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Rheological investigation of fly ash – lime –mine water mixtures in rotational rheometer for the development of hydraulic backfilling technology 

The mining of sulphide ore at the Mátraszentimre mine ceased in 1986. Since then, acid mine water has been produced by the "acid rock drainage" (ARD) method. In order to prevent further damage, the previous mine had to be permanently closed. While technology for the backfilling of fresh fly ash has been developed, the Mátra Power Plant, which produces fresh fly ash, will soon cease production. As a result, the utilization of previously deposited fly ash is now mandated. Old fly ash-lime-mine water mixtures must be analyzed for their rheological properties in order to develop backfilling technology. In a rotational rheometer, mixtures of fly ash, lime, and mine water (FLM) will be subjected to rheological testing to achieve the study's primary objective. This will allow for the progression of hydraulic backfilling technology.

Using a rotational rheometer, the rheological properties of a mixture of fly ash, lime, and mine water were evaluated. This equipment measured both shear rate and shear stress. The Mátra Power Plant samples of fly ash were taken. In addition, sulphide mine water, calcium oxide (CaO), and carbide lime (KM) were also obtained. Moreover, the moisture content, particle size distribution, and particle density of the fly ash were analyzed because these variables are crucial to the development of the proposed technology. Due to the experimental rheological properties, the filling slurry's thixotropy, yield stress, and plastic viscosity were significantly altered, indicating that an increase in the amount of fly ash had a significant effect on these properties. Additionally, the FLM mixture's rheological properties were identical to those predicted by the Bingham model. The performance of the slurry developed as a result of increasing the concentration of fly ash. The nearly identical trend of the generated curves indicates that the age of the fly ash has no bearing on its utilization in backfilling technology. This conclusion is supported by the experimental data. Both newly produced fly ash and fly ash with a longer history can provide the necessary properties for the advancement of backfilling technology. Even if the company that produces sulphide no longer has access to a source of fresh fly ash, it can still continue the backfilling process by utilising older fly ash.



