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SECTION

FACTS AND N MBERS

Established in the University of Aveiro in 2002, the Centre for Research in Ceramics and Composite Materials (CICECO) is a
national institute of excellence in the field of ceramics and composite materials, engaged in the development of the regional
economy. CICECO is an Associate Laboratory of the Portuguese Ministry of Science, Technology and High Education.

This centre brings together the expertise of physicists, chemists, materials scientists and engineers from some of the best
research groupes in the country. The evolution of CICECO in the past four years has been very positive: Research Staff and

Scientific Output increased significantly (Table 1).

Table 1: CICECO’s Research Team, 2002-2005

2002 2003 2004 2005
Professors and Lecturers 47 47 50 53
Full Time Researchers 5 9 12 16
Post-Doctoral Associates 23 22 29 40
Collaborators 16 13 12 11
PhD Students 54 60 61 54
MSc Students and Other Students 26 44 54 60
Laboratory Technicians 4 8 5 5
Administrative Personel 1 3 5 5

17U 20U 228 244

On 3157 December 2005 CICECO hosted 244 people, an increase of 7.0% over 2004 and 38.6% relatively to 2002. In

particular, the number of Full-Time Researchers, Graduated Students and Post-Docs rose significantly.

A full list of the Research Team members is given at the end of Section 1.
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A total of 94 PhD and MSc degrees have been awarded in the period 2002-2005. One third of these degrees were terminated

during 2005. The number of papers published in this year in SCI journals was 306 (Table 2).

The number of SCI papers published in large Impact Factor Journals (IF 25) has been increasing.

A complete list of CICECO’s Scientific Production in 2005 is given in Section 4.

Table 2: CICECO’s Scientific Output, 2002-2005

2002
MSec
Theses 10
PhD 14
Editions 0
Books
Chapters
IF>5
SCI Papers
IF<5 204

Over the past four years 20 Patents have been filled.

2003

8
13
0
14
3
225

2004

7
11
1
12
4
284

Corrigendum
2004

2005

17
14

296

The number of projects in progress in 2005 was 93, similar to 2004 (103) and 2003 (100). The main source of funding

continues to be FCT (National Science Foundation) and the European Funding Agencies and Programmes (E. Commission,

FEDER, INTERREG IIIB).

Section 5 lists all the Projects funded.



CENTRE FOR MATERIALS DESIGN & TECHNOLOGY (CDTM)

The Centre for Design and Technology of Materials (CDTM) is the CICECO unit responsible for the promotion of technology
and knowledge transfer. CDTM works closely with researchers supporting them in: a) management of R&DT projects
developed in partnership with companies; b) intellectual property protection; c¢) creation of new companies (spin-offs) based
on technologies developed at CICECO, and d) commercialisation of technologies by licensing to existing companies. In

addition, CDTM promotes training courses and technical workshops.

R&D projects in consortium

CDTM has managed several R&DT projects in partnership with companies aiming a developing new materials, process
enhancement and resolution of specific industrial (12 months duration) problems. In 2005, CDTM worked with the folowing
companies:

- Caima, Industria de Celulose, SA, ‘Improving the yield and the physico-mechanic characteristics of eucalyptus wood pulp
obtained by the magnesium-based suphite;

- UNICER - Bebidas de Portugal SGPS, SA, “Chemical characterisation of beer by NMR’;

- RAIZ, Instituto de Investigacdo da Floresta e Papel, ‘Interaction between ink and paper’;

- CERISOL - Isoladores Ceramicos SA e MOTA - Pastas Ceramicas SA, Technical assistance contract;

FoodMetric: a new CICECO spin-off

A new spin-off company, FoodMetric, is being created with the support of CDTM, in collaboration with the Chemistry
Department (Food Chemistry Group). This company will provide solutions to food and drink companies through the
implementation of fast and reliable analytical methods for food analysis. The solutions encompass systems composed of
spectrometers and software, which are able to meet customer’s needs. Several prizes in national entrepreneurial contests have

been awarded to FoodMetric: first prize at “Concurso Nacional de Empreendedores”, first prize at “2° Concurso de Criagd@o
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de Empresas de Base Tecnoldgica de Mira” and second prize at “Concurso Bioempreendedor”. FoodMetric has already

obtained financial support from NEOTEC (programme promoted by AdI) and venture capital investors.

Technology transfer contracts

Two new contracts of technology transfer were established with Merck KGaA (‘Synthesis and application of ionic liquids for
the dehydration of mono- and poly- saccharides’) and Alfama SA ‘Inclusion and conjunction of CORMs with ciclodextrines
molecules and with micro or mesoporous inorganic materials’). The main objective of these contracts is to develop new

materials for industrial applications.

Marketing, promotion and awareness of CICECO

The promotion and awareness of CICECO in society has been improved by organising several technical workshops and
training programmes, focused in the areas of polyurethanes, cements, ceramics, glasses and sustainable development. The
following events gave an important contribution to the dissemination of the main results obtained by CICECO’s researchers:

- ‘Materials and cultural heritage’, Complexo Pedagdgico da Universidade de Aveiro, 20th March 2005

- ‘Material for micro/nano-preparation of structural components’, Complexo Pedagégico da Universidade de Aveiro, 23rd
March 2005.

- ‘Conforming in ceramics technology’: development perspectives’, Departamento de Engenharia Cerdmica e do Vidro da
Universidade de Aveiro, 16th May 2005

- ‘Drying and firing in ceramics technology: development perspectives’, Departamento de Engenharia Ceramica e do Vidro
da Universidade de Aveiro, 19th May 2005

- ‘Polyurethanes: fundamental aspects and manufacturing processes’, Departamento de Mecénica da Universidade de Aveiro,
30th September 2005

- ‘CIAT: CO0, in high-temperature industries’, Departamento de Mecénica da Universidade de Aveiro, 16th December 2005
These seminars were attended by a total of 350 participants (27% industrialists).

CDTM participated, with ten prototypes developed at CICECO, in the international exhibition of technologies and products
for industry ‘Evento de Investigacdo & Inovacdo Tecnolégica’, FIL - Feira Internacional de Lisboa, November 16-19, 2005.
Around 15 000 visitors visited this exposition.

A 100 hours training programme on ‘Environment and sustainable development’ (legislation, recycling and development of

new products) has been organized and had the participation of 16 industralists.

IDPoR: a new CICECO R&D platform
CDTM is setting up a research and development platform aiming at the cooperation between university and industry. Polymer-
based activities and the transformation of forest-derived materials (pulp-and-paper, cork, wood products) play a major role in

the Portuguese industrial sector. Petrochemistry-derived polymers are slowly being replaced by polymers obtained from



renewable sources, but the lack of interest in these novel materials by the scientific community is a matter of concern.
Furthermore, the transfer of knowledge from the academic to the industrial world is difficult to achieve. To fill in these gaps,
CICECO and the Department of Chemistry of the University of Aveiro started a Research and Development platform on
Polymers from Renewable Sources, IDPoR. A consortium has been created between a group of companies and CICECO,
involving the major Portuguese companies in this field (eg. CIN, CAIMA, Corticeira Amorim, Resiquimica, RAIZ, Sonae
Indiistria, etc.). IDPoR promotes a closer relation between these companies and CICECO and encourages the development of
training courses, workshops and, more importantly, an ambitious Ph.D. programme. IDPoR associates will have access to the
research output of several Ph.D. students, which will be made available exclusively for them, on the IDPoR webpage (in
preparation). The associate companies will pay a yearly fee to join IDPoR, for a period of five years. The promoters of IDPoR

are Professors J. Pedrosa, A. Gandini and C. Pascoal Neto.
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RESEARCH TEAM

PROFESSORS AND LECTURES

ANA MARGARIDA MADEIRA VIEGAS DE BARROS TIMMONS

ANA MARIA BASTOS COSTA SEGADAES

ANA MARIA OLIVEIRA ROCHA SENOS

ANA MARIA PISSARRA COELHO GIL

ANA MARIA VIEIRA SILVA VIANA CAVALEIRO
ANTONIO TOMAS DE FONSECA

ARMANDO ANTONIO C. DOS SANTOS LOURENCO
ARTUR JORGE FARIA FERREIRA

AUGUSTO LUIS BARROS LOPES

BRIAN JAMES GOODFELLOW

CARLOS MANUEL SANTOS SILVA

CARLOS PASCOAL NETO

DMITRY VICTOROVITCH EVTYUGIN

FERNANDO MANUEL BICO MARQUES

FILIPE HENRIQUE RAMOS FIGUEIREDO

FRANCISCO AVELINO SILVA FREITAS

HELENA ISABEL SEGURO NOGUEIRA

HELENA MARIA CORREIA SEIXAS CARAPUCA
ISABEL MARGARIDA MIRANDA SALVADO

ISABEL MARIA BOAL PALHEIROS

ISABEL MARIA DELGADO JANA MARRUCHO FERREIRA
ISABEL MARIA SOUSA GONCALVES

JOAO ANTONIO LABRINCHA BATISTA

JOAO CARLOS DE CASTRO ABRANTES

JOAO CARLOS MATIAS CELESTINO GOMES DA ROCHA
JOAO LOPES BATISTA

JOAO MANUEL COSTA ARAUJO PEREIRA COUTINHO

JOAQUIM MANUEL VIEIRA
JORGE RIBEIRO FRADE

JOSE ANTONIO DA PURIFICACAO MARTINS

JOSE JOAQUIM COSTA CRUZ PINTO

JOSE J OAQUIM CRISTINO TEIXEIRA DIAS

JOSE MARIA FONTE FERREIRA

JULIO DOMINGOS PEDROSA LUZ JESUS

LEONEL MARQUES VITORINO JOAQUIM

LUIS ANTONIO FERREIRA MARTINS DIAS CARLOS
MARIA CLARA FERREIRA MAGALHAES

MARIA ELISABETE JORGE VIEIRA COSTA

MARIA GRACINDA FERREIRA SILVA

MARIA HELENA FIGUEIRA VAZ FERNANDES
MARIA INES PURCELL PORTUGAL BRANCO
MARIA LOURDES GOMES PEREIRA

MARIA MARGARIDA TAVARES LOPES ALMEIDA
MARIO GUERREIRO SILVA FERREIRA

PAULA MARIA LOUSADA SILVEIRINHA VILARINHO
PAULO JORGE ALMEIDA RIBEIRO CLARO

PEDRO MANUEL LIMA QUINTANILHA MANTAS
RUI RAMOS FERREIRA SILVA

TERESA MARGARIDA DOS SANTOS

TITO SILVA TRINDADE

VICTOR MIGUEL CARNEIRO SOUSA FERREIRA
VITOR BRAS SEQUEIRA AMARAL

VITOR MANUEL SOUSA FELIX



FULL TIME RESEARCHERS

AIYING WU
ALESSANDRO GANDINI

ANABELA TAVARES AGUIAR VALENTE

ANDREI KHOLKIN

CARMEN SOFIA DA ROCHA FREIRE BARROS

FILIPE ALEXANDRE ALMEIDA PAZ

FILIPE JOSE ALVES DE OLIVEIRA

JOSE PAULO JESUS RAINHO

MARIA RUTE DE AMORIM E SA FERREIRA ANDRE
MARIO DE SOUZA REIS JUNIOR

MARTYN PILLINGER

PAULA CELESTE DA SILVA FERREIRA

SUSANA ISABEL FONSECA DE ALMEIDA SANTOS BRAGA
VLADISLAV KHARTON

YEVGENIY NAUMOVICH

ZHI LIN

DIRECT COLLABORATORS

ANTONIO ALEXANDRE MARTINS

ANTONIO PEDRO GOMES NUNES

CARLOS MANUEL SILVA RODRIGUES
EDUARDA MANUELA C. LOPES G. P. LIMA
JOAO MIGUEL MAIA CARRAPICHANO
JOAQUIM MANUEL DA GRACA SACRAMENTO
MARIA ARLETE CARNEIRO RIBEIRO

