
Magnetoelectrochemistry in Reims 

Main goals:

Study the effects of magnetic fields on electrochemical processes: transport in
solution, electrochemical kinetics, electrocrystallization of metals, alloys and
mineral compounds from the macroscopic to the nanoscopic level,

Improve the properties of materials and nanomaterials with the aim of
obtaining compounds with high added value (catalysts, sensors, magnetic
semiconductors) with industrial conditions using methods more respectful of
the environment (removal of polluting compounds) .



Superconducting Magnet to 6 Tesla
Vertical and horizontal field

Potentiostat

Electromagnet to 1 Tesla
Horizontal field

Apparatus for:

scanning electron microscopy
atomic force microscopy
X ray photoelectron
spectroscopy
tomography
Xray diffraction

Main experimental tools



Examples of magnetic field effects
on electrochemical experiments
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Magnetic field decreseases nuclei size and increases iron amount.
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K. Msellak et al.  Journal of Magnetism and Magnetic Materials 281 (2004) 295–304

Electrodeposition of Ni-Fe alloys
[NiSO4] = 0,5 M, [FeSO4] = 0,1 M, E = - 1500 mV/ ESS. (B//)

Electrodeposition of Ni-Fe alloys
[NiSO4] = 0,5 M, [FeSO4] = 0,1 M, E = - 1500 mV/ ESS. (B//)
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X-Ray diffraction patterns of electrodeposited ZnNi alloys.X-Ray diffraction patterns of electrodeposited ZnNi alloys.

pH = 2.5; different B values B = 0; different pH values

S. Chouchane et al. Surface and coatings technology 201 (2007) 6212-6216

pH = 2.5

2.5< pH<3.5

pH = 3.5

B = 0 T
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B = 0.9 T
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Corrosion process for ZnNi alloys
electrodeposited with or without B  

Deposition at B = 12 T

Deposition at B = 0 T
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S. Chouchane et al.Journal of Alloys and Compounds, 506 (2), 575-580 (2010)
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A.-L. Daltin et al.. CrystEngComm., 13, 3373-3377 (2011)

Cu2O deposited on ITO substrate.  I = 55 µA/cm2, t = 20 min

Scale : 5 µm
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Deposition

under MF
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Appearance of hysteresis loops strongly 
dependent on microstructure of Co-Cu/Cu 

deposits

Co-Cu binary alloy onto copper seed-layer under Low Magnetic FieldCo-Cu binary alloy onto copper seed-layer under Low Magnetic Field

A Franczak et al., Materials Chemistry and Physics xxx (2015) 1e7



Nickel electrocristallization current versus magnetic field.

Watts solution with 10 mM butyn-2-diol-1,4 ; pH = 4.5, V = -950 mV/SCE

Nickel electrocristallization current versus magnetic field.

Watts solution with 10 mM butyn-2-diol-1,4 ; pH = 4.5, V = -950 mV/SCE
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O. Devos et al. Journal of the Electrochemical Society 145 (1998) 4135-4139



11

Nyquist diagram of the electrochemical impedances
Nickel electrocrystallization

Watts solution with 10 mM butyn-2-diol-1,4 ; pH = 4.5, V = -950 mV/SCE

O. Devos et al. Journal of the Electrochemical Society 145 (1998) 4135-4139


