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Abstract: As one of the candidate materials for high temperature thermal barrier coating and high temperature solid elec-
trolyte, rare-earth zirconates have the pyrochlore structure or defective fluorite structure, and their general formula is
Ln,Zr,0,(Ln: rare earth elements). With high melting point, low thermal conductivity, high thermal expansion coeffi-
cient, high chemical stability, relatively low temperature conductivity, and excellent ion conductivity and stability charac-
teristics of high radiation, they are widely used in many fields. The state of the art of novel rare-earth zirconates, including
their thermo-physical properties, electrical properties and mechanical properties, was reviewed to obtain a better under-
standing of their application potentialities as thermal barrier coatings materials and electrolytes of solid oxide fuel cells.

Vol. 30 No. 1

Key words: rare-earth zirconate; thermo-physical property; electrical property; mechanical property

1 B

Mo B HRER PR AT mE L IR I K
AR ARk L MR L IR L LR E T
S RLPERE A S AR AR E PR AR, AR OB AR TR
JEAARE L I A R A A L RS R v [ R 18 2R T R
1) F= kS5 g 20z R

2 WHIsEMEBMANREEE

o A 1 R A1 A9 38 X0 Lny Z, O; (L 4 Ffs 400
), HARSA L B B A 45, ER WM+
PH S 5 A 2 7 (2P A2 EUAE AR BE B o SCRRE T ] R4

il

YR EHHE: 2010 - 10 -30

BES&mE: EXHARSELS®EHH (50972030, 51002038,
51021002)

BEEE: BKIARE, 5, 1968 44, Hi%, WA

IERT i - EE TR ER AR SR o BelR Ay 4540 5 B
RS A7 G A P LA T O S 28 (R S B, besk A 450 8 T
Fd3m (227) 75 [a] #F, 1 6k B 8 2 4 4549 J§ F Fm3m
(225) #5 (A0 . Tl 1 A be A 25 0 5 5 445 4 v [ BH 25
THEF R EED o BRsk A 45T LI e — i 10 ik
FATUAE 254, — N oe R R A 45k S R T 8 A
Ln,Zr,0, 4y T ¥ o0, K8 & 4 B + &5 iR #h o 7 8
Ln,Zr,0, A LIFR/R N Ln,Zr,0,0", 16 4 Fhfhikz: FOR%E
WAL E . TEH ARG T, 25 F A0S 164 58 1
KM HE 7 (WF oK) 46, TS 8 MR
FEANL, MR BB/ NG 2t B LT 16 1)
ZSIRINLE, U8 6 MR TS, I 5228 R/ k.
HR A BT AL (45 fs 7 B S5 A B, belf BUAR L BS IR R
S5 3 TSR] (Y S 2 F A L& . 8b, 48 il 8a,
Horp O F 8b %5 (A B 5 O 4b-F 48f =3 (M B 11 4
SO T 8a RSN E, IHAbT 4 4 2" BT R
DU A, WA R DU RS A0, TR, HEF A



5513

X o FE A R T B R R AR S 33

—Fp AR B, AR PR — R AR R, B
AT B BRSO 6 B X T B R A A 4 R
Wi, 1/8 BYSEE F a5 B, i HLAE S 7 A7 B Rl LA A
DA BB F BB 7. 6 8 IR AR A )P T Y
EEAR SR R T R AR AT A AL 5 0T I T TR i A
R Z R LS o B TR R T, AR S IR R A
Ba R AT IFRA, BT Rest o S A N
TCIF BBl fa B A 548 . Bildn, Gd,Zr,0,, Sm,Zr,0, I
Nd,Zr, 0, &AH 7 To) 7562 W B 430 A 1 803, 2 273
2573 Ky i LayZr, 0, W B A X G KA, NEIR
FHE s Z A A bR sk 454 o e A R IR A

B*(16d)
A3+(16¢)

Und

(b)
Bl 1 Beaa 454 (1/8 whlfl) 5784 454

Fig. 1  Crystal structures of pyrochlore and defective fluorite: one

eighth of unit cell of pyrochlore structure (a) and (b)

fluorite structure
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Table 1 Thermophysical properties of rare-earth zirconates

Matorials Th%;[m.almci)?d.u%ti_vlity/ Ther;n?IO e:);p]?rlslion/ Ref
La,Zr, 0, 1.55(1 073 K) 9.0(1073 K) [10]
1.30(1 373 K) - [6]

1.98(1 473 K) 8.8(1473 K) [11, 15]
Gd, 7Zr,0, 1.15(1 073 K) - [15]
1.0(1373 K) - [6]

1.91(1 473 K) 11.0(1 473 K) [11, 15]
Sm, Zr, 0, 1.50(973 K) - [9]
1.50(1 373 K) - [7]

2.09(1 473 K) 10.6(1 473 K) [11, 15]
Nd, Zr, 0, 1.60(973 K) - [9]
1.25(1 073 K) 9.5(1073 K) [10]

1.83(1 473 K) 9.8(1473 K) [11, 15]

Eu,Zr, 0, 1.60(1 373 K) 11.0(1 473 K) [7, 15]

Dy, Zr,0, 1.34(1 073 K) 11.1(1 473 K) [13, 14]

Er, Zr, 0, 1.49(1 073 K) - [15, 14]

Yh, Zr, 0, 1.58(1 073 K) - [15, 14]
La, 4Gdy Zr, 0, 0.90(1 073 K) 9.1(1073 K) [10]
La, 4Ndy ¢Zr, 0, 1.35(1 073 K) 8.8(1073 K) [10]
La, 4Euq ¢Zr,0, 1.15(1 073 K) 9.0(1073 K) [10]
La, ;Yby 37,0, 1.70(1 473 K) - [21]
La, ;Gdg 5 Yby 1571, 0, 1.50(1 473 K) - [21]
NdYbZr, 0, 1.44(1 473 K) 10.7(1 473 K) [27]
SmYbZr, 0, 1.47(1 473 K) 10.9(1 473 K) [28]
GdYbZr, 0, 1.36(1 473 K) 11.0(1 473 K) [29]
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Table 2  Electrical conductivity of rare-earth zirconates
Materials Temperature/K Electrical conductivity/ x 107> S + cm ™! Ref.
Gd, Zr, 0, 993 4.75 [30]
1 000 4.10 [31]
1173 5.80 [41]
Sm, Zr, 0, 1373 6.95 [37]
Nd, Zr, 0, 1 000 0.03 [31]
Eu,Zr, 0, 1073 8.30 [34-59]
Dy, Zr, 0, 1173 4.7 [41]
Gd, ;Lag 3Zr, 04 1073 4.55 [52 -54]
SmGdZr, 0, 1173 26.9 [70]
NdYb,. 3 Gd, ;Zr, 0, 1173 17.9 [49]
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