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The system Fe-Cr-Te was investigated around the composition FeCr,Te,. FeCrZTeL is a meta- 
stable compound. Single crystals with Fe,.,,Cr,.,,Te, composition were grown by vapor trans- 
port or the Bridgman method. These crystals are metallic and anisotropic ferromagnets. 

1. Introduction 

Ternary tellurides and selenides with the 
general composition MM,‘Te,(Se,) (M, M’ = 
transition metal) exhibit a defective NiAs 
structure (monoclinic IJm, Cr& type). A 
large number of these compounds has been 
reported. 

FeCr,Te, was first reported by Albers and 
Rooymans (I, 2). Later, Berodias (3), in a 
general investigation on ternary tellurides 
got two phases when trying to prepare 
FeCr2Te4 by sintering at 1100°C. 

The system Fe-Cr-Te was studied around 
the composition FeCr,Te.+; only defective 
NiAs structure compounds were prepared. 
Cr,Te, is a metallic ferromagnet (Tc 2: 350°K). 
Fe,Te, exhibits a Pauli paramagnetism. The 
composition of the samples we prepared was 
assumed to be q Fe,Cr,-,Te,. 

2. Experimental 

All the samples corresponding to q Fe, 
Cr,-,Te, were prepared as ingots by direct 
reaction of high purity elements, according 
to a method described elsewhere (4). The 
metals were degassed at 1000°C under 10m6 
Torr; it was necessary to degass the metals, 

* This paper summarizes the first author’s research 
for his CNAM engineering degree (granted in 1971). 

especially chronium, to eliminate adsorbed 
gases (N,, COZ, and 0,). Ingots of different 
compositions were prepared at 1250°C. (The 
liquidius line for all compositions is lower 
than 1250°C). The melted ingots were kept 
several days at 125O”C, then slowly cooled 
to a temperature 50°C lower than the liquidius, 
kept several days at this temperature, and 
finally either slowly cooled to room tempera- 
ture or quenched. 

3. Results 

FeCr,Te,. This composition can be ob- 
tained only as a metastable phase at room 
temperature by quenching an ingot from 
900°C. This composition cristallizes in an 
NiAs structure: a = 3.94; c = 5.98 + 0.01 A. 
No order of vacancies was observed. A 
second-phase precipitate appears in an ingot 
of FeCr,Te,, prepared as described previously, 
after annealing at 600°C. This precipitate can 
be seen in microscopic examination (Figs. 
1 a and 1 b). By using an electronic microprobe 
on the sample shown in Fig. 1 b, it was possible 
to determine the composition of both phases : 
The composition of the precipitated phase was 
Fe’kg ; the matrix phase was Fe,.,Cr,.,Te,. 

These two phases were identified by X rays 
also; the extra pits correspond to those given 
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840°C; Tl = 780°C; and pCI, (at 25°C = 
0.2 atm). The crystals we obtained (Fig. 2) 
look like hexagonal platelets; the c-axis is 
normal to the plane of the crystals. The chemi- 

b cal composition of the crystals is different 

FIG. 1. (a) Micrographic examination in polarized 
from that of FeCr,Te,, but these crystals are 

light of a quenched ingot of FeCrZTe4 after polishing. single phase. Wet chemical analysis and elec- 
(b) Micrographic examination of an annealed ingot of tronic microprobe evaluation give Fe,.,, 
FeCr*Te, in polarized light. A second-phase precipitate Cr,.,,Te,. This composition contains more 
appears at the grain boundaries. (a, x800; b, x400). vacancies than FeCr,Te,, but in the ternary 

system Fe-Cr-Te it is possible to get a wide 
by Gronvold et al. (5) for FeTe,.,. In con- range of compositions with NiAs structures 
clusion, FeCr,Te, does not exist as a stable having different vacancy concentrations. 
NiAs phase at room temperature. Chemical transport of binary or ternary 

Compositions corresponding to x = 0.25 compounds with a wide range of composition 
and 0.75 were found to be metastable. in a given phase usually provides crystals with 

Berodias (3) also found two phases when a composition different from the source. 
trying to get FeCr,Te, from powder element Fe,,,,Crl.,,Te, (composition of the crystals) 
at 1100°C: one NiAs phase and FeTe,.,-,.,. and other compositions with the same number 

of vacancies have been prepared by direct 

4. Crystal Growth-New NiAs Compositions 
synthesis from the elements. These compo- 
sitions are stable at room temperature. 

Chemical transport was used in order to Feo.&- 1.76Te4 crystallize in a defective 
try to grow FeCr,Te, crystals. Chemical NiAs structure: a = 3.93, c = 5.93A. Further- 
transport has proven to be suitable for more, it has been possible to grow large 
growing ternary compounds or high tem- single crystals of this composition by the 
perature phase binary compounds, e.g., Bridgman method and to take physical 
Fe,Te, (6), or even compounds with peritectic measurements. 
decomposition, e.g., MnTe,. [MnTe,, which 
exhibits a peritectic decomposition, can be 5. Physical Measurements 
grown by chemical transport using iodine The measurements have been carried out on 
(7)]. The starting material was a quenched Fe0,&r1.,,Te4 grown by either transport 
ingot of FeCr,Te,. Cl, was used as a transport or the Bridgman method. Results are similar 
agent under the foliowing conditions: Tz = on both kind of crystals. 
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FIG. 2. Fe,,.93CrI.76Te, crystals from chemical 
transport. Most of the crystals are platelets perpen- 
dicular to the c-axis. 
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These compounds are typically metallic 
p,,“k = 3.3 x 10m4 52 cm.The slope of p versus 
T changes at T,, as expected in a magnetic 
metal (8). The Hall resistivity pXv follows the 
phenomenological law pXY = RoHz + RIM= 
where MZ = magnetization of the sample; 
RI = spontaneous Hall coefficient; Hz = ap- 
plied magnetic field; and RI is much greater 
than R,, and can only be measured. The trans- 
verse magnetoresistance is negative and exhi- 
bits a maximum around T,: -0.008 for 13 kG. 

The temperature dependence of the in- 
verse susceptibility is given by l/x = (T - 
155)/3.65). The Curie point measured under 
low-field magnetization is 135°K. The spon- 
taneous magnetization as is 4.40 pB per mole. 

This material exhibits a strong anisotropy; 
the c-axis is the easy axis. The magnetocri- 
stalline anisotropy deduced from magnetiza- 
tion measurements up to 55 kG on single 
crystals is: I&k = 4.5 x 106, K200K = 6.0 x 
106, K4.20K = 6.8 x IO6 erg/cm3. KZ is negligible 
at 20 and 77°K. 

Conclusions 
Like many of the ternary tellurides, the 

system Fe-Cr-Te exhibits a wide range of 

compositions with NiAs structure. Fe0.93 
Crr.,,Te was grown by either chemical trans- 
port or the Bridgman method. These crystals 
are metallic ferromagnets with a strong uni- 
axial anisotropy. FeCr,Te, exists only as a 
metastable phase. Further details on the 
system Fe-Cr-Te are given in the first author’s 
thesis. 
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