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Studies on the three-component system Fe203-V205-WO3 have shown the occurrence of
a new, compound with molecular formula FeVW2010. Its X-ray characteristics and its melt-
ing temperature, 865+10 °C, have been established.

The system Fex03-V205-WOs3 is of interest, particularly because of the
catalytic properties of the components. One may expect that the phases aris-
ing in this system also possess catalytic properties. A literature survey sug-
gests that the system Fep03-V20s5-WO3 has not been studied previously.
Hence, we have started a search for new phases in this system.

The structures and properties of the system components have been the
subject of numerous studies and are well known [1-3]. The study of the two-
component systems appears to be less advanced. Only the system Fe2O3-
V205 is known to some extent, whereas the literature information on the two
other systems is fragmentary and often inconsistent [5-8].

Experimental

Analar Fe203 (VEB, GDR), analar V205 (POCh, Poland) and analar
WOs3 (Fluka AG, Switzerland) were used in the experiments.

The samples were prepared from the appropriate oxides weighed ir
given proportions, the oxides being homogenized by grinding, then pastilled
and calcined at given temperatures and in given time cycles. After each cal
cination cycle, the samples were slowly cooled down to ambient tempera
ture, ground down, then analyzed by DTA and X-ray powder diffraction.

DTA was performed in air, in quartz crucibles, using a Paulik-Paulik-
Erdey derivatograph (MOM, Budapest). All measurements were made
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under the same conditions, i.e. at 20-1000°, a heating rate of 10 deg/min, and
a sample weight of 1000 mg. X-ray powder diffraction measurements on the
preparations were carried out with a diffractometer of type Az, with an a
HZG-4 goniometer (CoK. radiation). The phase compositions of the
samples were established via the data included in the ASTM cards [9].

The compositions of the mixtures are shown in Table 1. The calcination
conditions were as follows:
Preparation 1: 550° (24 h); 600° (24 h+48 h); 650° (24 h+48 h); 680°
(48 hx 4).
Preparation 2: 550° (48 h); 600° (48 h x 2); 650° (48 h x 3); 670° (48 hx 3);
700° (4 h+12 h).
Preparation 3: 550° (24 h); 600° (24 h); 650° (24 h); 700° (24 h x 3); 710°
(24 h); 715° (24 h); 720° (24 h).

Table 1 Compositions of the substrate mixtures and X-ray powder diffraction results on the
preparations after the last calcination cycle

No Composition of initial mixture, X-ray powder diffraction
mol %
Fe203 V20s WOs3
1 25.00 25.00 60.00 FeVO4, FeVW2010
20.00 20.00 60.00 FeVO4, FeVW2010
3 16.67 16.67 66.66 FeVW2010
865°C
900 °C

Fig. 1 DTA curve of FeVW2010
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Table 2 Interplanar distances and relative intensities for the corresponding reflexions characterizing

the phase FeVW2010

d, 1,

A %
6.97 2
4.66 35
3.65 28
3.49 100
3.42 3
3.29 2
3.02 1
2.79 7
2.76 1
271 33
2.46 12
2.37 1
2.32 1
2.25 : 7
2.04 1
1.99 20
1.98 13
1.94 1
1.86 2
1.85 3
1.83 2
1.74 1
1.73 7
1.72 6
1.66 8

Results and discussion

The X-ray powder diffraction results on preparations after the last cal-
cination cycle are shown in Table 1. These result reveal that only the diffrac-
tion pattern of sample 3 after the last calcination cycle includes a set of
undefined reflexions, which can be attributed neither to the substrates nor
to the known phases which occur in the two-component systems making up
this three-component system. This set of interplanar spacings and their rela-
tive intensities are presented in Table 2. Hence, X-ray powder diffraction
implies that the components of the system Fe203-V205-WO3 form a new
phase, according to the following reaction:
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Fe203(s) + V205(s) +4 WO3(s) =2 FeVW2010(s)

The DTA curve of this phase is shown in Fig. 1. The first endothermic ef-
fect, with a temperature start of 865+10° is attributed to the melting of
FeVW2010. The mode of melting and the likely course of the reaction re-
quire further studies.

References

1 O. Kubaschewski, E. L. Evans and C. B. Allcock, Metallurgical Thermochemisty, London 1967.

2 R. Enjalbert and J. Galy, Acta Cryst., C 42 (1986) 1467.

3 E. Salje and K. Viswanathan, Acta Cryst., A 31 (1975) 356.

4 J. Walczak, J. Zidlkowski, M. Kurzawa, J. Osten-Sacken and M. Lysio, Pol. J. Chem., 59 (1985) 255.
S A. Trumm, Neues Jahrb. Miner., Monatsh,, (1978) 481.

6 C. F. Gardiner and L. L. Y. Chang, J. Am. Ceram. Soc., 61 (1978) 376.

7 C. Parant, J. C. Bernier and A. Michel, C. R. Acad. Sci., Paris, Ser. C, 276 (1973) 495.

8 V. T. Malcev, V. L. Volkov and T. V. Margulis, Zh. Neorg. Khim., 18 (1973) 3355.

9 Joint Committee of Powder Diffraction File: 13-534, 9-387, 32-1395, 25-418.

Zusammenfassung — Einleitende Untersuchungen am Dreikomponentensystem Fe203-
V205-WOs3 zeigten das Auftreten einer neuen, noch nicht publizierten Verbindung der For-
mel FeVW2010. Die Verbindung wurde rontgenographisch beschrieben, ihr Schmelzpunkt
betrigt 865+10°C.
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