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Table 1 The change of dissolution rate (%) with time of

reaction of granite samples with different mud acid

J2 o7 15 E] Ch)
B T

0.5 1 2 3 4

12%HCI+5%HF | 13.07 | 15.36 | 17.61 | 20.28 | 18.19
12%HCI+7%HF | 13.51 | 18.62 | 23.25 | 23.58 | 19.89
12%HCIH+9%HF | 15.38 | 18.90 | 27.78 | 32.10 | 27.37
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Fig. 1 The dissolution curves of granite with different acids and change of K™, Na™, A", Si'", Ca’"

content in residual acid solution
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Table 2 Granite mineral composition, reaction equation and neutral mechanism parameters
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Table 3 Granite dissolution and precipitation parameters

under HF mechanism
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Fig. 3 Fitting curve of experiment and numerical simulation
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A study on the reaction kinetics of regular mud acid and granite

YUE Gaofan"? , LI Xiaoyuan'® , GAN Haonan"* , WANG Guiling""?

1) Institute of Hydrogeology and Environmental Geology , Chinese Academy of Geological Sciences, Shijiahzuang, 050060 ;
2) Technology Innovation Center of Geothermal & Hot Dry Rock Exploration and Development
Ministry of Natural Resources, Shijiazhuang, 050060

* Corresponding author ; guilingw@ 163. com
Abstract

Chemical stimulation can improve the fracture connectivity and permeability of an EGS reservoir.
Experiments were carried out on the interaction of RMA (regular mud acid) with granite. The mechanism
of acid rock action was clarified, and the dynamic model of multi-mineral reactions was established. Higher
the HF concentration in the RMA, higher is the dissolution rate of the granite, but secondary precipitation
is more likely to occur. Na™ and K¥ come from feldspar and illite, AI’*" and silicon from feldspar and clay
minerals, Ca’" comes {rom calcite in the early stage, and is influenced by calcium-feldspar and fluorite in
later stages. The reaction is a dynamic reaction under dual mechanism control. The order of magnitude of
the mineral dissolution rate constant under the HF mechanism is approximately 10°* ~10°, which is
increased by about 9 orders of magnitude compared to that of minerals under neutral mechanisms. The

results can provide theoretical support for chemical stimulation of the EGS reservoir.

Key words: enhanced geothermal systems; chemical stimulation; acid-rock interaction; multi-mineral

reaction kinetics; permeability modification



