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ABSTRACT Oxide electrodes were prepared by thermal decomposition procedure on graphite sub-
strates. Linear potential sweep and improved current interruption technique were used to investigate the
electrocatalytic activity of transition metal oxides, RE oxides and mixed oxides in chloride melts at 700
C. Testing results demonstrated that some RE such as Pr, Tb, Tm oxides and (RE + Ru) mixed oxides
show high active for CER and can lower anoclic overpotential up to 80 — 110 mV at a current density
of 0.6 A/cm?, compared with graphite electrode. The electrocatalytic behavior for CER at high tempera-
ture was revealed and the order of electrocatalytic activity of rare earth oxides according to their anodic

Vol.35 No.3
March 1999

overpotential reducing is shown as Pr>Th>Tm>Dy>La>Y >Sm>Yb>Nd.
KEY WORDS chlorine evolution reaction, electrocatalysis, chloride melt, rare earth oxide
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1.1 XRERREHHIE

ERFEEME 1 R BFERAER 90 mm x 100 mm
FIE RS RERE, EERL 100 mm x 250 mm
MARER, BRARASFERY KCl — NaCl iB&4,
RAERT, 120 CHtF 24 h Pl E, £ 700 CTF, 2 mA/cm?
R A% 20 — 24 h.

ALY BERRARS BRI ZHE. FENER 6 mm fy
i B (LR ETE™), R, BT, EEKS
Ao, BMERER. SEERIBRERARN. AEEW. &
BKER. BT, ARBRIEEAEFEE . SRt
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1.2 B HEFE

B R A= mRE R BRERATEASHE
. R Ag/AgCl i@ Pt £Ff#SH. AgCl 2H4A
M4 AgCl @ (NaCL+KCD(L : 1 mol)=1 : 9. BiFs
BRE, Ag/AgCl ZHRAABENREME, WESL
BRMEEE, 8 h WAXHKEUNT 5 mV, & Pt 1E%E
SHERFRIFOREME 12 h RMHBEE/NF 10 mV; B
S SRR T BT B AL E K T 4.

B R SRR K R R HE B R s A ME R =
B AELBT Ay, S5 R A (3L 8 300 R R B e O
HARMEHM LR FEEKIERBERE. HRATHRAE M273
HEH / B, BreatEy 3 us; iDRAFE#HM Lecroy
LS140 RI¥FHE=UR B, HRFEHEEK 100 Ms/s, 5
H9 100 MHz (1078 s), a7 LA W oL 370 gk 1] el i A8 4k
RERTRE.
1.3 TRIERNSE

LR N, S Ti#7. BESHE 700+£2 C. GRRE
LG, AT B, R DH1716 RIEH B, 7 3 mA /cm?
R R M 1 — 2 h, RERMAKME. BERT
B SRR ek, & 5 min, #THRAERR; Wit
B, SRERFTEGRYMIEMENEE K. fkem
REEy EG&G PAR 2 5]# Model 273 {He53 / B
X, B1 M270 sfp Rk AsES HHEVER ISR, KA
BELHEBRMPABBEAR (AHEENY 5 mV/s) GEWER
B THBREK B ERER R AL i 2R, 50 LAY il BAEFR R
HTRIE. ZREZVRANRILERETT, BEmily
A, HHAGBHRITEA Tafel %4 182 mV, X
B MR Y 0.0308 A/cm?.

2 TRER5iTiE

2.1 HEELRELCHHERTRTY

x% (1) Fe, Co, Ni, Cr, Mo, Sn #1 Ru ®#¥,
k4; (2) Co+Mg, Co+Mn, Co+Fe, Co+Ni, Ni+Fe
1 Fe+Mg(M,M'O4 REABLEH), Cog.r5Fer2504 M
Nip gsFe2.1504 (AzFe3_ .04 EEMKLEH) K& Snt-Sb #y
A€ AW 700 CHIRE KCl — NaCl &b i
HATHIR. WE SR EBRN BRI R SHE ENEE
TAREBHBAMBHITIR, KT BAHFEERIEEL
etk e AL E Bl ZRE, #EE RuMEmE
UM ERKEBHEUVERRTRRAMNEFNERAHE
FIREALTER; MR, —E4kim Mn 1 Mo REZHIRA
R EHEMEA, HRERLIBPLETFHIRES; ((EEEK
Cog.75Fez.2504 EEEAYER Y —E M AMEIL IS, H
BRI LME 2 R, 0.6 A/cm? T EKEFT
A REAEAT AL B A 80 mV; i+ 518 Tafel £ 137 mV; 32
B B E DTN 0.041 A/cm?. Tafel R A BEARA
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Fig.2 Polarization curves of Cog.75Fe2.2504 and grahite elec-
trode
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2.2 HIJ|ALOEREITRIERE

Bl FRFASH A B FREHFEEENRAR
ZFPRMBALMERE, BUOVBRIRF RS RAME (SfEa
H) WEERRME. 5d FHERET RFHETHES
PUE, TERRILIERM BT “HBY7, EFRANKER
ML PR AL EMBaIR O B e e, EBT
b d s FRES (49°) BRREN S, RAYS
FRREE, EEBETEA R R rEXARER
T e R EAIE SR R B AL B AT EE.

