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Fragmentation of Refuse Circuit Board using Pulsed Power Discharges in Water
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Fragmentation using pulsed power discharges in water seems one of promising methods for recycling of refuse circuit boards

in electrical appliances. The Marx generator, which provides voltage of up to 480 kV and energy of up to 7.7 kJ, was employed to

produce the electrical discharges in water. Refuse circuit boards were successfully broken into small pieces, and the circuit

elements were separated from the boards after several tens of discharges. The amount of fragmentation is dependent on energy

supplied from the Marx generator. Also the fracturing mechanism of circuit boards is described.
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Table 1. Experimental conditions of Marx generator.
Capacity
Large | Small
Charged voltage [kV] 40
Number of Capacitors <12
Output voltage [kV] 40~480
Repetition rate [pps] <1 <3
Charged energy [k]] 0.64~7.68 0.18~2.11
((Wh)) (0.18~2.13) (0.05~0.59)
— positive

high voltage electrode
stainless steel
protection case —

stainless steel ..
mesh electrode

sample: circuit board -

A

X 1

Structure of the electrodes.

Fig. 1.
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Fig. 2. Still photograph of the discharge in water.
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Refuse circuit board after 500 discharges.
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Fig. 4. The soldered metallic wires, which are separated

from circuit boards.
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The still photograph of the discharge of first shot

X 5
Fig. 5.
on a circuit board (a) and broken board after a shot (b).
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Dependence of the fragmentation rate on the

of the Marx generator.
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Fig. 9. Dependence of the fragmentation rate on the

number of shots for different electrode separation.
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