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Chemical reactions responsible for producing higlue-
added products are, in most cases, also respoifisible
generating by-products and pollutants. New chenaodl
biochemical approaches are providing new reaction
concepts. As in the development of traditional cicai
and petrochemical processes, reaction engineering,
broadly defined as the field that quantities thgieseering
aspects of chemically reactive systems, is progidin
enabling tools that accelerate the development of
environmentally friendly processes [1,2]. Among &3
called high value-added products, the nanostrudture
materials have generated great excitement and
expectations in the last few years [3]. These riater
contain a large fraction of interfacial compondeading
to outstanding characteristics that bulk matedalsot
possess. In fact, an immense academic intereghige
with recent technological advances in the fabriogti
characterization and manipulation of nanostructuiés
impact in the next years the chemical, energy telac
and space industries [4].

Nowadays, the technology for the preparation of

nanopowders with superior characteristics is thgsban
which conventional industries such as paintingtioga
detergent and cosmetics have obtained innovataons,
on which rising industries such as information relamy
media, advanced ceramics and electronics are peaimot
There are many technologies currently employedhfer
production of nanostructured powders, with promagen
for the hydrothermal technology. The advantages and
benefits include a high degree of chemical homoiggne
achieved on the molecular scale, the use of mild
temperatures and pressures, the “single-step” ptimau
of nanocrystalline powders, and the eliminatiomigh-
temperature calcination and milling proceduresstict
and remove aggregates [5]. In the beginning opttie
century, the hydrothermal technology representsribst
promising route for environmentally friendly andvaost
production of advanced ceramic materials, eithdraitth
reactors as well as in continuous reactors [6].idew
range of crystalline, single and multi-componeritiex
materials can be produced by hydrothermal techiyolog
[7], and it is also possible to synthesize traositinetal
compounds with unusual oxidation states, low-
temperature phases, and metastable compounds [8]. A
recent innovation in this technology was the intrecttbn
of microwaves into the reaction vessels to produce
ceramic materials more rapidly [9]. It offers many
advantages over conventional autoclave heating,
including rapid heating to crystallization temperat
homogeneous nucleation, fast supersaturation bragid
dissolution of precipitated hydroxides, which leaals
lower crystallization temperatures and shorter
crystallization times [10].

Our group works with hydrothermal processing
of electroceramics for applications as magnetics,
piezoelectrics and relaxors [11,12]. These material
include dielectric (linear and non-linear) and coctil/e
(super-conductors, conductors and semiconductors)

ceramics currently employed as capacitors, memories
sensors and actuators in microelectronics and
communication components and devices for production
control, environment monitoring, biomedical apptioas,
and more recently as solid oxide fuel cell cathdd8}. It
is well known that the study of electroceramics is
application driven and technology centered, with
foundations in materials science, chemistry, arid-so
state physics. The tools of the electroceramisudethe
majority of the periodic table, inorganics and orga
metallics, solid state chemistry, crystallographg ather
structural and chemical characterization technigues
experimental physics, modeling and device engingeri

In this paper, we report the microwave-
hiydrothermal synthesis of Nb- and Ta- based
electroceramics, such as Ba(jMib,,3)Os; and
Bi,SrTg0q. The first ceramic material is an important
candidate material for applications as dielecegonators
in microwave and millimeter wave technologies due t
their high permittivities and low dielectric losgéd4].
The second material has been extensively studidtein
last decade because of their ferroelectric andtstral
flexibility suitable for ferroelectric integratededices
[15]. The most distinguished technological applaafor
SBT is the so-called ferroelectric random access
memories (FERAM). In this work, the fundamentaliess
relating to the hydrothermal processing conditions
(temperature, pressure, time and pH) on the coafrible
phase behavior as well as of the morphological gntogs
of these electroceramics are discussed in detaihyX
diffraction, gas adsorption, scanning and transonss
electron microscopies, Fourier-transform infrarad a
Raman spectroscopies, and complex impedance
spectroscopy were employed in the characterizatiahe
nanostructured powders and sintered ceramics.

[1] AIChE. Proceedings of the 5" World Congress of
Chemical Engineering: Technologies Critical to a
Changing World, Vol.3, p. 111, 1996.

[2] DECHEMA. Produktionsintegrierter Umweltschutzin
der Chemischen Industrie. ISBN 3-926959-21-5,
1990.

[3] Jose-Yacaman, MMetall. Mater. Trans. A 1998,29,
713.

[4] Issues in Nanotechnology, Science 2000,290, 1453.

[5] Yoshimura, M.Eur. J. Sol. Sate Inor. 1995,32, R1.

[6] Cabenas, A.; Darr, J. A,; Lester, E.; Poliakd#f J.
Mater. Chem. 2001,11, 561.

[7] Byrappa, K.; Yoshimura, M-dandbook of
Hydrothermal Technology, William Andrew
Publishing, New York, 2001.

[8] Pang, G.; Feng, S.; Gao, Z.; Xu, Y.; Zhao, Xu; R.
J. Solid Sate Chem. 1997,128, 313.

[9] Komarneni, S.; Roy, R.; Li, Q. HMater. Res. Bull.
1992,27, 1393.

[10]Komarneni, S. IProceedings of the 2™ Internatinal
Conference on Solvothermal Reactions, ed.
Takamatsu, Japan, 1996, pp.97-9.

[11]Dias, A.; Buono, V. T. LJ. Mater. Res. 1997,12,
3278.

[12]Dias, A.; Buono, V. T. L.; Ciminelli, V. S. T.;
Moreira, R. L.J. Korean Phys. Soc. 1998,32, S1159.

[13]Skinner, S. Jintl. J. Inorg. Mater. 2001,3, 113.

[14]Chen, X. M.; Suzuki, Y.; Sato, N. J.Mater. Sci.:
Mater. in Electronics 1994,5, 244.

[15]Paz de Aradjo, C. A.; Cuchiaro, J. D.; McMilldn
D.; Scott, M. C.; Scott, MNature 1995,374, 627.



