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	C-I1
	SOLID STATE DYE SENSITIZED SOLAR CELLS: RECENT RESULTS

C. Longo, R.S. Nono, J.N. Freitas, V.C. Nogueira, T.C.F. Gomes And Marco-A. De Paoli
Instituto De Química, Unicamp, C. Postal 6154, 13084-971 Campinas, SP, Brazil
The regenerative tio2/dye solar cell consists of a dye-sensitized nanoparticulated tio2 film, which is usually deposited onto a transparent glass electrode, an electrolyte containing the i‑/i3‑ redox couple and a pt coated counter electrode (“grätzel’s solar cell”). The energy conversion results from the injection of electrons from the photo-excited state of the dye-sensitizer (usually a ru bipyridil complex) into the conduction band of the semiconductor. After re-reduction of the redox couple, present in the electrolyte, at the counter-electrode, the oxidized dye ground state is regenerated, making the photoelectrochemical cell regenerative. Our laboratory successfully replaced the liquid electrolyte in these systems for a dry electrolyte based on copolymers of ethylene oxide and epichlorohydrin containing nai and i2. Cells were assembled using glass/fto and pet/ito electrodes and reproducible results were obtained. The efficiency obtained for energy conversion using glass/fto electrodes was 3.5 % under 10 mw cm‑2. A 9 v solar panel was assembled and is under aging tests. The use of plastic electrodes for assembling flexible tio2/dye solar cells is also under investigation with excellent results.


	C-I2
	THE DEVELOPMENT OF POROUS NICKEL STRUCTURES FOR ELECTRODES IN RECHARGEABLE BATTERIES

D.S. Wilkinson; McMaster Centre for Automotive Materials, McMaster University, Department of Materials Science and Engineering, Hamilton, Ontario, Canada.

Rechargeable Ni-Cd or Ni-MH batteries us nickel electrodes made either from low density sintered plaques or from nickel foam. There are pros and cons for each material related to the level of porosity that can be achieved, the strength to density ratio and cost. We have engaged in several research projects aimed at improving the properties and processing efficiencies for both materials. In this talk I will give an overview of this research and show: 

a) how the strength to density ratio of sintered plaques can be increased substantially via advanced processing methods; and

b) how the properties of nickel foams are related to processing conditions.
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	C-O1
	ESTIMATIVE OF DIRECT EMISSION OF 10 PAHs TO GUANABARA BAY

Mariella Janette Berrocal Tito, Author , PUC-Rio, Rua Marquês de São Vicente.225 Rio de Janeiro, Brazil, Roberto José de Carvalho, PUC-Rio, Rua Marquês de São Vicente.225 Rio de Janeiro, Brazil, Nilson Costa Roberty, COPPE-UFRJ, CP 68509, CEP 21945-970, Rio de Janeiro, RJ, Brazil.

The treatment of polluted environments and the elaboration of monitoring programs request estimates of the levels of concentrations of the substances, as well as a knowledge of its destiny, rates of transport and times of residence. In the absence of data obtained through monitoring, environmental models often provide the only way to predict the approximate concentrations of the pollutants in the compartments (media) that form the environmental. The application of the multimedia environmental model "Quantitative Water Air Sediment Interaction" (QWASI) to a certain environment demands the knowledge of parameters related to the area in study and to the pollutants. For the case of the Guanabara Bay, many of those parameters are not available. Therefore, they will be approximated with inverse problem techniques starting from the measured concentrations of pollutants in the sediment and in the mussel perna-perna. Among the estimated parameters are the emissions of 10 polycyclic aromatic hydrocarbons (PAHs) in the waters of the Guanabara Bay. This work also presents simulations of the evolution of the concentration of some hydrocarbons in function of the time considering an initial emission of a PAH in an arbitrary point of the Guanabara Bay.



	C-O2
	CATHODIC MATERIALS FOR SOLID OXIDE FUEL CELLS

R.M.Belardi1,G.Franscisquini1,M.C.Brant2,T.Matencio1,R.Z.Domingues1

Departamento de Química1,Centro de Desenvolvimento de Tecnologia  Nuclear2 - ICEx - Universidade Federal de Minas Gerais. Av. Antônio Carlos, 6627, CEP 31270-90, Belo Horizonte, Brazil.

LaMnO3 doped with Sr (LSM) is commonly used as the cathode material for oxide fuel cells. Sr content plays an important role on electrical, thermal and catalytic properties of this material. In this work powders of Lax-1SrxMnO3 (x= 0; 0,20; 0,35; 0,55) were prepared by the citric acid route and characterized by thermal analysis, XRD, BET, and by microscopic methods (EDS and MEV). Electrical properties were evaluated by AC impedance spectroscopy and the catalytic activity of powders was studied using the H2O2 decomposition as a reaction model. The focus was to evaluate the influence of the Sr substitution in LaMnO3 perovskite structure, on the electrical and catalytic properties. XRD analyses showed that up to 873 K the powder was a mixture of two crystallographic phases but at 1373 K a single crystalline phase was formed. DTA, showed that above 1373 K no weight losses or phase change could be detected. The electrical conductivity increases from 3,237.10-3 S to 1,623.10-2S when x varies from 0 to 0.20, and it decreases for higher Sr concentration. As expected Sr concentration has also influence on the lattice parameter. The catalytic activity of powders increases with Sr contend suggesting that the oxygen vacancies concentration plays an important role on this property.



	C-O3
	ELECTROCHEMICAL AND STRUCTURAL STUDIES ON NON-STOICHIOMETRIC AB2-TYPE METAL HYDRIDE ALLOY

Antonio Rodolfo dos Santos, Renato Canha Ambrosio and Edson A. Ticianelli; Instituto de Química de São Carlos – USP, Av. do Trabalhador Sãocarlense, 400 São Carlos, SP, Brasil; Caixa Postal 780, CEP 13560-970

This work reports results of studies of three AB2-types non-stoichiometric metal hydride alloys, Ti0.1Zr0.9-xExNi1.1V0.5Mn0.6 where E = Y, La and Nb and x = 0, 0.2, and 0.4. Partial substitution of Zr by Y or La induced an increase in the unit cell parameters of the alloy as well as a decrease in the hydrogen equilibrium pressure. Opposite effects were seen when Zr were partially replaced by Nb. Experiments of X-ray absorption near-edge structure (XANES) at the Ni K edge show no variations on the energy and occupation of the 3d electronic levels of the Ni atoms in the alloy, compared to pure Ni. In the case of V, XANES spectra showed an increase in the empty 3d density of states for this element upon alloying. These XANES results are consistent with a stronger interaction of hydrogen with vanadium compared to nickel. In all cases, replacement of Zr resulted in a decrease of the maximum electrochemical charge storage capacity, but for Y and La the alloy activation time is reduced. It is also seen that, within the experimental error, the activation energy of the charge transfer step of the hydriding/dehydriding process is independent of the alloy composition, meaning that the kinetics of this reaction is not substantially affected by Zr substitution.



