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ABSTRACT

In this research we report synthesis of new Bari@hromium precursor complex with 2, 6- pyridineadtimoxylic
acid (dipic) and o-phenylenediamine(opd) ligands$ie Tcomplex [Ba(opdlH.O).][Cr(dipic),],(1) has been
characterized using FT-IR, UV-Vis, elemental analgsnd Cyclic voltammetric (CV) method. Also irsthiudy we
report thermal decomposition of inorganic precursomplex1). Characterization of the binary oxide nanopatrticle
was carried out using Fourier Transform infraredTHR) spectroscopy, X-ray powder diffraction (XRBganning
electron microscopy (SEM) and energy dispersivay{EDX) techniques. The X-ray diffraction pattetnroom
temperature revealed that, highly pure and cryital BaCrQin orthorhombic structure.
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INTRODUCTION

The unique properties of nano-sized metal oxideslatate wide activities of research and openiasef technical
applications, such as in electronics, optics artdlysis [1]. Current research interest in inorgamimomaterials
synthesis has focused more on controlling and rtaiftaking materials into nanoparticles, nanorodsatubes,
nanoplates, etc. with the aim of streamlining tlagiplications and efficiency[2, 3]. Among them, oparticles have
been prepared by various physical and chemicalntques such as combustion method, microwave irtiadia
hydrothermal, solvothermal method, sol-gel procelssmical spray pyrolysis, sonochemical method smdn [4-
18] Among various soft chemical methods for premamanoscale materials, the thermal decompositiethaal is
widely used due to the process simplicity [19-2Ihis technique offers several unique advantages otrer
methods including easy work-up, low temperaturecessing, short reaction time, and production ofgaaic
nanomaterials with narrow size distribution.

In this paper we describe preparation of the Bari@hromium nano oxide particle via synthesis ofcpreor
complex of these metals with organic ligands. Thecprsor complex was characterized by use of spssuipic
studies such as FT-IR, UV-vis and elemental amaly@yclic voltammetric (CV) method was used to stigate
the electrochemical behavior of the comp{&x The produced nanoparticle was characterized UsintR, XRD,
SEM and EDX analyses. The results are presentediaodssed.

EXPERIMENTAL SECTION

1.1. Materials and physical measurements

The raw materials used in this work were of pusiidove 99%, therefore no further purification weguired. All
solutions were prepared with double distilled da@ed water. Elemental analysis (CHN) was determioada
Heraeus rapid analyzer. Fourier transform infra(Ed-IR) spectra were recorded using JASCO 460 FT-IR
spectrophotometer in a KBr matrix. UV-Vis spectrravrecorded on a JASCO 7850 spectrophotometenetio
properties of the complex were studied by cyclidtarometric method. Cyclic voltammogram was recortgd
using a SAMA 500 Electro Analyzer. X-ray powderfidittion (XRD) measurement was performed using goeit
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diffractometer of Philips Company with graphite mohromatic Cu k(A= 0.1540 nm) radiation at room
temperature in the@range of 0-90 The sample was characterized by using scannamjreh microscopy (SEM)
and energy dispersive X-ray (EDX) techniques (PhiKL30) with gold coating.

1.2.Preparation of [Ba(opd)(H,0),][Cr(dipic) 5]» (1)
For the synthesis of this complex, the cationic anibnic parts were prepared separately, then atidgdher and

the final product was obtaine@io prepare cationic part: To an aqueous solutioml(y of Barium Nitrate (0.261g,
1mmol) was added an ethanol solutafropd (0.324 gr, 3 mmol)he mixture was refluxed at 100°C for 2 hours to

give a yellow solution.

To prepare anionic part: To a solution of Gr6H,0 (0.532 g, 2 mmol) in double distilled deionizedter (5 mL)
was added (Nhj»(dipic) (0.804 g,4mmol) in ethanol solution (10 mhe mixture was refluxed at 100°C for 2

hours to give a violet solution.

Then a solution mixture of cationic and anionictpaas refluxed for 10 hours. Crystals from comp{éx were
obtained by slow evaporation of solvents and kept fiirther characterization. Yield 69%\nal. Calc. for
CugHaoBaCrNi O C, 46.97; H, 2.86; N, 4.41; Found: C, 26.52; E8&2 N, 4.45%. FT-IR (KBr, cif) vmax 2600-
3000v (O-H), 1614 (-COO), 1400-1550 (C=C) andv (C=N), 454 (Cr-0O), 409 (Cr-N), 542v (Ba-O), 600v
(Ba-N) [22-24] Fig 1
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Fig. 1. Recommended structure of precursor complefd)

