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xagonal nonperovskite(x=0.7~1.0) T&71%] 371X 9] o}2 AHF2E e 7o AU} ol)g
Sr;-,Y.MnO; system®] 7& #H3}= yttrium ©]-2¢] 7)o @& Mn-Mnzt 3% 2% A x9 HEe9} ma-
nganese ©]-&2] At3lr} Aleel] 9|3 J3Fo g R} PerovskiteAtoll A yttrium o] F7}itel| ol
cell parameter’} Z7}8bs %S XHow, oj= Mn' A Mn®' 7} $7}13e] w2 # o2 wlo}xc}. Sr-
Mn0,2] Sr** A2jell Y** & 8852 conductivity?} 24 $71ske 7ol #2= A} 4L-hexagonal 25
ZtE SroeYo:MnOs;9} pseudocubic perovskite T2& ZHE SrpsYosMn0:;9] 256 w2 H7)2|3) 2K @5,
SrooYe MnOsell A v £ energy gapS Zte o= iaE|9l o, o] A3= 4L-hexagonal %7} metal-me-
tal Aol 23] <HA3IEe} 9l7] "<l Ao Mgl

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 18 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, i.e., 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®* ions due to yttrium substitu-
tion. The band gap of SrysYo:MnOQ; is greater than that of SrosYosMnQOs. The greater band gap of SrggYo:-
MnQO; indicates that the 4L-hexagonal structure is more stabilized than cubic perovskite due to the
Mn-Mn bond.

MoE N 84 Rl A AT FUIRE AT

ABO;3 €] perovskitest} pseudoperovskitesgl & thAte] =] ghr})
3 HFIEEL o) 5o| e A AY|A, A Perovskites(ABOs)®] o} &l AXF2E 54y

—785—



786 HHEREE - SEFE

(cubic form)2. 2 7}{F jonic bond=2 13 Az}e|F
o] o8¢ o}E ceramicsgt vFRIIAE H7]HQ
AaASolcl, et @& perovskites7} o)Al
T3 Hevie of7ke] TR A Wt
<l#l insulatorsell 4 semiconductors, superionic co-
nductors, metal-like conductors, high temperature
superconductorsel] °o]2= W& oo Aals-g
YelAcH? & perovskite® #H3HES A == B
2l e ool E-S XA stz EAES
thekslAl vpE ¢ ok o F A 3E xA4e W
slo] W& Fx W EAY dWsle B Pol2E F
Alo@ o]Fe}xl octahedra’} HE FH3AY F
AHE FHeke 59 ot H3E ze el 7]
e, 4h9] defect, A ©]&9] A7)l & B o}
F219] symmetry H3te} A#FH= A¥e Uch
Ak w4l 7] ok 2 3ol 7} hofgt Ao} £
H3lell dIgh A A& A2, o] A4S vl o 2 sk
Hpgro 2 o) Ao xAMMYS dopl7] 98 A
Aol it @& a7t AdE g} 53] F
2ol dAledR] A FofellA & A 98
celle) ohAA = HA o] A7|H E4E 2 F5F
A% 3= A2 doped manganiteo] #3t A7}
TP Yo

Perovskites®] EA-2 Alzabyd ueiqx e}
2] 7] ool A z2upg o] 2| she v]F-E wl$- Aok
Perovskites &4 ¢] c}ddt Al zvhy 3 7H¢ 2@
wyjo 2 F4 abslgout F49E SRR v
2 2 st 3o LxdiA rldshe 2 uhEe]
Aze & 5 ded, o] whe € As vy
L gxr 2FHT deiFl A8 FdAe]
okx}l S8l A&Ae|x] Xsict diw Age
Azl B4 A T 37 oML 4
A ge XA v v E T FUI powderE
A& 4 de WO citrate Y S & T U
o] WA B4 HAtde EFEH] comple-
xing agent® citric acidg ¥ 7t §4°] 25 citric
acid®} complex& |5+ pHrl HEE A 4=
Yolrg pHE 24 F 7pd3ic) olw] Fol
s A viscous mass7t FAFH FEIL Z A
7} defdr) olA F A7 amorphous product
7tdste} dopgls F71E 5§ ¢9 Xl AA

ao mu b ofy

AR,

E e AQARHAY FFEAR
FAAHe] ol EAFY 34l Sry  Y.MnO,; 43}
E% citrate $AHo R Az, A o F
et Z71A AdAe] WlE dolrsgich