	C-O4
	FABRICATION OF A CERAMIC FILTER FOR WATER/OIL SEPARATION

F.V. Brito; J.C. Rocha; INT, Av. Venezuela 82, Rio de Janeiro-RJ, Brazil; C.A. Costa, PEMM/COPPE/UFRJ, Rio de Janeiro-RJ.

The human race has been increasing its demand for larger supplies of mineral fuels, which requires an increase of the exploration and refine capacities. To enhance both processes, combining environmental regulations and better efficiency of the energy, it is necessary continuous technological research to overcome the challenges and to maintain the viability of the oil industry. The application of porous media as a separation process allows a series of advantages over classic processes and opens new exploratory fields, which would not be possible with traditional methods. These processes, in general, are operated at room temperature, what favors applications where thermosensitive substances are involved. Other advantage is the great economy of energy, simplicity of operation in continuous mode and is considered to be a clean technology.

Sintering of different types of silica powders have been studied by many authors, but most of those studies are focused on powders derived from sol-gel process, which is an expensive technique and difficulty to control. In this study, we investigated the possibility to convert a silica source (aerosil), through sintering in solid phase, in a product of technological importance, that is, a porous media to be used as selective filters where water is the only permeable phase. This ceramic filter is typically used in the studies of capillary pressure. Increasing the efficiency and the speed of those filters, the oil wells will be characterized and explored more quickly, reducing the environmental impact caused by the exploration.



	C-O5
	INFLUENCE OF THE WIDTH OF THE FILM ON THE EFFICIENCY OF DYE-SENSITIZED PHOTOELETROCHEMICAL SOLAR CELLS

J. P. Oliveira, L. Valgas, M.A.C. Berton, Departamento de Materiais, Instituto de Tecnologia para o Desenvolvimento - LACTEC, Centro Politécnico da UFPr, CEP: 81531-990, Curitiba-Pr, Brazil.

The subject of this work it was study the influence of the width of the film on the efficiency of photoelectrochemcial nanocrystalline solar cells. The solar cells were assembled as described in the following: a film of commercial nanocrystalline TiO2 was deposited by spray onto electronic conducting glass (FTO) with the colloidal precursor solution. The film was dried in air and then fired at 450oC in air for 30 min. After attained at the room temperature, it was immersed in a dye solution (containing polypyridine complex of ruthenium) for 24 hours. The counter electrode was a conducting glass (FTO) coating with a thin layer of platinum to improve the electric contact. The electrolyte was a couple redox (I2/I3-) in the propylene carbonate solution. The profile of current density versus potential was obtained utilizing a variable resistance in the circuit for a constant of light irradiation (470 mW/m2). Films with 0.5, 1.0, 1.5 and 2.0 cm of width were investigated. The best efficiency was obtained for the films with 0.5 cm of width. 


	C-O6
	STUDY OF THE MAGNETOCALORIC EFFECT IN FEMNP
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L. Caron, A de Campos, S. Gama; Instituto de Física Gleb Wataghin, Universidade Estadual de Campinas, C.P. 6165, Campinas 13 083-970, SP, Brasil

Recently, the discovery of a new material was reported,, FeMnAs0.55P0.45, which presents a great change in magnetic entropy and a Curie temperature (Tc) around 300 K, allowing its use in magnetic refrigeration at room temperature. Its magnetocaloric characteristics and low cost make it a strong candidate to commercial magnetic refrigeration. In this work we describe the synthesis of this compound in Nb capsules, with subsequent thermal treatments, and its structural characterization. We synthesized compounds with P-As proportions different from the one reported, thermally treated and measured  these samples. We measured magnetization vs applied magnetic field and magnetization vs temperature, and did metalografic analysis and X-ray diffraction. Our data show the compounds have Tc's close to those reported in the literature. The recent availability of a crystal growth oven led to changes in both the preparation and the synthesis procedure of the compound. In this oven we synthesized new samples, obtaining initially lower Tc's. Altering the preparation procedure, and using the elements in powder form, we obtained samples with unusual magnetic behavior.



	C-O7
	ELECTRODE MATERIALS ASPECTS FOR MOLTEN SALTS MEDIA

M.J.P. Vieira1, M.T.C. Rupp1 and H.M. Kohler2; 1Inst. de Pesquisa  e Desenvolvimento, Grupo de Química, Rio de Janeiro, RJ, Brasil; 2PUC-Rio, DCMM, Rio de Janeiro, RJ, Brasil

Molten salt batteries will be given great attention in the near future because of its high specific power and high specific energy. However, in the present state, there are various materials specification difficulties involving the battery construction1. A variety of metal sulfides were examined as viable candidates for the positive electrode. From a practical standpoint, iron disulfide (FeS2) has the desirable characteristics of reasonably low equivalent weight, low cost, abundance and lack of toxicity. The combination of FeS2 cathode with lithium anode in molten salt media produces a stable and reversible couple with high power capabilities2. 

It is the purpose of the present note to survey reference electrodes applied in the molten salt media, which has eutectic composition of  55 mole % LiCl – 45 mole % KCl and melting point of 625 K. The test electrodes were prepared by putting iron disulfide powder, bearing 99,9 % purity, in a hole drilled in spectroscopic graphite rod, then filling it with electrolyte salt powder. To prevent iron disulfide from escaping and improved the ionic conductivity, winding the rod with fiber-glass tape sealed the hole. Due to the extreme hygroscopic nature of the electrolyte all processing operations were carried out in a dry room with environmental humidity control in the range of 5 % relative humidity and temperature nearby 288 K.

Open circuit voltammetry, in the range of 750 K, were carried out using two types of reference electrodes, the platinum platinized wire and silver coating with silver chloride wire. The performance of silver was superior due to its shorter stabilization time and higher thermal mechanical resistance.



	C-O8
	APPLICATIONS OF SHAPE MEMORY ALLOYS IN ENERGY CONVERSION

F.C. Lovey, A. Yawny and M. Sade; Centro Atómico Bariloche, 8400 - Bariloche, Argentina

An important set of alloys exhibit the so called shape memory behavior. It is related to a martensitic transformation having a narrow hysteresis in closed transformation cycles. The martensitic transformation can be induced by changing the temperature, by applying stresses, or by combination or both actions. In some materials the shape changes can be controlled by an external magnetic field.

