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W HAT DO ES LITHO S FO C US O N?

12/10/2025

E U domestic processing &  refining of  Li
by expanding and tailoring the existing flowsheet, which 
was developed for regular-grade spodumene ores, so that:
1. the cut-off grade for spodumene ores is reduced, 
resulting in larger Li reserves, while
2. allowing the commercialisation of lower-grade pegmatite 
and RMG  deposits.

LITH O S triggers innovations along the value chain – 
mineral processing, concentrate pre-treatment & 
hydrometallurgical refining – making it possible to deal with 
different levels and types of impurities in non-spodumene 
Li minerals (lepidolite &  petalite).



LITHO S’S META-O BJ EC TIVE

12/10/2025

8.8Mt
Li2O

unleashed 
potential

90%
less

water consumption

50%
Less

CO2 emissions *

* compared to today’s benchmark (production of spodumene concentrate in Australia & refining in China).

 Unleash Europe’s full Li-hard-rock ore potential to become self-sufficient by 2030–35 in 
terms of made-in-Europe LiOH·H2O.

 LITHOS has a responsible mining and refining approach by giving specific attention to 
closing the water loops in the mineral processing and by reducing the overall 
CO2 emissions.



LITHO S C O NSO RTIUM
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LITHO S FO C USES O N 3 “STRATEG IC ” LI-MINE/DEPO SIT 
C ASE-STUDIES. 

12/10/2025



KELIBER & METSO:OUTOTEC (SIMPLIFIED) FLOWSHEET FOR PROCESSING REGULAR 
SPODUMENE ORE INTO LIOH·H2O. 

12/10/2025



W P3 INNO VATIO N S IN  PRE-TREATMENT, LEAC HING  AND 
REC O VERY

 Keliber/M:O  process application to other European ores? 

 Integration of novel/alternative technologies into the Keliber/M:O  process?

 C onversion of the concentrates to accessible Li sources

Sustainability 2024, 16(19), 8513; https://doi.org/10.3390/su16198513

α-spodumene to β-spodumene (T= 1100 °C)

https://doi.org/10.3390/su16198513


W P3 INNO VATIO N S IN  PRE-TREATMENT, LEAC HING  AND 
REC O VERY

 M echanochemistry/M echanical activation as an alternative 
to thermal treatments

 A ntisolvent crystallisation as an alternative to evaporative 
crystallisation of  LiO H ·H 2 O



MEC HANIC AL-AC TIVATIO N PRE-TREATMENT

Spodumene, Lepidolite, and Petalite

 B all-milling E  max  (w and w/o Na2CO3)

 H P  leaching

 Conversion (C a(O H)2) 
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MEC HANIC AL-AC TIVATIO N PRE-TREATMENT

 α-Spodumene
Ms = KAl2(Si3Al)O10(OH,F)2
Act = Ca2(Mg, Fe)5Si8O22(OH)2
Spd = LiAlSi2O6
Qtz = SiO2

• Ball mill with Na2CO3 1h 10% mass loss, 8h 50% mass loss
• Possible cement/pozzolanic reactions => Actinolite (Ca).  Strong adhesion walls/balls

α-Spodumene

α-Spodumene_1h MA + Na2CO3 

α-Spodumene_8h MA + Na2CO3 



MEC HANIC AL-AC TIVATIO N PRE-TREATMENT

 α-Spodumene Spd = LiAlSi2O6
Qtz = SiO2
A (analcime)= LixNa1-xAlSi2O6∙H2O
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MEC HANIC AL-AC TIVATIO N PRE-TREATMENT

 Petalite
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MEC HANIC AL-AC TIVATIO N PRE-TREATMENT

 Lepidolite conc. 
Ms = KAl2(Si3Al)O10(OH,F)2
Kao = Al2Si2O5(OH)4
Lpd = K(Li,Al)3(Al, Si,Rb)4O10(F,OH)2
Qtz = SiO2
Ab = NaAlSi3O8

• LiF could be converted to LiOH
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MEC HANIC AL-AC TIVATIO N

Prelimonary conclusions on mechanical activation
 α-Spodumene

• possible cement reactions to be avoided (time, hydration, etc.) 

• test β-spodumene MA

 Petalite
 Lepidolite conc. 

 Qtz not reactive as spod and Ptl

 Test MA with excess Na2CO3 (+ water) 
 See if MA could decrease the dehydroxylation/conversion temperature 



ANTISO LVENT C RYSTALLISATIO N O F LIO H∙H2O

 K ey Findings:
 Isopropanol is the most promising

 Acetone:  Low LiO H solubility but reacts with LiO H

 THF and acetonitrile:  Results in two liquid phases

 1-Propanol:  Results in two liquid phases at lower mole fractions

 Dimethoxyethane and Dioxane:  not sustainable

 N ex t steps
 Investigate the effect of impurities (N a, K, others)

 Investigate the morphology at different conditions
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ANTISO LVENT C RYSTALLISATIO N O F LIO H∙H2O

 XRD and TG A:  C onfirmed LiO H∙H2O  formation, no significant Li2C O 3 formation

 Acid-base titration:  N o significant Li2C O 3 formation
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XRD diffractograms of crystals obtained with different antisolvents at an O /A-ratio of 2/1. All diffraction peaks match the reference pattern of LiO H·H2O , indicating 
its consistent formation regardless of antisolvent type. Identical phase formation was observed across all investigated O /A ratios.  Methanol:  no crystals;  THF & 
acetonitrile:  2  liquid phases



ANTISO LVENT C RYSTALLIZATIO N  O F LIO H∙H2O

N ex t steps
 Investigate the effect of impurities (with 2-propanol)

 NaO H & KO H

G oal:  Determine LiO H + N aO H solubility in mixed systems at thermodynamic equilibrium to define the 
maximum N aO H impurity for pure LiO H crystallization

Preliminary results:

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0

100

200

300

400

500

600

700

800

900

So
lu

bi
lit

y 
(g

(c
at

io
n)

/k
g(

so
lu

tio
n)

)

Mole fraction 2-propanol

 Li+ in LiOH-water-ipa system
 Li+ in LiOH-NaOH-water-ipa system
 Na+ in NaOH-water-ipa system
 Na+ in LiOH-NaOH-water-ipa system

*

1

*Mole fraction of 2-propanol at equilibrium
1Рабинович В.А., Хавин З.Я. Краткий химический справочник. - Л.:  Химия, 1977 [Russian]
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ANTISO LVENT C RYSTALLIZATIO N  O F LIO H∙H2O

N ex t steps
 Investigate the effect of impurities (with 2-propanol)

 NaO H & KO H

G oal:  Determine LiO H + KO H solubility in mixed systems at thermodynamic equilibrium to define the 
maximum KO H impurity for pure LiO H crystallisation

Preliminary results:
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 Thomas A bo A tia

 Research manager, KUL •  Solvomet •  SIM2

 thomas.aboatia@kuleuven.be
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