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ABSTRACT 

Diagrams of phase sections of the pseudo binary Fe2/Mo04/3- 
V9M0604~ and Fe2/Mo04/3-FeVMo07 systems of the three- 

component Fe 0 -V 0 -MOO kind have been constructed. They were 2325 3 
examined with the aid of X-ray and differential thermal analyses. 

INTRODUCTION 

The investigation of the Fe203-V205-MOO3 system has tempted us 

to undertake studies on the reactivity of Fe2/Mo04/3 in that system. 

Ferric molibdate is the best known of all compounds to occur in two 

- component systems, viz., Fe203-V205, Fe 
23 
0 -14003, and V 0 2 5-Mo03, 

which build the three - component kind under investigation. There 

are known two forms of Fe2/Mo04/3: a -monoclinic /space group 2+P, 

'LIJ , or BP,/a [2]/, stable, according toliterature reports, up to 

786 K [S], or 791 K [4], and A -orthorombic, existing above trans- 

formation temperature. 3y our studies, the polymorphic transforma- 

tion temperature of Fe2/Mo04/3 is 778 2 5 K. Ferric molibdate melts 

congruently eithes at 1229 K [5] or at 1248 K [67, depending on the 

temperature reportr. We have assessed that its melting point is 

1228 + 5 K, however, In addition to this, we have stated that, in 

the reaction proceeding in a solid state, Fe2/Mo04/3 forms a phase 

/as yet unknown in literature/ with FeV04 [7] -that of the two com- 

pounds occurring in the Fe203-V205 system [8,9], 

Fe2/Mo04/3,s, + 2 FeVO4/s/ - Fe4V2M03020/s/ /I/ 
From the evidence of the reaction process between FeV04 and Moo3 

ho] we succeeded in establishing yet another phase /also unknown 

to date/: 

FeVO4/s/ + MoO3/s/ - FeVRo07/S/ 
In the last system, i.e., V205-Mo03, composing the three - compo- 

nent one, Fe203-V205-MoO 
3 
, exists a phase for which a molecular 

formula; V2Mo08 [?I], or VgMo6040 b2] was formulated* This compo- 
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to the ambient temperature. Compositions of 

the temperatures, at which the samples were 

Figures1 and 2. 

those preparations and 

heated, are depicted in 
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Fig.l.Phaee diagram of the Fig.'L,Phase diagram of the 

FF&2f/M04/3-V9M06040 

0 
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0 

x-phase identyfioation after air quenching. 

Fig. 1 shows a phase diagram of the Fe2/Mo04/3-V9M060k0 system. 

It is a simple two - component one. In a subsolidus area, up to the 

temperature of transformation of ci -Fe2/Mo04/3 into j3-Fe2/Mo04/3, 

i.e., up to 778 K coexist a monoclinic Fe2/Mo04/3 and V9M060b0. 

In the range of temperatures from 778 to 858 KS i.e., up to an eu- 

tectic temperature, fi -Fe2/MoOq/3 and V9M060b0 are at equilibrium. 

An eutectic point occurs, in the system, at around 32 % mole of 

Fe2/Mo04/3 and about 68 % mole of V~MO~O~~. Upwards of the solidus 

line, the components of the system remain at equilibrium with a li- 

quid. 

The phase diagram of the Fe2/MoOq/3-FeVMo07 system in shown in 

Fig. 2. In the subsolidus area, up to 778 K, coexist d -Fe2/Mo04/3 

and FeVMoO 7. By the contrast, above this temperature up to 953 K, 

viz., up to the temperature at which a liquid appears, resultant 

from the incongruent melting of FeVMo07 hOI, 

4 FeVMo07,s/ - Fe4V2M03020,s, + liquid 131 

P -Fe2/Mo04/3,s/ and FeVMoOvdare being at equilibrium with each 

other. 
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und is also considered to belong to the homologeous series, Mn03n_,, 

its final composition depending on the preparation temperature Ll3]. 

Provided the process is carried out at the range of temperatures 

from 773 to 873 K, VqM0604~ is obtained [13]. 

Accordingly, it seemed to be of interest to start with examina- 

tion of the phase equilibrium being established between Fe2/Mo04/3 

and a phase to occur in the V205-Moo3 system, viz., VqM0604~, and 

that between Fe2/Mo04/3 and FeVMo07. 

MEASURING METHODS 

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

ducts of p.a.grade/, and Moo3 obtained by thermal decomposition of 

'NH4/6M07024 l 4 H20 at 423 
- 823 K, in air, by a method and under 

conditions described in [14]. 

The phase compositions of the preparations were determined by 

X-ray diffraction /DRON-3, CoKti /, and on data included in ASTM 

cards [IS] and on those enclosed in publications [3,7,10]. 

The thermal analysis /DTA/ was performed with the use of a deri- 

vatograph J.Paulik, J.Paulik, L.%rdey /MOM Budapest/ + in quartz cru- 

cibles, in air, in the region of temperatures from 213 to 1273 K, 

and at the heating rate of :O'/min.; the weight of a sample being, 

in each case, 1000 mg. The solidus lines were determined on the 

first effect temperatures, DTA, and the liquidus curves - on the 

temperatures of the vertex effects. The accuracy of temperature rea- 

dings was evaluated on the basis of repetitions accomplished for 

+, 5 K. 

RESULTS AND DISCUSSION 

In order to get knowledge of phase equilibria being established 

in systems: Pe2/Mo04/3-V9M06040 and Fe2/Mo04/3-FeVMo07, respectively, 

two series of samples were prepared from Fe203, V205 and Mo03, each 

comprising 19 preparations which corresponded with the Fe2/Mo04/3 

content increased by 5 % mole. The preparations produced were analy- 

sed by X-ray diffraction and DTA. 

In consequence, both the kinds of resultant phases and the range 

of their coexistence were determined in the subsolidus areas of the 

two systems. But on the other hand, the ranges of coexistence of so- 

lid phases with a liquid, and their kinds, were determined on the 

results from experiments with preparations which had been additio- 

nally heated at suitable temperatures and, afterwards, cooled rapidly 
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The section of Fe2/Mo04/3=FeVMo07 is a two-componen~ system, true 

only up to the temperature of the solidus line. 
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