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Abstract:  Using the XRD method a comparative study was performed on the reactivity of commercial T-Nb2O5 and prepared from it H-Nb2O5 
towards commercial V2O5 as part of the V2O5-Nb2O5 system focusing on the V4Nb18O55, VNbO5 and solid solution of V2O5 in VNb9O25. 
It has been shown that V4Nb18O55 can be obtained as a result of the solid state reaction between the commercial V2O5 and T-Nb2O5 
in the temperature range 600 - 620°C. The parameters of the orthorhombic unit cell for such compound are: a = 0.3972(1) nm, 
b = 1.7383(4) nm, c = 1.7737(5) nm. The V4Nb18O55 is stable in the solid state up to 800°C when it starts to melt incongruently 
with depositing of VNb9O25. The IR spectrum of V4Nb18O55 has been compared with the IR spectra of selected niobates of known 
structures to show structural relations between these compounds. This comparison shows that V4Nb18O55 has crystal structure related 
to T-Nb2O5, W16Nb18O94 and Ba2NaNb5O15. On the other hand, reaction between V2O5 and H-Nb2O5 yields a solid solution of V2O5 in 
VNb9O25. It has been proposed two models of synthesized solid solution with formulas V1+xNb9-xO25 or V1+xNb9O25+5x/2.Independently of 
Nb2O5 polymorph, used for synthesis, the metastable compound VNbO5 cannot be synthesized in the solid state below 650°C

© Versita Warsaw and Springer-Verlag Berlin Heidelberg.

Keywords: Vanadium-niobium oxide • Solid-solid reaction • V4Nb18O55 • XRD • IR • DTA

Central European Journal of Chemistry 

Department of Inorganic and Analytical Chemistry,  
Szczecin University of Technology,

71 – 065 Szczecin, Poland

Piotr Tabero*, Elzbieta Filipek, Mateusz Piz

SSC-2008

1. Introduction
The oxides Nb2O5 and V2O5 and compounds formed 
in the V-Nb-O system find many practical applications 
as electro-ceramics components, optical materials, as 
well as catalysts used in the processes of oxidation and 
ammoxidation of hydrocarbons [1-3].

Fundamental studies on Nb2O5-V2O5 system, aimed 
among others at searching new phases formed in this 
system, establishing conditions for their synthesis 
and determining their many-sided physico-chemical 
properties have gained crucial importance for designing 
of novel materials. The kind of phases formed in V-Nb-O 
system depends, according to the literature data, on the 
type of starting substrates, the preparation method and 
the gas atmosphere in which their synthesis is conducted 
[3-9]. A summarizing discussion of the literature data 
concerning the quasi-binary system Nb2O5-V2O5 up 
to 1989 has been reported [6,7]. The latest study 

revealed that in this system of oxides metastable 
VNbO5, V4Nb18O55, VNb9O25 and solid solution of V2O5 in  
TT-Nb2O5 as well as thermodynamically stable VNb9O25 
exist [8,9]. A survey of publications has shown also  
that in the V-Nb-O system the phase V2Nb23O62 can be 
formed [10,11]. V2Nb23O62, which is isostructural with 
monoclinic TiNb24O62, does not belong to the V2O5-Nb2O5 
system because one out of 125 oxygen ions are lost 
during its synthesis process at elevated temperatures 
[10].

The basic properties of some of these compounds 
are known. Crystallizing in a tetragonal system, VNb9O25 

melts congruently at 1290ºC [4,6,10]. Most probably 
it has homogeneity range reaching composition 
V3Nb17O50 [12]. VNbO5 crystallizes in an orthorhombic 
system and decomposes at 758ºC into VNb9O25 and 
V2O5 [3,5,7-9]. Thermal properties of orthorhombic 
V4Nb18O55 are not clear [4,9] and need reinvestigation. 
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According to Yamaguchi et al., this phase is stable 
up to 790ºC, at which temperature it starts to decompose 
with deposition of VNb9O25 and V2O5 [4].

The literature review has shown additionally that 
metastable compounds, i.e. VNbO5 and V4Nb18O55, 
cannot be obtained in the solid state as a result of 
reaction between appropriate commercial oxides. So far 
they were synthesized using organic precursors as well 
as sol-gel procedure [3,5,7-9]. Recently, Langbein and 
Mayer-Uma [9] have synthesized V4Nb18O55 and VNbO5 
using also TT-Nb2O5 obtained by heating ammonium 
oxooxalatoniobate and V2O5 synthesized from NH4VO3 
in oxygen at 300ºC. According to the authors, solid-state 
precursors prepared in this way have larger surface area 
than commercial available products and reacts more 
quickly and homogenously [9].