MARIA EDUARDA COSTA

MARIA FERNANDA PEREIRA DA SILVA
MARIA OTILDE RODRIGUES SIMOES P. ALVES
RUINUNES CORREIA

POST-DOCTORAL ASSOCIATES

ALEKSEY YAREMCHENKO
ALISA RUDNITSKAYA

ANA LUISA DANIEL DA SILVA

ANDREI KOVALEUSKI

ANDREI NIKOLAEVICH SALAK

ANTONIO ALEXANDRE DA CUNHA BASTOS
ANTONIO FRANCISCO MOREIRA DOS SANTOS
ANTONIO JOSE DO NASCIMENTO QUEIMADA
BAOSHAN LI

CLAUDIA CRISTINA LAGE PEREIRA

COLLIN KOWALCHUK

DMITRY DMITRIEVICH KHALYAVIN

EVA CHINARRO-MARTIN

07

FA-NIAN SHI sl
FENGYI LIU

GONGBAO SONG

IGOR BDIKINE

IGOR RAEVSKYI

IOLA MELISSA FERNANDES DUARTE
JOSE ANTONIO FERREIRA GAMELAS

JINGZHONG XIAO

LIANSHE FU

MARCELO MARASCHIN

MARIA DE JESUS PASCUAL FRANCISCO

MARIA DE LA SALETE DA SILVA BALULA

MARIA PAULA DA SILVA SEABRA

MERCEDES VILA JUAREZ

MIKHAIL ZHELUDKEVICH

NIKOLAI VYSHATKO

PAULA ALEXANDRINA DE AGUIAR PEREIRA MARQUES
PAULA CRISTINA DE OLIVEIRA RODRIGUES PINTO
PAULA CRISTINA RAMOS SOARES E SANTOS



S1
08

SANJEVI KANNAN
SERGEY YACOVLEV

SERGIO NUNO MARTINS LIMA
STANISLAV LAZAROV FERDOV
SVIATLANA LAMAKA
SYMEON AGATHOPOULOS
WEIDONG ZHANG

ZHEN-YAN DENG

PhD STUDENTS

ABILIO MANUEL PEREIRA DA SILVA
ALEXANDER VLADIMIROVICH TKACH
ALIAKSANDR SHAULA

ANA CATARINA DE CARVALHO ESTEVES

ANA CRISTINA ESTRADA MORAIS GONCALVES DE SOUSA
ANA LUCIA HOROVISTIZ

ANA PAULA MORA TAVARES

ANA SOFIA VAGUEIRO DE SOUSA DIAS

ANA SOFIA VILA MONA SANTIAGO

ANGELA SOFIA DOS SANTOS PEREIRA
ARMANDINA MARIA LIMA LOPES

BARBARA JOANA MARTINS LEITE FERREIRA
CARLA PATRICIA ALVES FREIRE MADEIRA CRUZ
CATARINA ALEXANDRA GONCALVES PEREIRA
CLAUDIA MARIA BATISTA LOPES

CLAUDIA PEREIRA PASSOS

CLAUDIO JOSE DE ALMEIDA CARVALHO DA CRUZ
CRISTINA MARIA DA SILVA FERNANDES
CRISTIANO ALEXANDRE ANDRADE DIAS
EKATERINA TSIPIS

FABIANE COSTA OLIVEIRA

FABIANO RAUPP PEREIRA
FLAVIA APARECIDA DE ALMEIDA
FLORENTINA VIOLETA MAXIM

FU ZHI

HARVEY AMORIN GONZALEZ

JOANNA ASZTEMBORSKA

JOAO CUNHA DE SEQUEIRA AMARAL
JOSE ANTONIO PEREZ DE LA TORRE
JOSE MANUEL GONCALVES VENTURA
JOSE PEDRO TEIXEIRA DOMINGUES
KIRYL YASAKAU

LUCIANA SARABANDO DA ROCHA
LUIS MIGUEL MONTEIRO MAFRA
MANUEL PEDRO FERNANDES GRACA
MARA GUADALUPE FREIRE MARTINS
MARCIA CARVALHO NEVES

MARIA GRACIA CORDEIRO COSTA
MARIA MANUELA JORGE ESTEVINHO RODRIGUES
MARIELA MARTINS NOLASCO

MARIYA HRISTOVA KOSTOVA

NELSON CHAMUSCA FONSECA
NELSON SIMOES OLIVEIRA

NUNO ANDRE FRAGA DE ALMEIDA
NUNO JOAO DE OLIVEIRA E SILVA
NUNO MIGUEL DUARTE PEDROSA
OLENA IVANIVNA OKHAY

PAULA ANDREIA FERNANDES DE SOUSA
PENKA ILIEVA GIRGINOVA

RICARDO GIL HENRIQUES SERRA
RICARDO NEVES PIRES DAS NEVES
SANDRA MARIA NUNES GAGO

SARA ALEXANDRA BRUNHETA LISBOA
SUSANA MARIA HENRIQUES OLHERO



MSc STUDENTS

ADHITYA TRENGGONO

CANDIDA MANUELA FIDALGO SARABANDO

CARLOS MANUEL DOMINGUEZ MENDONCA
ERMELINDA DA CONCEICAO PORTELA SALGUEIREDO
GABRIEL DUARTE ALMEIDA SOUSA

GERARDO GONZALEZ AGUILAR

JEAN CARLOS DE CONCEICAO

JIE GAO

JOSE MANUEL PATRAO B. LOPES

KINGSLEY ODINAKA IWU

MARIA FERNANDA NUNES MENDES

MIGUEL ANGELO OLIVEIRA MONTEIRO

NATHALIE BARROCA

PAULA MARISA NEVES SOARES

RAFAEL MARTINS

RAQUEL NASCIMENTO PAULO

REGINA CELIA ESPINHOSA MODOLO

SOFIA MARGARIDA FIGUEIRAS MARQUES

SONIA CRISTINA ALMEIDA DE OLIVEIRA CARVALHO
SONIA MARIA DOS SANTOS CARVALHO SEQUEIRA

OTHER STUDENTS

ALEXANDRA BELO GUALDINO

ANA CATARINA DIAS MARTINS COELHO
ANA FILIPA SARAIVA DAS NEVES

ANA SOFIA MADUREIRA BRUNO
ARMINDO RIBEIRO GASPAR

ASHUTOSH GOEL

AURORA BRANCA AMORIM DE ARAUJO

BERNARDO RAMOS BATISTA MONTEIRO
CARLA ANDREIA CUNHA VILELA

CARLOS MIGUEL CARDEAL ENES GRANADEIRO
CATARINA FERREIRA DOS SANTOS

DIOGO MIGUEL RODRIGUES MARINHO MATA

FABIO GABRIEL NAZARIO FIGUEIRAS

FATIMA ISABEL CORDEIRO MIRANTE

FILIPE MIGUEL DE ALMEIDA MARQUES DOS SANTOS
GIL ALBERTO BATISTA GONCALVES

GONCALO GRACA

HELDER BERTINO PINTO MACHADO

HELENA MARIA DA COSTA PAIVA

HUGO ALEXANDRE GONCALVES DA ROCHA FERNANDES

JOAO RODRIGUES

JORGE HENRIQUE GONCALVES DA ROCHA
JOSE JOAQUIM BARROS MACHADO
MANUEL ANTONIO MARTINS DA SILVA
MARIA JORGE PRATAS MELO

MARIANA BELO DE OLIVEIRA

MICAELA FILIPA MOREIRA DE SOUSA
MIGUEL JOSE LOPES MIRANDA CARRAPICO
PAULA MARIA DA COSTA TORRES

PAULO MANUEL MACHADO DE CARVALHO
PEDRO JORGE MARQUES DE CARVALHO
RAQUEL MARIA AMARO VAZ

RICARDO JOAO BORGES PINTO

RUI MANUEL COUTINHO RODRIGUES
SANDRA CRISTINA PEREIRA CACHINHO
SANDRA MARISA DA SILVA COSTA
SANDRA PEREIRA MAGINA

SANDRA SOFIA FERNANDES QUARESMA
SONIA DE SOUSA NOBRE

YEVHENIY VOLODIMIROVICH PIVAK
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LABORATORY TECHNICIANS

ANA PAULA FIGUEIREDO ESCULCAS ZHU

MARIA CELESTE COIMBRA AZEVEDO

MARIA DO ROSARIO TEIXEIRA SOARES

MARTA ASCENSAO CARMONA FERRO

PAULA CRISTINA FERREIRA DA SILVA BRANDAO

ADMINISTRATIVE PERSONEL

ANA ISABEL DIAS DANIEL

CARLA PATRICIA COUTINHO RANITO
DORA FATIMA DOS SANTOS

LUIS MANUEL LOBATO MACEDO*
MONICA SOFIA FERREIRA TAVARES
VERA MONICA DE ALMEIDA FERNANDES

* Terminated work in November 2005
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ACTIVITY REPORT 2005

SECTION

CICECO focuses its activities on three distinct research areas and nine lines of study:

Area 1 - ADVANCED MICRO- AND NANO-STRUCTURED MATERIALS FOR COMMUNICATIONS
TECHNOLOGIES

Inorganic Multifunctional Materials and Organic-Inorganic Hybrids
Electroceramics
Magnetostructural Modulation of Strongly Correlated Electric Materials

Advanced Molecular and Supramolecular Materials

Area 2 - ADVANCED MATERIALS FOR INDUSTRIAL APPLICATIONS

Reactive Ceramic Components for Process Control

Ceramic Composites and Ultra-Hard Coatings for Mechanical Applications

Area 3 - CHEMISTRY AND TECHNOLOGY OF POLYMERIC AND LIGNOCELLULOSIC MATERIALS AND
BIOMATERIALS

Macromolecular Materials and Lignocelullosics
Biomedical and Biomimetic Materials

Process Development and Optimisation

S2
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AREA 1 - Advanced Micro- and Nano-Structured Materials for
Communications Technologies

