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Physical and Chemical Properties of (Sr,Mg)FeOs., System
Heat-treated in N,
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Abstract: The perovskite solid solutions of the Srl_XMgXFe3+1_TFe4+103_y system (x=0.0, 0.1, 0.2, and 0.3) were
synthesized in N, at 1,150°C. X-ray powder diffraction study assured that all the four samples had cubic
symmetries(SM-0: 3.865 A, SM-1: 3.849 A, SM-2: 3.833 A, and SM-3: 3.820 A) and that the lattice volumes
decreased steadily from 57.7 A® to 557 A® with x values. The nonstoichiometric chemical formulas were
determined by Mohr salt analysis and with the increase of x values the amounts of Fe' ion and oxygen were
decreased simultaneously. Thermal analysis showed that SM-0 started to lose its oxygen at 450C and SM-1, Sm-2,
and SM-3 began to lose their oxygen at around 350~400C. SM-0 showed almost reversible weight change in the
cooling process. All the samples exhibited semiconducting behaviors in the temperature range of 10~4007C.
Conductivities of the 4 samples were decreased in the order of SM-0, SM-1, SM-2, and SM-3 at constant

temperature. The activation energies of the conductions were in the range of 0.176 eV ~0.244 eV.
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Fig. 1. X-ray diffractograms of the Sr..MgFeO;, system.
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Table 1. Lattice parameter, lattice volume and crystal system
of the Sr;,Mg,FeOs., system.

S ) Lattice Volume Crystal
ample
P parameter (A) (A3 system
SM-0 3.865 57.7 Cubic
SM-1 3.849 57.0 Cubic
SM-2 3.833 56.3 Cubic
SM-3 3.820 55.7 Cubic
57.6
= b
oL
°
£ 56,6
3
o
>
b6 1
55.6 - ‘ ‘ :
SM-0 SM-1 SM-2 SM-3
Sample

Fig. 2. Unit cell volume change of the Sr; MgFeOs., system.
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Table 2. y, T, and nonstoichiometric chemical

formulas of the Sr;,Mg,FeOs., system.

y values

Nonstoichiometric Fe''/Fe**
Sample . ) y-Value
chemical formula ratio
SM-0  Sr; oMgoooFe*! o s0sFe* 04950278 0.980 0.253
SM-1 Sro,goMgo,1()F€3+o_550F€4+0,45002_725 0.818 0.275
SM-2 SrO.SOMgO.ZOFe3+O.588Fe4+0.41202.706 0.701 0.294
SM-3 STO.70Mg0.30Fe3+O.637Fe4+0.36302.682 0.570 0.319
0.64
e B2
&
(s}
é 0.60
& 0.58
<1}
L 056
8]
= 0.54
2
£ 0.62
® 0,50
0.48
SM-0 SM-1 Shi-2 SM-3

sample

Fig. 3. Amounts of Fe** in the Sri.MgFeO;.y system.
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Fig. 4. Ratio of Fe'"/Fe’" from Mohr salt analysis.
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Fig. 5. Oxygen content(3-y) changes from TG/DTA analysis of
SM-0 and SM-1 (323~1,173 K).
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Fig. 7. Log conductivity data(283~673 K) of the

SriMg,FeOs., system.

Table 3. Activation energies for the electrical conduction of
the Sr;,Mg,FeOs., system. (temperature range: 283 ~673 K).

Sample Activation energy (eV)
SM-0 0.176
SM-1 0.236
SM-2 0.238
SM-3 0.244
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