These properties are very useful for applications in the field of sensors and actuators. Actuators, where thermal or magnetic energy is converted into mechanical actions, are being developed with growing interest. However the performance of such devices are limited by a number of phenomena, namely: the evolution of the martensitic transformation temperature with time and temperature, changes in the hysteresis width, fatigue due to cycling, martensite stabilization, etc.

In this work the concepts of a basic actuator based on shape memory material will be discussed. Some studies with Cu-Zn-Al alloys will be presented and the potential and limitations of the material will be analyzed.


	C-O9
	ELECTRON MICROSCOPY STUDIES OF INDIUM DOPED CADMIUM SULFIDE THIN FILMS DEPOSITED BY SPRAY PYROLYSIS


D.R. Acosta, , C.R Magaña ; Instituto de Física, UNAM; A.P. 20-362; 01000 México D.F. A. Maldonado, CINVESTAV,IPN, México D.F.

Cadmium sulfide  does not play  a direct role in  photovoltaic  conversion of solar radiation, but it is adequate as a component of solar cells due to specific beahvior related with affinity with p-type semiconductors used among others, like absorbers.In this work, cadmiun sulfide thin films were prepared by spray pyrolysis on glass substrates at different temperatures ranging from 300 to 425 °C in 25 °C steps. The samples were prepared  using aqueous solution of copper chloride and thiourea salts. Structural characterization was carried out by X ray diffractometry and scanning (SEM) and high resolution electron microscopy (HREM) were used to follow the evolution of structural and morphological parameters as the substrate temperature was raised. A preferential growth   in and polycrystalline configuration were observed for all the samples. For the films obtained at the higher substrate temperatures, from HREM microgaphs it was detected  the presence  of a high number of structural defects together with nanostructured configurations. Optical transmittance  spectra and surface resistivity  were obtained for our films and  the variation of parameters was correlated with deposition conditions and structural parameters observed by electron microscopy.
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	C-P1
	IMPEDANCE SPECTROSCOPY ANALYSIS OF TiO2:SiO2 THIN FILMS DURING INSERTED/EXTRACTED LITHIUM IONS.

M.A.C. Berton, C.M. Garcia and P.R. Impinnisi; Departamento de Materiais, Instituto de Tecnologia para o Desenvolvimento - LACTEC, Centro Politécnico da UFPr, CEP:81531-990, Curitiba-Pr, Brazil.

Transparent electrochromic devices are characterized by their ability to modulate the radiant energy from the visible light as well as the solar radiation. In this system, when a small current flows to the cell, the ions stored in the counter electrode diffuse toward the electrochromic layer and change its transmittance continuously over a wide spectral range and consequently modify the overall optical transmission of the devices. TiO2:SiO2 films has been investigated as electrode material for electrochromic applications. In this work the electrochemical and impedance behavior of thin TiO2:SiO2 films was examined. The starting solution to produce TiO2:SiO2 thin films was prepared by dissolving titanium isopropoxide in isopropyl alcohol. The films were deposited by dip-coating technique at a rate of 12 cm/min and heat treated at 450oC for 30 minutes. The diffusion of lithium into the film was studied by electrochemical impedance spectroscopy. Spectra obtained at different potentials showed the characteristic shape of a diffusion process, which are represented by equivalent circuits. 



	C-P2
	STUDY OF THE MAGNETIC PROPERTIES OF Gd5Ge2Si2Hx Alloys, 0,1 ( x ( 2,5

C. S. Alves; C. C. Colucci; M. A. B. Mendes; T. S. Doce; M. A. Bolanho, Universidade Estadual de Maringá, 87053-240, PR, Brazil; S. Gama; A. Magnus G. Carvalho; A. A. Coelho, Universidade Estadual de Campinas, 13083-970, SP, Brazil;

The influence of hydrogen on Curie temperature (TC) and magnetization at high magnetic fields (MS) of the Gd5Ge2Si2Hx alloys, with 0.1 ( x ( 2.5, was studied by thermomagnetic analysis from 2 K to 370 K. The MxT curves show the first order magnetic transition at 260 K only for the sample with x = 0.1. All the samples presented the second order magnetic transition between 296 K (x = 0.1) and 212 (x = 2.5). For the sample with x ( 1.2 is also observed a new antiferromagnetic transition at ( 45 K. The MxH curves revealed that MS tends to increase with the hydrogen amount into the alloy up to x = 1.2. From these results, we are sure those alloys have a great potential for being used at magnetic refrigeration, which uses magnetic materials instead of ozone-depleting refrigerants and energy-consuming compressors found in conventional vapor-cycle refrigerators.



	C-P3
	PRAL2 AND NDAL2 COMPOSITE AS THE REFRIGERANT IN A ERICSSON-CYCLE MAGNETIC REFRIGERATOR

A. Magnus G. Carvalho​, Universidade Estadual de Campinas, 13083-970, SP, Brazil; J. C. P. Campoy; A. A. Coelho; E. Plaza,; S. Gama, Universidade Estadual de Campinas, 13083-970, SP, Brazil; P. J. von Ranke, Universidade do Estado do Rio de Janeiro, 20550-013, RJ, Brazil. 

Magnetic refrigeration is based on the magnetocaloric effect, the ability of magnetic materials to heat up when they are magnetized, and cool down when removed from the magnetic field in an adiabatic process. This kind of refrigeration uses magnetic materials instead of ozone-depleting refrigerants and energy-consuming compressors found in conventional vapor-cycle refrigerators. Using a proper model, which includes the crystalline electric field and the exchange interaction, we have investigated the magnetocaloric effect along the three main crystallographic directions in PrAl2 and NdAl2. Our investigations includes the experimental results in these two compounds which were produced as polycrystalline samples by arc-melting. The experimental results are in excellent agreement with the theoretical ones. Working with an Ericsson cycle, we need a constant magnetic entropy change (
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 a composite material formed by PrAl2 and NdAl2 in optimum proportion was modeled using a numerical method. We have prepared a composite with that optimum proportion and measured the magnetocaloric effect. The theoretical predictions agree reasonably with the experimental results.

	C-P4
	CHARACTERIZATION OF  SNO2 VARISTOR  WITH  ZnO AND CoO ADDITIVES

F. Moura Filho, A. Z.Simões, J.Á.Varela, L. Perazolli. Instituto de Química - UNESP, Lab. LIEC, PO Box 355, 14800-900 Araraquara, SP, Brasil. E. Longo. UFSCar, Lab. Interdisciplinar de Eletroquímica e Cerâmica - Departamento de Química, PO Box  676, ZIP 13565-905 são Carlos, SP, Brasil.

