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[Abstract] Composite acid fluids, characterized by shear—thinning viscosity, adjustable reaction rates, and
controllable spreading, provide a theoretical foundation and technical support for enhancing the uniformity of
acidification in carbonate reservoirs. This study addresses the complex conditions of pore structure and fracture
connectivity in reservoirs by establishing four control mechanisms: acid fluid flow field distribution regulation,
delayed reaction interface advancement, erosion channel widening induction, and stable evolution of the
acidification front. It reveals the synergistic effects of shear viscosity adjustment, reaction window transfer, and
wettability enhancement in heterogeneous structures. Core acidization experiments demonstrate that this system

significantly improves fluid distribution, reduces propagation disparities, and expands acid effect coverage,

offering technical support for acidification parameter design and control strategy optimization.
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