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inum-silicon alloy in the low temperature molten salt

Abstract: The electrochemical separationgQ
AICl;-NaCl-KCl at constant current on was studied. Aluminum-silicon alloy for the anode e-

lectrode and stainless steel for t
density and time on the current

the scanning electron micrgsgop

catl@e electrode were used. The effects of temperature, current
cigncy and the morphology of deposited aluminum were analyzed by

nd X-ray diffraction. The results show that, when the current den-

sity is 50mA/cm?, the gaa N current efficiency can reach 93. 7% at 200°C for 60min using Si-50 %
Al(mass fraction) as a%electrode, and there is 90. 4% silicon in the anode slime.
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Fig. 1 Flowchart of electrochemical separation

of aluminum-silicon alloy
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Table 1

Relationship between current density and current

efficiency in AlCl;-NaCl-KCl melt

Current density/(mA « ecm™2) Current efficiency/ %
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Table 2 Relationship between current density and

aluminum morphology

Current density/(mA « cm ™ ?) Evaluation of Al deposition

Al grain size is large and the coarse

deposit has cracks.

30 83.7
40 85.4
50 90. 2
60 77.4

Al grain size is smaller and the
40-50
P surface of the deposit is flat.
Al grain size is small and the coarse
=50
deposit has cracks.

[l 3 N[ E N AR DR )2 1 SEM &

(a)i=30mA/cm?; (b)i=40mA/cm?; (¢)i=50mA/cm? ; (d)i=60mA/cm?

Fig. 3 SEM images of aluminum electrodeposited at different current densities

(a)i=30mA/cm?; (b)i=40mA/cm?; (¢)i=50mA/cm? ; (d)i=60mA/cm?
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Table 3 Relationship between temperature and

current efficiency

Temperature/C Current efficiency/ %
180 90. 2
200 93.7
220 90. 5
240 84.6
260 78.7
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Table 5 Relationship between Si-Al alloy composition

and current efficiency

Current efficiency/ %

Si-30Al Q 76.8
Si-50Al 93.7
Si-70Al O 94.0
L 4

3.5 \@%Eﬁé&
Wi AICL-NaCl-KCl #, 5 B 200°C . B 3%

2 Ji 50MA/cm® | HL fif B 8] 60min., BH B B 43 Si-50 %0
P REAT AR SE S . T R A e
S 6 45 SR BEAR ™ 40 e 7S 3 2L R — R 2 Sy BH R A
T4, o5 — W o RE Y A T

PR & 4 SEM &l 4 7R, 3R )2 4 I8 55 i
O s R A B R S BARCIRE B . T X R R A
R PR AR U AR AT SR L SO A L A B RE A N
90. 400 (& REAR . X4 B 04 REHEA T RR VRS AT A S R
PH B F T A4 R

Composition

B4 HL AT S PR SR E G 4 SEM &
Ca) HL A I 5 (b) HL IR IS
Fig. 4 SEM images of Si-Al alloy for anode electrode

(a)before electrochemical process; (b)after electrochemical process
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