1.3. Electronic excitation study
The UV-visible spectra of the title complex, acedirin aqueous solution. Several absorption bandkanuVv

visible region have been observed. In the visiegian, the band at 417 nm is ascribed to LMCT ftemsdipic
ligand to Cr (Ill) in complex1) that overlap with d-d transitions. Absorption band the UV regions have been
observed at approximately 207-259 nm for compou(idsattributed to intra-ligand transitions [25-26].Two
absorption bands at 270 nm and 404 nm are duetardnditions that can be attributed to the tramsitierms:

A o—"T1g mand*A,—*T4 prespectively[27]. Fig. 2.
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Fig. 2. UV-visible absorption spectra of [Ba (opd)H20) 5] [Cr (dipic) 2] (1)
1.4.Electrochemical Studies

Cyclic voltammograms (CV) were performed in DMFg@n of [Ba (opdk(H,0) ;] [Cr (dipic) 5]»(1)with 0.1 M
TBAH as a supporting electrolyte at scan rate 100-51V s'. Complex(1)show irreversible reduction wave at
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approximately -0.53 V versus the Fc/Fouple attributed to reduction of Cr (11)/Cr (I quasi reduction wave at
negative potential (-1.2 V ~ -2 V) assign to redutof ligands[28, 29]. Fig.3.
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Fig.3. Cyclic voltammogram of [Ba (opd}(H20) ;] [Cr (dipic) 52 (1)

1.5. Preparation of Barium-Chromium nanoparticle oxide BaCrO,4

Barium- Chromium nanooxide particle was preparethftitte compoundl) using the physical method. First 1.0 g
of compound dissolved in oleic acid solution (5nals) a surfactant. Then precursor complex calcinateidl 00°C
for 4h in the furnace. Nano oxide (BaGybtained by thermal decomposition[30, 31].Theaffiproduct was
collected and washed with distilled water and altsokthanol several times, dried in air and keptftother
characterization

RESULTS AND DISCUSSION

FT-IR spectrum of Barium- Chromium nanooxide péati®aCrO4 obtained via solid state thermal decasitipm
show reduce of mentioned peaks in spectrum (aftgrgbcalcined). The intense peak approximatelyogt am’ is
assigned to stretching mode of Barium- Chromiundexbbtained fron{l), that gave clear evidence about the
presence of the metal oxide structure[22]Fig.4.
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Fig. 4. FT-IR spectrum of BaCrO4 after calcined oftomplex (1) in 1100 °C

Figure 5show the XRD pattern of the BaGr@he diffraction peaks in Fig.5 can be indexegtioe nanoparticle
with orthorhombic phase.The crystallite size of tite nanoparticle, was calculated using the DeBygherre
formula from the major diffraction peak of the @sponding particle[32]. Specifically, the positiand relative
intensities of all peaks confirm well with standaxéRD pattern BaCrO4 (JCPDS card No0.00-001-1221) Th
average diameter the BaCy@alculated 54 nm. Maximum diffraction is i9=241.35 and (210) as miller indices.

The distance between crystalline planes is d%2.7
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Fig.5. XRD patterns of BaCrO4
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The surface morphology, structure and size of t@particle were carried out using SEM image. TE& $mage
of title nanoparticle is clear. So provided in fbem of nanoparticle and almost the morphology aniormity in
the image of them, relatively spherical and porand beneath the high porosity for use as a catédysnuch is
suitable. Fig. 6 show the SEM image of the prep&a@rO4 nanoparticle.
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Fig...6. SEM images of BaCrO4

To further confirm the chemical compositidBDAX spectrum was recorded. The very strong peakded to Cr,
Ba and O are found in the spectrum (Fig. 7.) andmmuurity was detected. So this method was alsdfiedrthe
formation of title nanoparticle by measuring ofiiegient atoms which can be observed in perceritesht Tablel.

Fig.7. EDX pattern of the nano crystalline of BaCrGt

Table 1. EDX data of BaCrO4

El W% A%
O 2453 69.19
Cr 13.72 11.90
Ba 74.85 15.72
Au 13.90 3.19

CONCLUSION

In summary, we have successfully synthesized psecurBarium- Chromium complex with 2, 6-
pyridinedicarboxylic acid (dipic) and o-Phenylersdine (opd) as ligands.BaCrO4 nanoparticle prepéct
complex using thermal decomposition method. The sizthe BaCrO4nanoparticle was measured using #RiD
SEM and the results were in very good agreemeift @aich other. XRD reveals the pure phase formaticitle
nanoparticle, which is further confirmed by FT-IRIl results reveal that thermal decomposition metlwan be
employed successfully as a simple, efficient, lmstcenvironmentally friendly and very promisingthad for the
synthesis of nanoscale materials without a needsfacial conditions, such as long reaction timesl high
pressure. This method may be extending to synthegizer metal Oxide nanoparticles, nanowires, nakedand
even nanotubes.
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