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Fig. 1 Changes in conductivity of heap leaching solution during circulation
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Fig. 2 Microscopic and energy spectrum analysis of crystallized salt on the surface of coal gangue particles
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Fig. 5 Salt crystallization on the surface of
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Fig. 7 Mechanism of coal gangue weathering and pulverization under the alternating action of dry and wet
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Table 3 Pulverized particle size distribution of coal gangue
samples before and after dry-wet/cold-heat alternate treatment
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Fig. 8 Particle size distribution of coal gangue

before and after dry-wet alternation
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Fig. 9 Water holding capacity and porosity of coal gangue

before and after dry-wet alternation
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Table 4 Growth index of alfalfa
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Abstract  Utilizing waste heat generated from gas combustion, this study explored the rapid weathering and
pulverization of coal gangue through high-frequency dry/wet/cool/hot alternating treatments. The objective was
to enhance the soil properties of the weathered products, including moisture retention, ventilation, and fertilizer
storage. Experimental results demonstrated that after 30 cycles of dry/wet/hot/cold alternating treatment at
50 °C, the particle size of coal gangue significantly decreases, with a corresponding 43% reduction in coarse
sand (5~10 mm) content and a 35% increase in fine sand (<1 mm) content. The water holding rate reached
12.78%, meeting the standards for moisture retention in sandy soil. Moreover, the water holding rate, particle
content, and capillary porosity exhibited a proportional relationship with and number of cycles. Particle
pulverization primarily resulted from mineral dissolution, which generated etching cracks, mineral restructuring
under dry conditions leading to salt crystallization-induced crack strengthening, and clay minerals' uneven
expansion/contraction. Planting alfalfa using the weathered products yielded a germination rate of over 80%,
surpassing that of low-disturbance samples in terms of germination time and stem length. This research provides
valuable insights for the collaborative utilization of gas and coal gangue, aiming to facilitate their energy and
resource co-utilization.

Keywords gas; coal gangue; use of excess heat; weathering and powdering; mineral decomposition and
reconstruction
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