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Fused Salt Electrolysis of Magnesium Chloride

Hoo-in Lee
Metal Recovery Group, Minerals & Materials Processing Division, Korea Institute of Geoscience & Mineral Resources

Abstract : Magnesium is widely used as a lightweight alloy for car engine components and case of cellular
phone. Extraction technologies of magnesium are divided to fused salt electrolysis process and thermal
reduction process. In this study, electrolysis magnesium is prepared by fused salt electrolysis process with
magnesium chloride. We compared two kinds of mixed salt at 7V. As a result, 47% of current efficency was
obtained by electrolyzing KCI/NaCl/MgCl: mixed salt bath at 760C, and purity of the prepared magnesium
was over 98%. With this study, we can scale up fused salt electrolysis device and accumulate basic data
which will be needed for designing an electrolysis cell.

Key words : Magnesium chloride, Fused salt electrolysis, Current efficiency, electrolysis.

L A& Zo=Z & NaCl, KCl, CaCl,, CaF,, MgCl, 8 &#3t0
A8t
2.2, JEEX

DIOUISS IS0l 1742 A8 2A8WE = HE It

2 22024, DIIUIAIIE(MgCOs), S20H0IE((Mg:
Ca)COs), IH2t0IE(MgCl-KCI6H0)9 22 Z&HS H AN F2 T =N E=XFIN. 88E
RABHU, H:Z2E Mg(OH).NEIE =&8610! IS0, HHZ(2801), IRI, SLIHIX S22 0F0A
DIOUls ZAHO =2 MERS 532, 631, =8, 2{A0 UL 0 HHdE HSII0HA 8I22 MBS
SOIE, 2BS AN 399 WE L MMEOEA oA =i U g302E aeEE ASHASH, 85 03

ZMO| HHEOS Wal ST UL &0l MEE £ H32D L3 A0 BES 2D O
DOUAS 2D NSX MNE HLHWS, SOEO| OIS0l L20IA MAE FA, BAY WHSB= 2AS
ATHE S ZT JsH WSS Mg 2201 ASHSA XIS S0 M2t XE =S SXGHACH NBEX
1O 480 5052 UCH. 0IOUS LXDLO SAR o WE=E B 1k 20
ol H@e 24 430tIuI&(MgClL)E NaCl, KCIt 2e
ORIt B =0 BSY MHE 510 Y= A0 o
LR O|H, %}m:ulae F2 A30IOUIA(MO)E g
A T Ao ST BSAH HMXEOP. ®
E AN SSATMYS ARSI 00U o
CREE OIQUISS MXd= HTE AN R2E 4
HIIA2H, 2 AIPE SHA O1IUS SSAHH A ° ° o
ClASE XANO SN NSSH RS FXSS ] —
metstel OIOUE RS S JeIsES #250K% ° S |k ®
et (o) o ®
o) O «
2. & # o xi (IS 2
1. NE ° © o
OlOUls ATUCZREH SN a0l Hs0id o N\ o
HIE(MgCl)2 BHED| SfisHAE A3I0tUIES RIZE, E3t © ©
BS, HAS WD 22 W X AJIt MM 00 ° °
SIXICH, GIDIME Al MgCLE AIE5t0 HaasS 38t ® : DC-Rectifier
ALt ALEB Al2t2 Junsei Chemical Co. HIZO0ICH & @ : Graphite Anode

- b46 -



: Thermocouple

: Reaction cell (Fe Cathod)

. Furnace Body

: Heating Element

: Cylindrical Ceramic Wall

: Fused Salt Electrolyte

: Chiorine Gas to Scrubber

Fig.1. Schematic diagram of the equipment for Mg
fused salt electrolysis.
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Table 1. Composition and charged ratio of the tested

salts.
Mixed Salt Component and Weight(g/charge)
NaCi | CaCl; | KCI | CaF; | MgCla| SUM
No.1 1,600 1,040 720 80 560 4000
No.2 800 - 800 - 2400 | 4000
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Table 2. Impurities of the prepared magnesium sample.

Composition| Al | Zn | Mn | Cu Pb Fe | Ni
wt% 0.153|1.035{0.009 0.18 | 0.0005 | 0.405 | 0.014
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