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CONTEXT
VSAMS Project Scope:
Overall material developement:

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)
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Overall Project organization

Task 1 Task 2 Task 3 Task 4

Cooperation between:
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Task 1 : 1.1 XRD
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Task 1 : 1.2 SEM & EDX
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Task 1 : 1.3 ICP
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Task 1 : 1.4 TGA
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Task 1 : Conclusion remarks
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Task 2 : Material synthesis

Material synthesis done using classic method

Overall process ok

Reference and V samples material done.

To be used in Task 3 : material analysis
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Task 3 : XRD - Ref
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Task 3 : SEM and EDX - Ref
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Task 3 : Summary on XRD, EDX and SEM for Ref
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Task 3 : XRD Ref – reproductibility
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Task 3 : SEM and EDX Ref – reproductibility
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Task 3 : Mastersizer Ref (extra measure for powder size)
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Task 3 : XRD for V sample
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Task 3 : SEM and EDX for V Sample
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Task 3 : Mastersizer for V Sample
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Task 3 : ICP Ref and V Sample
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Task 3 : XRD V Samples Reproductibility
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Task 3 : SEM and EDX V Sample - Reproductibility
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Task 3 : Mastersizer for V Sample - reproductibility
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Task 3 : IPC



- VERKOR CONFIDENTIAL -

VSAMS PROJECT
Part 3

5



- VERKOR CONFIDENTIAL -

Formulation conditions:

Very thin electrodes : 2,5 to 6 mg/cm2 – high error on the mass measurement of each electrode 
May lead to error in final capacity

Electrode's formulation:

Cycling conditions:
2,5 - 4,25 V
C/10 floating at discharge until C/20
C = 166,2 mAh.g

REF V
AM 95,9 95,9
SP 2,1 2,3

PVDF 2,1 1,8
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High polarization

Cycling for Reference cell :
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Ecell for Reference Cell
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Cycling for V sample
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Ecell for V Sample



- VERKOR CONFIDENTIAL -

Comparison between Ref and V Sample
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Conclusion

Project conclusion:

Material MnSO4 purity is ok

Material synthesis process of NMC 622 is ok

NMC reference and NMC V samples characterisation done

with limited differences.

NMC reference and NMC V samples compared in coin cell :

- lower capacity for NMC V Sample

- Same cycling behavior

Difference in capacity could be due to lab NMC synthesis mass limitation. More tests should be done in 
more reproductible and « at-scale » process to validate MnSO4 from GITA for NMC battery material.
This option was not possible in the timing of VSAMS Project.

TRL3 achieved → could be continued in the following months to achieve TRL4
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Project follow-up options

TRL3

TRL4


