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This thesis presents a methodology for extracting cobalt and lithium from spent
lithium-ion batteries utilizing a bio-hydrometallurgical approach. The objective was to
develop methods for extracting and recovering valuable metals from lithium-ion
battery waste by producing alternative raw materials for reuse. The experimental work
utilized cathode powder from lithium cobalt oxide (LiCoO,) batteries, sourced from
deteriorated smartphones as the experimental raw material, and fungal strains were
isolate from metal-contaminated soil. Fungi capable of thriving in environments with
high concentrations of lithium and cobalt were selected for the bioleaching process.
The research investigated the influence of potato dextrose broth (PDB) and sucrose
medium, along with adjusting the initial pH, media composition, and pulp density
(solid-to-liquid ratio) on the fungal extraction efficiency of cobalt and lithium.
Furthermore, the study examined the precipitation of cobalt as cobalt (Il, Ill) oxide
(Cos04) and lithium as phosphate compounds from the bioleaching solution. The
findings demonstrated that the fungal strains Aspergillus sp. JMET 15 and Penicillium
sp. JMET 24 exhibited robust growth in environments-with high concentrations of
lithium and cobalt. Additionally, sucrose medium enhanced metal extraction efficiency
compared to PDB. Initial pH values and media composition significantly improved
metal extraction efficiency. The recovery of cobalt as cobalt oxide and lithium as
lithium phosphate from the bioleaching solution could be achieved through selective

precipitation, with recovery rates exceeding 98% and 95%, respectively.
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