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CONTEXT
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VSAMS project Scope

To accomplish this TRL 1 to 3 evaluation, the following tasks were carried out:

- Characterization and comparison of Verkor and reference MnSO4 precursors (V-MnSO4 and REF-MnSO4 )
- Synthesis and characterization of NMC622 using reference salt ( REF-NMC)
- Synthesis and characterization of NMC622 using Verkor salt( V-NMC)

- Formulation and coin cell tests of the 2 different NMC622 ( REF-NMC and V-NMC)






Overall Project organization

REF-MnSO,

V-MnS0, analysis

TGA: water content
XRD: mineral impurities |:>
ICP: chemical impurities

SEM-EDX: impurities;
physical properties

Cooperatiorbetweern

CIC

energi
GUNE

BASQUE RE!
& TECI

HNOLOGY ALLIANCE v E R I( o R

Task 1 Task 2

” - VERKOR CONFIDENTIAL -




\ VERNOR



Task 1:1.1 XRD
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No crystalline impurities detected
in samples

Pattern in keeping with that
reported for MNnSQO, . H,0

Validates purity of salt v
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Task 1:1.2 SEM & EDX

SEM: V-MnSO, exhibits
slightly “agglomerated”
nature

EDX: no other elements
detected

Validates salt composition
and purity v
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Task 1:1.3ICP

ICP (elemental analysis characteristics)

“ Based on concentration of elements:

Theoretical
‘ (for MnS0, . H,0) 100 58.36
100 58.48

(£ 1%)

58.01
vreso [

“ Values in keeping with those expected for MnSO, . H,0
“ Mo other elements detected

“ Validates salt composition and purity +
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Task 1:1.4TGA

) ] 100 V-MNSO,
TGA analysis reveals mass loss with temperature REFMNSO,
Analysis of V-Mn50, is consistent with
monohydrate [1]. = .
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Validates salt hydration, and enables mass
calculations for synthesis v .
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Task 1: Conclusion remarks

Summary:

“ Analysis of V-MnS0, indicates material is pure, and implies composition is
manganese sulphate monohydrate

= Versus comparable material tests, those results are very positive

" Characteristics sufficiently identified to enable use in Task 3 (synthesis of
NMC622)
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