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Electrical Resistivity Anomaly in Quasi-One-Dimensional Compound KFeS,

Shido NISHIOKA, Kenichi NOZAKI, Hisao KURIYAKI and Kazuyoshi HIRAKAWA

(Received June 24, 1996)

Abstract: The origin of an anomalous behavior of DC resistivity in a quasi-one-dimensional compound

KFeS; was studied using transmission-electron-microscopy (TEM) and differential scanning calorimetry

(DSC). The resistivity of the as-grown crystal exhibits sharp decrease around room temperature with a

thermal hysteresis. However, this sharp decrease in the resistivity disappears after annealing the spec-
imen at 300 ‘C for two days. A endothermic peak in DSC is found in the range of 230K-280K, which
corresponds to that of the decrease in the resistivity. TEM images of as-grown specimens show larger

numbers of dislocations and higher density of plain defects comparing with annealed specimens. The FeS»

chain is supposed to be interrupted and to form ”FeS2 segment”. A model based on some kind of defects

relaxes to thermal equilibrium state is proposed.

Keywords: Low-dimensional compound, Quasi-one-dimensional structure, Electrical property, Resistiv-

ity anomaly, Thermal hysteresis, Defects
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Fig.2 SEM images of as-grown samples.
(a) A typical sample consists of needlelike crys-
tals.
(b) A ruptured region in a sample.

(¢) Close image of a clevaged plane
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Fig.3 Temperature dependence of the reisistivity. (a)

As-grown sample. (b) Annealed sample.
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Fig.4 DSCsignal in a thermal cycle. (a) As-grown sam-
ple. (b) Annealed sample.
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(b)

Fig.6 TEM images of annealed sample. (a) A image
of texture. No bend contours are seen. (b) A
selected area diffraction pattern. Satellite spots

are observed in the direction of 010.
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Fig.9 Behavior of the defect density in thermal cycles.
Data are calculated using Eq. (9) (parameters:
v = 10'0 Hz, Eg = 0.71 eV and Ug =0.07eV),
where the cooling and the heating rate is 2K/min
and 1K/min, respectively.
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Fig. 10 Result of the simulation of piotal using the result
of Fig.9 and Eq. (4)-Eq. (7) (parameters: T =
2%X10° K, AEp =0.32 eV, 7w =300, o0 =
2.5 X 107" Qcm and pwo = 2.5 X 10* Qcm.)
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