INORGANIC MULTIFUNCTIONAL MATERIALS AND ORGANIC-INORGANIC HYBRIDS
New Microporous Materials. The hydrotherm 1 synthesis of sm ll-pore N ,SnSi;O;-2H,0O (Sn-AM-3), exhibiting the
structure of miner 1 penkvilksite-20, h s been reported. This is the first ex mple of synthetic microporous st nnosilic te
whose structure is built up from silic te sheets. Solid solutions of synthetic n logues of the microporous miner 1 umbite
K,[(Zr Hf,)S1306]-H,0 (x = 0, 0.17, 0.33, 0.5, 0.67, 0.83 nd 1) h ve been prep red nd ch r cterised. The second ex mple
of  microporous copper silic te N ,(Cu,Siy041)-2H,0 (AV-23) open-fr mework h s been reported. AV-23 possesses
ch nnels running long the a direction, formed by eight-rings, with n effective cross-section of ¢ . 4.2x2.5 . This m teri 1
exhibits singlet ground st te tlow temper ture, which is conditioned by the topology of the isol ted edge-sh ring CuQOg (or
CuO:s) ch ins. The hydr ted nd dehydr ted forms exhibit strong Itern tion of the exch nge inter ction p r meter within
these ch ins. M gnetic susceptibility nd specific he t me surements confirm spin g ps of A=96 nd 85 K for, respectively,
the hydr ted nd dehydr ted forms. The reversible dehydr tion ffords n unique opportunity for tuning the m gnetic
inter ction p r meter.
A new tit nosilic te umbite membr ne w s prep red on porous tit ni tubul r supports. This membr ne is ble to sep r te
Hy/N, mixtures, with selectivities s high s 48, even in the presence of w ter nd, thus, it m y be of interest in the purific tion
of H-cont ining stre ms nd H, proton-exch nge membr ne fuel cells. Pure tit nosilic te (ETS-10) nd v n dosilic te (AM-6)
membr nes were synthesised on cer mic tubul r supports by seeded hydrotherm 1 synthesis. The membr nes h ve been
ch r cterised by XRD, SEM nd temper ture progr mmed perme tion to me sure the single g s perme nces showing
ctiv ted flow. At mbient temper ture, the membr nes exhibit promising propylene/prop ne sep r tion f ctors (between 3.8-
6.5 for ETS-10 membr ne nd bout 2.3 for AM-6 membr nes). Eu*-ETS-10 powders nd films supported on dense o
lumin nd st inless steel substr tes were prep red vi seeded hydrotherm 1 synthesis, followed by convention 1 ion-
exch nge. ETS-10 films nd powders exhibit different photoluminescence ch r cteristics, which were studied in det il.
Possible re sons for this disp r te beh viour were discussed.
A series of zeolite-type silic tes cont ining fr mework 1 nth nides (N 4K;)(Ln,Si5055)-10H,O (Ln = Nd, Sm, Eu, Tb, Gd,
Dy) h ve been synthesised. Aqueous suspensions of these m teri Is h ve been shown to be very effective in enh ncing
tr nsverse rel x tion, p rticul rly t high m gnetic fields. They re, thus, ttr ctive s T, m gnetic reson nce im ging
contr st gents.
165 different structur 1 types of zeolitic m teri 1s h ve been identified, nd every ye r m ny new structures re considered by
the International Zeolite Association for inclusion in their d t b se. We h ve used comput tion 1 system tic enumer tion
(b sed on dv nces in combin tori 1 tiling theory) to derive 1l possible binod 1 structures (i.e, with 2 cryst llogr phic lly-

independent tetr hedr 1 sites) b sed on simple tilings. E ch of the 109 refine ble topologies h s been converted into ~ silic
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polymorph, its energy minimised and compared with that of a-quartz, and the volumes accessible to sorption, determined. 11
of the 30 known bimodal topologies listed in the Atlas of Zeolite Framework Types have been found, leaving 98 unknown

topologies, many of which are chemically feasible.

Layered Materials. The study on photoluminescent layered silicates known as AV-22 materials K3[M;. ,LnaSi;Og(OH),]
M=Y*, Tb*; Ln=Eu’*, Er**, Tb**, and Gd**, has been continued.

Even though the isolation of y-titanium phosphate intercalation compounds with dialkylamines was already known, the use of
monoalkylamines as templates have been reported for the first time. The first member of this family,
(Ce¢H3NH3)[Ti(HPO,)(PO4)]-H,0, has been prepared under hydrothermal conditions and characterized. The layered nature of
the material is clearly shown by the powder XRD patten via strong preferential orientation, which avoided a reliable ab initio
structure solution. Also using hydrothermal synthesis, another hybrid layered material containing V* centres,
(CioH1oNo)[(VO)(HPO,)],(C,04), has been isolated and structurally characterised by using X-ray diffraction methods. The
compound is formed by two-dimensional {[(VO)(HPO4)]2(CZO4)}HZ“' anionic layers exhibiting small and distorted rectangular
pores having a cross-section of 2.5x2.0 A. These layers are intercalated by 4,4’ -bipyridinium cations (CoH,oN,*"), which are
strongly hydrogen-bonded to the inorganic two-dimensional skeleton via very strong N*—H:--O interactions.

The synthesis and the characterisation of layered materials have been performed and the intercalation of metallo-organic
complexes into the prepared layered double hydroxides (Mg-Al and Zn-Al LDHs) has been accomplished. The

photofunctional and/or catalytic properties of several of these materials have been tested.

Nanostructured Materials. Cadmium sulfide and cadmium selenide/polymer nanocomposites have been prepared via in-situ
radical polymerisation in a miniemulsion. Organicall-capped CdE (E =S,Se) quantum dots (QDs) have been used as the
starting materials, and ensembles of these dots have been encapsulated with no need of further surface treatment. The use of
two polymer matrices have been investigated: poly(styrene) and poly(n-butylacrylate). In both cases, homogenous
nanocomposites have been obtained and their optical properties were studied by visible absorption and photoluminescence
spectroscopy. Quantum-size effects have been assigned to the nanocomposites, indicating the integrity of the individual QDs
upon polymer encapsulation using the miniemulsion process. The hybrid nanomaterial is very stable and presents a bright
green photoluminescence at 2.29 eV under ultraviolet excitation. With the excitation conditions used the intensity of the
emission band remains nearly constant from 7 K to room temperature. The morphological, structural and room-temperature
electrical properties of the CdSe/poly(butylacrylate) nanocomposite have been investigated. Studies concerning the potential

use of these nanoparticles as bio-markers for in vitro bioapplications have started.

Cadmium selenide nanocrystals have been grown over silica surfaces by a one-step synthetic method involving the thermal

degradation of the single-molecule precursor [Cd(Se,CNEt,),].The powder XRD patterns of the SiO,/CdSe nanocomposites



show diffraction peaks consistent with the presence of hexagonal-CdSe. SEM and TEM show inorganic composite particles
formed by islands of CdSe nanocrystals at the SiO, surfaces. A series of SiO,/CdSe particles have been obtained, showing

quantum size effects in their optical spectra.

Novel Pigments. Studies on the incorporation of d-metals in BiVO, pigment particles have been carried out, using a
precipitation method based on the controlled rellease of cations in aqueous solution. NMR and Raman have been employed to

monitor the synthesis of the pigment particles.

Polyoxometalates. Research on novel luminescent systems based on lanthanide complexes and their incorporation in
nanomaterials has been continued. Research concerned the coordination chemistry of lanthanides with derivatised
[60]fullerene ligands and aromatic ambidentate ligands, exploring the possibility of formation of multidimensional
compounds. The incorporation of those lanthanide compounds into nanosized SiO, and other substrates has been explored.
The luminescence and structural properties have been studied.

New compounds have been obtained with: [PM12040]3' or [SiM12040]4' (M = Mo, W) and S-histidine, S-tryptophan, 4-
aminopyridine, 4-phenylpyridine, 2,3-dihydroxypyridine, 8-hydroxyquinoline and 2-aminoethyiamino-5-nitropyridine; and
[BW”Fe(HZO)]G' or [SiW“Mn(HZO)O39]5' with aminoacid derivatives, namely L-arginine, L-aspartic acid dimethyl ester and
L-leucine methyl ester. The first set of compounds has been obtained in different forms by two different synthetic procedures.
Their non-linear optic properties have been evaluated by the Kurz-powder method, but only a few presented second-harmonic
generation. The second compounds set has been used in studies of catalytic oxidation of terpenes. Catalytic oxidation work
with H,O, of cycloalkanes and fused cycloalkylaromatics continued. Interesting results have been obtained in the oxidation of
cycloalkanes (cyclohexane, cyclooctane and cyclododecane) using as catalysts the tetrabutylammonium salts of the sandwich
type polyoxotungstates [My(H,0),(PW¢034),]", M = Co(II), Mn(Il) and Fe(IIT). Other studies concerned the oxidation of
indane, tetralin and cyclododecane in the presence of the Fe-substituted polyoxotungstates, [XW ;Fe(H,0)O30]".

Preparation and characterisation of lanthanide complexes of lacunary polyoxomolybdates or polyoxotungstates has been
continued. The crystal structure of a novel compound, Hy(NHy),o[Ce,(BW{;039)>(H,0)s]-21H,0 has been solved. This is the
first example of a one-dimensional polymer where Keggin-type anions containing a central boron atom are bridged by Ce™*
cations. The crystal structure of a compound with a lanthanum polyoxotungstate complex, Na,(NH,);[La(Ws05),].16H,0, has
been determined. The application of the compounds in the preparation of polyoxometalate-based materials has been explored,
namely the preparation of mono- or multi-layered nanostructured films and polyoxometalate-anion-pillared layered double
hydroxides. Investigation started on the preparation and structural characterization of new organic/inorganic hybrid

coordination networks using lanthanopolyoxometalates and aromatic ambidentate ligand.

Novel Luminescent Systems. The Lewis base adducts Ln(NTA);L and [Ln(NTA);],-bpym [Ln = Eu, Gd; NTA = 1-(2-
2,2'-

naphthoyl)-3,3,3-trifluoroacetone; L = 1,10-phenanthroline or ethyl[3-(2-pyridyl)-1-pyrazolyl]acetate, bpym
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bipyrimidine] have been prepared and characterised. Similar complexes of the type Ln(NTA);L have been immobilised in the
ordered mesoporous silica MCM-41 by complexation of Ln(NTA); with a pyrazolylpyridine ligand covalently anchored to the
support. Evidence for tethering of coordinatively saturated complexes has been obtained. An unusual two-step intermolecular
energy transfer between ‘free’ and complexed ligands, enhancing the Eu’* luminescence, is observed. Layered double
hydroxide pillared by 2,2'-bipyridine-5,5'-dicarboxylate anions has been used as a porous matrix to intercalate LnCl; (Ln = Eu,
Gd). The photoluminescence studies for the Eu-containing material showed the existence of only one type of Eu®* binding site,
probably involving four-coordinated water molecules. Taking into account Eu L;-edge EXAFS results, it was concluded that
the europium ions are six-coordinate, with one bidentate bipyridyl ligand.

A covalency scale has been proposed for lanthanide compounds using an analytical function (the covalent fraction) of the
overlap polarizability. The inverse of a parameter appearing in this function is interpreted as a typical average volume of the
overlap region. The red shift in the nephelauxetic effect for the *Dy—'F, transition has been investigated, for 15 europium
compounds, in terms of the ligand field strength parameter, N,, and the covalent fraction. This shift o increases with the

covalent fraction.