Previous research conducted by one of us aimed 
at the comparison of reactivity of commercial T-Nb2O5 
and prepared from it H-Nb2O5 towards α-Fe2O3 
[13] has revealed that, in the case of FeNb11O29 
phase, the optimal method of synthesis with the use 
of solid reactants relies on the calcination of the  
α-Fe2O3/T-Nb2O5 mixture at 1000°C. This reaction 
appeared to be a real alternative to the synthesis process 
carried out by a “solution method” with the use of much 
more expensive ammonium niobium(V) oxalate and 
Fe(NO3)3 solutions when the pure crystalline FeNb11O29 
was obtained after heating stage at 950°C [13]. In the 
case of the α-Fe2O3/H-Nb2O5 mixture, pure FeNb11O29 
was synthesized after the stage of sintering at 1100°C. 
The above mentioned example shows the importance of 
such comparative investigations in the field of inorganic 
chemistry. Moreover the synthesis by solid-solid method 
meets requirements of “Green Chemistry” because it is 
waste-free and thus environment friendly. 

The aim of this research was to compare the reactivity 
of commercial T-Nb2O5 and prepared from it H-Nb2O5 
towards commercial orthorhombic V2O5 focusing on 
the synthesis of V4Nb18O55, VNbO5 and solid solution of 
V2O5 in VNb9O25. Such a comparison seems to be very 
interesting from two points of view. Firstly, the authors 
of many of papers did not attach importance to the type 
of Nb2O5 polymorph used in the syntheses, whereas 
different samples of commercial Nb2O5 being at disposal 
of authors of the present paper were differing in phase 
composition. Some of them were mixtures of H and M 
or T and H modifications when other ones contained 
exclusively a pure T-Nb2O5 modification. Secondly,  
T and H polymorphs of Nb2O5 differ significantly by 
their structure. H-Nb2O5, which can be easily obtained 
from any commercial Nb2O5 by sintering above 1000ºC 
belongs to the double shear type of phases and contains 

in its structure the ReO3-type blocks of the dimensions 
3 × 4 × ∞ and 3 × 5 × ∞ [14]. Some of tetrahedral voids 
are additionally occupied by niobium ions. On the other 
hand, T-Nb2O5 belongs to the other structural group. It is 
built up from corner and edge-sharing octahedra NbO6 
and pentagonal bipyramids NbO7 [15]. In structural 
voids occurring among such connected polyhedra some 
of niobium ions are randomly distributed having nine 
oxygen ions in their direct environment.

The main aim of this research was to establish, 
which of the described in literature metastable phases 
can be obtained using commercial oxides, which are 
not only much cheaper than organic precursors used 
until now, but enables formation of desired products via 
solid state reaction, that is in the environment friendly 
way. Moreover in the case of V4Nb18O55 synthesis 
supplementary studies on its thermal properties and 
structure have been conducted. 

2. Experimental Procedures
The reagents used for research were: orthorhombic  
V2O5 - a.p. (POCH Gliwice, Poland), orthorhombic 
T-Nb2O5 - 99.9% (Sigma-Aldrich, Germany) and 
monoclinic H-Nb2O5 obtained from commercial T-Nb2O5 
by sintering at 1300ºC for 1 hour. 

Six samples were prepared with composition 
corresponding to 14.29, 18.18 and 50.00 mol% of V2O5 
in mixtures with T-Nb2O5 or H-Nb2O5. Samples were 
homogenized and calcinated at 600, 620 and 650ºC 
in 24 h or 48 h stages. The temperature of 650ºC is 
an upper temperature limit for which V2O5 occurs as a 
solid. After each of the heating stages the samples were 
triturated and analysed by XRD method. 

The powder diffraction patterns of obtained 
samples were recorded on a DRON-3 diffractometer  
(Bourevestnik, Sankt Petersburg, Russia) using the 
CoKα/Fe or CuKα/Ni radiation.