Tin dioxide (SnO2) is an n-type semiconductor with crystalline structure of rutile type and has low densification rate due to its high surface diffusion at low temperatures and high SnO2 partial pressure at high temperatures. Dense SnO2-based ceramics can be achieved by introducing dopants or by hot isostatic pressure processing. The doping promote densification of SnO2 ceramics due to the formation of solid solution with the creation of oxygen vacancies. In this work,  SnO2 dense ceramics were obtained by the mixture oxide procedure and were doped with ZnO and CoO till 1mol%. The pellets obtained by isostatically pressure at 210 MPa were sintered at 1400oC with heating rate of 5oC/min. The obtained samples were characterized by dilatometer, X ray diffraction and scanning electron microscopy. The current-voltage characteristics shows non linear behavior (( = 5) for the samples doped with 0.05 mole% in CoO and density higher than 95%.  The breakdown electric field (Ebr=800 V/cm) and the leakage current 
(If = 0.2 mA/cm2) show that the system is a typical varistor. 



	C-P5
	PREPARATION AND CHARACTERIZATION OF SnS/TiO2 COMPOSITES FOR USE AS PHOTOCATALYST 

Ana Cláudia B. Silva,1 Fabiano Magalhães,1 Vilma  C. Costa,2 José D. Ardisson,2 Maria Sylvia S. Dantas3, Rochel M. Lago,1 M.T.C. Sansiviero1*

1Departamento de Química/ ICEx -UFMG, 2CDTN, 3Departamento de Física /ICEX–UFMG; Av. Antônio Carlos 6627 – Belo Horizonte- Minas Gerais ,*mtcaruso@dedalus.lcc.ufmg.br  

Titanium dioxide, TiO2, is the most used photocatalyst, due to its low cost, is readily available, destructs organic materials, and is atoxic and very stable in a wide pH range. However, its main disadvantage is the dependence on UV radiation, which results in low efficiency when using the solar spectrum1. A method to circumvent this problem is to prepare semiconductor composites, using materials with band gap energies smaller than the TiO2. In this work, a series of SnS/TiO2 semiconductor composites has been prepared from the impregnation of TiO2 with the molecular precursor Bu4Sn4S62, followed by thermal decomposition in a N2 atmosphere. The composites were obtained with 1, 5, 10 and 30% p/p SnS in TiO2 and have been characterized by DRX, Raman spectroscopy, 119Sn Mössbauer spectroscopy , UV-Vis absorption and reduction at programmed temperatures. These experiments show that the thermal decomposition of Bu4Sn4S6 precursor on TiO2 surface leads to the formation of SnS, Sn2S3 and Tin oxide. The gap energy of pure TiO2 is 3,62eV was reduced to 3,57 eV for the 10% sample. Preliminary studies on photocatalytic oxidation tests of the textile dye Red Drimaren have shown that the presence of SnS increases the oxidation speed when compared to plain3 TiO2, at the 5 and 10% proportions.


	C-P6
	PREPARATION OF OXIDES USING GELATINE-PROTECTED GELS

L. R. da Silva and J. M. Rosolen. Depto. de Química da FFCLRP - USP  Avenida dos Bandeirantes, 3900 CEP 14 040-901 Ribeirão Preto/SP, Brasil.

An organic-inorganic method of synthesis based on gelatine and LiNO3 e Mn(NO)3 has been investigated to preparation of spinel LiMn2O4. XRD, BET, TGA and microscopy were used to characterization of oxides prepared in several firing treatments. The chelation and protection effects of the gelatine forward the formation of aggregates of nanoparticles same in high temperature, i.e. 800 o C at air atmosphere. The grain size distribution of oxide calcined at 800 o C was found smaller than that obtained for a oxide prepared by Pechini method, but the surface specific area was found the same for both methods (i.e. 4 m2.g-1). The amorphous gelatine-protected gel show good reactivity to formation of oxides. The firing of gel precursor in 250oC allowed the formation of the spinel LiMn2O4 .Therefore, the gelatine-protected route appears as a method very interesting to preparation of nanoparticles oxides.

	C-P7
	ANALYSES OF FREQUENCE-DEPENDENT RESPONSES OF NANOSTRUCTURED Li ION INSERTION ELECTRODES

P. R. Bueno, Departamento de Física e Matemática - FFCLRP, USP Campus de Ribeirão Preto, Av. dos Bandeirantes, 3900 - CEP. 14014-901, Brazil; R. C. Faria, Departamento de Química - FFCLRP, USP Campus de Ribeirão Preto, Av. dos Bandeirantes, 3900 - CEP. 14014-901, Brazil. 

Nanoscale materials for lithium ion storage devices or electrochromic windows are emerging as successful solutions to improve the rate capability in the lithium ion insertion electrodes. This work describes the mechanisms of ion and electron transport in nanostructured insertion electrodes for battery and electrochromic applications. A general description is given of cases of insertion into a short path region predicted by the geometric disposition of insertion materials in nanostructured electrodes, designed mainly by connected spherical-like particles and nanofibers, protruding from the current collector substrate. Analyses of frequency-dependent responses predicts a relaxation process for intercalation reaction which is more clearly visible in case of fast transport (occurring throughout the solid and liquid/electrolyte phases of a nanosized macrohomogeneous medium) and/or high state-of-charge. The model developed is consistent with experimental relaxation responses of pure and doped SnO2 electrodes.



	C-P8
	SAXS STRUCTURAL  STUDY OF NEODYMIUM-DOPED LUMINESCENT POLY(OXYETHYLENE)/SILOXANE  HYBRIDS 

I. C. Correia Vilela, Departamento de Química, Universidade de Trás-os-Montes e Alto Douro, Quinta de Prados, Apartado 1013, 500-911 Vila Real, Portugal; K. Dahmouche, Instituto de Química, UNESP, C.P 355, Araraquara-SP, Brazil; N. J. O. Silva, Departamento de Física, Universidade de Aveiro, 3810-193 Aveiro, Portugal; L. D. Carlos, Departamento de Física, Universidade de Aveiro, 3810-193 Aveiro, Portugal; V. de Zea Bermudez, Departamento de Química, Universidade de Trás-os-Montes e Alto Douro, Quinta de Prados, Apartado 1013, 500-911 Vila Real, Portugal;  C.V Santilli, Instituto de Química, UNESP, C.P 355, Araraquara-SP, Brazil; A. F Craievich , Instituto de Física/USP, São Paulo-SP, Brazil.

