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Abstract Leaching of MOCVD dust in the LED industry is an essential stage for hydro-metallurgical recovery of
pure Ga and In. To recover Ga and In, the leaching behavior of MOCVD scrap of an LED, which contains significant

amounts of Ga, In, Al and Fe in various phases, has been investigated. The leaching process must be performed effec-

tively to maximize recovery of Ga and In metals using the most efficient lixiviant. Crystalline structure and metallic

composition of the raw MOCVD dust were analyzed prior to digestion. Subsequently, various mineral acids were tested

to comprehensively study and optimize the leaching parameters such as acidity, pulp density, temperature and time. The
most effective leaching of Ga and In was observed for a boiling 4 M HCI solution vigorously stirred at 400 rpm. Phase

transformation of GaN into gallium oxide by heat treatment also improved the leaching efficiency of Ga. Subsequently
high purity Ga and In can be recovered by series of hydro processes.
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Fig. 1. XRD pattern and real image (inset) of MOCVD dust.

Table 1. Metal content in MOCVD dust

Ga In Al Fe Mn Ni Pb
%) (%) (%) (ppm) (ppm) (ppm) (ppm)
Content 89.8 289 0.61 3864 6.83 513 11.3
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Table 2. Leaching behavior of MOCVD dust with acidic reagent

Ga (ppm) In (ppm) Al (ppm)  Fe (ppm)
4 M HCI 6,22826  434.468 113.569  5.86875
4 M H,SO, 421195  288.521 66.018 1.106
4 M HNO; 520132  413.565 86391  2.08778
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Fig. 2. Leaching behavior of Ga from MOCVD dust with
mole fraction of HCL
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Fig. 3. Leaching behavior of Ga and In (inset) from MOCVD
dust with pulp density.
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Fig. 4. Leaching behavior of (a) Ga and (b) In from MOCVD dust with leaching temperature.
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Fig. 5. XRD patterns analyzed after heat treatment of (a) raw material and (b) raw material mixed with Na,CO; (1 : 1 wt%).
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Table 3. Leaching behavior with leaching temperature and reagent of sample obtained by pre-heat treatment of raw material mixed

with Na,COj; at 800°C for 4 h in air

Temp. (°C) Ga (ppm) In (ppm) Al (ppm) Fe (ppm)
4 M HCI 25 7,668.68 107.571 91.7620 7.61379
100 8,955.42 180.211 73.3837 27.3078
4 M LSO 25 7,432.14 93.5636 64.1706 2.06137
SR 100 9,093.34 162.906 67.9887 2.33279
4 M NaOH 25 7,908.86 9.13282 81.1905 0.57951
a 100 9,079.30 35.7568 85.0741 0.84890
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