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ABSTRACT 

A substitutional solid solution has been found to arise in the 
Fe2V40,3-Moo3 system, in which Mo6+ ions incorporate, in place of 

V+5 ions, into the crystal lattice of Fe2V40,3. A maximum solubili- 

ty of Moo3 in Fe2V4013 makes up at least 35 ‘ib mole of Mo03. 

INTROWCTION 

It has been established that two compounds: FeV04 and Fe2V4013 

[1,2,3] occur in the Fe 0 2 3-V205 system, being one of the binary sys- 

tems of the three-component Fe203-V205-Moo3 kind. Although FeV04 is 

rather a well known compound, the structure and properties of 

Fe2V4013 are,in fact, not yet known. Until quite lately there have 

been some doubts whether this compound is really a stable phase. 

Such a state of investigations of Fe2V4013 seems to arise from di- 

fficulties in synthetizing the compound 2 . At present, however, 

Fe2V40,3 is known to melt incongruently with throwing down FeVO4/sj 

[1,2,3]. The melting point of Fe2V4013, by our study, is 938 K, act. 

[31 - 965 K, act. [I] - 988 K. Fotier at al. think the melting point 

of 

in 

in 

tY 
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Fe2V40,3 to depend upon the oxygen content in a gaseous phase, 

which the compound is produced. Provided Fe2V40q3 is synthesized 

oxygen /Po2 = 1 atm/, its melting point is 993 K [3]. The densi- 

of Fe2V40,3,s/ is 3,13 Z 0,05 g/cm3 [2]. The X-ray powder pattern 

also know-n [1,2]. 

MEASURING METHODS 

The samples were prepared from oi -Fe203, V205 /commercial pro- 

ducts of p.a. grade/, and Mo03, obtained by Thermal decomposition of 

/NH4/6M07C24 . 4 H20, in air, at 423 - 823 K. The oxides were weigh- 

ed, pelletized, and heated in air, in the following cycles: 673- 

773 K - 1 h, 773 K - 24 h, 823 K - 24 h, 823 K - 72 h< 853 K - 24 h, 

853 K - 24 h. The preparations produced were slowly cooled to am- 

bient temperature, and then grinded. 
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The phase compositions of the preparations were determined by 

X-ray diffraction /D&ON-J, Co Ka/, and on data of ASTM Cards 141 as 

well on those of publications r5-71. 
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Thermal analysis was accomplished with the aid of a derivato- 

graph /NOM Budapest/, in quartz crucibles, at the heating rate 'IO'/ 

min., at the temperature range 293 - 1073 K. The weights of the 

samples were 1000 mg. The accuracy of the effect temperature read- 

ings from DTA curves was estimated on repetitions made for 2 5 K. 

.R.JGlJLTS AND DISCUSSION 

Results of X-ray diffraction and those of melting start tempe- 

ratures with their readings taken from the D'I'A curves of 26 samples 

containing an increasing Moo3 content in the original mixtures are 

given in the Table. 

'fable. 

Results of X-ray diffraction and solidus line temperatures 

The Moo3 content in the 

original mixture 
Detected phase 

Solidus line 
temperatures 

S; mole 

1 

K 

2 3 

2,5; 5,0; 7,5; 10,o; 1?,5; Fe2V4013/sps/ v2°5 
15,O; 20,O; 25,0; 3090; 

873 

40,o; 45,0; 50,o; 55,o; 
60,o; 65,0; 

Fe2V4013/s.s/, 

'2'5' 
FeVMo07 873 

67,5; 70,O; 72,5; 75,0; FeVPio07, V205, 

vgMo6040 
843 

77,5; 80,O; 82,5; VgMo6040, FeVWoO7, 
953 

E'e2/Mo04/j 

85,0; 90,O; 95,O; 
868 

A solid solution of Moo3 in Fe2V4013 has been proved, on the 

experimental evidence, to occur in the Fe2V40,3-P!003 system. This 

fact was concluded from the lath of Moo3 as well of other compounds 

of molibdenum in the final preparations, which had been comprised 
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in the original samples, in amounts not exceeding 40 % mole. 

Consequently, a maximum solubility of Moo3 in Fe2V40,3 amounts to, 

at the very least, 35 46 mole of MoO3, and it does not exceed 40 % 

mole of MoO 3. The phase compositions of the preparations indicate, 

as well, that Moo3 incorporates into the Fe2V40q3 crystal lattice, 

to displace V205 from it: 

Fe2v4013/s/ * M*Og/s/ - F@2v4013/s.s./ + "205/s/ 

With the aim of proving the formation of solid solutions, which 

is accounted for by the incorporation of MO 
+6 

ions, in place of V +5 , 

into the Fe2V40,3 crystal lattice: investigations were carried out 

by means of Pe2V40,3 and Moo3 as starting materials, each of the 

compounds having been prepared individually. The experimental re- 

sults were identical with those attained from experiments brought 

about with oxide mixtures as starting materials. Moo3 having reach- 

ed its solubility limit in respect to Fe2V40,3, FeVMo07 is arising 

in the system - a phase which remains at equilibrium with Fe2V40,3 

/s.s./ till about 67,5 % mole of Mo03. 

Its contents increase rapidly with increasing Moo3 content in pre- 

parations, the Fe2V40,3 ~s.~, content decreasing quickly. Above the 

67,5 % mole contents of MoO3, X-ray diffraction does not indicate 

the presence of Fe2V40,3 at all, whereas FeVMoO 7, V9M0604~ and V205 

are at equilibrium in the system. Hence, Fe2V4013 is a phase sta- 

ble only when the MoO3 content does not exceed 67,5 46 mole. Phase 

equilibria being established in subsolidus area of the component 

concentrations are drafted in Fig. 1. 

Solidus line temperatures were determined on the first effect 

start temperatures /the effects are not polymorphic transformations/' 

recorded on the DTA curves of the preparations. Fig. 1 shows that 

the Fe2V40,3-Moo3 system is not a true two - component system, even 

in the subsolidus area. This evidence is supported by the presence 

Qf, in this region, areas in which three solid phases are clt equi- 

librium. 
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Fig.1. Diagram of phase equilibria 
established in the aubsolfdua 
area of the Fe2V40,3 - M003 system 