The structural features of two families of transparent and flexible sol-gel derived poly(oxyethylene)/siloxane hybrids doped with neodymium triflate, Nd(CF3SO3)3, were investigated by Small-Angle X-ray Scattering (SAXS). Their organic/inorganic matrix is a siliceous network to which short oligopolyether chains are covalently bonded to both ends by means of urea and urethane linkages, respectively. The SAXS patterns of the undoped di-ureasils exhibit a strong interference peak located at medium q-range which reveals the existence of a spatial correlation between the siloxane nanoclusters grafted to the polymer segments. The introduction of Nd3+ ions in such hybrids leads to the appearance in SAXS patterns of an additional scattered decreasing intensity at low q-range which reveals the existence of a two-level hierarchical structure: the primary level consists of small and spatially correlated siloxane nanoclusters and the secondary level corresponds to large domains, in which the siloxane clusters are located, surrounded by a depleted polymeric phase. A theoretical function was used to fit the experimental scattering curves and to determine the structural parameters corresponding to each level. The di-urethanesils hybrids exhibit quite different behavior since the two-level hierarchical structure already exists in the undoped sample. In both families, the increase of Nd3+ content leads to a decrease of the correlation peak intensity, suggesting that the cations interact mainly with the ether-type oxygen atoms of polymer chains. The determination of the structure of both type of composites allowed us to get a better understanding of their luminescent, ionic conduction and thermomechanical properties.


	C-P9
	COMPARATIVE STUDY OF STRUCTURAL AND ELECTRICAL PROPERTIES OF POTASSIUM-DOPED SILOXANE-PPO AND SILOXANE-PEO ORMOLYTES

J. A.  Chaker, Instituto de Química-UNESP, P.O Box 355, 14800-900 Araraquara-SP, Brazil ; K. Dahmouche, Instituto de Química-UNESP, P.O Box 355, 14800-900 Araraquara-SP, Brazil; M.C Goncalves, Departamento de Quimica, Universidade de Tras dos Montes e Alto Douro, Vila Real, Portugal ; V. de Zea Bermudez, Departamento de Quimica, Universidade de Tras dos Montes e Alto Douro, Vila Real, Portugal ; V. Briois , LURE , Centre Universitaire Paris-Sud, BP34, 91898 Orsay, France ; C. V.  Santilli; S. H. Pulcinelli, , Instituto de Química-UNESP, P.O Box 355, 14800-900 Araraquara-SP, Brazil; P. Judeinstein, RMN en Milieu Oriente, Centre Universitaire Paris-Sud, Bat 410, 91898 Orsay, France; A.F Craievich, Instituto de Física-USP, São Paulo-SP, Brazil. 

Siloxane-poly(oxypropylene) (PPO) and Siloxane-poly(oxyethylene) (PEO) hybrids obtained by the sol-gel process and containing short polymer chain have been doped with potassium triflate salt (KCF3SO3). The local structure of both type of hybrids was investigated by X-ray absorption spectroscopy (XANES and EXAFS) at the potassium K-edge (3609 eV) whereas Small angle X-ray Scattering (SAXS) was used to determine the structure at nanometer scale. The conjunction of SAXS and XANES results reveals that in PPO containing hybrids an important proportion of potassium atoms form ion-pairs at all doping levels, while such behavior only occurs at high potassium concentration for siloxane-PEO hybrids. This illustrates the greater ability of PEO to dissolve potassium ions through coordination with ether type oxygens of polymeric chains comparing with PPO. Since these coordination sites are essentially responsible of ionic conductivity in such polymeric electrolytes, these results are consistent with ionic conductivity measurements. As a matter of fact the ionic conductivity in siloxane-PEO increase with doping up to [O]/[K]=5 (O being is the ether type oxygens of polymer chains) while is independent of potassium content in siloxane-PPO samples. X-ray diffraction (DRX) and differential scanning calorimetry (DSC) measurements show that a crystalline complex is formed in such hybrids at high potassium concentration ([O]/[K]<5). This should explain the observed diminution of ionic conductivity in siloxane-PEO hybrids in this potassium concentration range.


	C-P10
	NANOSTRUCTURED BINARY AND TERNARY Pt ALLOYS FOR DIRECT ETHANOL FUEL CELL APPLICATION
R. M. Bezerra, C. A. S. Bento, G. Tremiliosi-Filho, IQSC, USP, Caixa Postal 780, 13560-970 São Carlos, SP, Brazil; L. C. Casteletti, EESC, USP, Caixa Postal 359, 13560-970 São Carlos, SP, Brazil. 


Direct oxidation ethanol fuel cell needs the development of better anode material than pure Pt in order to avoid the surface catalytic poisoning effect. A high surface activity material that reduces the deactivation to an acceptable level is based in binary or ternary Pt-based Mo, Ir, Ru, Os, etc alloys. The single-phase arc-melted alloys are less complex materials than chemically prepared alloys. Thus, this study focuses the surface characterization of single-phase Pt-based alloys. Polycrystalline PtMo (8:2), PtIr (8:2), PtOs (8:2), PtIrMo (7:2:1), PtRuOs (7.5:1:1.5) and PtPdMo (7:2:1) alloys were prepared in vacuum arc-melted furnace. The RDX patterns, with no supercell lines are indicative of ordering of Pt and the other metals. The optical micrographs of the alloys exhibit a distributed dendrite phases or granular structure. PtIrMo is the only alloy that shows a mixed structure of dendrite and granular phases These microstructures were formed by the solute migration in the melted solution during the cooling process. In the Pt, Ru and Os alloys the grain boundaries are not clearly reveled, although the other alloys show a clear grain boundaries. Small surface segregation is found in all alloys and the elemental chemical microanalysis by SEM-EDS suggests the formation of a non-significant segregation on a few surface round granules. These alloys were tested for ethanol electrooxidation and showed great potentialities for fuel cell applications.
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	THE INFLUENCE OF AN INTERMEDIATE AUSTENITIZATION HEAT TREATMENT ON TEXTURE OF COLD ROLLED AND AGED 18 PCT NI MARAGING STEEL.

J.J.M. Silva, DEM, Universidade Federal do Ceará; J.W.A. Menezes, DEM, Universidade Federal do Ceará; A.D. Bruno, DEM, Universidade Federal do Ceará; S.S.M. Tavares, PGMEC/TEM, Universidade Federal Fluminense; and H.F.G. Abreu, Departamento de Engenharia Mecânica, Universidade Federal do Ceará, Bloco 714- Campus do Pici, Fortaleza, CEP 60455760.

Maraging steels have been studied by many researchers due to its combination of strength and toughness.  Some authors have studied the application of maraging steels as magnetic alloy for rotors of hysteresis motors operating at high speed. The interest of high strength materials with soft magnetic properties arise from the need to increase the rotational speed of disk rotors to about 105 rpm for electric power generation devices. For such application besides high strength the material must have a package of magnetic properties. More specifically, its coercive force must be close to the excitation field of the stator; its saturation and residual inductions must be high; and the squareness ratio (Br/Bs) must be at least 0.7 or 0.8. The squareness ratio is related to magnetic anisotropy and texture of the material.

