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Table 1  The titration results of the absolute stoichiometric index (3-8)in SrCoOs. s

Number of 1 9 3 4 5 Average Deviation
titration, m I F

3-8 2. 627 2. 628 2. 629 2. 627 2. 626 2. 627 0.001
Note: F ===Z m =5, o(Standard deviation) = [3(x; — u)*/ m12 = 1. 020 x 10%, 1 =2. 78'%",
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Table 2  The model choice of the oxygen deficiency formation

The chemical equation of the oxygen deficiency The equilibrium constants of the chemical

Model formation and the concentration of the different .
. dequation
material
Cogf +00—Co}l + Vo +1/20. 5

1 Ki=7——= 77—
(1-8) (3-8) (&) (&) (3-8) (1-5)"
5 2Col! +00—2Co%; + Vo +1/20; Ko =

(1-28) (3-8) (28) () (3-9) (1-9)
. 52 ;
2Co" g 00— [Coco — Coco1°* + Vi +1/20, Ki=F—x 7P

’ (1-28) (3-8) () (8) (3-0) (1-9)

Note:  Cots, Cots are three-valence and four-valence cobalt ions in the cobalt ion crystal lattice respectively.
Oo, Vo, Vo are negative two-valence oxygen ion, oxygen deficiency lost one electron and oxygen deficiency lost two
electrons respectively.
[Coce — Coco 1° *is the cluster formed by two three-valence cobalt ions of the neighboring crystal lattice.

Ki . K> . K; are the equilibrium constants of the quasi-chemical equation of each model.

&3 SrCo0;_,-0. FRENFEEHRBAEI RN ETIHET
Table 3 ~ The oxygen pressure index in the SrCoQOs - s — O: system, the enthalpy change

and the entropy change in the process of dissolving oxygen

Model presre imden, n AH/Kmolt As ke ma R T
1 0.09 14.3+0.3 ~1.8£0.1 0. 0030
2 0.51 75.3%1.2 96.7+1.5 0. 0023
3 0. 44 69.6+1.1 87.0x1.4 0.0028

Note: F»> = 2 e — 5! )Z/m, m: number of the total data which is 43.
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The Study of the Oxygen Nonstoichiometry in Oxide SrCoOs 5

Ji Shishan Li Zengxi' Tan Ruiqin Chen Zhihua Cao Lili
( Department of Chemistry, Tsinghua University, Beijing 100084
(" Department of Chemical Engineering, Tianjin University, Tianjin ~— 300072)

Abstract The sample of SrCoOs-s was prepared by ammonium nitrate (NH.NO;) co-melted
method and the structure of which was characterized by XRD and thermal analysis. The relationship
between the oxygen nonstochiometry and the oxygen pressure and temperature was studied under the
conditions of temperature 672 —918 K and the oxygen pressure 0. 7 —59. 3 kPa. The model of the
oxygen deficiency formation was firstly suggested and the mathematic formula describing the phase
equilibrium of the SrCoO; - 5-O: system was given. The genenal applicability of the deficiency model
was evaluated for the example of SrFeOs- ;. The enthalpy change and the entropy change of the
SrCoO0:;- 5-0. system in the process of dissolving oxygen were measured to be (75.3 +1.2) kJ *

mol " and (96.7+1.5) J * mol~' * K~' respectively.

Keywords:  Strontium cobaltate complex oxide, = Nonstoichiometry, = Oxygen deficiency
model,  Enthalpy change,  Entropy change
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