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ABSTRACT

Phase {ransition and electrical conductivity of homologous series phases LayyiNinOsy, (n=1,2,3, -,
have heen investigated. These La-Ni-OQ chemical compeounds were synthesized by solid state reaction. The
compound LaNiQ; was thermally stable in air only up to about 1120 K and above this temperature decompoesed
inta homologous series phases Layy \NiQOz-1 and MiO.

©@)

LA 2 grel s whmde) B4 JebleT e zle (0010
S wpe} FAREE e Ni-O-N AE#AA=Z csle] o
La-Ni-O#| ] #4E& =] o 24 =< wet ho- bondE &= Nio)22] 3d Z712] o* y? band Ze] d?

mologous  series2l Lag. anOanH(n- 1.2, 3, , 0% bandel AE BT} AbdlE o 2 =y o Feolth g8, LaNy
vEbY gl oekal g LR A glef ) gk ofaf g Q2] FF olefs e 30 Ky #-2e 55 AalA
ZAPEE n=< Y o LaNi(:2] rhombohedrally dis- Lo olZrFAR] A LR ] g Ay
torled perovskite 535 n=1(LaNi0,) 4] tetragonal K EE E4E FlA|z e, o)elke] La-Ni-O# 3-3
NiF, $20abel we} 2 Bopg Desl® glow] oldge]  Feld 4ol wel vehle Fod @445 AR o
AUd 2k W AVFREAYE MR ek gL B4&s Bolx gleh olzle #ZARFZ e Nieleel ad

Ll

vlehe ez 9w®] glvW. Perovskite 723 =} AALL] A2 Ao 71013}7 2o B QA o|§
Al LaNiD A2 Niftol2o] w2 gpin AE{n=1/2)4] o] 2 LaNi-0A| shgdEe] dukalel ABOAlY AHATF
S47) W] AR S Wl Ak EEARE] A EAd s Zd e HrlA® mechamsm-4 A7 g rtsds
WEgel F5hE BAFTPY. 2ot LaNiO= 600 $18be] whd Be tiadel 1 qlvh e, Ak
K ol4dlde= 244 713 r g Relu) 500K o £5 7} Aol whe) of 27 LPLM?I 5ol &5 2] ¥ e

_41_



AL - A AR - F7)

mpzha) g homologous seriesZ 48] vF2 homologous

series® AMgleojzh wlmA HA deovby A by

A€ 271 g€ EAF) glck 2 494w L]

homologous seriese] La, NiyOsr W8 A 8le] 24

B AR o o] @ Dol e Y

2AEE AL (30K A A 2R L2
2 AAHESAYSE HEIA et

Z.N &

Eur F[La{NOy) - 6H0(Junset Chemical Co. Ltd.
Gr grade) 2} Ni{NQs);-6H0]5 A& wgksle] &
Tl £8AlA nickel ZrpUela] Fldsie] 2
FHA)7 & 973 Kol A #ledsle] NurateZ #3i4|2ich
ol®A dhed 12 EZFBEE 11231553 K9] 2wws
ol A1 204 7F o] A} B}-2F F CuKa radiation(20 5 20~70
= B0, Scan Speed 4° min )& o]&dle] 2t i)
2og X-s5dd8gE shelck

a2k A S5 Al (10X35X2~3mm) S A
Hale] ofe| 2EefA AEF F AlHs| W2 pasteE
A4 3 Awke] standard 4-probe Bl E HAHE
= ZAsqch 53] A-2(30 K)ol 4138 Ab-&7ia) 2
L5 Z A8 Adr productAh$] Displex closed cycle refn-
geration system(Model CSA-202)2- A48l 2 2%
o4 A Fele] 2k HE-E o] Fr] dte] fA HL(30
K)e= gl ebf ol 28] £ 220 K/hr) 2214
7} 2oofi AANAEE A Fch

rLo}ﬂ

otame] M2 abde]lE mabslo] zb 4
% H3F AAedrk 973 Kol 4 NitrateZ 28 Alg)
Z4u] LafNi: 12l 4|85 1123K~1573K Alele] &
SEelA 20417 F1F shag A5 XRDE Fig 1o
ek
1123 Koil A 8t2dh Al 8ol 4= wh8 5] $2-8 La,0:9)
NiOzt lwkek Za)sl9d 21} homologous series-2 &
LaNiQyde] #2 G338 ek vR-ER geldlt Lad,
% NiD+ Fig. 2(A)el viepd vlel 7o) 1103 Kol 4 150
Azb o[ 2fe g FFAZF shAgte 2 Xaay s HE2E 5
W =R 2 5 glgvh Fig 19 Beld 2wl ¢
=

a] ab4d %k

2nEvt 20K 2 1143 Ko A nl9heBe] of4
o] i LaNizOwdol 23 vielydcl ol LaNiOs4-a]
Y57} LaNiOp o2 Ale] 8 7lo 2 & M=) 1273

A LaNiOo = MOV
LaMiQ3 »
Laydy o

LagNiZOT Y
LasNiOg v

NIO 7 1373K

1
70 60 50 40 30 20
Diffraction angle 28

Fig. 1. XRD patterns of La,Oy+2NiQ heated at various
temperature for 20 hrs.
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Fig. 2. XRD patterns of acquired samples. (A) La/Nu
1, 1003 K 150 hr, (B) La/Ni: 3/2, 1423 K 72 hr,
(C) La/Ni: 4/3, 1353 K 120 hr
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Fig. 3. Electrical resistivity of LaNi0, in air. (a) heat-
pressed LaNiQy in Oy at 900C for 5 hours, (b)
after Ram e al, (c) after Nigara ef al®
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Fig, 4. X-ray powder patterns of single phase La;NiQ,.
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Fig. 5. Electrical resistivilty of La;NiQ, in air,
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Fig. 6. Temperature dependence of electrical conduc-
tivity for La,_ (Ni;Qs,47 (n=1,2,3,+--) in air.
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Table 1. X-ray Powder Diftraction Indices of LaNi(; Smtered at 1432 K for 72 hours A=1.5405
Drennen et al.? This work

20 dus(A) hkl 11, 20 danR) /1,
23,559 3.773 111 16 23503 37676 22
26.008 3423 006 8 26.025 34203 11
26.602 3.348 113 4 26.616 3.3462 7
31.388 2.804 115 100 31.896 2.8033 100
32.813 2.727 020 47 32.843 2.7246 42
33.138 2701 200 51 33.174 26982 36
38.550 2331 117 8 38.620 2.3293 6
42337 2.133 026 26 42,361 2.1318 12
42.609 2.120 206 23 42.647 21182 13
46.256 1.961 119 18 46,281 1.9600 4
47.329 1919 220 30 47.368 1.9175 16
54.504 1.6708 313 3 54.649 1.6780 10
57.999 1.5883 135 30 58.007 1.5886 16
58,414 15785 315 15 58.462 1.5773 13
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Table 2. ¥-rav Powder Dilfraction Indices of La,NizOw Sintered al 1333 K for 120 hours

Seppanen et al? This work

20 Al R) h k1 111, 2 &) 1/,
23.286 3.817 111 14 23.343 3.074 16
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