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Abstract — In this study, candidate technologies for lithium recovery from the process waste liquid generated in the
waste battery recycling process were reviewed, and technologies applicable to the process from the commercialization
point of view were reviewed from a qualitative point of view. The evaporation method is difficult to apply because it
requires a large-scale land and shows a low recovery rate due to the loss of Li during the concentration process. In the
case of precipitation, a commercially available technology shows a high recovery rate due to the high Li/Na selectivity
of phosphoric acid, but there are disadvantages in that the process is complicated due to the use of expensive phosphoric
acid, requiring a recovery step, and continuous operation is impossible because solids are handled in the Li concentration
process. In the case of solvent extraction, if we find an inexpensive extractant with high Li/Na selectivity, continuous
operation is possible with the method used in extraction of other metals in the previous step, and when Li is
concentrated, continuous operation is possible because it is in a liquid state. If it shows a similar recovery rate compared
to precipitation technology, commercialization will be the most likely.
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Fig. 1. Precipitation route.
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Table 1. Characteristics of each technology
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Technology . s .
Characteristic Evaporation Precipitation Extraction
Li Extraction
. . Evaporation Precipitation - Extraction: Li,SO,+ (NaA),
Li °°“°e‘:fa“°“ - Precipitation: LiNaSO,(s) and 3L1,S0,+2Na;PO, s Na,SO,+ (LiA),
P Na,SO,(s) — 2Li;PO,(s)+3Na,SO, - Stripping: (LiA),+ H,SO,
— Li,SO,+ (HA),
Concentrated . . . . . .
Li type Li,SO, Solution Li;PO, Solid Li,SO, Solution
1) Ist Li conversion 1) Ist Li conversion
- Li,SO,Na,CO;(s) - 2Li;PO4(s)+3H,S0, . .
. p 1) Ist Li conversion
Conversion to LiIOH ~ Li,CO5(5)"Na,SO, 7 3LLSO,(s)H2H;PO, - Li,S0,+2NaOH
2) 2nd Li conversion 2) 2nd Li conversion — LiOHANa.SO )
- Li,CO4(s)+Ca(OH)4(s) - Li,SO,+2NaOH 2o
— 2LiIOH+CaCO4(s) — LiOH+Na,SO,(s)
-High price of H;PO,

- Loss of Li during evaporation

Disadvantage - Low recovery rate (< 70%)

- H;PO, recovery process required
- Solid handling during Li concentration

- A lot of extraction stage required if Li/Na
Selectivity of extractants is low

Advantage

- High recovery rate (= 80%)

- Simple Process
- No solid handling during Li concentration
- High recovery rate (= 80%)

Table 2. Characteristics of each extractant

Extractant . .
Characteristic Phosphoric Acid

B-diketone Crown-ether

- High Li/Na Selectivity

- Bring=1563 (LIX54/Cyanex923)

Advantage - Low Price

- Bine=2106 (HBTA/TOPO)
- BLine=1995 (HDBM/TOPO)
- Buing=650 (LIX54&LIX51)/TOPO)
- BLina=1150 (HTTA/PHEN)
- Brina=630 (HTTA/TOPO)

- Very high Li/Na Selectivity
- Brina=2360

- Low Li/Na selectivity

Disadvantage - By <100 (PC88A)

- Neutral ligands required

- High price - Not commercial product

HTTA (2-thenoyltrifluoroacetone), HBTA (benzoyltrifluoroacetone),
LIX54 (mixture of hydrocarbon) 5] ST} ©] F==E4|2] 73-$- Neutral
ligand2} 7 AH&-3lloF Synergy WA S 2 LiNa M E%=7} oIt
Neutral Ligand=+ TOPO (tri-n-octylphosphine oxide), PHEN
(phenanthroline), CYNEX 923 (mixture of TOPO and hydrocarbon)
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