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Abstract: The method of solution mining to explore halite will generate large quantities of abandoned caverns, while soda ash

production whose raw materials are the brine produced by solution mining will generate abundant alkali wastes. The process

that alkali wastes are mixed with the brines into slurry and pumped back into the abandoned caverns is defined as in-situ

backfill. The settling behavior of the slurry is very important to the backfill effect. As a preliminary study to investigate the

behavior of waste particles in brine-filled caverns, laboratory one-dimensional settlement experiments on two types of alkali
wastes collected from different soda ash production techniques are conducted. The main results are: (1) the settlement of alkali

wastes with a small amount of clay particles, whose flocs are small and independent, can be classified as uniform settling of
flocculation, and that with a large amount of clay particles, whose flocs are large and connected, is net settling of flocculation;

(2) the settling process of waste particles can be divided into four phases: flocculation phase, settling phase, primary

consolidation phase and secondary consolidation phase; (3) by comparing the settling processes, durations of the first three

jillf3

phases are longer for the slurry with net settling of flocculation; (4) the void ratios of the two sediments are both very large

reference value for the study of the settling mechanism and site backfill.

behavior of the two types of alkali wastes is revealed, and the relevant factors are analyzed. This research may provide certain

when the primary consolidation is completed, indicating that there is a large amount of free water in the sediments. The settling
Key words: backfill; alkali waste; salt cavern; settlement; flocculation
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Fig. 1 Appearance of alkali wastes in natural state
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Table 1 Chemical composition of alkaline wastes

gy CaCO; CaSO0.5H,0 NaCl  SiO, ke
1% 1% 1% % 1%
s A 58.82 39.01 159 0.59
& B 32.49 62.70 0.04 171  3.06
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Table 2 Physical indexes of alkaline wastes
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Fig. 2 Particle size distribution of alkali wastes
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Fig. 3 Size and material of settlement columns
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Fig. 4 Flocculation flocs of alkali waste-brine mixtures
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Fig. 5 Variation of interface with time (60 min)
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Fig. 6 Variation of interface with time (72 h)
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Fig. 10 Zones in settlement column during settling phase
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Fig. 11 Channels similar to tree branches during settling
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Fig. 12 Channels outlet similar to volcanic vent
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Table 4 Physical parameters of sedimentary layers
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