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ABSTRACT

In this research, the recovery of the gallium from a waste light-emitting diode (LED) was carried out by a hydrometallurgical
method. This process involves the chip separation from the LED, oxidation of the chips and gallium leaching in hydrochloric
acid medium. Since gallium is present in an insoluble nitride phase in the LED chip, the chip must be separated from the LED,
and then an oxidation step is needed to convert the nitride phase to oxide. After these steps, the oxidized chips were subjected
to the leaching process. Various variables such as leaching temperature, leaching time and hydrochloric acid concentration
have been investigated in the leaching experiments and optimal conditions have been determined. The design of experiment
was done through the surface response method. The optimum conditions after performing the experiments and analyzing the
final solutions were determined. At optimum leaching conditions of 4 M hydrochloric acid, 93 2C and 120 minutes, the gallium
leaching recovery was 91.4%. It can be found that the leaching temperature is the most effective parameter in this process.
Further experiments were performed to determine the mechanism and kinetic analysis of the process. These studies showed
that at 50 °C, the chemical reaction controls the rate of the leaching process. However, the reaction mechanism was changed
to diffusion-controlled as the temperature increases to 65 and 80 °C.
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1. Light emitting diodes (LEDs)
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16. Heterogeneous
17. Progressive-conversion model (PCM)
18. Shrinking unreacted-core model (SCM)
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19. Constant size spherical particles
20. Shrinking spherical particles
21. Ash
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22. Chemical reaction
23. Gas film diffusion controls
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24. Microsoft Excel
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