Journal of the Korean Chemical Society
Vol. 37, No. 11, 1993
Printed in the Republic of Korea

Sris.Ho,_FeO,_, 70| HISISBES =A7}
I Mo B ¢T3

MR - ML - R - B
AAdem olshNet shefsh
(1993. 5. 31 3

Study of Nonstoichiometric Composition and Physical Properties
of Sry+,Ho;- . FeQ,_, System

Kwang Sun Ryw, Kwang Hyun Ryu, Kwon Sun Roh, and Chul Hyun Yo*
Department of Chemistry, Yonsei University, Seoul 120-749, Korea
(Received May 31, 1993)

2 o KNiF,3 F2& 7= S Ho-.FeO,-,(x=0.00, 025, 050, 0.75 R 1.00) 2L&34E 73tz
1550°Cel| 4t Ajz3tgic). o] A 88 X-4 AP Ay dFolal RE 259 ZAARA Ao] AYHA L
Heb 2 gle). AR Sr2t ol 0) A Rsle ofe) F7I3 mat Al e Frigtc) M o)l
gk Fe'* o]-22] Zwql 132 A1) Mohr & HYo2 ZAY onf ¢35t (o B8R v detaial
ya& Ak o3kt yakd xgke) Fobl dely 233 2 F Ui 23kt » v Yk
Sri.Ho- Fe’_ " Fe' O, oll wilsje] m)stefef@ A sietalg AAsisch. Mosshbaver 29 eals Fe¥*
o] &% Fe'* o]&2] TYAA7} Auls) v ¢l e & vhepich 2 X259 27]H AR Aol A A=A g
4 F Uk 7HERE L0~1X107°Q 7 cm™'2l HHie) T el Wy AV|AREY B4
U 2= cgte] F713keN ale} A2 g & 5 ek WA WP E S Feb* o} Fet* o] 274l WA Hale
Vg 2de di=ejof o).

ABSTRACT. The series of solid solutions in the Sry,,Ho,_.FeQ,_,(x=0.00, 0.25, 0.50, 0.75 and 1.00)
systems with K:NiF, type structure have been prepared at 1550°C under an atmospheric air pressure.
The X-ray powder diffraction spectra of these samples assign that the crystallographic phases are tetrago-
nal system over the whole x range. The lattice volume was increased with increasing the substitution
amount of the Sr?* ion. The mole ratio of the Fe** ion to total iron ions or t value has been determined
by Mohr salt titration of the sample and then the y value was calculated from x and t values. The
t and y values have been increased with ¢ values. The nonstoichiometric chemical formula are formulated
from the general formula of Sry.,Ho,_Fel' Fel*O,_, replaced by x, t and y values. Mosshauer spectra
show the mixed valence state and coordination state of Fe!* and Fe'* ions. It is found out that the
magnetic property of the samples is paramagnetic at room temperature. Electrical conductivity varied
within the semiconductivity range of 1.0 to 1X107° £2~! ecm™. Activation energy of the electrical conducti-
vity was decreased with the t value. The conduction mechanism should be explained by the hopping
model of the conduction electrons between the valence states of Fe’* and Fe*' ions.
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Table 1. Lattice parameters, lattice volumes, and crys-
tal phases of the Sr ..Ho,-.FeQs-, system

X a < VvV Crystal system
000 38285 12304 180.34 tetragonal
025 38313 12316 180.78 tetragonal
050 38542 12214 18144 tetragonal
075 38540 12248 18192 tetragonal
100 3.8631 12227 18247 tetragonal
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Fig. 1. Plot of unit lattice volume vs. x value for the
Sry+.Ho - ,FeO,_, system.
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Table 2. The t values, y values, and nonstoichiometric
chemical formula for the Sri..Ho,_,FeO,_, system

Nonstoichiometric
* N Y chemical formula
0.00 0.02 - 0.01 SI’;mHOmoFesonFe‘JuOgm
025 011 007  SrsHosFelpFet 05
050 017 016  SrisHoosFedFet 0
075 023 026  SrymHoypzFeynFet,,00m
100 032 0.34 SrawFedisFetOses

o2 4

T and y values

-0.1

0.00 0.75 0.5 °.78 1.90
Composition (x)

Fig. 2. Plots of the v and » values vs. x value for
the Sry.,Ho,-,FeO,-, system.
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Fig. 3. Mossbauer spectra for compositions of the
Sty Hoy - FeO,_, system at room temperature.
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Table 3. Mossbauer parameters for compositions of
the Sr;..Ho-.FeQ,_, system

Composition S AF

(']
{x) Fe type {mm/sec)  (mm/sec)
0.00 Fed* 0.073 0.767
0.25 Fe** 0.017 0.897
Fet* —-0.236 0.841
0.50 Fe?* 0213 0.841
Fe'* ~0.208 0.673
0.75 Fe?* 0.297 0.897
Fet* —-0.096 0.673
1.00 Fe** 0.605 0.280
Fet* —0.037 -

5: isomer shift, AE,: quadrupole splitting.

Log comhictivity (aharles-t)

L 2 3 4 L} L]
1007 (X)

Fig. 4. Plots of Log conductivity vs. 1000/T for the
Sri+.Ho;-FeQ,_, system under the atmospheric air
pressure.
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Table 4. Activation energies of the electrical conducti-
vity for the Sry:.Ho;-FeO,_, system

Composition (x) Activation energy (eV)
0.00 0.426
0.25 0.300
0.50 0.231
0.75 0.175
1.00 0.129
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Fig. 5. Plot of activation energy vs. © value for the
Sry+.Hoy— FeO,_, system.
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