substance: FeSp
property: physical properties

Energy level scheme is similar to that of Fefsig. 1).

The observed Schottky anomaly (excess heat capacity, Fig. 9) can be interpreted by assuming that the [4]b band
is in fact split, so that the highest occupied [2]b band is succeeded by ard]a [4p* band atE; andE,
respectively, in Goodenoughs pictug/hc = 300 cnrl (E; = 0.037 eV),Eo/hc = 500 crl (E; = 0.062 eV)

[77G].

energy gap and activation energy

(all values from logo U Ey/2KT)

Eg,th =7eV polycrystalline, T = 550...800 K 60D
Ea =0.05eV sintered samp|d = 500...700 K 59H
=0.03 eV sintered afl = 873 K, T = 80...160K 65J
0.033 eV single crystalT = 50...300 K 72S,

72F

=0.02 eV pressed pellets, = 80...300 K 80Y

Debye temperature
©6p 327K from Mdssbauer isomer shift 72S
270...560 K

electrical resistivity: Figs. 3...5, anisotropy of the resistivity: Fig. 3, anisotropy of the Hall constant: Fig. 6.

thermoelectric power

S +30pv K1 T=295K polycrystal and single crystal of 60D,
unknown orientation; 72F
for temperature dependence in the
range 77...400 K, see Fig. 2

magnetic susceptibility

Xm 522.105cm3 mot! T =300 K measured on sintered material, 80Y
8-16%5cm3moll T=77K annealed at 873 Ky in CGS-emu

For temperature dependence in the range 77...550 K, see Fig. 7.

peritectic temperature

Toerit 1005 K 58H
1011 K 72M

1021 K from heat capacity 69S,

77G

1018 K 77K

The statenent [72F, 72R] that FeSldecanposes under vacautowards 600 K into FeSb + Sb was refuted by
[77G].

heat capacity:Cp in the range 100...700 K: Fig. 8, Schottky anomaly: Fig. 9.

Brinell hardness
Hg 200 kg mmm2 60K



unit-cell dimensionsa(T), b(T), c(T) fairly linear inT [77K].

volume expansion coefficient

NE - = rom graphical representation;

B 6.1-165K-1 T=300K f hical tati 77K
unit-cell volume linear ifm
up to= 1000 K

Comparative tables on structural data of transition metal dipnictides:

structure, chemical bond:see documerfc |,

crystallographical data of compounds with octahedrally coordinated cations, see docdiment |
interatomic distancesin marcasite- and loellingite-type compounds, see docu
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Fig. 1.

FeAs. One-electron energy levels for the valence electrons in loellingite [72F, 72G].
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Fig. 2.

FeAs, FeSbh, OsSh gsTey o5 Seebeck coefficient vs. temperature [65J]. hepslycrystalline natural sample
containing traces of calcite; FeSland OsSbgsTey gs pressed samples sintered at 873 K and 973 K,
respectively.
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Fig. 3.

FeSb. Electrical resistivity vs. reciprocal temperature of an n-type single crystal [72F]. Triangles: measurement
made in thed,b) plane; circles: measurement made in t)e) (or in the p,c) plane.
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Fig. 4.

FeSk and OsSbgsley s Electrical resistivity vs. reciprocal temperature [65J]. Sintered samplesy: FeSb
[60D], 2 [59H], 3 [65J].
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Fig. 5.
FeSb_,Te,. Electrical resistivity vs. reciprocal temperature [80Y]. Compounds with x = 0.8, 1 and 1.2
crystallize in the monoclinic arsenopyrite structure.
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Fig. 6.

FeSh. Hall coefficient vs. reciprocal temperature [72F]. Open circles: Measurement made with the magnetic
field perpendicular to theaf) plane; full circles: magnetic field parallel to theb) plane.
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Fig. 7.

FeSbk. Magnetic susceptibility vs. temperature of non-oriented single crystals grown by a chlorine transport
reaction [72F]. Full circles represent the data of [80Y], see tghler CGS-emu.
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Fig. 8.

FeShk. Molar heat capacity vs. temperature [77G]; 190 g sample. For comparison the experimental and (above
350 K) extrapolated heat capacity of Fgiseadded (broken curve).
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Fig. 9.
FeSh. Excess molar heat capacity vs. temperature [77G]. Broken curve: Calculated Schottky anomaly for
electron excitations from a ground level to a first leveEghc = 300 cntl and to a second levEb/hc = 500

cnr1, with the corresponding degeneraaigs gy : go = 1: 1: 2.

9
J
Kl FE‘sz /\
; .




	Back to start
	Symbols,abbreviations
	List of properties
	References:
	Fig. 1.
	Fig. 2.
	Fig. 3.
	Fig. 4.
	Fig. 5.
	Fig. 6.
	Fig. 7.
	Fig. 8.
	Fig. 9.