Crystal Engineering of Organic-Inorganic Hybrids. The isolation of novel crystalline hybrid materials has been based on the
use of N-(phosphonomethyl)iminodiacetic acid (H4pmida, a highly flexible organic precursor of a multidentate chelating
ligand) and 3-hydroxypicolinic acid (HpicOH). Hjpmida self-assembles with V**, under mild hydrothermal synthetic
conditions, to form centrosymmetric anionic [VzOz(pmida)2]4’ units, which have been used as robust Secondary Building Units
to construct the first 2D hybrid framework, [Co(H,O)¢]{[Co(pyr)(H,0),][V,0,(pmida),]}-2(H,O) (where pyr stands for the
pyrazine). During the course of the year we have taken advantage of the coordinating flexibility of H,pmida to isolate
materials with other transition-metal centres. For instance, [M(pyr)(H,0),][M>(Hpmida),(pyr)(H,0),]-2(H,O) (py =pyrazine
and M = Co** or Ni**) have been isolated and characterised structurally. The magnetic behaviour of these compounds deviates
from a simple paramagnetic Curie-like behaviour, and has been attributed to antiferromagnetic interactions between the
various metallic centres or single-ion anisotropy and crystal-field effects. During our incursion into the use of transition metal
centres, the [Cu(Hppmida)(phen)] (phen=1,10-phenanthroline) complex has been isolated in a highly crystalline form, and its
crystal structure re-determined at 180 K.

Despite its aromaticity, HpicOH exhibits a rich coordination chemistry, with O,O-chelation (achieved via deprotonation of the
carboxylic acid and hydroxyl groups) being observed for complexes with Cu®* and Co*. After isolating [Cu(picOH),]
complexes, which exhibit a typical square-planar coordination geometry, 1,2-bis(4-pyridyl)ethane (BPE) molecules have been
employed  to establish ~ physical  links  between adjacent  complexes. A novel material,
[Cu(picOH),(BPE)],-[Cu(picOH),(BPE),]-8H,0, havs been isolated, containing 1D neutral [Cu(picOH),(BPE)] coordination
polymers close-packing with individual [Cu(picOH),] neutral complexes. The use of BPE imposes a relatively long inter-

metallic distance, leading to negligible magnetic interactions. The reaction of HpicOH with Co centres leads to the isolation



[Co(picOH),(H,0),] and mer-[N(CH;3)4][Co(picOH)3]-H,O, exhibiting slight deviations from a paramagnetic (Curie-like)

behaviour, ascribed to the different coordination spheres of the metallic centres.

Organic-Inorganic Hybrids Lacking Activating Centers. Organic—inorganic hybrids have been prepared with
ureapropyltriethoxysilane, methacryloxypropyltrimethoxysilane and acrylic acid modified zirconium(IV) n-propoxide
precursors. Planar waveguides have been obtained by spin-coating of the prepared sols on sodalime and silica substrates.
Refractive index, thickness, number of propagating modes, and attenuation coefficient have been measured at 543.5, 632.8 and
1550 nm by the prism coupling technique. The synergism between the two hybrid precursors resulted in monomode planar
waveguides with low loss in the infrared (0.6—1.1 dB/cm) which also support a number of propagating modes in the visible
(losses from 0.4—1.5 dB/cm). Channel waveguides have been obtained by UV photo-patterning, using amplitude or phase
masks and propagating modes have been observed at 1550 nm. The zirconium-based nanoparticles and the siliceous

nanodomains interact, inducing changes in the hybrids emission features.

New Hybrid Materials. Sol-gel derived amide cross-linked alkylene—siloxane hybrids (di-amidosils) have been prepared as
transparent, amorphous and rigid monoliths. The materials are stable up to ca. 245 °C and their siliceous matrices mainly
composed of [-(CH,)Si(0OSi);)] and [-(CH,)Si(0Si),(OH)] sub-structures. Structural unit lengths of 4.1 - 4.2 A and average
interparticle distances of 12 - 17 A have been obtained, depending on the number of methylene groups of the alkylene chain.
The chains are disordered and adopt gauche conformations. The hybrids are room-temperature white-light emitters, displaying
a strong broad emission in the blue/purplish-blue spectral region, ascribed to the convolution of donor—acceptor pair (D-A)
recombinations occurring in the NH groups of the amide linkages and in the siliceous nanodomains. The maximum quantum
yield is 5.4%.

Sol-gel derived bifunctional bioactive hybrids with interesting photoluminescence properties have been prepared from
chitosan and a silane coupling agent in which the covalent bridges, essentially urea, link the chitosan to the poly(siloxane)
network. The presence of siloxane nanodomains has been detected by SAXS. The photoluminescence spectra display an
additional high-energy band with a lifetime longer than that of the emission of pure chitosan. This band is associated with
electron—hole recombinations arising from silicon-related defects at the surface of the siliceous nanodomains. The bioactive
behaviour of the materials was also evaluated. Apatite formation depends on the number and arrangement of silanol groups.
Magnetic studies of natural ferritin and iron oxides (ferrihydrite and others) nanoparticles in organic-inorganic hybrids have
been conducted. The studies included: effect of partice size and magnetic moment distributions on the magnetic properties;
simulation of magnetic properties (Monte-Carlo); influence of magnetic field on the growth and morphology of hybrid
materials.

In order to investigate the ability of different hybrid materials to efficiently incorporate lanthanide ions, protecting them from
non-radiative channels, thus enhancing their photoluminescence properties, the following organic-inorganic hybrids were

synthesised and investigated.
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i) Di-ureasils doped with a Eu’* B-deketonate complex. Di-ureasils incorporating Eu(nta);bpy (nta=1-(2-naphthyl)-4,4,4-
trifluoro-1,3-butanedionate and bpy=2,29-bipyridine, respectively) have been prepared by the acetic acid solvolysis or
conventional hydrolysis sol-gel routes. The dimension and condensation degree of the siloxane nanodomains depend on the
synthesis route, while the overall emission quantum yield decreases from 15 (conventional hydrolysis) to 6% (solvolysis
route). The broad white-light emission typical of the di-ureasil host is not detected, suggesting the activation of energy transfer
channels between the hybrid host emitting centres and Eu(III) ions. As the Eu(IIl) first coordination shell is independent of the
synthesis method, the decrease in the emission quantum yield for the di-ureasil prepared by acetic acid solvolysis may be
explained by the interaction between the hybrid emitting centres and the nta ligand levels, favouring a larger non-radiative
transition probability.

ii) Di-ureasils and di-urethanesils doped with Nd(CF;SO;);. Di-urea and di-urethane cross-linked poly(oxyethylene)
(POE)/siloxane hybrids doped with neodymium triflate (Nd(CF3SO;);) have been studied. The goals of this work are to
determine which cation coordinating atom of the host matrix (ether or carbonyl oxygens) is active in each material, to analise
its influence on the nanostructure of the samples and relation with the photoluminescence properties. The main conclusion is
that hydrogen-bonds play a major role in the hybrids nanostructure and properties.

iii) Mono-urethanesils doped with Eu(CF;SO3);. The anionic and cationic local environments in mono-urethanesils doped with
europium triflate have been studied. The host matrix of these materials consists of a siliceous backbone bonded through
urethane linkages to CHj-terminated polymer chains containing about seven OCH,CH, units. Samples with co > n > 5
(n=OCH,CHy/Eu’*) have been studied. In terms of ionic association, the level of complexity of these xerogels is very high.
The triflate ions are present ‘free’, weakly coordinated and forming cross-link separated ion pairs. For 20 > n > 5, in addition
to these species, contact ion pairs also form. Photoluminescence shows the presence of three distinct cation sites
(Eu**/O=C(urethane) cross-links), Eu**/O-C-C(polyether chains) and weakly coordinated Eu**/CF;SO5 ionic pairs).
Di-ureasils doped with a wide concentration range of lithium or magnesium triflate, « > n > 1 have been obtained as
amorphous monoliths, stable up to ca. 340 °C. Crystalline complexes are detected in samples with n < 10. Below 90 °C the
hybrids with n = 20 exhibit the highest conductivity: 5.8 (28 °C) and 4.0 x 10° Q'em™ (35 °C), for the Li- and Mg-hybrids,
respectively. The redox stability domain of these hybrids ranges from 4.1 (Li/Li*) to 3.0 V (Mg/Mg>"). Although FT-IR
suggests that the Li* and the Mg®* ions are complexed by the POE ether oxygen atoms for n < 10, this threshold composition is
probably at a slightly lower salt content. For n>10 the cations were coordinated to the urea carbonyl oxygens. ‘Free’ triflate
ions and weakly coordinated anions are the main charge carriers. Ion pairs or negatively charged triplets are formed for n < 40.

For n < 5, positively charged triplets also appear. In the Li-based hybrids multiplets [Li;(CF;SO3)]** occur at n = 1.

C60 Phase Transitions Under High-Pressure. The low-resolution structures of three new high-pressure (>100 kBar) phases

of Cgp have been determined. These phases are characterised by a cuboid cage structure, instead of the ‘usual Cg spherical



cage, and may be viewed as carbon clathrates, since they do not have a molecular nature. They were previously synthesised

during in-situ synchrotron diffraction studies of the pressure-temperature phase diagram of Cg, at ESRF.

Chemical Modification of Electrodes With Functional Materials. Novel modified electrodes have been prepared and
characterized, comprising a mixed layer of ion-exchange polyelectrolytes, poly-L-lysine (PLL) and poly(sodium 4-
styrenesulfonate) (PSS) adsorbed onto glassy carbon and further modified with a thin mercury film. The effects of the coating
morphology, thickness and the monomeric molar ratio PLL/PSS on the cation exchange ability of the PLL-PSS polyelectrolyte
coatings have been evaluated using target species, such as dopamine or lead cation. The semi-permeability of the PLL-PSS
coated electrodes based on electrostatic interactions and molecular size, assured an improved anti-fouling ability against
several tensioactive species. The analytical usefulness of the PLL-PSS polyelectrolyte coatings on thin mercury film
electrodes has been demonstrated via square-wave stripping voltammetric measurements of toxic metals (lead, copper and
cadmium at the low nanomolar level; accumulation time of 180 s) in estuarine waters containing moderate levels of dissolved
organic matter, resulting in a fast and direct methodology requiring no sample pre-treatment.

Another approach was the modification of glassy carbon surfaces with adsorbed single layers of hybrid compounds of
heteropolysilicotungstates [SiW ;03] and [SiW;;M(H,0)03]", M = Fe(Illl), Co(Il), Mn(Il), and organic cation
tetrabutylammonium. The electrochemistry of the immobilized hybrids has been assessed, namely the redox reversibility and
other electrochemistry parameters (formal potentials, number of transferred electrons), effects of the solution pH on the overall
behaviour and effects of the loading and electrochemical pre-treatments on the coatings stability.

Some work has been carried out on the chemistry of binary systems like sediments/water, regarding the kinetics of metal
sorption processes. These studies are important for understanding the behaviour of electrodes functionalised with mineral

phases, such as clays.