The aim of this work was: i) to investigate the rolling texture; ii) the development of texture after aging; and iii) the influence of an austenitization treatment before aging on the texture in an 18 Ni-350 maraging steel.
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	ELECTROCHEMICAL INVESTIGATION OF ELECTROLESS Pd AND Pd-P DEPOSITION

E. De Robertis; A. J. Motheo, Grupo de Eletroquímica Interfacial, Instituto de Química de São Carlos - USP, Av Trabalhador São Carlense, 400, CP 780, 13560-970, São Carlos-SP, Brasil; L. M. Abrantes, Grupo de Electroquímica Interfacial, Faculdade de Ciências, Universidade de Lisboa, Ed. C8, Campo Grande, 1749-016, Lisboa, Portugal.

Palladium is one of the materials most used for the hydrogen evolution reaction (HER) and due to its high cost, it has been studied in the form of particles dispersed in low cost electrocatalyst supports without significant lost of its properties. Electroless deposits present improved properties, for example hydrogen adsorption when compared to some metals such as nickel. Some authors claim that the theory of electroless deposition is based on the mixed potential theory, however this theory does not explain the dependence between the partial reactions in bath solution for some sistems. Other researches use this theory as a criterion for the feasibility of the deposition. This work refers to the use of this criterion to Pd and Pd-P electroless systems using Pd and mild steel as substrates for depositions. This study basically deals with the polarization curves of the partial and total reactions. The deposition potential observed in both cases is dependent of the catalytic activity of the substrate. For Pd system this potential is more negative than the equilibrium potential for the anodic partial reaction, indicating a very low deposition rate in both substrates. The results also showed that the mixed potential theory cannot be used to describe these systems because the interdependence of the partial reactions. 
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	INFLUENCE OF THERMAL TREATMENT IN THIN FILMS FOR ELECTROCHROMIC APPLICATION.

M.A.C. Berton1, F.B. Ribas1, K.F. Portella1, P.N. Lisboa1,2, M.P.Cantão1 

1Departamento de Materiais, Instituto de Tecnologia para o Desenvolvimento - LACTEC, Centro Politécnico da UFPr, CEP:81531-990, Curitiba-Pr, Brazil; 

2Laboratório de Superfícies e Interfaces, Departamento de Física - Universidade Federal do Paraná, CEP:81531-990, Curitiba-Pr, Brazil

Thin films of TiO2 prepared by sol-gel route have been investigated for their use as electrochromic layer. The starting solution to produce TiO2 thin films was prepared by dissolving titanium isopropoxide in ethanol by stirring during 30 min. The films were deposited by dip-coating technique at a rate of 12 cm/min and heat treated at 450oC at time thermal treatment between 5 minutes and 90 minutes. The films were characterized by X-ray photoelectron spectroscopy (XPS).  The XPS experiments were done using a VG ESCA 3000 system. The spectra were collected using either Mg K( and Al K( radiations in an overall resolution of about 0.8eV. The concentrations of the surface elements were calculated using the system database after subtracting the background counts. The C1s peak was used as standard for calibration of the binding energies. The total inserted/extract charge of the TiO2 thin films were determined by chronoamperometric measurements. The relationship between lithium ions intercalation capacity and XPS measurements are investigated. 
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	PHOTOELECTRODES FOR SOLAR CELLS: PREPARATION OF TIO2 FILMS USING CELLULOSE ACETATE AS TEMPLATE

R. S. Nonô, Claudia Longo, M-A. De Paoli; Laboratório de Polímeros Condutores e Reciclagem, IQ/UNICAMP, Caixa Postal 6154, CEP 13084-971, Campinas-SP, Brazil.

Dye-sensitized solar cells, DSSC, are a promising alternative for a new generation of photovoltaics. We are investigating a solid-state DSSC using a polymer electrolyte and photoelectrodes prepared from a suspension of TiO2 particles and poly(ethylene glycol) (susp.A). To obtain TiO2 films with larger pore structures, we used cellulose acetate membranes as template. The films were prepared from a suspension of TiO2 (Degussa P-25) particles in a cellulose acetate solution (susp. B), which was deposited on FTO electrodes by spin coating, followed by calcination at 450 oC (30 min) for elimination of the template. These films were studied by TGA, XRD and SEM. The DSSC were assembled using the TiO2 film sensitized with a Ru-dye, a polymer electrolyte containing the redox couple I3-/I-, and a Pt coated ITO electrode as counter-electrode (active area 1 cm2). Solid-state DSSC assembled with photoelectrodes prepared from “susp.B” exhibited, under 100 mWcm-2 irradiation: Isc = 2.7 mAcm-2, Voc = 0.81 V and efficiency (= 1.2 % (( = 1.8 % under 10 mWcm-2). Better results were obtained when the “susp. B” was deposited onto FTO electrodes previously coated with a film deposited from “susp. A”; Isc = 3.8 mAcm-2, Voc = 0.75 V and ( = 1.3 % (( = 2.5 % under 10 mWcm-2). This methodology enhanced the adhesion of the TiO2 film, and improved the efficiency of these cells. CAPES, FAPESP, Daiso. 
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	PRODUCTION AND CHARACTERIZATION OF RETICULATED GLASS-LIKE CARBON FOR ELECTROCHEMICAL APPLICATIONS

E. S. Gonçalves; M. C. Rezende; N. G. Ferreira, Divisão de Materiais, Instituto de Aeronáutica e Espaço, Centro Técnico Aeroespacial, Praça Marechal Eduardo Gomes, 50, Vila das Acácias, 12228-904, São José dos Campos, SP, Brazil.

