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NATCHA WONGNAREE : RECOVERY OF VALUABLE METALS FROM CALCINED
END-OF-LIFE LITHIUM-ION BATTERIES THROUGH HYDROMETALLURGICAL
PROCESS. THESIS ADVISOR: ASSOCIATE PROFESSOR Dr. SAKHOB KHUMKOA,
Phil., 215 PP,
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This research aims to investigate the recovery of valuable metals from
electrode powder derived from incinerated spent lithium-ion batteries and to study
the kinetics of leaching. The experiment investigated the influence of sulfuric acid
concentration, hydrogen peroxide concentration, solid-to-liquid ratio, leaching time,
and temperature on the metal leaching efficiency. Experimental results revealed that
optimal leaching conditions were achieved using 1 M sulfuric acid with 1% v/v
hydrogen peroxide, a solid-to-liquid ratio of 50 ¢/L, a leaching duration of 60 minutes,
and a temperature of 60°C. These conditions yielded 100% leaching efficiency for
lithium, nickel, and manganese, and 97.17% for cobalt. The kinetics study of valuable
metal leaching demonstrated conformity to the Avrami model, which explains
the metal leaching mechanism through diffusion and surface chemical reactions.
The activation energies were determined to be 7.83 kJ/mol for lithium, 5.65 kJ/mol
for nickel, and 5.08 kJ/mol for cobalt. The leachate underwent purification and
subsequent precipitation under optimized conditions. The first step involved
removing aluminum using a 30% sodium hydroxide solutionat a pH of 7, resulting in
a 98.18% elimination of aluminum. The solution-was then precipitated with oxalic
acid at a molar ratio of 1.5:1 (oxalic ‘acid to nickel ions), at 60°C for 60 minutes,
producing nickel-cobalt-manganese oxalate dihydrate with a purity of 99.70%
after washing with water. Subsequently, precipitation with a 30% sodium hydroxide
solution at pH 11 yielded manganese oxide with a purity of 96.32% after washing.
In the final step, precipitation with disodium hydrogen phosphate at a molar ratio of
6:1 (disodium hydrogen phosphate to lithium ions) at 90°C for 60 minutes yields a
lithium phosphate compound with 99.35% purity.
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