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Developing of low-cost ecological method provides a higher
efficiency of major minerals separation from lithium-ion batteries
leftovers

E. Loai Aljerf and Dr. Ala Eldin Choukaife®™

ABSTRACT

The use of lithium-ion battery technology spreads in electronic devices and its remanufacturing
process is accompanied by a loss of used mineral elements at the End-of-Life without the development of
an effective way to retrieve them and this is also accompanied by a decline on the environmental level.
Therefore, it is considered very important the development of technological methods such as waste
recycling to recover the loss of elemental minerals and raise the efficiency of desirable element extraction
before embarking on recycling and manufacturing of these products in terms of environmental and
economic concerns. In this paper, an economic-environmental simple, cheap and easy applicable method
was developed based on reducing the consumption of materials and energy to increase the technological
work efficiency. The lithium-ion cathode batteries were collated, such as: LiCoO,, LiFePO,, LiMn,0O,and
the Mixed-metal-matrix cathode, in the laboratories of Life Science Dept. in Fac. Dentistry, then cut,
screened according to the sizes of the grains formed, and liberating their elemental contents. Their
concentrations were determined by XRF, such as cobalt, manganese, nickel, iron and copper, in order to
achieve better separation yields and enhance the efficiency of subsequent recycling operations.

Thus, this paper exceptionally presents, in clear methodology the possible values for the recovery of
minerals from lithium-ion batteries. The results showed that the source of industrialization had no effects
on metal distribution in batteries’ sorting fractions. Recommendations were made to conduct the initial
screening process, according to the type of cathode in addition to paste the key information concerning
recycling on the cover of the battery, such as: the type of lithium-ion cathode batteries, elemental content
of the final product, materials for manufacturing metal casing of the battery, and the producing factory.

Key Words: Separation yield, Negative impact, Energy demand, High efficiency, Mineral
concentrations.

This scientific research had been evolved for scientific development objectives and was not affiliated to acquire any
academic degree

@ Dept. Life Sciences, Faculty of Dentistry, Damascus University, Syria.
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