The additional reactants used for the synthesis of 
phases for IR investigations were: CdCO3 a.p. (POCh, 
Gliwice, Poland), BaCO3 99% (Sigma-Aldrich, Germany) 
and NaNO3 a.p. (POCh, Gliwice, Poland). The reactions 
were conducted in the solid state. The reactants were 
homogenized by grinding and heated in air in the stages: 
Cd2Nb2O7 at 1000ºC (2 × 4 h) , VNb9O25  at 600ºC (24 h) 
+ at 650ºC (24 h) + at 1000ºC (24 h) and Ba2NaNb5O15 
at 500ºC (24 h) + 750ºC (24 h) +1000ºC (24 h). The 
phases were identified using XRD method. 
The IR spectra of all examined samples were recorded 
at room temperature in the wavenumber range of  
1500 - 250 cm-1 and with 4 cm-1 increment by the aid of 
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the spectrometer Specord M80, product of Carl Zeiss  
(Jena, Germany). A technique of pressing pellets with 
KBr at a mass ratio of 1:300 was applied.
The DTA/TG measurements were conducted in air, in 
quartz crucibles, at a heating rate of 10°C min-1 and  
in the range 20 - 1000°C. The investigations 
were performed by using an apparatus of  
Paulik – Paulik – Erdey type (MOM Budapest, Hungary). 

3. Results and Discussion
3.1. X-ray diffraction analysis  
Table 1 presents the compositions of the initial mixtures 
of V2O5 with T-Nb2O5 or H-Nb2O5, their heating conditions 
as well as the XRD analysis results for the all samples 
obtained after the each heating stage.

XRD phase analysis of all the samples heated at 
600ºC (24h) has shown the presence of V4Nb18O55 beside 
the initial oxides. The samples, comprising of H-Nb2O5 in 
their initial mixtures after this heating stage additionally 
contained VNb9O25. Further stages of heating, i.e. at 
600ºC (48 h) and 620ºC (48 h), respectively, caused 
the sample, comprising 81.82 mol% of T-Nb2O5 in initial 
mixture (sample 3), to become monophase and to 
contain V4Nb18O55 only. In such a case T-Nb2O5 present 
in initial mixtures reacts complete with V2O5, according 
to the equation:

2V2O5(s) + 9T-Nb2O5(s) = V4Nb18O55(s)              (1)

It was also noticed that during the heating of the sample, 
change in its colour took place as well. The initial mixture 

of sample 3 was orange, whereas the final product 
V4Nb18O55 was yellow-olive.

Fig. 1 presents the fragments of powder diffraction 
patterns of: a) mixture of 18.18% mol V2O5 + 81.82% mol 
T-Nb2O5, b) mixture (a) after heating stage at 600ºC  
(24 h), c) V4Nb18O55 after heating stage at 620ºC (24 h). 
The considerable differences in powder diffraction 
patterns reflect differences in their composition.
Sample 4 represents the same composition but 
comprising H-Nb2O5 in mixture with V2O5 after the 
second and the third heating stage was triphase and 
apart from VNb9O25 and V4Nb18O55 also contained the 
H-Nb2O5 oxide. 

The phase composition of all the examined samples 
after last stage of their heating, i.e. 650°C (24 h) pointed 

No.

Contens of initial mixtures,  
%mol Phase composition of samples after heating

V2O5 T‑Nb2O5 H‑Nb2O5

Stage I
600°C (24 h)

Stage II
600°C (48 h)

Stage III
620°C (48 h)

Stage IV 650°C 
(24 h)

1 14.29 85.71 - V4Nb18O55, T-Nb2O5,
V2O5

V4Nb18O55,
T-Nb2O5

VNb9O25(s.s.), V4Nb18O55 VNb9O25(s.s.), V4Nb18O55

2 14.29 - 85.71
VNb9O25, H-Nb2O5, 

V2O5, 
V4Nb18O55

VNb9O25, V4Nb18O55 VNb9O25, V4Nb18O55 VNb9O25(s.s.) 

3 18.18 81.82 - V4Nb18O55, T-Nb2O5,
V2O5

V4Nb18O55, Nb2O5(s.s.) V4Nb18O55 V4Nb18O55

4 18.18 - 81.82
VNb9O25,

V4Nb18O55,
V2O5, H-Nb2O5

VNb9O25, V4Nb18O55,
H-Nb2O5(s.s.) 

