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Preparation of Al-Li master alloys by molten salt electrolysis
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Abstract: Al-Li master alloys were prepared using sinking-mode aluminum liquid as cathode and a mixture of

LiCI-LiF-Li,CO3 as molten salt electrolyte in a laboratory cell. The electrolysis process with Li,CO;3 as raw material

instead of LiCl was studied in detail. The technological parameters such as back electromotive force, cell voltage, current

and electrolysis waveform were measured by testing device of molten salt electrolysis. The period of Li,CO; feeding was

adjusted by the method of electric potential control. At the same time, the factor that affects current efficiency was

discussed according to the lithium content of alloys obtained. The results indicate that back electromotive force increases

with increasing current density and decreases by 0.5 V after adding 2% Li,CO;, the feeding period is 15 min measured by

the method of electric potential control. Finally, the Al-Li alloy with the lithium content of 7.93%(mass fraction) can be

obtained by electrolyzing for 3 h at the current density of 0.62 A/cm? and at 680 , and the current efficiency can reach

74.1%.
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Fig.1 Configuration of electrolytic bath: 1— Iron outer with “j 700 -
guide rod; 2—Anode guide rod; 3—Ceramic protection sleeve; g
4—Graphite anode; S5—Graphite crucible; 6—Electrolyte; ;_’._
7—Insulated sleeve; 8—Aluminum liquid é 6007
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Fig.2 Phase diagram of LiCI-LiF system
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Tablel Results of preparation of Al-Li alloy by electrolysis 1.0 15 50 25 3.0
under different conditions Time/h
Condition 5
Sample Lithium Current Fig.5 Relationship between electrolysis time and current
Current Time/h  content/% efficiency/% g P 4
density/(A-cm ?) efficiency
1 0.16 1.0 0.83 48.1
2 0.16 1.5 1.45 56.6
3 0.16 2.0 2.10 62.1
4 0.16 3.0 3.26 64.5
5 0.32 1.0 2.14 63.0
6 0.32 1.5 3.54 70.5
7 0.32 2.0 4.80 72.7
8 0.32 3.0 6.46 66.4 6
9 0.48 1.0 3.35 66.7
10 0.48 1.5 5.46 74.1 20l
11 0.48 2.0 6.40 65.7
12 0.48 3.0 7.34 50.8 X 65F
13 0.64 1.0 4.51 68.1 ?
[+
14 0.64 15 5.75 60.7 2 601
15 0.64 2.0 6.82 52.0 ;
5 55¢
16 0.64 3.0 7.93 41.4 (%
50 (680°C,r=1.5h)
1)
1 0.16 A/em? 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.48 Current density/(A+cm )
Alem? 15 h 74.1% 6
Fig.6  Relationship between current density and current
5 efficiency
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