Development of Spectroscopic and Electrochemical Techniques. The use of linear scan and square-wave voltammetry in the
characterisation of cork stoppers has been successfully used for the first time. In this study ‘finger print’ type voltammetric
scans led to the assignment of specific signals to lignin related phenolics. These signals may be used to follow lignin
degradation in the materials. It is possible to distinguish wine model matrices that have been in contact with contaminated
cork, confirming that voltammetric data may be used for both monitoring potential cork-wine interactions and as a new, swift,
quality control tool in cork stopper and wine-making industries. A procedure for the quantification of the antibiotic
trimethoprim (TMP) by adsorptive stripping voltammetry has been developed to the analysis of TMP in complex matrices,
such as pharmaceutical suspensions. Mechanistic data on the reduction/adsorption of TMP has been obtained.

Mass spectrometry studies of[Ru'[9]aneS3;(N-N)CI]Cl/ PFs and [Ru'[12]aneS4(N-N)ICl, or (PF), have been performed.
Fragmentation patterns of several ruthenium(I) compounds designed to be used for DNA molecular recognition have been
studied.

The potential of Surface-Enhanced Raman Scattering in the study of the interaction of metal nanocrystals with molecular
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adsorbates continued to be explored, in particular in the investigation of adsorption modes and orientation of molecules on the
surfaces, with relevance in heterogeneous catalysis and nanoparticle-assembly studies. Research has been carried out in order
to study the potential of this technique in nanobioanalytical processes.

A multiplex phase cycling method has been used to record MQMAS spectra with a very short phase cycling. A
straightforward procedure has been developed to easily process the data. Combining this Multiplex approach and the new
Soft-Pulse-Adding-Mixing (SPAM) method considerably increases the S/N ratio of the conventional MQMAS experiment.

The Multiplex acquisition procedure is much simpler than the echo/ anti-echo method recently proposed.

ELECTROCERAMICS

Microwave Dielectric Materials. Ceramics (1-x)BaTiO;—xLa(Mg;,Ti;;,)0; (x = 0, 0.025, 0.05, 0.075 and 0.1) have been
dielectrically investigated and the phase diagram of the system determined. Apparent relaxor behaviour sets in when the
BaTiOs-type sequence of three phase transitions is reduced to only a diffuse transition. The system (1-x)LMT-xLa,;TiO3
(LT) (0<x<0.52) has also been subjected to structural and dielectric characterization. Structure transformations occurred as x
increased: P21 /n—Pnma—Imma—I12/a—R3™ c. Permittivity has been measured as a function of temperature and LT content.
The temperature coefficient of the resonant frequency passes the zero value between x=0.49 and 0.52, where the discontinuous
I12/a—R3™ c crossover occurs. These were discussed in terms of the type of the phase transitions (continuous/discontinuous).
Ceramics based on (1-x)LMT-xATiO; solid solutions (A=Ca, Sr, Ba) have been investigated to study the effect of A-site on
the structure and microwave dielectric properties. The structural changes and planar defects have been studied and the changes
in microwave properties discussed. The resonant frequency temperature coefficient (Qy) varies linearly with permittivity for
LMT-CT and LMT-ST but, a discontinuity is observed for LMT-BT at x<0.7, the composition at which octahedral rotations
are no longer present at room temperature. Zero Q is achieved at x<0.5 in all solid-solution series. The microwave dielectric
quality factor (Qf) decreases with increasing x to a minimum at x=0.5 for all solid solution series, followed by an increase at
x=0.7, despite the permittivity being higher for x=0.7 than for 0.5. Qf then continued to decrease as x=1 was approached,
while permittivity increased.

The evolution of the crystal structure of monoclinic La(Mg,,,Ti;,,)O; (LMT) has been studied upon mixing with Ba,MgWOQOq
(BMW) and La,;TiO; (LT), both forming solid solutions. BMW is cubic and the mixing originates one discontinuous phase
transition (besides other continuous phase transitions). The influence of this transition in the electrical characteristics at
microwave frequencies is under analysis. LT introduces disorder in the A and B-sites of the parent perovskite structure of
LMT. The structue and electrical relation found in the LMT-LT solutions lead to the development of a new compound,

La,;Mgz;W;0,5 (LMW), with a layered superstructure.



Ferroelectric Ceramics. Core-shell structures (1-x) PbFe,sW ;305 — xPbTiO; (PFW-PT) (x = 0.32, 0.37, 0.45) have been
studied. A Ti-rich core and W-rich shell characterise the core-shell structure which occur due to the existence of lead-tungstate
liquid phases during the sintering step, forming a Ti-deficient shell after cooling down. The composition of the grains core and
shell depends on the solid solution composition and processing conditions, namely cooling ratio after sintering and additional
annealing steps. The most significant differences between the compositions of core and shell are observed for the quenched
samples. Using relatively fast cooling Ti-rich cores with well defined domain patterns W-rich shells without any pattern are
obtained. During slow cooling or post sintering annealing treatments diffusion of W and Ti ions takes place, inwards and
outwards of the grain, respectively, which leads to the homogenization of the samples and to core-shell structure
disappearance. Core-shell structure in PFW-PT system makes dielectric permittivity vs. temperature peaks wider and shifted
to higher T., while additional annealing at temperatures below liquid-phase formation sharpen the peaks and slightly shift
them to lower T.. By controlling the cooling ratio after sintering or by performing additional annealing treatments the

microstructure and dielectric properties of PFW-PT ceramics may be reproducibly changed.

Ferroelectric Fibers, Single Crystals and Films. Pb(Zr,Ti;,)O; (PZT) fibers with different macroscopic properties have been
obtained using acetic acid and methacrylic acid to modify a PZT precursor. In order to clarify the role of the acid, the
molecular structure of the PZT precursors was investigated by GC-MS), FTIR and '*C NMR. When methacrylic acid is used,
long gel and ceramic fibers are obtained, because of the strongly coordinating carboxylate groups. Linear chains, like those of
methacrylic acid propyl ester and methacrylic acetate, are formed in the PZT precursor sols. In addition after heat treatment
the polymer decomposes quickly, so that pure perovskite may be obtained at low temperature. When acetic acid is used short
fibers are obtained.

PZT single crystals have been prepared by the method of high temperature flux growth. In order to obtain large single crystals
and compositions near the morphotropic phase boundary the thermal cycle and the amount of flux have been considered as
variables. The electrical characterisation performed revealed singular permittivity values that need to be further investigated.
High-quality SrBi,Nb,Oy single crystals have been grown from a melt using a high-temperature self-flux solution method and
Bi,0; added with B,O; as a flux. A suitable thermal profile involving slow cooling rates allowed growing large and
translucent SBN crystals exhibiting platelet morphology with typical size ~ 5 x 5 mm® and thickness ca. 400 um. XRD reveals
a dominant (001)-orientation of the major face of the platelet crystals and edges oriented parallel to the [110] directions. The
dielectric properties have been evaluated along the ab-plane and in the c-axis direction. The ferro-paraelectric phase transition
is observed at T¢ = 440 °C, while the maximum permittivity along the ab-plane (3000) is an order of magnitude larger than
that along the c-axis direction (200). The Curie-Weiss law is obeyed in the ab-plane and displays a Curie constant of ca.
4.7x10* °C. SrBi,Ta,0y single crystals have also been grown by the same method. The domain structure of SrBi,Ta,O9 (SBT)
single crystals has been investigated by XRD and piezoelectric force microscopy. Both ferroelectric 180° domains and

ferroelastic 90° domains (twins) are revealed at room temperature. Remarkably, the coexisting domains of two types formed a

S2

21



S2
22

well-defined ‘herringbone’ structure with mostly flat 90° walls. Formation of the observed complex domain pattern is
attributed to a two-stage process associated with the presence of separate ferroelastic and ferroelectric phase transitions in
SBT. The Raman spectra of SBT single crystals in the range 6-1800 cm™" have been studied as a function of temperature,
below and above the ferroelastic—ferroelectric phase transition at ca. 600 K. The behaviour of the soft ferroelectric mode and
of its damping coefficient near the phase transition indicates a strong coupling with an acoustic phonon. The results provided
clear evidence for a crossing over from a displacive to an order—disorder component and they are discussed in terms of a
complex sequence of the phase transitions in SBT.

The approach of using SBT seeds to improve the synthesis of SBT thin films by a sol-gel procedure has been studied and their
effects on the thin film properties evaluated. XRD and SEM of the seeded and unseeded thin films, annealed at different
temperatures, showed that the use of SBT seeds lowers the crystallization temperature of the perovskite phase and affects the thin
film microstructure inducing the development of well defined and more elongated grains. The dielectric and ferroelectric
properties are also improved by seeding. The present technique has the advantage of requiring smoother annealing conditions
than the existing methods for producing films with comparable characteristics. A new and environment friendly method for the
synthesis of SBT and SBN thin films has been developed. The reactants include bismuth- and strontium- acetates and tantalum
ethoxide or niobium ethoxide as cation precursors, and ethanol and urea as solvent and complexing agent respectively. This
preparation method is thus less toxic than the methods currently employed for obtaining thin films of the bismuth layered
perovskites materials. The features of the films are: SBT - the remanent polarization 5.0 pC/cm” and coercive field 50 kV/cm;
SBN - Pr=8.0 nC/cm” and Ec=120 kV/cm.

By using a BaySr,TiO; (BST80/20) sol-gel seed layer of optimised thickness, the perovskite phase nucleation and growth of
BST80/20 films has been restricted to the bottom interface, resulting in (hO0) preferred orientation BST thin films on
Pt/Ti/Si0,/Si, with enhanced electric properties. The effect of sol-gel seed layers and their thickness on the structure /
microstructure and electric properties of BST sol-gel derived films has been evaluated. 30 nm is the critical thickness for the
seed layer. This layer acts as a ‘soft template’ favouring the heterogeneous nucleation, enhancing the crystallization of the
perovskite phase, restricting the nucleation of the crystalline phase to the bottom layer, favouring textured growth through the
(h00) direction and decreasing the defect state of the film. 400 nm thick BST films with 30 nm thick seed layer show a
maximised (h0O) preferred orientation growth with a grain size of 120 nm. The dielectric constant is 300 -830 at 1 kHz and
230 - 600 at 1 MHz, for films without seed layer and with 30 nm thick seed layer, respectively. The tunability of capacitance is
increased from ca. 17% to 34% at 150kv/cm. The remanant polarization and leakage current of BST films with optimal seed
layer are 1.6 pC/cm® with a coercive field of 45 kV/cm and 1x10” A/cm® up to an applied voltage of 167.5 kV/cm,
respectively.

PZT thick films with 5 - 20 um thickness deposited on flexible copper foils by electrophoretic deposition (EPD) show
deteriorated properties when compared with PZT thick films deposited on platinum foils. Although the density of the sintered

films and the electrical properties are improved by introducing a PbO coating on the films top, the dielectric and ferroelectric



properties of PZT thick films on Cu are still inferior to those of films deposited on Pt. Rutherford backscattering spectrometry,
XRD and TEM revealed the formation of a Cu,-Pb alloy when sintering above 950 °C, accompanied by Ti enrichment of the
PZT and the formation of ZrO, phases. As the sintering temperature increases the concentration of the metallic phase increases
and spreads throughout the film. A new Pb — Cu alloy phase has been identified. The deteriorated electrical properties of PZT

thick films on Cu have been correlated with these microstructural features.

