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Metal Values from Spent Lithium-lon Batteries (LIBs) and
Fabrication of New LIBs

Highlights

Black Mass Generation Facility at a scale of 25 kg
per day.

85-89% and 95% recovery efficiency for Li2COz and
Mixed Hydroxide Precipitate demonstrated at 25 kg
(Black Mass) scale.

Battery-grade Li,CO3; (99.95%) and Ni—Co—Mn
oxides/sulphates (99.95%).

By-products: Cu (through Electrowinning), Al-Fe
oxides.

Zero Liquid Discharge Process.

1TPD of Black Mass Processing: CAPEX-Investment
(14-15 Crores), OPEX: 3.5-5 Lakh, Return on
Investment:48%
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Lithium-ion batteries fabricated from recycled metal salts
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Cell Specifications
Cell type NMC Li-ion
Height
65 in Format 18650
(6.5 cm) Nominal voltage 3.7V
Capacity 2.5 Ah
! Height ~ 65 mm (6.5 cm)
v ' = . = W e
Diameter = 18 mm Diameter ~ 18 mm (1.8 cm)
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\\ >
[(b) | ¢ Physicochemical Properies Comparison
Commercial CECRI_RNMC532 1.5
Parameters (GELON) (Regenerated) —o— Regenerated NMC532
Appearance Black powder Black powder —a— Commercial NMC532 |
Ni+Co+Mn (%) >50.17 ~48.55 1.24
Li (%) 7.00-8.00 6.98+2 e
Dso (um) 25.0 3 s
Dgo (M) 8.0-12.0 ~7.00 + 1 =
Dy (um) <25.0 - <€ 0.9 1
Pressed Density (g/cm?) 22.20 ~2.08+ 0.5 =
Specific Surface Area (m?/g) 0.30-0.80 11803 oy
First discharge Capacity (mAh/g) 2155 @ 0.1C (coin cell) ~155@0.1C (coincel) | & 0
First discharge Efficiency (%) 83-85% >90% 2 -6 -
Morphology (SEM) o
Commercial (GELON) CECRI_RNMC532 -
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=1.52 spent cells

required

Overall CAM recovery

65.8%

Crushing/ sieving

n=90%

»

n=95%

Recovered products

50 kg combined Ni-rich + Co-rich black

Hydrometallurgy

»

CAM preparation

n=76.9%

1 new NMC532 cell
15.5 g CAM

Cost per new cell

Waste generation

Planning rule: approximately 152 spent cells are required to produce 100 new cells

o 132
0.90 x 0.95 x 0.77 = 0.66 21 kg MHP
1+ 0.66 = 1.52 spent cells/new cell 6 kg Li,CO, Hydrometallurgy X32/cell
Cell manufacture %100/cell

Element recovery 1.9kg Cu powder
LU 85-87 % 2.48 kg Fe/Al hydroxides 25 kg pilot basis

N . . 9 kg CAM =~ 560 new cells
Ni, C dM 95%

b Goan n = ’ 16 kg Graphite Leach Residue Hydromet conversion cost: 20,637
Cu and Fe/Al 94.7-95.2%

Na,SO,: 155-160 kg
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