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Preparation of Al-Ca master alloy by
liquid aluminium cathode method

WANG Yi-yong, LI Ji-dong, JIN Hui, WANG Zhi-ying

(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: Al-Ca master alloy was prepared by liquid aluminium cathode method, using a mixed molten salt system of
CaCl,-CaF, and feeding CaO as electrolysis material. The technological parameters such as back electromotive force
(BEMF), cell voltage, current and electrolysis waveform were measured by testing device of molten salt electrolysis. The
feeding period of CaO was adjusted by the method of electric potential control. At the same time, the factor that affects
current efficiency was discussed according to the Ca content of alloys obtained. The results indicate that the BEMF
increases with current density increasing, the feeding period is measured to be 30 min by the method of electric potential
control. Finally, the Al-Ca alloy with the Ca content (mass fraction) of 11.6% can be obtained by electrolyzing for 1 h at
the current of 7 A and 740 ‘C, and the current efficiency can reach 67.3%.
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Fig.1 Figure of experimental facility: 1—Resistance furnace;
2 — Substrate; 3 — Liquid aluminum; 4 — Ceramic layer;
5—Electrolyte; 6—Crucible; 7—Graphite anode; 8— Steel
casing; 9—Furnace cover; 10—Support; 11—Lifting device;
12—Molybdenum wire; 13—Thermocouple; 14—Temperature

controller
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Fig.2  Relationship curves of back electromotive force
(BEMF) — current density and cell voltage(CV)— current

density

Bl 3 ook FAEEAT 3 h IR R H B A T
GGV RARIN R SO B T L 2. I 3 FTLUE Y, Bl
LRI AN EEA T, OB R R AT PR . X
7 R A B S RI T A e S B B AR, Xt 2 1 e R sl 34
EAEARS BRI AR LA, B AR AR A AT, A
WHT H B0 < A5 R B, BN ERS R
A, Xk R ) LA ARG A7, T LS sl A i e o



F21EE M

EgE, A AR HITRRAS] 6 R ) A 2267

361 Electrolysis time of 3 h
32}
% 28 Initial stage
2.4
L
2.0 L 1 1 1 1 1

I/A
B3 A LR B BT b ik

Fig.3 Comparison curves of BEMF at different electrolysis

stage
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Fig.4 Effect of CaO addition on electrolysis wave
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