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Effects of Impurities on Electrolysis Process of Lithium Metal
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Abstract; Effects of impurities of NaCl, CaCl,, MgCl,, FeCl; and Li,SO, in electrolysis process were
studied at 420 °C with 50% KCI-50% LiCl as molten salt electrolyte system. The results show that
deposition of sodium, magnesium and calcium is precipitated prior to lithium and entered into lithium metal
cathode products, causing poor aggregation of lithium metal and reducing current efficiency and lithium
yield. Impurity FeCl; is preferentially reduced to sponge iron resulting in cathode passivation then affects
electrolysis process. Li, SO, reacts with lithium metal by oxidation and reduction, consuming lithium metal
to produce Li, O and Li,;S, and reducing current efficiency and lithium yield.

Key words: lithium; electrolysis; impurities

EREEARTRRNEE EE AR 15, AEEREmk . —BOA Y 6 R A e R
Ha A a YRR LEPEBoh HARZ B R0 ™ i R AL I A% X > 5 B 7 T Y
SO R B AR BT RE TR B MR LA TR 3C RPN By A SRR A TR P AR 2 AL PR
7 AF U ) Iz R v 2 B S R A I L R A L A S R A D

GIRBM L EA R AR A SRR R AT AR S T R R R
VRPN Tl A 3 SR Y 2 S Al -5 A %E‘Jﬁy‘ﬁ‘ﬁ,u&ﬁﬁ’éﬁﬁ’%%ﬁﬂﬁm%ﬁﬁm#,})\ﬁﬁ

I 75 B #7 : 2020-05-21
E4TH 554 R R0 L (2018-GX-121) ; # MF 44 & KRS £ 101 (2019-GX-A5)
EE BT ZERL(1965-) , 4, I A, B 4T 61 @IS 1R R B (1965-) , 5, AR 5% B



o 42 o

A4 R GRS (http://ysyl. bgrimm. cn)

2020 457 8 1)

S AR R T

To e 2 Tl 2 3 Jm L 2 A vt 20 4 Je L X G
OB B VBE VB VRE VER BTAE T R AR AR B A B
i Lok 6 e Bk 1T AR BRURS . FRT . FL AR
Jot r A0 R ) Ok R 32 B A R AR ) KR . A
X A ORI 55 3 180 11 7K ROk i BBCS Al B mT DL £
A S T R LB A A O DR R A
BB VR SE TT R B R AR B A A AT R A A
I 58 R 59 S A R rp 24k B0 R g o R 1 B2 L XA

HL AR 202 A B v L O AR R R AR A 7 RE AR A5 1Y
BA RIS E .

1 X RARZ T &

A6 P A A JORE S A B L ST B 0 R W K
i B AR B oh 7 S IR AR R A R w] AL
Fig fE bR sk 1 s a5 b B A A L SRAE S
FARBE R o3 Hir 4l iR

1.1

x1 SHE.SUHENREER
Table 1 Quality indexes of LiCl and KCI [ %
e LiCl NaCl KCl CaCl, MgCl, FeCly B SO, 2~
LiCl >99. 00 0.46 0.002 9 0.053 0. 000 27 0.001 3 — 0.001 8
KCl 0.001 2 0.28 >99. 00 0.011 0.017 — 0.004 0 0.001 2
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Fig. 3 Effects of MgCl, dosage on electrolysis process
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Fig. 4 Effects of FeCl; on electrolysis process
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Fig. 5 Effects of Li,SO, on electrolysis process
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AG{ox = —165. 77 kJ/mol

AGlox = —142. 65 kJ/mol
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AGosx = —153. 40 kJ/mol

XF TR (2)

AGiox = —1 268. 91 kJ/mol

AGlox=—1 311. 46 k]J/mol

AGsxk = —1 291. 67 kJ/mol
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Table 2 Thermodynamic datas of

substances in reaction /(kJ ¢ mol™")

T/IK G°(Li;SO.)  G°(L  G°(LiO)  G"(SO2)  G°(LizS)
600 —1522.54 —21.60 —628.81 —450.77 —491.56
800 —1571.12 —33.54 —647.94 —508.59 —516.59
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