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Lithium hydroxide monohydrate (LiOH·H2O) is an important compound used in lithium-ion battery 
production, for which demand is increasing due to the expanding electric vehicle market. High-purity 
LiOH·H2O is typically produced via hydrometallurgical processing of primary sources, like spodumene, or 
secondary sources, including spent batteries. These processes generally involve pretreatment, leaching, 
separation, purification, conversion, and crystallization, to obtain battery-grade material with the desired 
crystal size and morphology. 

In this study, antisolvent crystallization was investigated as an alternative to conventional evaporative 
crystallization for LiOH·H2O production. To support this approach, the solubility of LiOH·H2O in various 
antisolvents was studied to generate data for LiOH – water – antisolvent ternary systems. Lithium 
concentrations were measured by ion chromatography, while water contents were determined by Karl 
Fischer titration. The crystallized products were characterized by X-ray powder diffraction and 
thermogravimetric analysis (TGA). The investigated organic solvents included methanol, ethanol, acetone, 1-
propanol, 2-propanol, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and acetonitrile. Methanol, 
ethanol and 1-propanol showed high LiOH solubilities (Figure 1), whereas acetone showed chemical 
reactivity. Tetrahydrofuran remained immiscible at all antisolvent mole fractions. Among the remaining 
solvents, 1,4-dioxane and 1,2-dimethoxyethane significantly reduced the solubility of LiOH, but raise 
environmental concerns. Acetonitrile is more sustainable, but liquid phase separation was observed. 2-
Propanol emerged as the most promising antisolvent. 
To evaluate the applicability of antisolvent crystallization under industrial relevant conditions, mixed systems 
containing common impurities (NaOH, KOH, LiCl, NaCl, KCl) were examined. NaOH, KOH and LiCl remained 
significantly more soluble than LiOH·H2O across the full range of 2-propanol mole fractions, enabling selective 
crystallization of LiOH·H2O. In contrast, NaCl and KCl did not exhibit a solubility advantage over LiOH·H2O and 
therefore cannot be separated through selective crystallization under these conditions.  
All experiments were performed under inert atmosphere to prevent carbonate formation, which was 
confirmed by acid–base titration. The results demonstrate that the presence of NaOH, KOH and LiCl 
impurities does not compromise crystallization selectivity, whereas process streams containing NaCl or KCl 
may require additional purification steps. 

 
Figure 1. Lithium concentration in LiOH–water–solvent mixtures at 25 °C. Open symbols: isothermal 

dissolution method; closed symbols: precipitation method. *Mole fraction of antisolvent at equilibrium. 


