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Abstract

The electro deposition method achieves crack repair by inducing ion migration and deposition
growth in the water environment through an electric field, and has good prospects for repairing
micro leakage cracks in underground structures. This article explores the electro deposition re-
pair laws of three different weak acid electrolyte composite solutions (calcium acetate aluminum
sulfate, calcium acetate magnesium acetate, zinc acetate sodium citrate), compares the macros-
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copic repair effects of these systems, analyzes their microscopic repair mechanisms, and finds that
the calcium acetate aluminum sulfate system has a fast repair rate, high crack section coverage,
significant improvement in impermeability, and a decrease of nearly four orders of magnitude in
permeability coefficient before and after repair. This provides a physical basis for the selection of
solutions for the electro deposition repair of underground structures.
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Figure 1. Schematic diagram of the electrodeposition asymmetric repair test device
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Figure 2. Surface repair effect of calcium acetate aluminum sulfate system
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Figure 3. XRD pattern of 7d product from the repair of calcium acetate aluminum sulfate system
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Figure 4. SEM image of 7d product from the repair of calcium acetate aluminum sulfate system
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Figure 5. Surface repair effect of magnesium acetate calcium acetate system
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Figure 6. XRD pattern of 7d product from the repair of magnesium acetate calcium acetate system
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Figure 7. SEM image of 7d product from the repair of magnesium acetate calcium acetate system
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Figure 8. Surface repair effect of zinc acetate sodium citrate system
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Figure 9. XRD pattern of 7d product from the repair of zinc acetate sodium citratesystem
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Figure 10. SEM image of 7 d product from the repair of zinc acetate sodium citrate system
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