Incipient Ferroelectrics. The work on Mn doped ST ceramics continued with dielectric relaxation studies in a broad
frequency range (10° — 10'* Hz). The contribution of individual off-centre Mn** ions dominates the dielectric spectra at lower
concentrations x < 0.03 and may be described by an Arrhenius law with activation energy U=52-73 meV and relaxation time
10=1-7x10"* s, whereas the contribution of the polar clusters, induced by the off-centred ions interacting via crystal lattice,
prevails at higher Mn concentrations in the dielectric spectra and can be described by a Vogel-Fulcher relation with U=64-78
meV, 10 4-12x10™"* s and freezing temperature 2-10 K. Although for the SMnT ceramics x = 0.03 corresponds to the solid
solubility limit it correlates well with the scheme of the dielectric behaviour of moderately doped incipient ferroelectrics,
constructed from the analysis of dielectric spectra of K, ,Li,TaO; and Sry_; 5,Bi,TiO3. The dielectric relaxation is observed also
at high frequencies and is detected even in the THz range. Moreover, time-domain THz and IR spectra reveal that the soft
mode shifts to higher frequencies and the soft mode phonon contribution to the dielectric response decreases with increasing
concentration of Mn*?, being suppressed by the interaction with off-centred ions and polar clusters. The relaxor-type dielectric
behaviour observed for SMnT ceramics is attributed to the off-centre hopping of Mn*? ions at Sr sites of highly polarisable
SrTiO; lattice.

Raman spectroscopy and in situ electron diffraction (ED) using a cold-stage TEM microscope have been used in the study of
SrTiO;:Mn ceramics to ascertain the different positions of Mn ions at A- and B-sites in ABO; perovskite lattice. It has been
shown that: (i) additional Raman lines of Sr;.,Mn,TiO; and SrTi, ,Mn,O; ceramics suggest a formation of additional structural
bonds with their own dynamics, confirming the incorporation of Mn into the Sr- and Ti- sites of the perovskite lattice,
respectively; (ii)) Raman R-modes and superlattice reflections in ED patterns of Sty 975Mng 05TiO5 are observable at ca. 150 K,
a temperature at least 40 K higher than that of undoped ST; (iii) improper ferroelastic phase transition temperature 7, in
SrTi9sMng 0505 is <80 K, at least 30 K lower than that of undoped ST; (iv) Mn incorporation at the Sr site increases T, by
means of decreasing the tolerance factor 7, whereas the Mn incorporation at the Ti site raises ¢ and decreases 7,. This work
clarified the occupancy of Mn ions in the ST lattice reflected in the different vibrational modes and lattice distortions of Sry.
Mn,TiO; and SrTi, ,Mn,O; ceramic samples. Due to the strong decrease of the structural phase transition in SrTi; ,Mn,O; this
system is considered as promising material to be used as a substrate for the SQUID applications.

Sr Mg, TiO;, films prepared by sol-gel, with 0.10<x<0.30 reveal homogeneous monophasic microstructures, for all
compositions annealed at 750 °C. MgTiOj; is observed for x=0.30 annealed at 800 — 900 °C. RBS and TEM analysis confirms
the presence of Mg homogeneously distributed in SMT films with x<0.30 and annealed at 750 and 900 °C. TEM clearly
reveals Mg-rich second phases for SMT films with x<0.15 annealed at 900 °C. The solid solubility limit of Mg in ST films
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annealed at 750 °C is x>0.30, decreasing for higher annealing temperatures (800-900 °C) to about x=0.10. The solid solubility
limit of Mg in ST is higher in thin films prepared by sol gel than in Mg doped ST ceramics.

Piezoelectric Characterization. A novel technique for the measurements of electric field-induced displacements in
ferroelectric materials has been presented. The method relies on a high sensitivity of the fiber-optic probe Fotonic Sensor that
measures the displacement of a specially designed cantilever beam having electrical and mechanical contacts with the
deforming sample. In this way, the major disadvantages of the standard Fotonic Sensor technique is avoided. The method
provides relatively high sensitivity down to 4 A, high stability 7% over 8 h, and sufficiently broad frequency range. The
capabilities of the proposed measurement setup have been validated by the strain measurements on bulk PZT ceramics and

thin films.

Multiferroic Ceramics and Thin Films. Multiferroic LSMO-LuMO ceramics have been sintered by solid-state reaction. The
solid solubility limit is only 2% and separate grains of LSMO and LuMO form, showing ferroelectric and ferromagnetic
properties. Magnetic susceptibitlity has been measured for all sintered compositions and results show that Vegard law is valid

for composites.

Nanoscale Properties of Ferroelectrics. The effect of piezoelectric nonlinearity and piezoelectric hysteresis have been
studied. The dependence of local piezoelectric deformation on the driving voltage has been investigated in polycrystalline PZT
and Pb;, La,TiO; (PLT) films by SFM. Almost linear piezoelectric behavior is observed in PLT films, while significant
nonlinearity and instabilities of the piezoelectric response is found in PZT layers. These measurements have been compared
with macroscopic nonlinearity studied by laser interferometry. A model of electric-field induced depinning of domain walls
has been used to explain strong instabilities and nonlinear effects in PZT thin films. These polarization instabilities and
nonlinearity, which are observed for areas with seemingly uniform piezoelectric contrast, indicate new capabilities of SFM to
investigate ferroelectric films. The ac field dependence of piezoelectric response reveals the presence of hidden domain walls
‘trapped’ under the ferroelectric surface. The observation of piezoelectric instabilities may provide additional information on
the characteristics of domain-wall pinning in ferroelectrics, because the corresponding critical voltages depend on the
interaction of domain boundaries with lattice defects. The lateral configuration of hidden domain walls and other polarization
inhomogeneities may also be revealed in this way by scanning the ferroelectric surface with different ac voltages. As
compared to other techniques, such as laser-induced modulation, SFM provides much better lateral resolution.

Ferroelectric Pb(Zr,Ti; )O3 thin films of different compositions (x=0.2-0.6) derived from the sol-gel diol route have been
studied by PFM. A high contrast between opposite polarization states exists in PZT20/80 and PZT30/70 films due to their high
(111) texture. Rhombohedral grains in PZT52/48 and PZT60/40 films exhibit much lower contrast due to the large number of
domains with polarization vector directed at a small angle relative to the plane of the films. The variation of local

piezoresponse signal measured by hysteresis loops versus Zr/Ti ratio has been explained based on the variation of the



dielectric constant and polarization of these films. Thus, it has been possible to explain the relatively high local piezoelectric
activity observed in PZT30/70 films. The tilt of the measured hysteresis loop is roughly proportional to the value of
spontaneous polarization P, and inversely proportional to the dielectric permittivity of the film & The local self-polarization of
PZT films changes from negative (domains terminated at the bottom electrode) to positive (oriented to the free surface of the
films) with increasing Zr/Ti ratio. The drift of the oxygen vacancies caused by the thermal stress explains this behaviour. The
difference between macroscopic and microscopic ferroelectric and piezoelectric parameters of sol-gel derived PZT films has
been discussed.

Local piezoelectric hysteresis measurements has been performed by the piezoelectric force microscopy in PZT thin films
within the single grain. A number of novel phenomena are observed with increasing dc bias voltage, including the jump of the
ferroelectric domain wall to the grain boundary, the ‘fingerlike’ instability of domain wall, and local phase transition into
ferroelectric phase.

The studies on ferroelectric relaxors were continued in order to obtain new information on the nature of the polarization state
in relaxors. PLZT 9.75/65/35 ceramics have been investigated by piezoresponse force microscopy. Complex nanodomain
structures exist inside the individual grains (at least near the surface) and confirm that the local symmetry of PLZT is different
from the cubic macroscopic one. Random network of these domains is attributed to La-induced disorder. The stable
ferroelectric state could be locally induced by the application of moderate voltages through the PFM tip. The local
piezoelectric response of epitaxial PMN thin films has been studied as a function of applied dc voltage, time and pulse
duration, using a piezoresponse force microscopy. Without a dc bias, no piezoelectric activity is observed on the epitaxially
smooth surface of the films. Applying dc voltage pulses of sufficiently large magnitude results in the appearance of
ferroelectric-like order and hysteresis. The relaxation of the induced polarization is two-stage process with the kinetics
governed by the Kohlrausch-Williams-Watt-type dependence.

Bipolar cycling has been shown to strongly modify the domain patterns in PZT ceramics. A large number of ferroelastic
domains accommodate high mechanical stresses arising during multiple polarization switching. Fatigue is stronger in
ferroelectric grains close to the electrodes, where the concentration of defects, which pin the domain walls, is high. In
polycrystalline materials, the immobilization of domains in grains adjacent to electrodes is strong enough to block polarization
switching in the entire sample. The self-polarization observed in fatigued grains is switched locally and no completely frozen
domains are observed (as opposite to thin film case). High-temperature annealing restores the initial domain pattern resulting
in the recovery of switchable polarization. Hysteresis loops of the piezoelectric coefficient have been measured on virgin and
fatigued PZT ceramics. Four parameters have been directly extracted: internal bias field, offset piezoelectric coefficient,
coercive field, and remnant piezoelectric coefficient. The reduction in remanent d33 displays the decreasing switchable
polarization with fatigue cycling. Coercive field and d33 offsets are linearly related. After thermal annealing, both offsets
disappear, while coercive field increases and remanent d33 decreases with annealing. The microscopic entities responsible for

the offsets were less stable than those for reduced switching.
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A novel technique for the measuring electric field-induced displacements in ferroelectric materials has been presented. The
method relies on a high sensitivity of the fiber-optic probe Fotonic Sensor that measures the displacement of a specially
designed cantilever beam having electrical and mechanical contacts with the deforming sample. In this way, the major
disadvantages of the standard Fotonic Sensor technique are avoided. The method provides relatively high sensitivity down to 4
A, high stability 7% over 8 h, and sufficiently broad frequency range. The capabilities of the proposed measurement setup
have been validated by the strain measurements on bulk PZT ceramics and thin films.

Structure, orientational features, and twinning of epitaxial superconductive YBa,Cu3;Ox (YBCO) thin films andYBCO/CeO,
heterostructures on (110) NdGaO; (NGO) and tilted-axes NdGaO; substrates with an inclination of normal of the substrate
from the [110] axis have been investigated by XRD and AFM. The results showed large morphological influence of tilted axes
substrates as revealed by AFM. Bi,Sr,CaCu,0Og,, (2212) single crystals grown by SC, TSSG and TSFZ methods have been
studied. The typical concentrations of dislocations in the Bi-2212 crystals are estimated from the width of peaks. These
crystals exhibit misorientation anisotropy around different crystallographic axes, which is a consequence of incommensurate

modulation in this compound, shown by AFM.

MAGNETOSTRUCTURAL MODULATION OF STRONGLY CORRELATED ELECTRIC MATERIALS

Colossal Magnetoresistive Materials. A main topic of study has been the complex interplay of lattice structure, oxygen
vacancy, defects and doping on the properties of CMR manganites, leading to phase segregation at different length scales:
charge or orbital ordered; insulator vs. metallic. The prospect of application to magnetic cooling using the magnetocaloric
effect has been investigated.

