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Abstract

In this study, Li powder was recovered from the by-product of LNO (Li,NiO,) process, which is the positive electrode active
material of waste lithium ion battery, through the CO, thermal reaction process. In the process of recovering Li powder, the CO,
injection amount is 300 cc/min. The Li,NiO, award was phase-separated into the Li,CO; phase and the NiO phase by holding
at 600 °C for 1 min. After this, the collected sample:distilled water = 1:50 weight ratio, and after leaching, the solution was sub-
jected to vacuum filtration to recover Li,COs from the solution, and the NiO powder was recovered. In order to increase the
purity of Ni, it was maintained in H, atmosphere for 3 hours to reduce NiO to Ni. Through the above-mentioned steps, the purity
of Li was 2290 ppm and the recovery was 92.74% from the solution, and Ni was finally produced 90.1% purity, 92.6% recovery.
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Fig. 1. XRD pattern of Li,NiO,.
Table 1. chemical composition of Li,NiO,
ICP
0,
EDS (wt%) (Wi%)
C (0] Al Ni Li
LNO 14.76 58.57 0.71 25.71 10.7
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Fig. 2. TGA diagram of Li,NiO, with various heating
emperature of 30 ~ 990 °C under CO, atmosphere.
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Fig. 3. Schematic diagram of experimental apparatus.
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Table 2. The difference in solubility of water between
Li2C03 and NiO

Meaterial Li,CO3 NiO, Ni,0;
1.54 g/100 mL (0 °C)
Solubility 1.32 g/100 mL (20 °C)
in Water 1.00 g/100 mL (60 °C) Insoluble
0.72 /100 mL (100 °C)
Solubility | Acetone, Ammonia, Alcohol KCN
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Fig. 4. XRD pattern of heat treated Li,NiO, at 600 ~ 800 °C.
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Fig. 5. XRD pattern of heat treated Li,NiO, at 1 min~ 1 hr.
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Fig. 6. XRD pattern of Li,CO; and NiO powder after
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Fig. 7. Li change graph according to the conditions for ICP
analysis.
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Table 3. Oxygen contents of Ni after reduction at 600°C
Weight %)

H, gas reduction | Co gas reduction

Oxygen contents 2.141 3.871
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Fig. 8. XRD pattern of H,, CO reduction.

Table 4. Oxygen contents of Ni after reduction at 600 °C on H, gas condition for 1 ~ 7 hrs

(Weight %)

Before reduction 1 hr

3 hrs 5 hrs 10 hrs

Oxygen contents 17 9.1847

5.8313 4.3455 2.3439
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