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Abstract

LED scraps consisting of highly crystalline GaN and their leaching behavior are comprehensively investigated for hydro-metal-
lurgical recovery of rare metals. Highly stable GaN renders the leaching of the LED scraps extremely difficult in ordinary
acidic and basic media. More favorable state can be obtained by way of high temperature solid-gas reaction of GaN-Na,COs
powder mixture, ball-milled thoroughly at room temperature and subsequently oxidized under ambient air environment at
1000-1200 C in a horizontal tube furnace, where GaN was effectively oxidized into gallium oxides. Stoichiometry analysis
reveals that GaN is completely transformed into gallium oxides with Ga contents of ~73 wt%. Accordingly, the oxidized pow-
der can be suitably leached to ~96% efficiency in a boiling 4 M HCI solution, experimentally confirming the feasibility of

Ga recycling system development.
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Figure 1. (a) FE-SEM image, (inset of a) EDX data, and (b) XRD
pattem of raw LED scrap.
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Figure 2. Leaching behavior of (a) Ga and (b) In from raw LED scrap
with leaching temperature and reagent. The numbers are leaching
efficiency of Ga and In.
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Table 1. Metal Content in Raw LED Scrap

Mn Ni Pb Fe

Ga (%) In C8) ALCO - (oomy (opm)  (ppm)  (ppm)
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Table 2. Leaching Behavior of Ga with Leaching Temperature and Reagent of Samples Obtained after Heat Treatment of Raw LED Scrap Mixed
with Na,CO; at 1100 and 1200 C for 4 h in Air

Leaching reagent

Heat treatment Leaching

Temp. (C) Temp. () 4 M HCI 4 M HaSO4 4 M NaOH
Ga content (ppm)
25 11,158.25 7,474.59 9,401.67
1100
100 14,736.19 10,403.91 11,257.50
25 10,892.92 7,535.47 10,696.70
1200
100 11,425.34 10,026.86 10,800.30
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Figure 3. XRD patterns obtained after heat treatment of (a) raw LED
scrap and (b) LED scrap mixed with Na,CO; (1 : 1 wt%).
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