As far as preparation of bulk and thin film samples of: a) La-(Ca,Sr)MnOj; and rare-earth (Er,Eu) doped b) Pr-CaMnO; system
and derived with vacancies in A and B site, the following studies were performed:

i) Structural (X-ray diffraction) for phase purity, lattice parameters and their temperature dependence near structural phase
transitions

ii) Magnetic measurements as a function of temperature and magnetic field. The Landau theory of phase transitions was used
to provide a systematic understanding of the magnetostructural coupling. The mean field approaches to the study of magnetic
interactions were also applied. Magnetocaloric properties were studied, namely the effect of RE substitution on the cooling
power for near-room-temperature applications. A study of magnetic entropy in competing phase systems (Ferromagnetic and
charge-order) was also performed.

iii) Electrical properties (electrical resistivity and magnetoresistance) were studied in mixed phase regions. Non-linear effects
and exchange bias were detected.

iv) Hyperfine local probe using implanted radioactive isotopes at ISOLDE-CERN, with Perturbed Angular Correlation
Spectroscopy and Emission Channeling was used to provide local and element selective information on doping mechanisms.
The following topics were studied: lattice site and electronic characterisation of the doping elements; disorder and quenched

random field effects at the Mn site, in the vicinity of the charge or orbital ordered/ferromagnetic phase instability; polaron



dynamics and percolative effects in lightly doped ferromagnetic insulator manganites; effect of charge and orbital ordering on
hyperfine measurements.
Complex systems with long-range interactions or distributed characteristic parameters have been described using Tsallis non-

extensive statistics.

High Temperature Superconductors. Magnetic studies of oxide superconductor materials prepared by LFZ have been
performed: phase studies, critical currents and their relation with structural and phase characteristics in BSCCO fibers. Studies
of new MgB,-type superconductors: preparation and HIP processing. Magnetic and electrical properties studies:
superconducting fraction and critical currents. Hyperfine studies of Hg-HighTc superconductors. Role of oxygen defects in

fluorinated compounds.

ADVANCED MOLECULAR AND SUPRAMOLECULAR MATERIALS

Hydrogen Bonds. The main objective of this work is the study of the hydrogen bonds and their role in the formation of
supramolecular structures, from simple dimers to large molecular aggregates. The importance of hydrogen bonds in the
molecular association has been assessed for a group of carbonyl containing systems, using both theoretical (ab initio

calculations) and experimental technique, including vibrational spectroscopy, NMR, Inelastic Neutron Scattering and XRD.

Cyclodextrins. The diimine ligand N,N’-bis(ferrocenylmethylene)ethylenediamine (FcNN) has been treated with
MoO,Cl,(THF), and Mo(CO),, to obtain the polynuclear complexes FcENNMoO,Cl, (1) and FcNNMo(CO), (2). These
complexes have been encapsulated in heptakis-2,3,6-tris-O-methyl-beta-cyclodextrin (TRIMEB) and characterised. Results
suggest that both adducts of TRIMEB with 1 and 2 have an inclusion geometry in which each ferrocenyl sub-unit penetrates
deeply into the cyclodextrin cavity in axial mode, with a 2:1 host:guest stoichiometry. Complex 1 and its TRIMEB inclusion
compound catalyse, with high selectivity, the liquid phase epoxidation of cyclooctene, with tert-butyl hydroperoxide (TBHP)
as the oxidant. Complex 2 has electrochemical activity due to oxidation of the Mo(CO), fragment (E,, = 0.56 V) and the two
ferrocenyl moieties (Ep, = 0.75 V and 0.85 V) that is dramatically modified by TRIMEB inclusion, with the disappearance of
the Mo(CO), oxidation.

Aiming at preparing pseudo-polyrotaxanes comprising cyclodextrins and ferrocenyl(dimethyl)silane polymers, small
oligomers [dimer (3) and trimer (4)] have been encapsulated in p— and y—cyclodextrins for a comparative study. For the
B—CD-dimer, channel-packed structures form, whereas trimer (4) is too large to be threaded in $-CD. The resulting inclusion
compound is, thus, less stable and amorphous. y—CD is the cyclodextrin of choice for encapsulation of these guests, as it

formed channel structures with both 3 and 4.
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Cyclodextrins have been used as drug delivery and protective agents for Cp,MoCl,, Cp = cyclopentadienyl (5), using as hosts
TRIMEB and (2-hydroxypropil)-beta-cyclodextrin (HPBCD), a modified cyclodextrin with low toxicity. Structural
characterisation shows the incorporation of Cp,MoCl, rather than hydrolysis products, such as [Cp,Mo(H,0)X]" (X = Cl, OH)
or [szMo(HzO)2]2+. Results also indicate a weak host-guest interaction in the TRIMEB adduct, while encapsulation in
HPBCD features a stronger interaction, involving penetration of one or both Cp ligands in the HPBCD cavity. The cytotoxicity
experiments carried out on human adenocarcinoma cells indicate that cyclodextrin encapsulation enhances the antitumour
activity of Cp,MoCl,. TRIMEB-Cp,MoCl, is the most effective antiproliferative and cytotoxic agent, featuring a 60%, hardly

reversible, viability decrease in adenocarcinoma and low-toxicity towards healthy cells.

Oxomolybdenum Catalysts. Dioxomolybdenum(VI) complexes [M0oO,X,L] (X = Cl, Br) have been prepared with nitrogen-
ligands such as 4,4'-dialkyl-2,2"-bipyridine, Ph,C=NCH,CH,N=CPh, and PhCH=NCH,CH,N=CHPh, chiral 1,4-
diazabutadienes R*-N=CPh-CPh=N-R*, and chiral (1R,2R)-N,N'-dibenzylidenecyclohexane-1,2-diamine. The complexes
bearing the bipyridine and ethylenediimine ligands were applied as homogeneous catalysts in the epoxidation of cyclooctene
using tert-butyl hydroperoxide (TBHP) as the oxidant. The desired epoxide, epoxycyclooctane is the only product, and the
activity of dibromo complexes is much lower that of the dichloro complexes. For the complexes with bipyridine ligands, a
kinetic model has been built up for a homogeneous batch reactor, based on a simplified mechanism involving three steps:
reversible coordination of TBHP to the starting Mo"' complex giving a Mo"' alkylperoxide; irreversible oxidation of
cyclooctene to cyclooctene oxide by the species formed in the previous step, with formation of the starting complex and ferz-
butanol; reversible coordination of fert-butanol to the starting complex. The first mechanism step has been studied by
following the kinetics of the reaction of the starting complexes with TBHP using UV/Vis spectroscopy. The results indicate an
associative mechanism in which a seven-coordinate intermediate is formed. The dioxomolybdenum(VI) complexes bearing the
chiral ligands have been evaluated as catalysts for the asymmetric epoxidation of cis- and frans—B-methylstyrene by TBHP.
The reactions proceeded with high retention of olefin configuration and high selectivity to the epoxide, but significant
enantiomeric excess has been obtained only for cis-B—methylstyrene. CpMo(CO);Cl has been examined as a precatalyst for
the oxidation of olefins by TBHP. Oxidative decarbonylation leads to the formation of the active dioxomolybdenum(VI)
catalyst CpMoO,Cl. The catalytic recyclability and the effect of temperature have been examined, and a reaction mechanism
proposed. The complexes (1’]5-C5R5)M0(CO)3X (X =Me, CI; R = H, Me) have also been studied in systems containing room-
temperature ionic liquids (RTILs). The catalytic performance for cyclooctene epoxidation strongly depends on the water
content of the system, catalyst solubility in the RTIL, and reaction behaviour of the RTIL. Organotin-oxomolybdate
coordination polymers [(R3;Sn),MoO,]-nH,O (R = Me, nBu, Cy, Ph, Bz) have been tested as catalysts for the epoxidation of
cyclooctene at 35 °C. The best system has been obtained using the tri-n-butyltin derivative as catalyst, aqueous H,0, as

oxidant and dichloromethane as solvent.



Novel Transition Metal Complexes. In order to study the carcinogenicity and mutagenicity mechanisms of chromium, some
Cr" compounds have been synthesised and characterised, particularly with peptides (Gly-Ala and Gly-Asp) and carbohydrate-
type acids (gluconic, glucuronic and galacturonic acids).

The formation of supramolecular aggregates of 4-phenyl-benzaldehyde in the liquid phase via weak C—H...O hydrogen
bonding interactions has investigated by XRD and molecular dynamics. Structural studies on Ru(Il) complexes incorporating
thiacrown ligands ([12]ane-S4, [14]ane-S,, [16]ane-S,), and 2,2’-bipyridine (bpy) or pyridine have been carried out using a
variety of techniques. These complexes are fluxional, involving lone-pair inversion of coordinated macrocyclic sulphur donor
atoms rather then a cleavage of the bpy Ru-N bond. The energetics and dynamics of invertomer formation and conversion for
macrocyclic coordination complexes has been investigated. These studies reveal that the steric constraints of assembling each
sulphur macrocycle and bpy ligand around the octahedral Ru(Il) center lead to close intramolecular contacts, which are largely
dependent on the orientation of the electron lone pairs of equatorial sulphur donor atoms and correlate with the comparative
stability of the different invertomeric forms. Thus, the conformational preferences of the three macrocyles in [Ru([n]ane-

S,)(bpy)]** complexes are determined by steric rather than electronic effects.

Macrocycles. Novel macrocylic architectures have been synthesised for the selective uptake of a variety anionic substrates
including phthalates (polluants). The ligands are also able to encapsulate larger heavy atoms, such as Cd, Pb, Hg, and UO, and
lanthanides, or form homodinuclear complexes with small metal centres (Co, Ni or Cu) which can be used as sensors of the
organic substrates forming for cascade complexes. Aza-macrocycles having large cavities, several binding sites and
incorporating rigid structural units have been designed ab-initio using molecular dynamics and molecular mechanics methods.
The coordination behaviour of the prepared macrocycles towards a wide range of transition metal ions and organic substrates,
in solution, has been evaluated. The structures of metal complexes and supramolecular associations have been determined by
XRD. Among the synthetic receptors prepared is the hexaprotonated macrocycle (H6Mez[30]pbzzN6)6+, which has been used
for the molecular recognition of aliphatic and aromatic carboxylate substrates. The receptor-substrate binding behaviour of
(H6Me2[30]pbzzN6)6+ with aliphatic [[O,C(CH,),CO,, n = 0 to 4] and aromatic (benzoate, phthalate, isophthalate, and
terephthalate) substrates has been evaluated by potentiometry and "H NMR spectroscopy. The constants and the values found
for the aliphatic substrates are much lower than the aromatic ones. Molecular dynamics simulations in water have also been
used to investigate the nature of the binding association between the receptor and the three aromatic dicarboxylate anions
(phthalate, isophthalate, and terephthalate). The (HsMe,[30]pbz,N¢)®* receptor encapsulates the terephthalate anion, forming
an inclusion supermolecule stabilised by multiple N-H---O hydrogen bonding and -7 interactions. The molecular recognition
between the receptor and the other two aromatic anions, phthalate and isophthalate, also occurs via N-H---O hydrogen bonds,
but outside of the macrocyclic cavity. The enthalpy and the entropy associated with formation of complexes have been
calculated and showed that the binding association between the receptor and these anions is favourable. The binding

association calculated theoretical agrees well with experimental values.
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AREA 2 - Advanced Materials for Industrial Applicat ons

REACTIVE CERAMIC COMPONENTS FOR PROCESS CONTROL

Materials For High-Temperature Electrochemical Applications. The composition of apatite-type silicate electrolytes (La;o.
«Si6.yMyO27.4, M=Fe, Al) has been modified to optimise the ionic conductivity and understand their stability and limitations.
La,Mo,0¢-based electrolytes have been re-examined in what concerns the transport properties, reducibility and phase change
on cooling. A numerical analysis has been proposed to re-examine the kinetics of phase transformations near equilibrium
occurring in similar cases, and modified compositions La, ;Biy3M0,09, La;Mo; ;W 309 and La;Moy.95V (0509 have been used
to avoid the phase transformation. Layered potassium antimonates of different structure types (KosoM;.,Sb,O, with
M=Mg,Ni,Co and K gcC0q4,Sbg330,) have been investigated as potassium ion conductors.

