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Table 1 Refined structure parameters of La,Ni,  Co O,,; in Fmmm space group

Fig.4 SEM micrographs of La,Ni, ,Co,O,,;
ceramics with y =0(A) and y =0.2(B)
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Parameters y=0 y=0.05 y=0.1 y=0.15 y=0.2
a/nm 0.54612(6) 0. 54626(0) 0.54644(3) 0.54693(9) 0.54703(3)
b/nm 0.54584(0) 0. 54604 (1) 0.54616(7) 0.54637(1) 0. 54665(3)
¢/nm 1.26714(9) 1.26627(3) 1.26502(9) 1.26260(4) 1.26081(7)
V/nm? 0.37773 0.37770 0.37755 0.37731 0.37703
c/a 2.32030 2.31920 2.31500 2.30850 2.30480

d[ Ni/Co—0;(4) ]/nm 1.9321(0) 1.9309(0) 1.9315(1) 1.9327(0) 1.9333(8)
d[ Ni/Co—0,(2) ]/nm 2.1912(0) 2.1874(1) 2.1814(2) 2.1745(0) 2.1685(0)
d[La—0,(4) ]/nm 2.6125(9) 2.6063(9) 2.6021(1) 2.5982(8) 2.5937(0)
d[La—0, (1) ]/nm 2.3862(3) 2.3935(3) 2.4001(8) 2.4021(1) 2.4066(5)
d[ La—0,(2) ]/nm 2.7682(2) 2.7660(2) 2.7671(4) 2.7695(5) 2.7702(5)
d[ La—0,(2) ]/nm 2.7647(2) 2.7649(2) 2.7657(0) 2.7667(4) 2.7683(6)
d(Ni/Co—0,): d(Ni/Co—O0y ) 1. 1341 1. 1328 1. 1294 1.1251 1. 1216

R, (%) 8.1 9.1 9.5 9.3 10.5
R,,(%) 10. 1 12.2 12.1 11.4 13.8

A2 3.02 3.15 3.22 2.88 3.44

Table 2 Oxygen nonstoichiometry values(6) and average valences of B site cations of

La,Ni,_,Co,O,,; ceramics at room temperature

y 0 0.05 0.1 0.15 0.2
0.15 0.16 0.17 0.18 0.19
Average valence of Ni/Co cations 2.31 2.32 2.34 2.36 2.38
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Fig. 6 Electrical conductivity(o) of La,Ni, ,Co,0, ; Fig.7 Plots of InoT versus 1000/ T for

ceramics as a function of temperature La,Ni, _,Co,0,,; ceramics
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Fig.8 Oxygen ionic conductivity ( oy, ) of Fig.9 Activation energies for small polaron hopping

La,Ni;_,Co,0,,; ceramics as a function (E,) and oxygen ionic conduction (E;, ) of

of measuring temperature La,Ni, _, Co, O,,; ceramics as a function of

my=0; 0y=0.05; v y=0.1; A y=0.15; & y=0.2. composition

X7 FAGIREE In(oT)-1000/T K FR MMZHIT HLRA, IHE B /M E T HIGLaE E,, HIE 8
fEH In(o,,T)-1000/T KA MEIARE B FHRIGLEE E,,, HERILE 9. nTLIFEH, Co 51 A
e B B AE S /R AL T S L T AL RE B S HS (Hl 6. 9 kJ/mol 3% K3 16. 5 k)/mol) , E 5 T S HIE 1L BE
Mt Co B+ 3 BEHE N TREAR(H 91. 9 kJ/mol K% 86. 3 kJ/mol).
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S EER T Z Y B—0—B WFHiiafth, 5 B il S EE 1Y 3d Pl S5 E 1 2p
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i 1) AU T R PR RBRE Co BT B it T4 &1, X nl DA o2& ik = Jy i PR 2 L [Rl/E I i 45
B BRI, Co B FHUCK La,NiO, , IR T TERE AR IR 5 Fh IR S5 S B0 AR fb B A .
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Preparation, Structure and Properties of La,Ni,  Co O,,;
Layered Compounds

HUANG Duan-Ping, XU Qing” , ZHANG Feng, CHEN Wen, LIU Han-Xing
(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract La,Ni,  Co 0, ;(y=0—0.2) fine powders were synthesized by a polyaminocarboxylate complex
method, and the structure and mixed conducting properties of the resulting ceramics were investigated. X-ray
diffraction Rietveld refinement results indicate that La,Ni,  Co,O,,; compositions have an orthorhombic struc-
ture with Fmmm space group. The substitution of partial La’* with Co at the B-site caused an increase in the
length of Ni/Co—O0, bond in the ab plane and La/Sr—O, bond along ¢ axis. Moreover, it was detected that
the oxygen nonstoichiometry (6) became larger with increasing Co content. The cobalt substitution resulted in
a shift of the temperature for the electrical conductivity maximum to higher temperature direction and a decline
of electrical conductivity together with a modification of oxygen ionic conducting properties. The effect of cobalt
substitution on the mixed conducting properties of La,NiO,,; ceramic can be interpreted with respect to the
variation in crystal structure parameters.

Keywords La,Ni, Co O,,;; Polyaminocarboxylate complex method; Structure; Conductivity
(Ed.: M, G)



