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Cathode process of titanium diboride electrodeposition in
LiF- NaF- KF- K: TiFs- KBF: molten salt
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Abstract: The mechanism of the electrochemical reduction of Ti( IV) (c¢(K2TiFs) = 0.2 mol/L) and B( I
(¢(KBF4) = 0.4 mol/L) on the platinum electrode in 46. 5LiF-11. SNaF-42KF ( mole fraction, %) molten salt at 700
C were investigated by means of the cyclic voltammetry technique. The cathode process of titanium diboride ( TiB2)
formation was also studied on the platinum electrode in the 46. SLiF-11. 5NaF-42KF-K2TiFs-KBF4(¢( K2TiF4)= 0.3
mol/L, ¢(KBF4)= 0.3, 0.6, 0.9 mol/ L) molten salt at 700 ‘C. Tt is found that the electrochemical reduction of Ti
( IV) proceeds in threestep charge transfer, the cathodic process is quastreversible. The electrochemical reduction
of B( II) occurs in one step charge transfer, the cathodic process is quasrreversible. The electrolytic codeposition of

Ti( IV) and B( II) with the formation of TiB: can be achieved.

Key words: titanium diboride; electrochemical reduction; molten salt

TERR R Dolbrh, BRVEAD IR N AT M BIEAE S TiBo A& s BAR (R85 i B A g A A RH Y 3 2 A

PR B IBGS IE R 5 O T BOER B AR A
7, NS 0 S HBHRA R, KRBT REY

O EE£WME: ERAKRREEIEE T BIIE (50204006)
It HER: 2005-10-27; 1&iT HEA: 2006 -03 - 13

A TiB2 AREM BRI R 4 5230, 10 H RE 8 47 23K
DU R B FURVER AR . — 2R R AR
CR 4 3R VTR VA AE AN R B4R L2 17 A

BIHYEE: 2= %, it Hi%: 021 -67791203; E-mail: jacob_lijun@ sina. com



9516 B 6 W 2 % & LiF-NaF-KFKoTiFe KBF4 B4 LYTER TiB2 ) B b I 5 + 1071

A R L JEE S0 TiB 52170 0 X
J7iERs TiBy BIA AR 2 ) & AN 2R 45 A 1
—ild, M T L2HRAET, FHEBRALSH Y]
AR PTG BN A2 . H AN A R OC T Ak 22 A
TiB: HEHERI R T2 M s bt 2, 1 B A #E AL
PR R D I B85 BOE A AR R T ik
PR Z HIE SR S T OB 5 1 PR A 2 OB AL B A
TiB2 A AL H A EZE R E X, X6 R 25K
S HORERE, AT e B 2 I R . A SCAE
KH G AR 2 EBE R T 700 C I 46. SLik-
11. 5SNaF-42KF R & Sk B Ti( V) A1 B( 1) 19
Ha Ak 2% I L ER LK T By B AR HE Ak 2 & L,
HHAHT T Ti( V) A B( I Al 72 7] — e A7 R 33T
TR R AR TiBa, LAME A ALt ik 2= 5
F 4 B W B A e it — S B R AK E

1 S2Ig

SCRFHUIE A = 63k b Flinak 4 & 46. SLik-
11. 5SNaF-42KF( BEIR M3, %), Mimi 454 C, B
1.96 g/ cm’, LiF . NaF fil KF #24  Hr 4k 7] . H
WETEP B N KaTiFe M1 KBFa, 3424 17 6 43 #r 4l ik
7. AT #ES HY, OH .0 FIHE 48 v R
ol MR RN, %A ER 46, SLiF-
11. 5NaF-42KF TRAEZ I 4% (1 4k, A8 3L K 3F
PRt A it . HARIEFE . K R A Al 5
W (N 70 mm, M2 94 mm, W& 60 mm, #b
=80 mm, ZHE 296%), FEIMANAGEM SN gg .
BT I BK, WERFHEZ 200 C(FHEZ
AT E S E NN 5 Pa), BRIRE FESMK 2h. 4R
JEE IR R A, N A R IRk g TR 2 700
C . fEILIR B R AR E /N . iRk ¥ A 5 ¥ A
LA G uE aliAy 25 0 B BAAR NS B b A7 T A, R
SR J R R AR T . I A I, B SRR TR e
JRESHITE 2V o AN R TR A B 18] °F B 4% i 4 Bh a5
WL PEIAR LR E, FEd A, IBBUE ')
TR ST 1]

T AR AN 2 LE M S H 2’ 4 99. 5% H 42
0.5 mm WIEH22 , 4l AR A i Al s L R
T IHBRZ Ll e AR FNRIE 0 R ) % R K 4R P 3 1 52
Wiy, AR LR SRR

WAk 22 e e B TR AR AR A IR A AR 1
CHI1100 2 sl 27 A F 14T

2 BERMEE

Bl 1 ook 700 CI AN R TR IS TR] R (0, 2,
5, 6h)46. 5LiF-11. 5NaF-42KF {4 & * 15 3 () 75 2R
PRz ik . TAERAREITAE AR 0. 314 em?
0.27

1— LF-NaF-KF is not preelectrolyzed

2— LF-NaF-KF is preelectrolyzed for 2 h
0.21 3— LF-NaF-KF is preelectrolyzed for 5h
4— LF-NaF-KF is preelectrolyzed for 6 h

0.15}

< 009F

0.03

-0.03

%90 110 130 150 170
Y

1 46.5LiF-11. 5NaF-42KF {4 &
B LB L R PR FR AR 22 it 2
Fig. 1 Voltametric curves recorded on

platinum electrode in system

46. 5LiF-11. 5NaF-42KF at 700 C
(v=10.1V/s, A= 0.314 cm?)
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Fig.2 Cyclic voltammograms recorded on
platinum electrode in 46. SLiF-11. SNak-
42KF-K,TiFs system at 700 'C
(c(K2TiFs)= 0.2 mol/L, A= 0.314 cm?)
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Fig.3 Peak current as function of scan rates
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Fig. 5 Cyclic voltammograms recorded on
platinum electrode in 46. SLiF-11. SNak-
42KF-KBF4 system at 700 C
(¢(KBFs)= 0.4 mol/L, A= 0.314 cm?)
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Fig. 8 Cyclic voltammograms on platinum
electrode in 46. 5LiF-11. 5NalF-42KF-
K2 TiFe-KBF4 system at 700 'C
(¢(K2TiFe)= 0.3 mol/ L. A= 0.314 cm?)
(a) —c(KBF4)= 0.3 mol/L;
(b) —<(KBF4)= 0.6 mol/ L;
(¢) —e(KBF4)= 0.9 mol/ L
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