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Study on High Efficiency and Innovative Crushing Method for Recovering Rare
Metal Using Discharge Crushing and Converged Shock Wave
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The objective of this study is to develop the high efficiency crushing

method for recovering rare metal utilizing the discharge crushing and the distribution caused by the
shock wave focusing using the reflector. The optimum geometry of reflector attachable to the
electrode of discharge crushing device casing the distribution by the shock wave focusing was
researched by the numerical simulation. The mechanism of liberation of rare metal block from the
simulated capacitor model induced by the underwater electrical discharge, the underwater explosion,
was clarified by the visualization. The effect of number of discharge times on the particle size
distribution of resin lump by the discharge crushing was investigated. The results of these
researches indicated the possibility of establishment of high efficiency crushing method using the
discharge crushing and the distribution by the shock wave focusing with the optimized reflector.
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Fig. 1 Schematic diagram of simulation model of
reflector.
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Fig. 2 Schematic diagram of the experimental
model and the experimental setup for electrical
discharge and pressure measurement.
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Fig. 3 Schematic diagram of the optical
arrangement for visualization.
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Fig. 5 Time histories of pressure distribution of
underwater shock wave reflected from the
reflector, a/b=1.20, E.=2.025 J.
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Fig. 7 Shadowgraph images of the interaction of
underwater shock wave and primary bubble with
a Ta block for L = 10 mm.

Fig. 8 Shadowgraph images of the interaction of
underwater shock wave and primary bubble with
a Ta block for L =20 mm.
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Fig. 9 Particle size distribution for PBT of 60 g
by the discharge crushing method at V = 180 kV
and f=1Hz.
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Fig. 10 Particle size distribution for GFPBT of 60

g by the discharge crushing method at V = 180

kVand f=1 Hz.
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