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Abstract [ Objective| This paper is to address the problem of high hardness in mine water and explore the application prospects of
induced crystallization technology in mine water resource treatment. [ Methods ]  Static and pilot-scale experiments were conducted
using a chemical crystallization circulating pelletized fluidized bed. [ Results ] ~ When the influent velocity of the crystallization-
pelletized fluidized bed was from 60 m/h to 75 m/h and the influent Ca®* hardness was from 800 mg/L to 1 000 mg/L, a NaOH dosage
of 100 mg/L. combined with a Na,CO, dosage of 350 mg/L achieved a Ca®* removal rate of over 60%. Keeping the NaOH dosage
constant and increasing the Na,CO, dosage to 500 mg/L increased the Ca™ removal rate to over 70%, and further increasing the
Na,CO, dosage to 600 mg/L raised the Ca> removal rate to over 75%. X-ray diffraction (XRD) and scanning electron microscopy
(SEM) analyses of the crystallized particles produced during treatment showed that the particle surfaces were smooth and dense,
mainly composed of CaCO,, indicating potential for resource recovery and enabling a zero-waste discharge process. [ Conclusion ]
Compared with the conventional chemical precipitation method, the crystallization pelletized fluidized bed offers higher removal
efficiency, lower chemical consumption, and more stable and reliable operation in softening mine water, demonstrating superior
engineering applicability and economic advantages.
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