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Abstract: The transition towards climate neutrality requires a secure and sustainable supply of 

lithium, an essential raw material for electric-vehicle batteries and renewable-energy storage 

systems [1]. However, the production of high-purity lithium compounds often involves 

multiple complex processing and purification steps. In this work, a simple and efficient process 

is investigated for the recovery of high-purity lithium hydroxide monohydrate (LiOH·H₂O) 

from lithium sulfate (Li₂SO₄) solutions. Sodium hydroxide is added to a lithium sulfate solution 

to initiate a metathesis reaction, producing a solution containing LiOH and Na₂SO₄. Sodium 

sulfate is subsequently removed as Na₂SO₄·10H₂O by cooling crystallization, followed by 

antisolvent crystallization for the recovery of LiOH·H₂O, using ethanol as the antisolvent. This 

combined approach exploits the different crystallization behaviour of sodium sulfate and 

lithium hydroxide, enabling their selective separation through consecutive crystallization steps 

[2,3]. The effects of cooling conditions on sodium sulfate removal, as well as the effects of 

antisolvent addition and seeding on LiOH·H₂O crystallization, were investigated. A two-stage 

cooling procedure was applied to enhance sodium sulfate removal prior to antisolvent 

crystallization. The resulting LiOH-rich solution was then subjected to antisolvent 

crystallization. Controlled addition of the antisolvent resulted in improved crystallization 

behaviour compared with one-pot addition. Furthermore, lowering the antisolvent addition rate 

in the presence of LiOH·H₂O seeds improved crystal formation and increased the purity of the 

recovered product. Following antisolvent crystallization, ethanol can be recovered for reuse, 

while the residual solution can be recycled to the metathesis reaction step, thereby improving 

process circularity. The purity, crystal size and crystalline phases of the recovered lithium 

hydroxide and sodium sulfate products were characterized using ion chromatography (IC), 

image analysis and X-ray diffraction (XRD), respectively. The results demonstrate the potential 

of the proposed approach for the direct recovery of high-purity LiOH·H₂O from lithium sulfate 

solutions while reducing the number of processing step. 
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