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Introduction
• Significant demand over renewable energy sources.

• Photovoltaic (PV) energy is presented as one of the great

energy solutions due to the abundance of its source.

• Disposal of batteries is a problem [1]. The recycling process

in lithium batteries is more expensive than mining the

elements in it. [2]

• The objective is to demonstrate the technical and economic

feasibility in off-grid PV systems, using 18650 Li-Ion cells as

battery to store the generated energy.

Materials and Methods
• Purchase of laptop batteries from an electronic waste

company – Fig. (1)

Fig. 1: Notebook battery

• Disassembly to extract 18650 cells.– Fig. (2).

Fig. 2: Disassembled battery with the 18650 cells

• Charge and discharge tests with LiitoKala Engineer LII-500

smart charger.

• Data collection on charge capacity, charge and discharge time

and current, and dynamic resistance [3].

• Separation and identification of the 18650 cells – Fig (3).

Fig. 3: Extracted 18650 cells

Results
• Theoretical model for battery sizing – Fig (4).

Fig. 4: Theoretical model

• Practical application (case study) – archetypal house – Fig (5)

• Economic analysis comparing the costs of new and reused

cells.

• Identification and sorting of cells with minimum capacity of

2000 mAh.

Fig. 5: Archetypal house

Conclusions
• Reused cells cost approximately 15% of the value of new 

ones.

• Payback: 8 years for reused cells and 27 years for new cells, 

which makes the off-grid system feasible for the first option.

• System autonomy: capacity for 5 days without sunlight.

• 51% (i.e. 396 cells) of the total batch (777) was able to be

reused. 

• Battery from reused cells in an operational prototype electric

vehicle.
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