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Abstract: The traditional yttria-stabilized zirconia (YSZ) used in therma barrier coatings has a limited operating
temperature owing to densification and volume changes at high temperatures. A (Lay«Y«)2Zr0; sintered compound was
prepared by the co-precipitation and oxalate methods, by adding lanthanum zirconate to yttria. The thermal properties and
crystalinity obtained by the two different methods were compared. Both methods yielded pyrochlore structures, and the
oxalate method confirmed phases at low temperatures. The thermal conductivity of the sintered bulk prepared by
co-precipitation was 0.93 W/mK, while that prepared by the oxaate method was 0.85 W/mK. These values are superior
to that of 4YSZ at 1,000°C, which is widely used in industries.
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2 AL A= lanthanum nitrate, hexahydrate
(97.0%), yttrium (II) nitrate hexahydrate (99.99%),
Zirconyl (IV) chloride octahydrate (98.0%) Alsts 2%
2 ARSI AXMA| 2= oxalic acid dihydrate (99.5%)
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Fig. 1. Schematic diagram of co-precipition and oxaate method.
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Fig. 2. XRD patterns of sintering (LawxYx)2Zr.0; a 1,500°C

for 2 h (a) co-precipitation method and (b) oxalate method.

X lanthanum oxychloride Z&

=55t Qﬁ%gl —Hu:ﬁﬁ ofj#o|t}. oF 850°C H-1oj
= La/Y/Zr/O 3}t=9] 2292}
ol Slolck

¢ 1T 12
o4l
N
of
L

eF 1,050°C

bu 4z © 2> npo 4>
nx
e
i=]
|U

eI

o
i)
rr

T

i(‘l_,‘

e

I

>

Me

S

e

i)

N
>
[

> Qo i B of

% O ot |4 ot
S

oL

olr ;

_,d

rg

x
et
N

W37} 7hzh st
0]+ zirconium hydroxide®?} lanthanum hydroxide
At 2Re WENA A rqaom. oF 750°C 4

° 4
I
2
L
4
pe
o

E+= lanthanum oxychloride Q‘_ Au B3 5139
2] Fofl miolch. Sabgel 49 gAYl 850
B2o]49] La/Y/Zr/O §5H20] ZgQato]Ego] A

et dolg Hojrs g mavt qu] ororct. atx|
B I3 30 2 4 %ol sAMIE HE 8OOC
oA molzZ2of 4 Hojronz

800 C ool %

Electr. Electron. Mater. Eng., Vdl. 32, No. 2, pp. 174-177, March 2019: J-S. Nam ¢t al.

aan
v

H
:r:qg
4

intensity (a.u.)
I
4
e
L
h

L o)

20 30 40 50 60 70 80
2 theta(s)

Fig. 3. XRD patterns of calcination (Law.xYx)2Zr20; at 800°C
for 2 h (a) co-precipitation method and (b) oxalate method.
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Fig. 4. TG-DTA traces of (LaxYx)2Zr.0; gel prepared by (a)
co-precipitation method and (b) oxalate method.
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Fig. 5. Temperature dependence of thermal conductivity of

(LawxYx)2Zr.07 obtained by the co-precipitation method and
oxalate method.
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