VNb9O25(s.s.), V4Nb18O55

VNb9O25 (s.s.), 
V4Nb18O55

5 50.00 50.00 - V4Nb18O55, V2O5, 
T-Nb2O5

V4Nb18O55, V2O5 V4Nb18O55, V2O5 V4Nb18O55, V2O5 

6 50.00 - 50.00 V4Nb18O55, VNb9O25,
V2O5, H-Nb2O5

V4Nb18O55, VNb9O25,
V2O5

V4Nb18O55, V2O5,
VNb9O25

VNb9O25, V4Nb18O55,
V2O5

Table 1. The composition of the initials mixtures, the conditions of preparation and the XRD phase analysis results after the last heating stage of  
      samples

 Figure 1. X-ray diffraction patterns of:
(a) mixture of 18.18 mol% V2O5 + 81.82 mol% T-Nb2O5
(b) mixture (a) after heating stage at 600°C (24 h)
(c) V4Nb18O55 (obtained using mixture (a)) after heating
stages at 620°C (48 h)
■ - V2O5 ; * - T-Nb2O5 ; ● - V4Nb18O55  
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out that among the samples only the ones containing 
in the initial mixtures of oxides, 81.82 mol% T-Nb2O5 
(sample 3) or 85.71 mol% H-Nb2O5 (sample 2) were 
monophase and contained V4Nb18O55 or VNb9O25, 
respectively. In the diffraction pattern of sample 2  
(85.71 mol% H-Nb2O5 in initial mixture) only a set of lines 
characteristic for VNb9O25 was recorded after the final 
heating stage and did not indicate the presence of V2O5. 
This sample contained excess of V2O5 in comparison 
with reaction:
  
V2O5(s) + 9H-Nb2O5(s) = 2VNb9O25(s)              (2)

This fact shows that V2O5 was incorporated into the 
crystal lattice of VNb9O25, which is a solid solution. 
The general formulas of the substitution or interstitial 
solid solutions of V2O5 in VNb9O25 can be written as 
V1+xNb9-xO25 or V1+xNb9O25+5x/2, respectively. In the initial 
mixture of oxides containing 85.71 mol% H-Nb2O5 the 
oxides can react according to the equation:

V2O5(s) + 6H-Nb2O5(s) = 1.4V10/7Nb60/7O25 (s.s.)             (3)

where: x = 3/7 in the V1+xNb9-xO25, indicating formation of 
substitution solid solution.
In the case of formation of interstitial solid solution, 
reaction should proceed according to the equation:

V2O5(s) + 6H-Nb2O5(S) = 4/3V1.5Nb9O26.25 (s.s.)             (4)

where: x = 1/2 in the V1+xNb9O25+5x/2. The researches will 
be continued in order to establish the real models of 
formed solid solution of V2O5 in VNb9O25.
The results of our investigations have revealed as 
well that independently of the kind of the polymorphic 

modification of Nb2O5 compound, VNbO5 cannot be 
synthesized in the solid state up to 650°C. After the last 
heating stage the sample which in the initial mixture 
contained 50.00 mol% of T-Nb2O5 was biphase and 
apart from V2O5 contained also V4Nb18O55. When the 
equimolar mixture of H-Nb2O5 and V2O5 was used the 
sample contained VNb9O25, V4Nb18O55 and V2O5.
The diffraction pattern of the V4Nb18O55 (sample 3)  
(Fig. 1c) recorded after calcination for 24 hours at 620°C 
revealed a set of diffraction lines very similar to data 
presented in [4]. Despite the considerable similarity, it 
differs however from the one given by Yamaguchi and 
co-workers [4] with respect both to the number and to 
the angular position of the reflection. Diffraction pattern 
of our sample was indexed by means of the program 
REFINEMENT and the indexing results are presented 
in Table 2. The parameters of its orthorhombic unit cell 
are the following: a = 0.3972(1) nm, b = 1.7383(4) nm, 
c = 1.7737(5) nm. It is worth noting that calculated in the 
frame of this work unit cell parameter a = 0.3972(1) nm 
is two times shorter than this one given in the literature 
0.7939 nm, whereas two others b = 1.731 nm and  
c = 1.761 nm have close values to ours results [4]. 
Reindexation of the diffraction pattern given by 
these authors [4] revealed unit cell parameters:  
a = 0.39698(6) nm, b = 1.7321(3) nm and c = 1.7609(3) 
nm with unit cell parameter two times shorter than given 
in an earlier paper. It indicates that there is no reason 
to double this parameter. These unit cell parameters 
are similar to those presented in the latest paper by 
Langbein and Mayer-Uma [9] but the authors have not 
given results of indexation.

