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Ceramics with general formula A B  or AmB 3m

represent cubic perovskite structures. They are called 

because of their properties such microwave dielectric 
[1], high relative permittivity, and low temperature 

Sr Nb  has been investigated for diamagnetic insu-

synthesis of Sr Nb  nanomaterials such as reaction 

pyrolysis, and calcinations [7]. In the present study, a 
hydrothermal route was employed successfully for the 
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synthesis of nanostructured Sr Nb 2  com-

3)2, Nb2 -
rials. To the best of our knowledge, there is no report 
on the synthesis of nanostructured Sr Nb 2

-

and particle morphology were investigated, and the 
band gap energy of the as-prepared nanocomposites 
samples was initially estimated from UV-Visible spec-

-
composites were also studied.

2. EXPERIMENTAL

3)2, Nb2

were of analytical grade and were obtained from com-
mercial sources (Merck, Germany) and were used 

1

and S2 were synthesized via hydrothermal method in 

-
many) using CuK  radiation. The morphology of the 

-
sion scanning electron microscope (Hitachi FE-SEM 

-
-

sor 27 (Bruker Corporation, Germany). Cell parame-

5Nb4O15- Nb2O5

nanocomposites

3)2 (Mw = 211.62 g mol-1) and 

2
-1)

1 and 
S2

-

cooled to room temperature by water immediately. 
The prepared powder was washed with distilled water 

-
spheric conditions and a cream like powder was col-
lected for further analyses. 

3. RESULTS AND DISCUSSION

3.1. Powder X-Ray diffraction analysis
Nb 2

nanocomposites samples are reported in Figures 1 and 
-

sis of Sr Nb -
etry with Cu-K  radiation. The results showed that the 

Figure 1: PXRD patterns of the S1. The bars show the 

Bragg's positions for a) Sr5Nb4O15, b) orthorhombic Nb2O5

and c) monoclinic Nb2O5.
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pattern had two Sr Nb  and Nb2  as main phases. 
Sr Nb  structure was detected with hexagonal crys-

space group [1]. Two different crystal structures were 
observed for Nb2  in both (S1) and (S2 -
ly orthorhombic and monoclinic crystal structures. 
Nb2

orthorhombic and monoclinic crystal structures. It 

Sr Nb  phase formation compared to Nb2  phase 

synthesis condition, there is still a mixture of two 
phases including Sr Nb  and Nb2 . The measured 

Nb  nanomaterials [1]. According to 
Nb

phase formation compared to Nb2

it is clear that there is an optimization in Sr Nb

Compared to the nanomaterials of the hydrothermally 
synthesized Sr Nb  (S1), the diffraction lines in the 

Nb 2  nano-
composites (S2

therefore to the higher d values. So, using the peak 

1

1 -
lated via Bragg’s equation. So there is an expansion in 
the unit cell according to the calculated data. 

(S1) and (S2), respectively. The data showed that with 
changing the synthesis rout, the cell parameters for 
(S2) were larger than those of (S1). So there should be 
an expansion in the unit cell. It is in agreement with 
the interplanar spacing data calculated via Bragg’s 
equation.

Figure 3 shows typical FESEM images of the hydro-
thermally synthesized Sr Nb 2  nanocom-

1). From the typical 
FESEM images of S1

3a and b, it was found that the morphology of the 

Figure 2: PXRD patterns of the S2. The bars show the 

Bragg's positions for a) Sr5Nb4O15, b) orthorhombic Nb2O5

and c) monoclinic Nb2O5.

Table 1: Cell parameter data for samples 1 and 2. 

Cell parameter Standard Sample [3] Sr Nb  (S1) Sr Nb  (S2)

a 9.9136

b
c



Int. J. Bio-Inorg. Hybr. Nanomater., Vol. 4, No. 1 (2015), 49-54                              Behzad M et al

-
thermally synthesized Sr Nb 2  nanocom-

2). FESEM images of 
S2

-
tures from the very small plates as petals crossed each 

Figure 3: FESEM images of S1.

Figure 4: FESEM images of S2.
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-

the images showed that the size ranges of the obtained 
materials were nearly non-homogeneous. Also, Figure 
3d showed that the thickness size of the very small 

S1 and S2 -
tained on the samples S1 and S2 show main absorp-

-1

-1, respectively, 
that are characteristic for the synthesized Sr Nb
Nb2

-1 are assigned to monoclinic Nb2  and the 
-1 is attributed to orthorhombic 

Nb2

of both orthorhombic and monoclinic Nb2  in the 
synthesized nanocomposite that is in agreement with 

-1 are attributed to the bending mode 
of H2

-1 is as-

Figure 6 shows the UV-Vis spectra of the synthe-
sized nanocomposites. The absorption peak positions 
in both spectra suggest that these materials are wide 
band gap semiconductors. It is clear in Figure 6a that 

band gap is about 3.22 eV that is smaller than that of 

S1. It is not surprising to observe the difference in the 
optical property because these two specimens have 
different constituting crystalline phases. However, it 
is clear that the absorption spectrum shown in Figure 

2  that is because of the 
very large Nb2 /Sr Nb

-
sorption spectra. However, the band gaps are different 
from the calculated data in this work [16].

4. CONCLUSIONS

In this work, Sr Nb 2  nanocomposites 
were synthesized successfully via hedrothermal meth-

successfull. FESEM images showed that the as-syn-

1) and two kind 

2

of the synthesized nanocomposites were also investi-
gated to further support the synthesis of the nanocom-

nanocomposites were also investigated.

Figure 5: FTIR spectra of S1 and S2.

Figure 6: UV-Vis spectra of S1 (a) and S2 (b).
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