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* Mix of the electrode * Electrode material mix is Compression of the + Material mix dried in oven + Cutting the length and
material Anode: carbon, applied to the sur-face of electrode material to « Reduction in residual width of the foil with high-
cathode: lithium metal the metal foil. Slitter minimize porosity humidity precision
oxide with conductive ensures precise material Preventing the material cutting/punching/laser tool
binder thickness; surface from bursting + Avoidance of material
Homogenous distribution « Anode: copper particles on the surface

of the components « Cathode: aluminum
required

Electrode manufacturing Battery cell manufacturing

* Drying and slitting/punching also shown in reverse seguence

B | Cell assembly [ | Addition of electrolyte 8  Formation/aging 9§ | Test/categorization 10 Packaging

X o=

» The separator is placed + Electrolyte is added in Activation of the reaction » Categorization in Classes * Sorting of the cells
between electrodes. clean room. by means of A/B/C by measuring the according to categorization
» Connection of the « Toxic reaction with charging/discharging with self-discharge, internal « Transport conditions as
electrodes to poles and atmospheric humidity! staged increase in voltage. resistance, and capacity of freight is hazar-dous (fire
safety components, Sealing, cleaning « Storage 2-4 weeks the cell hazard if cells damaged)
installation and sealing of
the case

attery cell manufacturing
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electrodes to poles and atmospheric humidity! staged increase in voltage. resistance, and capacity of freight is hazar-dous (fire
safety components, Sealing, cleaning - Storage 2-4 weeks the cell hazard if cells damaged)
installation and sealing of
the case

Battery cell manufacturing
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Table 1. Cost, throughput, and energy consumption of LIB manufacturing processes

Manufacturing Cost per year/$* Percentage Throughput Manufacturing Energy consumption
processes (Nelson et al., 2019) % (Heimes et al., 2019a) processes per cell/kWh Percentage %
Slurry mixing 7,396,000 l 7.91% ' 30 min-5 h Slurry mixing 0.11 0.83%
Coating/drying 13,984,000 14.96% 35-80 m/min Coating 0.18 1.36%
Solvent recovery 4,296,000 4.60% NA Drying/solvent recovery 6.22 46.84%
Calendering 4,849,000 5.19% 60-100 m/min Calendering 0.38 2.86%
Slitting 2,891,000 3.09% 80—150 m/min Slitting 0.71 5.35%

. . . . Vacuum drying 2,990,000 3.20% 12-30h Stacking 0.77 5.80%

Mixing Coating Drying Solvent Recovery ) .

Stacking 8,086,000 8.65% NA Welding 0.25 1.88%

Welding 6,864,000 7.34% NA Enclosing 0.69 5.20%
Enclosing 11,636,000 12.45% Depend on the cell design Formation/aging 0.07 0.53%
555
Formation/aging 30,482,750 32.61% Up to 1.5-3 weeks Dry room 3.9 29.37%
*The manufacturing cost includes equipment depreciation, labor cost, and plant floor space cost.
- The labor cost was calculated based on the US average factory worker’s salary of $15/h (Economic Research Institute, 2020).
The floor space cost was calculated based on $3,000/m? per year (includes rent, utility, and management) (Nelson et al., 2019).
The depreciation cost was calculated by 16.7% of capital investment and 5% of floor space cost (Nelson et al., 2019).

Stacking Vacuum Drying  Slitting Calendering

= . 22| (AN Eehol BH(SEA)0| ol
3ol +80| AYNel YL 0|K

Weldina Enclosing Formation Aging
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