o4 #

St Y MnO;(x=0.0~1.0)5 citrate Aoz
Azstgch FHEAL .0,(2sE3stdT4), Sr
(NO;)(Aldrich chemical company), Mn(NO3);:6
H0(2Fe]#}3t-3-qd F413]Ah 2, o] 58 Uske HIE
2% A4k E4it). Complexing agent® z}zt o
o] & 184} citric acid 1&°] HE& citric acidE
A7 stk o] 4L 27 R olE 33 pH
6.5~7.007} Bx= F3}8lsdc} Citric acide}
Rujelg A7k ice bath <kellA] 3l F3HA|7)
£-ol2 7ldsle] B8 FHA]7]W viscous mass?}
Y= a FE7E darh deodel old A7 A
AAES Rof dHeldle A 55 #H$7] S8 sk
gla oAl 24skg el R EE YMnO;9 A%
850T ol 4] 24417} 717 F pellet& HEe] 1000
Col A 35417 F¢ Al shedstgd en el
Sr; Y, MnOs= 950C ol 4 244]7F 7}dd & pel-
let& THE0] 1000C oA 244)7F 7hdshelch.

TF2244L 98] X-ray diffraction pattern Sie-
mens D500 X-ray powder diffractometer®] Co Ko
radiationg AHE3sled 0.02°(20)¢}c} dataE %35+
sdrh. X-ray diffraction pattern-g Rietveld 4] full-
profile fitting ¥ o2 HMale] T35 AR3HA
o}

’_{}}‘éfﬂ' /‘]i%‘ SI’o.gYo.anC)a, Sl’o.sYo.sMnoa-g] 2
ol wE #H7| A WHIE AMYE] HA|
A4 25 W94 standard four probe me-
thod2 23 3}¢]c)

dat { aE

3HA1gF Sry-, Y.MnOs2] X-ray diffraction pattern
$ Fig. 1o vepligdch 7 3246l & 2T
Rietveld4] full-profile analysis W22 43}

A, o] refine¥ parameter=-2 scale factor, zero

Journal of the Korean Chemical Society



Sri-.Y,;MnQq2] ¥4 5 2Ael w2 FHFxe} Hrid Qs 787

Intensity

x = 1.0

20.0 30.0 40.0 50.0 800 700 80.0

21
Fig. 1. X-ray diffraction patterns for Sr;—,Y.MnQOs.
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Fig. 2. Calculated (top), observed (middle), and diffe-
rence (bottom) X-ray diffraction profiles for StMnQO;.
Vertical strokes indicate the calculated Bragg peak
positions. A dot mark indicates reflection from Kg line
of the strongest peak.
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Fig. 3. Calculated (top), observed (middle), and diffe-
rence (bottom) X-ray diffraction profiles for SrysYos
MnO;. Vertical strokes indicate the calculated Bragg
peak positions. Dot marks indicate reflection from
YMnO; impurity phase.
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Fig. 4. Caiculated (top), observed (middle), and diffe-
rence (bottom) X-ray diffraction profiles for YMnO;.
Vertical strokes indicate the calculated Bragg peak
positions.
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Fig. 5. Variation of hexagonal unit cell parameters in
Sr;-,.Y.MnO;. The standard deviations of parameter
a and ¢ are 0.003 and 0.008 A, respectively.

Fig. 6. The structure of hexagonal perovskite P6s/
mmc.
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Fig. 7. The structure of rhombohedral perovskite R
3C (hexagonal unit cell).
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Fig. 8. Simple qualitative d-orbital energy level diag-
ram.
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Fig. 9. The structure of hexagonal nonperovskite P6;
Jem.
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Fig. 10. Ln p vs. inverse temperature plot for Sr,_,Y,-
Mﬂ03.

Table 1. Sr;-,Y,MnO39] resistivity®} energy gap

Resistivity at 15C  Energy gap
(Qcm) (eV)
SrMnQO; 4.65X 107
Sr0,5Y0_1MnO3 1.60 X 102 0.352
Sl’(]_sYo,le’]Og 248 0.267

3" 4 9l 22 coordination number& zZHe
TzE5 74 o

SrMnO;, Srys¥o:MnO;, SrysYosMn0,8) 7] A
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Mn*" ¢} Mn**¢] mixed valance Ael7} conduc-
tionell ZA <AL w|H= Aoz M=)

StpeYo:MnOs, SrosYosMnO;2] %6 old 27
Aag ZAA A, Fig 1004 BXo),
B semiconducting A& veldcl Table 1)
resistivity9} energy gap$ el it} Rhombohe-
dral perovskite F+Z& ZH= SrysYosMnOs .o} 4L-
hexagonal T-2& 7z SrpgYo:MnOs7} ©§ 2 ene-
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