Recently, literature has given sufficiently attention to the electrochemical properties of reticulated glass-like carbon (RGC), which allow its application in the confection of useful electrodes, for example, in treatment of effluent, chemical analysis and batteries. In this work, physical and morphological properties of RGC were studied as a function of the carbonization temperature, in the range of 700 to 1100ºC. RGC was obtained from the carbonization of polyurethane foam impregnated with polyfurfuyl alcohol. Optical stereoscopy and Scanning Electron Microscopy (SEM) images have been used to analyze the sample morphology. X-ray diffraction spectra permitted the characterization of the crystalline structure from the evaluation of the full width at half maximum (FWHM) of the peaks that is correlated with the interplanar distance and the size of the piling up of the lamellar plans. The electrical conductivity measured by four-probe method showed an increase for higher carbonization temperature. Raman spectroscopy has evidenced the 1360 and 1580 (G-band) cm-1 bands. The intensity of the G-band becomes higher as the annealing temperature increases. These results are determinant for RGC electrochemical behavior that was evaluated by cyclic voltammetry.
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	PREPARATION OF ORGANOPHILIC CLAYS USING SMECTITES FROM FRANCA-SP FOR THE ABSORPTION OF PETROCHEMICAL POLLUTANTS

R.A.Hanna; F.R.Valenzuela-Diaz; P.Souza Santos, LMPSol-Departamento de. Metalurgia e Materiais, Escola Politécnica, Universidade de São Paulo, Rua do Lago, 250, CP=61548, CEP 05424-970, Cidade Universitária, São Paulo, SP, Brazil.(roseabh@bol.com.br)

Clays have been altered by quaternary organoammonium compounds for increasing the sorptive capacity for a wide range of organic pollutants. Smectites clays from the region of Franca, northeast of São Paulo State, Brazil, were not well studied or technological characterized. The present work shows the initial results of the organoclays prepared using bentonite coming from Franca and quaternary ammonium salts. 

The microstructural analysis of the organophilic clays were made by X-ray diffraction and the adsorption capacity by investigating Foster's swelling capacity in some petrochemical products such as gasoline and diesel fuel.

The obtained results were compared to the north american bentonite Wyoming-Sigma-Aldrich, wich is considered as a commercial performance standard.
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	EFFECT OF NICKEL ON THE ELECTRICAL CONDUCTIVITY OF CERIA-YTTRIA SOLID SOLUTIONS

C. L. da Silva, F. L. da Costa, D. P. F. de Souza, Dept. of Materials Engineering, UFSCar, P.O.Box 676, 13565-905 São Carlos, SP, Brazil.

Ceria-yttria solid solutions are highly oxygen ion conductive, allowing for their application as electrolytes in fuel cells (SOFCs) which operate at high temperatures. The material commonly used as the anode in these devices, is a nickel/(electrolyte material) cermet. Considering that diffusion of Ni through the Ni/ceria-yttria interfaces can occur in both the electrolyte and the anode cermet during a fuel cell’s manufacturing stages at high temperatures or even during the cell’s operation, this work consisted of investigating the effect of Ni on the electrical conductivity of ceria-yttria. Ni was found to act as a sintering aid, allowing samples to be obtained with a density of over 98% of the theoretical density after sintering at 1400°C. The electrical conductivity of the grains of Ni-doped ceria-yttria samples sintered at 1400°C was found to be 15 to 20 times higher than that of samples without Ni. The electrical conductivity of the grains of Ni-doped samples and of undoped samples was similar only after sintering at 1600°C for 8 hours. Grain boundary conductivity displayed the same behavior, i.e., the Ni-doped samples showed higher grain boundary conductivity. However, grain boundary conductivity decreased with rising sintering temperature. The evolution of the electrical behavior of the samples with the sintering temperature was correlated with the material’s microstructural evolution, which was analyzed by SEM and EDS.
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	NOVEL NANOARCHITECTURES FROM V2O5 AND POLY(ETHYLENE OXIDE) 

Fritz Huguenin, David S. dos Santos Jr, Alex Bassi, Osvaldo N. Oliveira Jr., Instituto de Física de São Carlos, Universidade de São Paulo, Caixa Postal 369, São Paulo, Brazil; Francisco C. Nart, Instituto de Química de São Carlos, Universidade de São Paulo, Caixa Postal 780, São Paulo, Brazil.

The electrochemical and electrochromic properties of layer-by-layer nanoarchitectures of V2O5/chitosan and V2O5 alternated with a blend of poly(ethylene oxide) (PEO) and chitosan have been examined. Using a blend was important since multilayers of PEO/V2O5 could not be built. Atomic force microscopy (AFM) data show that the nanocomposites are relatively flat and featureless thin films, with a surface roughness varying between 3 and 5 nm for a ? nm thick film. The absorbance attributed to the intervalence transference V4+V5+ suggested an amount of ca 3.4 x 10-8 and 4.4 x 10-8 mol cm-2 of electrochemically active V2O5 sites for V2O5/chitosan and V2O5/blend, respectively. The pronounced effect of PEO for the migration/diffusion process is observed using cyclic voltammetry and impedance spectroscopy. The charge injected was 3.29 and 8.02 mC cm-2 for V2O5/chitosan and V2O5/blend at 5 mV s-1, respectively. Evidence of an enhanced ionic transport is provided by Fourier transform infrared (FTIR) spectra, which indicated lithium complexation by PEO and formation of a larger amorphous phase of PEO within the V2O5 matrix. The importance of these results for the production of Li secondary micro-batteries and electrochromic devices is discussed.
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	INVESTIGATION OF A NEW POLYMER ELECTROLYTE FOR TiO2/DYE SOLAR CELLS
Claudia Longo, Viviane C. Nogueira, T.C.F. Gomes, M-A. De Paoli; Laboratório de Polímeros Condutores e Reciclagem, IQ/UNICAMP, Caixa Postal 6154, CEP 13084-971, Campinas-SP, Brazil.

Polymer electrolytes are used in several electrochemical applications such as batteries, electrochromic and photovoltaic devices. For DSSC solar cells consisting of a dye-sensitized nanocrystalline TiO2 photoelectrode and a Pt counter-electrode (both deposited on transparent electrodes), the electrolyte must contain a redox couple, such as I3-/I-, to guarantee the regenerative operation of the cell. A new polymer electrolyte, consisting of poly (ethylene oxide-co diethylene glycol glycidyl methyl ether)/NaI-I2, was investigated for application in DSSC. Ionic conductivity was determined as a function of salt concentration for polymer electrolyte films placed between two stainless steel electrodes by electrochemical impedance spectroscopy. The maximum ionic conductivity, 4 x 10-5 S cm-1 (26 oC, [H2O]<0.001%), was obtained for 12-13% NaI and 2% I2 (w/w). Cyclic voltammetry measurements, performed for a film of the polymer electrolyte placed between two Pt coated glass-FTO electrodes, revealed a well defined redox peak and an electrochemical stability window of c.a. 3 V. A solid-state DSSC (1 cm2) assembled with this polymer electrolyte exhibited, under irradiation of 100 mWcm-2, short-circuit current Isc=3,9 mAcm-2, open circuit potential Voc=0,83 V and overall efficiency (=1,4% ((=2,1% under 10 mWcm-2). These are promising results for application of solid-state DSSC in low illumination conditions. Fapesp, Capes, CNPq, Daiso. 
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	A study of main parameters affecting the performance of the Ca / CaCrO4 thermal battery

R. P. Ferreira1, M. J. P. Vieira1, M. T. C. Rupp1 and H. M. Kohler2;  1Inst. de Pesquisa  e Desenvolvimento, Grupo de Química, Rio de Janeiro, RJ, Brasil; 2PUC-Rio, DCMM, Rio de Janeiro, RJ, Brasil

The current work aims to study the influence of the main operational parameters, such as pressure and temperature, on the performance of the Ca / LiCl – KCl / CaCrO4 electrochemical system, which is thermally activated1. Various tests with Ca / CaCrO4 thermal battery prototypes were undertaken in order to evaluate the energy drainage as a function of  the electrochemical cells stack pressure and the thermal charge applied. 