£ %t La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Er,
Tm, Yb 'Y % 13 #&H L EAYWBRBEBRLE 700 CTF,
KCl — NaCl & &SRB MR 2T T ME, 45
B3| FHE 3. 7£ 0.6 mA/cm? MRFFET, ABMEHE
T ALY R Ay A KRR RES TR 1. R8I ALK
R, R LEAYERS A=K FTARLEEEEY
A Pr, Tb f1 Tm, HEXHFTEABERKILE, BERIHE
i3k 80 — 100 mV; FEEMLIEHERF Dy, La, Y 1 Sm,
T AIREREY 70 — 80 mV; Yb #1 Nd o Az RE{RAE 50 —
60 mV £4; Ce, Gd, Eu #1 Er I} E Bk py R BHEA
RIS, B3R 1 EIE, KT B ARER /]
H—H R BE KR AR R A EEHET
Pr>Tb>Tm>Dy>La>Y >Sm>Yb>Nd.

HAARAELEEOHLIEALYORMLEmEELSY
Tafel X &, HHRBHNBRFENE A Tafel R b, WE
a MIZHBABFTEE i ° FITFER L, BEBEAERENHINR
HE, REALYERE R AFEY fa AL B B S 0 S e r LA A
{KHy Tafel B, LB HFEM Tafel FEHFBROHL
A LEE SR ARN BT B AL RES K. L
BHIS P RER SR LR IRE R

HE Bk ARG T (BRREEHEENLR), &F
B EADOTIFEFEEERS, TR THR L TREF
HEAFTHN of B FEERAMYMETEHPERT I
Ay 4f BBR; 4f BRI BIE T ML BRI 450
BB, #HMEMBEEPOHRES. KESKE, FERESS
EFEAL FARRMERRS, HELBEERAEY, XM
HAE#E LRI R ELETENER.
23 RBiINESELHEENEMLEE

% La f1 (La + Pr + Nd +Sm+Eu) 4355 Co,
Ni, Mn f1 Cr §BHTEHRY BESELY. HL Yb Al
Y 5 Fe §RMARHARMELENLY. MEEHL2HS Ru
ERRGEAY BRI REEH#HTTHE, B Ru 5§
BAHT A iR EBNY (B 4), 7R
gt @iz 110 mV; Tafel $FE%ETF 133 mV, ZHBHF
B 9.17x1072 A/cm?. XFTHAE ST RILMETRE
X, STEABEBE R &R RRERIEER. RuClh B
A FIEEA R REEBM, Tk EAY BREEsE
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Fig.3 Polarization curves of rare earth oxides and
graphite electrodes
(a) Sm, La, Y oxides (b) Pr, Tb, Tm oxides
(c) Yb, Nd, Dy oxides
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Table 1 Overpotential under 0.6 A/cm?, Tafel slope b and exchange current density i

® 1 700 CTRERYRRETEL (RFHEH 0.6 A/cm?), Tafel F1%K b MEZHRBFEE i °

°

of RE oxide electrodes at 700 C

Reare earth oxide Overpotential Overpotential lower b a i° Current density range
mV mV mV mV 102 A/cm? A/cm?
La 158 -78 126 186 3.35 0.15 — 0.60
Ce 293 57 — — — —
Pr 135 -101 114 157 4.20 0.10 — 0.70
Nd 185 -51 151 212 3.92 0.05 — 0.70
Sm 161 -75 121 182 3.13 0.10 — 0.60
Gd 521 285 — — — —
Tb 138 -98 120 164 4.30 0.05 — 0.35
Dy 157 -79 316 238 17.6 0.20 — 0.70
Tm 150 -86 158 215 4.34 0.05 — 0.35
Yb 178 -58 184 209 7.31 0.07 — 0.70
Y 160 -76 122 191 2.72 0.20 — 0.40
Graphite 236 0 182 275 3.08 0.05 — 0.70
HEEEMY R —EHRILIEE.
1.0 pr———r R =
o® ¢
§ d SHTR
o8t 3-0 Ru+RE .o' . _ - o
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