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Abstract

The syntheses of LaNiOsz perovskite crystalline phase from mixtures of Laz0s and NiO via a

mechanochemical(used planetary mill) and a wet ball mill process were investigated. A single and

stable LaNiOs

perovskite crystalline phase was

successfully prepared by wusing a heat free

mechanochemical process which produced a fine amorphous powder, while that phase was not formed
in a wet ball mill process which needed heat treatment ranging from 500 to 1500°C and produced a

coarse powder. It was shown that the LaNiOs ceramics made of the mechanochemically synthesized

powder possesed a good metallic characteristic.
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Fig. 5. SEM of LaNiOs; ceramic sintered at 800C.

4437 LaNiOz Algp=lx9

Lie S[14]o] X233
robe o IOOBHUr 2
Aolx #Hgo] e o]fF
ste] 7139 -?7} Z—*.71 EH%O]E} Azt

a3 LaNiOg Algtd 29l nFAgE oF 5X
10° Q@m= KaO and Jeng[5l9] Zx ¢}t nls=gk
2(2.8x107° EOM EF LaNiOy A &9
ez o3t ;q LaNiOx(H A 3EA) A=
s gz 2 of Wt TAdE wx
)E UrE}‘H‘Ri_O_U:L o] ¢}
FEAANA A&7}
Moriga %[15]¢
T2 (LaNiOzg 9

AEE

1

Ab £ of
oo

L

b1

e

oy

do oo
2 o _||m mlm

=3
B

=S

2

il

g

o

o

o

@ :g % LaNlOz,&x
Bust k. & perovskite
LaNiOzw) ol Ae F549 orthorhombic
T % (LaNiOzes, LaNiOzg, LaNiOgso)oll A1+ HF=A]
A AzE JeRd. o]l AL La0:9 NiOg wh

SoA Ao AT weti 1 AEREA ]
£L 9udd. a#lv LaNiOs =  KoNiFy

[I4/mmm, tetragonal] F+Z&4 2719] perovskite
7} d4d¥ ZAHo)H16]. Ganguly and Raod] =
w1714 )&t H KoNiFs 72 E ZE ggEdAax
Tse of upelx F&HH 2 9t
= Uetge wBasgdnh o3l
d A% ARFEzd 98 Ao
, B Ad oA LaNiOy -/]
Z AR VA %
+ Fasth F ”P‘:Xﬂ”r ’\XP
A=d4

DZ] }_E

N

L.—l—

r_>.L
I-rl
Nt rﬁ(g
oz
3

ox
rlo
b

F_Zi
oo

o P
WM
o 1o
ox

rl‘;nﬁ;
&
éé‘l.ﬂ,

ot m Jm o8l
(s
oL
o
f!
0,
o

o 1o ox

686

W f

A G-

p (Q-m)

30 60 90

120 150

Temperature (C)

LaNiO3¢t LaNiOs Alebel 2o a1
Ao 2k oEA.

Temperature dependence of specific
resistance of LaNiO; and LaaNiOs
ceramics(@: LaNiOs, (O: LaxNiO4)

4. 2 B

La:03 ¢ NiO & AMgste sl §adtole 28
zbE LaNiOs & #4439 g4y = 29 &
Azd gz fileAvjzd @ g
LaNiO3 29 ARG £29 44 4AHAMNE
s ARSI B A& dldde g4
2 2E7F Folx ©dXAe] LaNiOs Aol ozl
=3 174 & Abtsls 2ol Azt ¢ 450 nm oA

o7l wWEolth ey WAwATD FEAAE
A AZtel FAhol Wy 2de 4R o 100
nmE Pl qm MR AR o ol e A

r.\

g Aol flolm HFELTPIE ddde] LaNiOs
E A 2¢ F AATH450 rom, 6A1ZFEH). TG
o] 242 DTAS XRDEAN| &M Aoz v
F AHE 2Ede HAsg agam dHE
=7F Q00T o] el LapNiOy 7+ A s o] wh=A) 3
AES4E Yetldo b A3 542
Ze LaNiOs 9 =8 222 47 AsdAE 0
0C olste] Exel =7t wtga st



ztn 2%l
[1} Tzong-Rong Ling, Zu-Bon Chen, and
Min-Dar Lee, "Studies on catalytic and
conductive  properties of LaNiOs for

{21

(31

(4]

(5]

[6]

[7]

(8]

(9]

[10]

oxidation of C;HsOH, CHsCHO, and CH.’,
Catalysis Today, Vol. 26, p. 79, 1995.

