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Research progress on electrolytic extraction and purification of titanium
and vanadium molten salts
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search Institute Co., Ltd., Panzhihua 617000, Sichuan, China; 4. College of Resource and Environmental Engineering,
Wuhan University of Science and Technology, Wuhan 430000, Hubei, China)

Abstract: As important strategic metals, titanium and vanadium have some common problems such as
low efficiency, high energy consumption and high cost in traditional fire or wet extraction and purifica-
tion processes. Molten salt electrolysis technology provides a new idea for the extraction and purifica-
tion of titanium and vanadium with its advantages of short process, high product purity and green envir-
onmental protection. In this paper, the latest research progress in the extraction and purification of titani-
um and vanadium by molten salt electrolysis was reviewed. The advantages and disadvantages and ap-
plication potential of halides molten salts electrolysis, FFC method and USTB method were analyzed.
The electrochemical behavior of titanium and vanadium in molten salt systems and the optimization
strategy of process parameters were discussed. In the future, in terms of corrosion resistance of equip-
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ment materials, current efficiency improvement, and industrial scale application, the molten salt electro-
lysis technology of titanium and vanadium still needs to be further explored.

Key words: molten salt electrolysis, titanium, vanadium, extraction, purification
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Fig. 1 Schematic illustration of chlorination followed by
electrolytic extraction of titanium"

TiO, e T A A 10 2N
2Ti0,+2C +3Cl,+2KCl = 2TiCl; - KCl +2CO,
(D
BT L5 T A48 TiCL, Hufigad #2 b TiCl, %
JE TR A e, HL TiT He Ti FER R rh v g



#24

1EZ05E, 45 BR. BURER PR A SIS AR e -3

O, [N TR AR E Mk . AR R AR,
BT A 2 B PR ok 2 i, 7 i A e g, 2T IR
H A b FIFIE BB

IR ST R AR EU S S B R fE AL I IR
F R SRIN — SR AT R, S e R R AR
SIATRALY AT LAY BRI A0 5 0, $2 i e R R
N R, X FEE TS S Y Ti-F A
R, Wb TR R N A . BRI TR
=20 ERAE AT A" #E NaCl-KC1-K, TiF, #A A 2 5|
A TiO, #H47 T 4 J&@ K i fL i 1 2%, FF0F5E T TiO,
TEREER TP RO HLEE . 25 R, b A Tio,
Ja 2T K,NaTiOF; 4544, Bite 4 A A" $85¢
T NaF-K,TiF, 4i & R Z i A Tio, Hfif il %
SRR AT . S5 BOR, IR E T AT AZK
44 J8 L, Tio, i = A ik J7 4 Ti, B TiO,—
TiO—Ti,0—Ti, {HJ&, F 5 AWEIL T — R/
B R, A AR A T MEUAL B Y NaF JU3EY); 7otk T
K,NaTiOF; 2544, 20 T =iy ali g . T 2540
JERT, 51 AR50 0T AR A Ak A0 e gt 1745 ok
VEFHSR AN, X380 T A 25 O 4B AR

TEAL AR L i B BT NaVO, J&—Ff i WL i)
HUIE, Navo, Ll VO B FHIIEIE Fradhrh, i
1 HLAR ] SR LA, SR 5 E— 2 L i
WA AR 4 mA ., WENGE™ @75 54
CaCl, [ J#Eh b H 2 38 )5 NavoO,, 15 21| 4l 5 24
96.8% M4 @A, HARK AT

2NaVO, +CaCl, + 10e™ = 2V +2NaCl +CaO + 50>

©))

XU ZEU 5 5 o Ak 2 30 JF A48 HGA A 45 4

¥ VO B TH I FOME M AL AL V-AL B4

A
‘).‘I;

W ALY &
W N v

S IREAIBAR IS4

AR, FR AR R W E R R, O ALV B A
il & HE AL T — 2% TR WA A& B k. #E NaCl-
KCl #£E TP HLf# NaVO, Jovk HiERS 48, X2 K
j‘:f NaVO} EE%*&J‘ i?ﬁj‘j Vzo3, ﬁﬁ VzO3 %%Tﬂ? NaCl-
KC1 J53h gk sz e i 4

VCl, J2 5 —Fi FHRALIR, 7T i AL LS AL il
4., GUSSONE %% VCI, fil A LiCl-KCl %5 £h A
Z, e E A E AR S T L T A= T .
SRR, AEYURRE AR A B T2 o A L T
FnkaE, 4IRS = MR RN AE R
PLES T T i, nTARAS R R 9 &R 8L, LIU
P AE VCL, M CrCL SEAE R 5 0F F o aiis 1 v-
Cr &4, B4 s n B b 5% 1 VCL/CrCl,
(M BE R TIAR G

SRR A BRI, ZEALAY L R G R
i ] EACIIEER R B F AT LIS BRI AL S,
R HLRAICR . 5T AR R LR H A R I E TR L
BRI 2 38 A DL AT, 3 2 PR Sk UL R SR il 45 2
2%, 7R AR P BRI B A R F A R AR A
THEERA AR e PR HL b 2208 R AR, 76 H fifad
T, B AR N3 0] BB s 1 25 )
1.2 FFC

FEC ¥ T 2R WE 2 i, % T EmsE 7R
G HAFA A LAE N A L S . FR i,
PE VAR A B8 0 BRI, 428 S Ak 4 R A, CaCl,
FelEEh A H R, WS, B LAY 4R A b
W4 BB E A4, OF M2 k5T A 2 FHA IR
AR CO. CO,. O, F MR, 205 BB 2, 4k
IR ECAEREZ A 8 ~ 10 kWhikg, HUALSE K ER Fi fig
K& 30%, JE—Fhpriisk BRI AR AR 4 T 2550,

L
~
2= A8 K
/

B2 FFCHEIZRETRE
Fig.2 Schematic diagram of the FFC method

FE K Y HEL R SR I R P, R R R I BT
3.0 ~ 3.2V Z ], HAL it R BRSO A s

TiO, +2xe” — Ti+x0* (in CaCl,) (3)

CHEN %5 @ 57 7 = AH B 2k (3P1) S v 55 750 20,
VAR FFC T2 &8 S ik It #2 .

P 3 Jfr i, SO e e A 5 L B L AR - ] 1A S AR ) -
Fd s = AR Ak DX IR, B [T M S AR ) B I 6
G S R A R R AR, T RO A = A S B AT A T
J&, T il 26 % SR AL 1) vh 22 2 B N R 58 R e 3
GRS,



-4 W Bk 8K

2025 45 46 &

(a

0

LIk

i
............

, wR
<

...............

(b)
] N 4% 3PI
*‘ 6 4MERE 3PT
\
\

- v"x.«.
@ X X

R LT, MR, B ERRE, RS AL i

(a) NPERIT PRI, 51 RORHL (b) AERRATARRGAERY 3PL S BOA AT &
B3 EHEECmKEAREEELR 3P EEIHRE™

Fig.3 Schematic illustration of the 3PI propagation mechanism for the surface metallization of a cylindrical oxide pellet””
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Table 1 The purity of titanium and vanadium extracted by traditional molten salt electrolysis method, FFC and USTB

method and the expanded scale statistics
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