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Behavior of Fe in pipeline magnesium electrolysis process
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Abstract: The behavior of Fe in pipeline magnesium electrolysis was studied by means of electrochemical
workstation, gas-cooled cathode and molten salt comprehensive analyzer. The results show that Fe is liable
to cause current loss and magnesium loss. The current density, cell voltage, electrode material, reaction
time, electrolyte temperature and electrolyte disturbance are the main factors affecting the purification of
Fe. The purifying rate of Fe increases with the increase of cell voltage (lower than the decomposition
voltage of MgCl,), current density and reaction time, the purifying rate of Fe at graphite electrode is better
than that at carbon steel electrode, and the purifying rate of Fe is the best when the electrolyte temperature
is 725 C 5 °C. In industrial production, by installing graphite DC electrode in the cell and controlling the
voltage of graphite electrode within 6 V to 8 V, the purification rate of the cell can be improved. After
industrial experiments, the impurity Fe in the electrolyte dropped from 0.028 9% to 0.009 1%, and the
purification effect was obviously improved.
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Table 1 Electrolyte components %
i MgCl, NaCl KCI CaCl, Fe Ti MgO HoAth
1 15.67 40.12 39.76 4.26 0.032 4 0.015 2 0.06 0.082 4
2 14.89 41.05 39.61 4.32 0.025 8 0.016 2 0.07 0.018 0
3 15.17 40.96 39.55 4.19 0.029 1 0.014 8 0.05 0.036 1
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Fig. 1 Diagram of electrolytic device with a gas-cooled cathode
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Fig. 4 The impact of Fe on the morphology of magnesium
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Fig. 5 The way of general electrode reaction
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Fig.6 Purification rate of impurity Fe at different current densities
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Fig.7 Purification rate of impurity Fe at different cell voltages
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Fig. 8 Purification rate of impurity Fe in different materials
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Fig.9 Purification rate of impurity Fe at different temperatures

1.92 -
" 181
1.84 —— iR
151
P ——
© 176} ~ 12 —— R
& 7
Q é 9
1.681 T
6 -
1.60 —\\’\
3 -
1.52 1 1 1 | 0 1 1 1 1 ]
650 675 700 725 750 630 660 690 720 750 780
T/C T/C
(a) BB (b) FiE

10 AREBETEMBEBREZENHE

Fig. 10 Density and viscosity of slag and electrolyte at different temperatures
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Fig. 11 Purification rate of impurity Fe under different disturbance modes
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Table 2 Comparison of the effects of industrial and experimental purification of Fe in electrolyte %
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1 0.032 4 0.031 5 0.008 5
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