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Abstract This paper proposes a simple process to fabricate tin and brass metal discs with a large surface area from
molten droplets for the wet-refining process of nonferrous metals by assuming they have precious metal elements.
To optimize the droplet condition in a graphite crucible, the appropriate nozzle size was determined using a simulation
program (STAR-CCM+) by varying the diameters (0.5, 1.0, and 2.0 mm). The simulation results showed that both
tin and brass do not fall out with a 0.5 mm diameter nozzle but they do fall out in continuous ribbon mode with
a 2.0 mm nozzle. Only the 1.0mm nozzle was expected to fabricate droplets. Finally, solidified metal discs were
fabricated successfully with the 1.0 mm nozzle within 10 minutes by impacting the droplets with a cooling water
flowing over a Ti plate placed at the 40° falling direction. The weight, average thickness, and surface area of the
tin discs were 0.15 g, 107.8 gm, and 3.71 cmz, respectively. The brass discs were 1.16 g, 129.15 um, and 23.98 cmz,
respectively. The surface area of the tin and brass disc were 8.2 and 17.6 times the size of the tin and brass droplets,
respectively. This process for precious metal extraction is expected to save cost and time.
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Fig. 1. Illustration of graphite crucible
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Table 1. Properties of molten tin and brass for

simulation
input properties Tin Brass
melting point(C) 2319 915
density(kg/m*3) 6978 7540.7
dynamic viscosity(Pa-s) 0.00186 0.00341
surface tension(N/m) 0.55 1.181
contact angle w/ graphite(deg) 132 139.1

% AXE 98k VOF(volume of fluid) *H

X}O
|35 th[10] 3] 7 2%} upwind scheme,
232 SIMPLE(semi-implicit method for pressure
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Fig. 3. Illustration of equipment for molten droplets
and slide solidification plate
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Fig. 4. Results of prior analysis for tin and brass
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Fig. 5. Results of main analysis for tin and brass
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Fig. 9. Microscope images of cross section for enlarged
surface area samples of (a) tin, and (b) brass
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