Y. Zhang, Q. F. Zhou, H. L. W. Chan, and
C. L. Choy,
oxide

"Conducting lanthanum nickel
electrodes for lead zirconate
Thin Solid Films, Vol. 375,

as
titanate films”,
p. 87, 2000.

A. Martinez-Juarez, L. Sanchez, and E.
Chinarro, “Electrical characterisation of
ceramic conductors for fuel cell

applications”, Solid State Ionics, Vol. 135, p.
525, 2000.

A. K. Norman and M. A. Morris, "The
preparation of the single-phase perovskite
LaNiOs” J. Materials Processing Tech, p.
91, 1999.

Chen-Feng XKao and Charng-lih Jeng,

"Preparation and characterisation of
lanthanum nickel strontium oxides by
combined coprecipitation and molten salt
reactions”, Ceramics International, Vol. 26,

p. 237, 2000.

J. D. G. Fernandes, D. M. A. melo, and L.

B. Zinner, "Low-temperature synthesis of

single-phase crystalline LaNiOs perovskite

via Pechini method”, Materials Lett.,, Vol

53, p. 122, 2002.

Jose F. Fernandez-Bertran, "Mechanochemi-

stry:an overview”, Pure Appl. Chem., Vol

71, No. 4, p. 581, 1999.

ZHE, 2FY, AA], AT, 248, ‘A

FheAn A wle] o3 BMN At 347

A7) AAAEGES] 20005 A & F =
234, 1%, p. 208, 2000.

24%F, AL AAA, AEH, 2413,

A Ao w2 LaAlos Aetde] §A4T &

A BN, A7dAAsgsl =14, 154, 3%

p. 238, 2002.

Y. Jiang, Y. Wu, Y. Xie, and Y.T. Qian,

"Synthesis and characterization of nanocry-

Fi

« 1

of
°

stalline lanthanide oxysulfide via a La(OH)s

687

A7) AAA 28

£, Vol. 16, No. 8, August 2003,

gel solvothermal route” ]J. Am. Ceram. Soc.,
Vol. 83, No. 10, p. 2628, 2000.

(11] mrEEgHLLet, XN Fs)7, 851,
p. 75, 1981
[12] HEY, o158 HY, “BEokz. 22777, &
=2+, p. 106, 1983.
131 =8 %, =54, A4, A5, “LaNiO; A=

141

[15]

[16]

[17]

7(
B Adee g% =45
SELEPVES LR

47, AR AR

»

3, 1438, 1%,
p. 406, 2001.
Y. Liu, N. Xu, X. G. Zheng, T. Watanabe
O. Agyeman, and M. Akiyama, "Effect of

thermal annealing on transparent conductive
LaNiOz thin film prepared by an aqueous
method”, J. of Materials Science, Vol. 35, p.
937, 2000.

T. Moriga, O. Usaka, I. Nakabayashi, T.
S. Kikkawa, and F. Kanamaru,
"Characterization of oxygen-deficient phase

kinouchi,

appearing in reduction of the perovskite-
type LaNiO3; to LazNi20s”, Solid State
Ionics, Vol. 79, p. 252, 1995,

Francis S. Galasso, “Structure and
Properties of Inorganic Solids”,
Press, Oxford, p. 188, 1970.

P. Ganguly and C. N. R. Rao,
of
oxide systems with the KaNiFs structure”,

Mat. Res. Bull. Vol. 8 p. 405, 1973.

Pergamon

"Electron

transport properties transition metal



