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ABSTRACT

This paper describes the preparation and characterization of a composite formed from the activation of titanium isopropoxide by phosphoric acid and deionized water (TiP).Techniques were used vibrational spectroscopy, X-ray diffraction, spectroscopy at ultraviolet visible and Scanning electron microscopy in the characterization of this new composite formed. In the X-ray diffractogram of TIP observed that intense four peaks. The electronic spectra of the TiP we have been observed in the region 362-445 nm a strong absorption. The scanning electron microscopy of TiP, shows that the prepared material consists mostly of a cluster of spherical particles with diameters ranging from 2 35 to 2.60 (m.
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1. INTRODUCTION
The titanium oxide (titania or titanium dioxide) to be a non-toxic(1) material chemically inert and highly stable has been used in various industrial applications. The main methods used in the synthesis of TiO2 in the literature, are: sol-gel, hydrothermal method, Pechini method and combustion reaction(2-4). Titanium dioxide photocatalysts is one of the most used in the degradation of organic pollutants and for the disposal of pathogenic organisms(5). The most important chemical properties of this material are present polymorphism, the anfoterismo and photochemistry. Currently procedures for the preparation of the base materials of Ti (IV) and hydrogen syntheses of metal are being widely studied. This is due to the high chemical stability of the material obtained(6).

The titanium (IV) hydrogen phosphates composite is specially interesting because of their high chemical stability, photochemical reactivity and amphoteric character(7-9). The effect of phosphates on the surface acid-base and associated catalytic properties, strongly depends on the preparation method used(10,11).
Recently Cumba et al. (2012) (6,12,13) and Pipi et al. (2010) (14) published studies show that the modification of titanium (IV) hydrogen phosphates, characterization and application of the same.

This paper describes the preparation and characterization of a composite formed from the activation of titanium isopropoxide by phosphoric acid and deionized water (TiP).

EXPERIMENTAL
Reagents

All reagents were analytical grade (p.a Merck) and deionized water, and Milli-Q Gradient system from Millipore was used. 

Techniques

Fourier Transform Infrared Spectra

Fourier transform infrared spectra were recorded on a Nicolet 5DXB FTIR 300 spectrometer. Approximately 600 mg of KBr was grounded in a mortar with a pestle, and sufficient solid sample was grounded with KBr to make a 1wt % mixture to produce KBr pellets. After the sample was loaded, the sample chamber was purged with nitrogen for at least 10 min. prior the data collection. A minimum of 32 scans was collected for each sample at a resolution of 4 cm-1.

X-ray Diffraction

The X ray diffraction patterns (XRD) were obtained using a Siemens D 5000 diffractometer with CuK( ( ( 1.5406 Å radiation ), submitted to 40 kV, 30 mA, 0.05o s-1 and exposed to radiation from 5 up to 80o (2().
Scanning electron microscopy (SEM)

Characterization by scanning electron microscopy (SEM) is critical for producing images that pass information topographical surface of the material analyzed. The micrographs were obtained by an electron microscope EVO LS15 Carl Zeiss.
Spectroscopy at ultraviolet visible (UV-Vis for diffuse reflectance)
The diffuse reflectance spectra of the bulk solid binuclear complex were recorded between 350 and 800 nm on a Guided Wave model 260 spectrophotometer, using a tungsten-halogen lamp as the radiation source, and detectors of Si and Ge.

Synthesis of Titanium Phosphate (TiP)

35 mL of phosphoric acid (PA 85 %), 20 mL of titanium isopropoxide (IV) (Ti[OCH(CH3)2]4) and 10 mL of deionized water were added into a beaker, respectively. The mixture was left at rest and in the dark for one day. Next, the solid phase formed was separated by a sintered plate funnel (vacuum filtration) and dried at a temperature of 343.15 K. The material was stored in a frosted glass bottle described as TiP. The reaction of titanium isopropoxide with phosphoric acid is represented by the following equation (Eq. 1).

Ti(OR)4(l) + 4H3PO4(aq) [image: image1.wmf] Ti(H2PO4-)4(s) + 4ROH(l)          (Eq. 1)

Where R is isopropyl group.

RESULTS AND DISCUSSION
X-ray Diffraction Studies

The X-ray diffractogram of the TiP is illustrated in Figure 1. The four intense peaks found in the diffractogram of the TiPh have the following characteristics 2θ: 11.55; 20.73; 25.60 and 35.72. Through a specific software it was determined that these peaks are characteristic of the compound Ti3(PO4)4, whose file is the database JCPDS #52-327. Through x-ray diffractogram can determine that the compound TiP presents well-defined crystalline peaks(6,12,13).

[image: image2.wmf]10

20

30

40

50

60

70

80

0

200

400

600

800

1000

1200

Intensity

2

q

 


Fig. 1 - X-ray diffractogram of TiP(6,12,13).

Studies in the Infrared Spectroscopy

Figure 2 in the infrared spectrum of the product in the synthesis of titanium isopropoxide with phosphoric acid (TIP). Through this analysis it was possible to detect a broad band in the region of 3400 cm-1, assigned to stretching symmetric and asymmetric –OH. There was a mean and narrow band in 1620 cm-1 assigned to H–O–H bond of water and a strong absorption at 1035 cm-1 which was attributed to ν (P=O) stretching. The band observed at 1400 cm-1 was attributed to δ (POH) stretching(1). The bands with values of 518 and 607 cm-1 correspond to links O–Ti–O(15).
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Fig. 2 - Infrared spectrum of TiP (6,12,13).

Spectroscopy ultraviolet visible (UV-Vis by diffuse reflectance)

Figure 3 illustrates the electronic transitions observed in the 362-445 nm range which have occurred due to the strong absorption of charge transfer from the bonding orbital to the empty orbital of titanium (load transfer from ligand to metal bands LMCT), which are strongly affected by the chemical nature of the ligands responsible for the color of the complex(16).
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Fig. 3 - Diffuse Reflectance of TiP. 
Scanning electron microscopy (SEM)

The scanning electron microscopy of TiP, shows that the prepared material consists mostly of a cluster of spherical microparticles with diameters ranging from 2.35 to 2.60 (m (Fig. 4).

[image: image5.png]X 8,000

3.0kV SEI

e
SEM

IQ-UNESP
WD 7.7mm

2/9/2012
11:19:

59




Fig. 4 - Micrographs of TIP with increased of 8,000 X.
CONCLUSION
In this study it was concluded that titanium oxide modified with phosphoric acid (TiP) showed excellent reproducibility and applicability. In the X-ray diffractogram of TIP observed that intense four peaks have the following characteristics 2θ: 11.55, 20.73, 25.60 and 35.72. In Spectroscopy ultraviolet visible (UV-Vis diffuse reflectance by) the TiP electronic transitions were observed in the region 362-445 nm which occur due to the strong absorption of the orbital charge transfer ligand to empty orbital of titanium (load transfer from ligand to metal LMCT bands) which are strongly affected by the chemical nature of the ligands responsible for the colors of the complexes. The scanning electron microscopy of TiP, shows that the prepared material consists mostly of a cluster of spherical particles with diameters ranging from 2 35 to 2.60 (m.
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