Table 2. Indexing results for the V4Nb18O55 powder diffraction pattern

No dobs [nm] dcalc [nm] h k l I/Io [%] No dobs [nm] dcalc [nm] h k l I/Io [%]

1 0.8698 0.8691 0 2 0 7 16 0.2867 0.2866 1 3 3 5
2 0.5505 0.5508 0 3 1 7 17 0.2801 0.2801 1 2 4 19
3 0.4437 0.4434 0 0 4 11 18 0.2614 0.2616 1 1 5 6
4 0.4139 0.4138 0 3 3 10 19 0.2588 0.2588 1 5 1 10
5 0.3971 0.3972 1 0 0 100 20 0.2405 0.2407 1 3 5 12
6 0.3907 0.3902 0 4 2 17 21 0.2392 0.2392 1 5 3 17
7 0.3622 0.3625 1 0 2 7 22 0.2373 0.2371 1 0 6 6
8 0.3477 0.3476 0 1 5 10 23 0.2287 0.2288 1 2 6 8
9 0.3413 0.3412 0 5 1 32 24 0.2151 0.2148 0 2 8 5
10 0.3219 0.3222 1 3 1 5 25 0.2112 0.2110 0 8 2 5
11 0.3107 0.3104 0 4 4 7 26 0.1987 0.1986 2 0 0 27
12 0.3024 0.3025 0 3 5 27 27 0.1974 0.1975 0 4 8 7
13 0.2997 0.2997 0 5 3 29 28 0.1952 0.1951 0 8 4 5
14 0.2957 0.2956 0 0 6 17 29 0.1915 0.1917 1 4 7 2
15 0.2897 0.2897 0 6 0 6 30 0.1863 0.1864 1 8 2 15
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3.2. Thermal stability of the V4Nb18O55
During the next stage of our research, the investigations 
aimed at establishing the thermal properties of the 
V4Nb18O55 compound were conducted. In the light of the 
literature data this phase is stable up to 790ºC, at which 
temperature it starts to decompose with deposition of 
VNb9O25 and V2O5 [4]. According to Yamaguchi et al., 
at 790ºC a big endothermic effect was recorded on the 
DTA curve of V4Nb18O55. At this temperature, V2O5 is not 
the solid phase which makes it possible to assume that 
the V2O5 is the phase crystallized from liquid.

In order to establish the thermal properties of 
V4Nb18O55, particularly the fact whether this compound 
melts or decomposes, it was subjected to the DTA/
TG investigations. On the DTA curve of V4Nb18O55 only 
one very small endothermic effect which started at  
~ 800ºC has been recorded up to 1000ºC. To establishing 
the nature of this effect, the sample containing only 
the V4Nb18O55 was heated additionally in air in two 
independent experiments: at 800ºC for 3 h and at 850ºC 
for 1 h. After heating samples were cooled down rapidly 
to room temperature. The samples prepared in this way 
were examined by the XRD method. The phase analysis 
of V4Nb18O55 after its heating at 800ºC (3 h) revealed the 
presence of VNb9O25 and V4Nb18O55 with trace quantities 
of V2O5. When the sample containing V4Nb18O55 was 
heated at 850ºC (1 h) it contained VNb9O25 and V2O5. 
Under the conditions of the experiments, that is at 
800ºC and 850ºC only V2O5 is not the solid phase.The 
results of this experiment show, that V4Nb18O55 does not 
undergo the thermal decomposition in the solid state at 
~ 800ºC but it melts incongruently at this temperature 
according to the equation :

V4Nb18O55(s)            VNb9O25(s) + liquid                 
(5)

The solid product of the meritectic reaction is VNb9O25 
whereas detected in the samples V2O5 crystallizes from 
the liquid.

The IR spectrum of V4Nb18O55 is known [7], however it 
still requires careful analysis. Because of that, we have 
been compiled IR spectra of several niobates and V2O5 
of well known structures [16-19] to show some structural 
relations between these phases and V4Nb18O55 of yet 
unknown structure.

Fig. 2 presents the IR spectra of Cd2Nb2O7 (curve a), 
VNb9O25 (curve b), V2O5 (curve c), V4Nb18O55 (curve d) 

