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The achievement of carbonate matrix acidizing relies on the wormhole
formation. These channels are strongly dependent upon the fluid/rock systems
and injection rates. Especially, the latter, they change wormhole structures
from conical shaped channels, with a large diameter and little branching, to
single dominant channels, to highly ramified channels along with the injection
rates. At the intermediate, it is the optimum injection rate requiring a least
volume of acid to penetrate a desire distance. The optimum injection rate can
be found by understanding the calcite dissolution phenomena. They consist of
sequential reactions, reactant transport to surface, reversible surface reactions,
as well as product transport from surface to bulk fluid. Therefore, this study is
conducted to investigate the influence of these steps. Damkohler number
defined as the ratio of the net rate of dissolution by acid to the net rate of
convective transport of acid is presented. The optimum Damkohler number is
observed at a value of approximately 0.29 for a wide range of fluid/rock
systems, including formic acid and maleic acid. So, these weak acids are
possible to use as a substitute for avoiding using hydrochloric acid. Because
this strong acid causes various severe problems such as high corrosity, rapid
reactions, and high inducing sludge precipitation.
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