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Cobalt sulfate and nickel sulfate are two compounds used to
produce lithium-ion batteries (LiBs), alloys or mixed crystals of
CoxNi1-xSO4·6H2O, which have applications in photonics as UV
bandpass filters [1]. While processes to recycle both compounds
from scraps are already established, chemical behavior of their
electrolytes in brines is still poorly described.

This study aims to investigate the chemical behavior of the
CoSO4-NiSO4-H2O system, combining experimental and
modeling approaches to improve the thermodynamic description
of the system in the temperature range between 10 and 50°C. In
the first step, the binary systems NiSO4-H2O and CoSO4-H2O
were investigated in this temperature range. Then, the 25°C
isothermal section of the ternary system was determined using a
homemade apparatus conceived at the SMS laboratory named
D.I.T.A. (Discontinuous Isoperibolic Thermal Analysis) [2]. This
allowed us to determine the chemical composition of the partial
solid solution CoxNi1-xSO4·6H2O at 25°C.

On the modeling part, previous Pitzer descriptions of NiSO4-
H2O and CoSO4-H2O binary systems [3,4] were combined with the
experimental data acquired in this study to extend the model's
applicability to the ternary system NiSO4-CoSO4-H2O. This
model includes a thermodynamic description of the solid
solution. Calculations were done with the geochemical software
PheeSCALE, which is dedicated to saline systems [5].
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