The energetic performance and the polarization processes were analyzed due to the results of the open-circuit potential tests versus time. The optimized thermal balance aims to minimize the system's internal resistance. The minimum operational temperature is defined as a function of the conductivity of the molten electrolyte. The maximum temperature limit is related to the layer products increasing, such as KCaCl3, resulting from various parallel and secondary reactions2.

The stack pressure is another relevant factor on the performance of the electrochemical system. Reduced stack pressure values affect electrochemical contact, whereas higher values result in electrolyte leakage and low-melting Li-Ca alloy formation.

This study permits a greater comprehension of the electrochemical process which enables to enhance the performance of the Ca / CaCrO4 thermal battery. 
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	THE OPTIMUM GRAIN SIZE FOR MINIMIZING THE IRON LOSSES

M.F. de Campos, Escola de Engenharia Industrial Metalúrgica de Volta Redonda / Universidade Federal Fluminense. Av. dos Trabalhadores  420 - Vila Santa Cecília - CEP 27255-125, Volta Redonda, RJ, BRASIL
A model able to predict the optimum grain size for electrical steels used in motors or transformers is presented. The model adopted in this case is basically a modified Pry and Bean model. The validity of the model is restricted for the frequency range of 1 – 1000 Hz. The model predicts that the optimum grain size decreases if: resistivity decreases or frequency increases or thickness of steel sheet increases. The predictions of the model are compared with experimental results. Discussions about the possibility of extension of the model for materials that work at higher frequencies, as soft ferrites, are also included.
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	ON THE ORDERING PROCESSES IN ALLOY 59 DESIGNED FOR USE IN AGGRESSIVE ENVIRONMENTS 

E.S.M. Nicoletti,  F.A.Darwish , I.G. Solórzano; Depto. de Ciência dos Materiais e Metalurgia – DCMM, PUC-Rio.
Nickel base alloy 59 (59%Ni, 16% Mo, 23%Cr and 1%Fe) was designed in the nineties to be highly resistant to corrosion. Indeed, its high chromium content guarantees the alloy applicability under oxidizing atmospheres while molybdenum plays the same role under reducing environments. The alloy has been successfully applied in pollution control equipment and in chemical and petrochemical industries. However, problems related to pit corrosion within the heat affected zone of welded joints were observed. Measurements of electrical resistance have revealed that this localized corrosion is associated with a considerable reduction in the electrical resistivity of the alloy. To investigate this phenomenon, isothermal aging treatments were carried out at 700oC and 900oC for 1, 10 and 100 hours. Microstructural evolution was studied by means of optical, scanning and transmission electron microscopy, making use of EDS and EBSD techniques. Electrical resistance and microhardness measurements were also performed. The results indicate that an ordering process, which takes place during aging, is responsible for the large variations in the electrical resistivity and microhardness of the material. An SRO (short range ordered) state was identified by the presence of {1,1/2,0} reflections, typical of atomic rearrangements on the {4,2,0}f.c.c. planes in the Ni-Cr-Mo system. The presence of  LRO (long range ordered) precipitates was also detected.
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	THE AGING EFFECT IN ELECTRICAL STEELS

MF de Camposa, EEIMVR-UFF, Volta Redonda, RJ; FJG Landgrafb, IPT, S.Paulo, SP;

M Emurac Globalmag, SPaulo, SP

Electrical steels, when submitted to operation, present continuous decrease of their magnetic properties, depending on the carbon content. This effect is attributed to the increase of the size of inclusions, a process also known as coarsening or Ostwald Ripening. Several models have been proposed in the 1940´s to explain the effect of inclusions on the coercive force and on the losses. Nevertheless, these models, due to Kersten and to Neel, are very simple and not able to take into account all the complexity of this phenomenon, that basically involves interaction of domain walls with the inclusions. Since the decade of 1940, few significant theoretical contribution has appeared to explain the effect of inclusions on the coercive force or in the losses process. Another possible approach is the use of loss separation for a better understanding of this phenomenon. Experimental results show that all effect of aging is inside the hysteresis loss component, being the excess losses unaffected.  This data allows an all new interpretation of the losses phenomenon.
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	characterization and evaluation of SILICA/TITANIA POROUS as support 

Elizabeth Pabón, Jaime Retuert , Raul Quijada; Centro para la Investigación Interdisciplinaria Avanzada en Ciencia de los Materiales (CIMAT) and  Facultad Cs. Físicas y Matemáticas, Universidad de Chile, Av. Beaucheff 850, Casilla 2777, Santiago, Chile.

In our group the preparation of supports of different characteristics has been testing several heterogeneous catalytic systems and  we have found an important effect of the support type, their porosity and other morphological characteristics on the efficiency of the catalytic system. In this work Ethyl indenyl zirconocene chloride (CTZr) has been supported on mixed composites it SiO2/TiO2 prepared by sol-gel and its activity has been tested in the ethylene polymerization.  Products with different SiO2/TiO2 compositions were prepared using Tetraethylortosilicate (TEOS) and Titanium isopropoxide (TTIP) as precursors. The reactions took place under ultrasonic radiation using a low relative amount of water and HCl as catalyst and 2-methoxyethanol as solvent, which has the ability to coordinate with TTIP decelerating its hydrolysis rate. It is obtained stable mixed sols that are gelled and calcined (550ºC/2h).  In this work, we found that with the described method it is possible to obtain mesoporous material with surface areas between 305 and 520 m2/g, which diminishes with the increase of the Titanium content.

The best support prepared up to now, with a relationship Si/Ti = 3:1M, has a BET area of 520 m2/g, a mean pore size of 33 Aº although with a distribution that contains microporous (<20 Aº). The metallocene was anchored to this support by means of reflux in toluene (3h). After having extracted the not fixed part, it was dried and used in combination with MAO like catalyst in ethylene polymerization in an autoclave under standardized conditions. This system gave an activity (Kg Polymer/mol ZrxhxP) approx. = 4700, superior to all the heterogeneous systems known previously. It results in a novel active catalyst producing polyethyelene particles that have a granular morphology.
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