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ABSTRACT. The Sr;-,Y,MnO; (x=0.0~1.0) system was synthesized using amorphous citrate process.
The stability of various structures and the electronic transport properties of this system were investigated.
X-ray diffraction study indicated that the Sr,_,Y,MnO; system has three different structures depending
on composition, namely, 4L-hexagonal perovskite (when x is less than 0.3), pseudocubic perovskite (when
x is 0.3~0.7), and hexagonal nonperovskite (when x is larger than 0.7) structures. The structural changes
and electronic properties were interpreted based on two factors, .., the size of cations and the oxidation
state of manganese ion. When the concentration of Y substitution exceeds 30%, the Mn-Mn repulsive
interaction dominates over intermetallic attraction, and thus structure changes to pseudocubic perovskite.
In perovskite phase the unit cell dimensions increases with increasing Mn?" iens due to yttrium substitu-
tion. The band gap of SrosYe:MnQOs is greater than that of StosYosMnO;. The greater band gap of SryeYor-
MnO; indicates that the 4L-hexagonal structure is more stabilized than cubic perovskite due to the
Mn-Mn bond.
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Fig. 1. X-ray diffraction patterns for St;_.Y.MnO,.
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Fig. 2. Calculated {(top), observed (middle), and diffe-
rence {bottom) X-ray diffraction profiles for SrMnQ-.
Vertical strokes indicate the calculated Bragg peak
positions. A dot mark indicates reflection from Kp line
of the strongest peak.
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Fig. 3. Calculated (top), observed (middle), and diffe-
rence (bottom) X-ray diffraction profiles for SrosYos
MnQ.. Vertical strokes indicate the calculated Bragg
peak positions. Dot marks indicate reflection from
YMnO- impurity phase.
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Fig. 4. Calculated (top), observed {middle), and diffe-
rence (bottorn) X-ray diffraction profiles for YMnQs;.
Vertical strokes indicate the calculated Bragg peak
positions.
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Fig. 5. Variation of hexagonal unit cell parameters in
Sri_,Y,MnQOs. The standard dgviations of parameter
a and ¢ are 0.003 and 0.008 A, respectively.

Fig. 6. The structure of hexagonal perovskite P6./
mme.
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Fig. 7. The structure of rhombohedral perovskite R
3C (hexagonal unit cell).
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Fig. 9. The structure of hexagonal nonperovskite P6;
fem.
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Fig. 10. Ln p vs. inverse temperature plot for Sr,_.Y,-
Mﬂ03.

Table 1. Sri-,Y,MnQO;9] resistivity®} energy gap

Resistivity at 15C  Energy gap
(£2cm) V)
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