and Ba2NaNb5O15 (curve e).
The IR spectrum of the V4Nb18O55 reveals the 

presence of absorption bands with their maxima at 
1025, 974, 904, 530 and 396 cm-1 as well as a very broad 
absorption band covering the wavenumber range from 
840 to 560 cm-1. The position of a sharp absorption band 
at 1025 cm-1 is almost the same as the sharp absorption 
band in IR spectrum of V2O5 (Fig. 2, curve c). The band 
at 1024 cm-1 in IR spectrum of V2O5 is attributed to the 
stretching vibrations of a very short V-O bonds in the 
square pyramids building its crystal structure [16]. On 
the other hand the crystal structure of VNb9O25 phase 
is built up of very symmetric VO4 tetrahedra, as well as 
moderately and highly distorted NbO6 octahedra [19]. 
Its IR spectrum (Fig. 2, curve b) is shifted considerably 
towards the smaller wavenumbers as compare to the 
IR spectrum of V4Nb18O55 [7]. Thus, the presence of the 
band at 1025 cm-1 together with another sharp absorption 
band at 974 cm-1 can indicate that the crystal structure 
of V4Nb18O55 is built up of highly distorted polyhedra, 
the most likely VOx polyhedra. The crystal structure of 
cubic pyrochlore Cd2Nb2O7 is built up of very symmetric 
NbO6 octahedra with all six Nb-O bonds of equal length  
(0.1964 nm) [17]. Its IR spectrum (Fig. 2, curve a) contains 
very broad absorption band with maximum at 610 cm-1, 
which position is characteristic for stretching vibrations 
of Nb-O bonds in very symmetric NbO6 octahedra. On 

3.3. The examination by IR spectroscopy  
         method

 Figure 2. IR spectra of: a) Cd2Nb2O7; b) VNb9O25; c) V2O5; 
            d) V4Nb18O55; e) Ba2NaNb5O15.
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the other hand very broad absorption band covering the 
wavenumber range of 850 to 520 cm-1 in IR spectrum of 
Ba2NaNb5O15 adopting tetragonal tungsten bronze type 
structure [18] can be attributed to stretching vibrations of 
Nb-O bonds in distorted NbO6 octahedra. A very similar 
broad absorption band appears in the IR spectrum 
of V4Nb18O55. It indicates that the crystal structure of 
V4Nb18O55 can be built up of distorted NbO6 octahedra. 
The absorption bands covering the wave-number range 
from 560 to 250 cm-1 with maxima at 530 and 396 cm-1 
can be attributed to the bending vibrations of the O-M-O 
bonds in VOx and NbOx polyhedra. 
It is worth noting, that synthesis process involving 
H-Nb2O5, the phase of double crystallographic shear type 
structure, leads to formation of a solid solution of V2O5 
in VNb9O25, another phase of double crystallographic 
type structure. On the other hand pure V4Nb18O55 can 
be obtained only when T-Nb2O5 is used as a reactant. 
T-Nb2O5 is a phase which crystal structure resembles 
phases of tetragonal tungsten bronze structure like 
Ba2NaNb5O15 and Nb16W18O94 [18,20]. In the case of 
Nb16W18O94 [20], pentagonal tunnels occurring between 
the NbO6 octahedra are filled with additional ions with 
formation of pentagonal bipyramids like in the crystal 
structure of T-Nb2O5. From this point of view it is possible 
to suggest, that V4Nb18O55 can have T-Nb2O5, Nb16W18O94 
and Ba2NaNb5O15 related structures. This hypothesis 
seems to be corroborated by the analysis of IR spectra 
presented in Fig. 2. The position of the broad absorption 

band covering the wavenumber range from 840 to  
560 cm-1 in IR spectrum of V4Nb18O55 is similar to 
adequate broad absorption band in IR spectrum of 
Ba2NaNb5O15, the phases of tetragonal tungsten bronze 
structure.

4. Conclusions
1. It has been shown that V4Nb18O55 can be obtained as 
a result of the solid state reaction between commercial 
T-Nb2O5  and V2O5, which are much cheaper then organic 
precursors, whereas synthesis using H-Nb2O5 leads to 
formation of VNb9O25(s.s.) and V4Nb18O55 mixture.
2. The yellow-olive V4Nb18O55 compound melts 
incongruently at ~ 800ºC with deposition of VNb9O25 as 
a solid product of meritectic reaction.
3. Using commercial T-Nb2O5 or prepared from it  
H- Nb2O5 modification, VNbO5 cannot be synthesized in 
the solid state.
4. The analysis of IR spectrum of V4Nb18O55 and some 
other vanadium and niobium containing phases have 
revealed that this compound can be built up of distorted 
polyhedra, and have crystal structure closely related to 
these ones of Ba2NaNb5O15 , Nb16W18O94 and T-Nb2O5.
5. It has been confirmed, that in the V2O5-Nb2O5 system 
a solid solution of V2O5 in VNb9O25 is formed. It has been 
proposed two models of synthesized solid solution with 
formulas V1+xNb9-xO25 or V1+xNb9O25+5x/2.
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