Several materials, including a new hyperstoichiometric material (YBaCo,0,,4) with excepcional oxygen storage ability, have
been studied and assessed as potential oxygen electrodes in contact with lanthanum gallate electrolyters. Attempts have been
made to tune mixed conducting properties and oxygen storage ability of other ceria-based materials (e.g. Ce;..\Pr,Gd,0,.y).
Different composite materials have been tested as fuel electrodes, such as Ni- and Cu-containing cermets, fluorite-type YSZ,
CGO and TbZrO4, zircon-type CejsCa,VO,, pyrochlore Gd,.Ca,Ti,O7.4, and perovskite La;.,SryAl,.,.,Fe,Mg,03.4. The role

of mixed conductors on electrode kinetics is related to behaviour and stability under fuel conditions.

Mixed Conducting Materials For Oxygen Separation or Partial Oxidation of Hydrocarbons. Several mixed conductors have
been assessed in terms of their applicability in partial oxidation of methane to attain selective conversion to H, and CO. These
studies have been performed with mixed conducting membrane reactors, under steady-state conditions, or in fixed bed reactors
with a mixed conducting ceramic catalyst. Selective conversion to CO and H, depends on oxygen deficiency of
Lag3Sry,FegsMo 054 with M=Ga,Al and SrFe(;Aly3054. Redox stable additives enhance the stability and lower the thermal
expansion of other mixed conductors. Though materials with high permeability (e.g. Lay3Sry;CopsGag,05.4) yield high
methane conversion, their selectivity for CO is often poor. Due to its selectivity, SrFeq;Aly 3034 has been selected for
improvements and up-scaling. Alumina excess acts as sintering additive to assist processing of tubular reactors. Its effects on
transport properties and stability have been studied. SrFe,.,,Al,Cr,Os 4 and Sr,Ca,Fe; ;Al,O; 4 have been studied to obtain a
compromise between chemical and phase stability, thermal and chemical expansion, transport and catalytic properties.

The transport numbers and mobilities of charge carriers of other mixed conductors (La; Sr,M,_,.,A;Mg,053 4 with M=Fe,Ni,Co
and A=ALTi,Ga, La; My 044, M=Co,Cu) have been studied by experimental methods and simulation using a statistical
thermodynamic approach. The p(O-2)-T-d diagrams have been interpreted based on a non-ideal defect chemistry model,

which includes repulsion between similar charged species, other interactions between dissimilar species, and their relation to



electronic and ionic conductivities. Simulations clarified the role of isovalent redox-stable species on transport properties and

provided guidelines for optimisation.

Catalysts For Selective Oxidation of Hydrocarbons. . StFe;,;Al,30;4 shows the highest selectivity for partial oxidation.
Selectivity depends mainly on surface state of ions and point defects in the ceramic mixed conductor. This includes ordering
of oxygen vacancies and co-existence of perovskite- and brownmillerite-like domains, without reduction to metallic Fe or
Fe?*. Correlations have been found between the catalytic behaviour of La;Sr,;Fe; sM,05.4 with M=Ga,Al and M-O bonding
energy, oxygen desorption, oxygen ionic transport, thermal expansion, and incipient transformations (e.g. perovskite to
brownmillerite). Other catalytic studies have been performed with 2-phase composites, and materials with different structures
(e.g. CeVOy,,y). Porous layers of SrFe(;Aly;0;3.4 were synthesised by a cellulose precursor method to enhance the catalytic

performance.

Materials For Other Electrochemical Technologies.
Cellulose precursor and polymer gel templating methods have been used to prepare macroporous nanocrystalline materials
(e.g. LaggsSro3C00;.4, NiC0,0,) for potential application as electrodes in room-temperature electrochemical applications,

including macroporous oxygen electrodes for alkaline aqueous solutions.

Microstructural Effects. Ceria-based electrolytes with sub-micrometric grain sizes and enhanced grain boundary behaviour
have been prepared with sintering additives to lower the firing temperatures. Composite ceramic membranes, based on
selected combinations of ionic conductors (CGO or LSGM) and electronic/mixed conductors (LSCF, La,NijgCuy,0,) have
been processed and characterised aiming at identifying the key features in the design and optimisation of mixed conductors.
Though materials interaction may require improved processing to retain phase integrity, some cases also show unique features
for the design of new composite materials. Mechanical activation is being used to modify the characteristics of ceramic
powders and the resulting ceramics with different microstructural features, including sub-micrometric grain sizes and different
domain textures. CaTiygFe;,0;4 has been found to be an interesting model material for studying the relations between

transport properties and unusual microstructural features.

CERAMIC COMPOSITES AND ULTRA-HARD COATINGS FOR MECHANICAL APPLICATIONS

Diamong Coatings. CVD diamond and DLC coatings have been studied for tribological and biomedical applications. Si3;Ny
excels as a substrate for diamond coatings due to its low thermal expansion coefficient mismatch and good adherence. The
effect of diamond grain size and film thickness on the tribological behaviour of CVD diamond coatings has been studied by
reciprocating sliding ball-on-flat wear tests. Extremely low friction has been attained after a short running-in regime. The
larger grain sized and thicker coatings present smaller compressive residual stresses and delayed delamination. New

mechanical seals based on CVD diamond coated silicon nitride (Si;Ny4) rings have been proposed. Seals are designed to
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prevent fluid leakage from pressurized chambers in fluid transport and to avoid lubricant outflow in moving parts. Diamond
tribosystems guarantee sealing with low stationary friction coefficient for very long running times and without measurable
wear.

CVD diamond has been studied as cutting tool material in machining of metal with extreme hardness of the workpiece. Silicon
nitride round inserts having different edge geometry (sharp, honed and chamfered edges) have been produced by pressureless
sintering to hold CVD diamond. Turning of hardmetal containing has been conducted in a numerically controlled lath. CVD
diamond has also been studied to replace electroplated diamond in dentistry, thus eliminating metal contamination from the
binder matrix and extending the lifetime. Si;N, substrates were sintered, disk shaped, laser patterned and diamond coated by
microwave plasma CVD. A performance comparison in grinding materials used in dentistry allowed better understanding of
the effects of surface roughness attained by laser patterning, diamond grain size and shape.

Microwave plasma-assisted CVD has been used to grow nanocrystalline diamond (NCD) for mechanical seals, biomaterials or
cutting tools for hard machining operations. The performance is due to its small grain size and surface smoothness. Optimal
deposition conditions allowed production of continuous NCD films with very low roughness. Pulsed microwave discharges

enabled the deposition of good-quality NCD films on ball-shaped Si;N,4 ceramics.

Other Hard and Ultra-Hard Materials. Optimised processing yielded fully dense and nearly defect free Fe4d0OAl/TiC composites,
with improved strength and hardness. New representations have been developed to allow the selection of sealing systems and as a

measure of the seal ring thickness reduction.

Colloidal Processing. Colloidal processing has been studied with emphasis on modification of oxide powders from
hydrophilic to hydrophobic for low-pressure injection moulding. The method is based on chemisorption of a long-chain
carboxylic acid or its salts. Surface treatment allow rheology control of alumina suspensions and increase in green density.

The rheological properties of aqueous concentrated AIN suspensions have been investigated in the presence of a sintering aid,
deffloculant, binder and plasticizers, in order to screen experimental conditions for tape casting. Added binder and plasticizers
do not change the shear thinning behaviour, but the binder increases viscosity and allows higher flexibility for tape casting.
Dispersion of multicomponent reaction sialon precursor in non-aqueous media has been optimised with solids loading up to 60

vol%.

Other Processing Methods. Anatase nanoparticles have been prepared by hydrothermally treating amorphous titania particles
peptized with different amounts of tetraecthylammonium hydroxide, allowing changes in particle morphology. Doping with
Fe(III) led to in situ formation of anatase nanorods. Dispersed Co;0, single crystals have been prepared hydrothermally.

Rod-like o-SiAION and B-SiAlION crystals and whiskers have been obtained by combustion synthesis. The effects of

experimental parameters on phase composition, phase transformation and microstructure of Yb a-SiAION ceramics prepared



by pressureless sintering have been studied. Low-temperature in situ toughened Yb o-SiAION ceramics have been densified
by spark plasma sintering (SPS), with combustion synthesised seed crystals.

Calcium phosphate powders (HAP-based and B-TCP) were prepared in the form of single phase or multiple-phase
compositions, including nano-sized powders. Powders were used to produce scaffolds with tailored-pore size distributions. A
new model formulation of a biocompatible glass on the system Si0,-Al,05-B,03-Mg0O-Ca0-Na,O-F has been developed and
tested in vitro. Interfacial interactions between the molten glass and solid metallic and ceramic substrates used in biomedicine
have been studied.

Other activities have been devoted to recycling/reuse of industrial wastes and/or sub-products in ceramic or cement-based
materials, including sludges from anodizing or galvanizing, paper-pulp, quarries, water and wastewater treatment. In addition
to incorporation in common or technical ceramic products, new matrices have been studied, such as mortars, cement and
lightweight aggregates. The activities involved rheology studies, development of new functional formulations and
rehabilitation, often in straight cooperation with industrial partners. Selected fully-recycled formulations have been processed
by extrusion. Stress—deformation curves, obtained by compression, are related with ceramic formulations and moisture
contents. Deformation and rupture stress studies have been used as guidelines for plastic behaviour and to design extrudable

formulations.

Corrosion Protection Methods. Corrosion protection studies have been performed for metallic products, with emphasis on
degradation of coatings and mechanisms of corrosion and inhibition. Hybrid organosilane and sol-gel derived composite films
have been studied on aluminium alloys and galvanized steel. Stable Si-O-Me chemical bonds afford good adhesion, avoid
delamination and prevent contact between the metal and corrosive environments. Hybrid composite sol-gel films with oxide
nanoparticles give an even higher corrosion protection. Lanthanides have been introduced to obtain additional active corrosion
protection effect. Ce(III) has been found to be very effective when added as oxide nanoparticles. Environmentally-friendly
compounds have been tested as potential candidates for corrosion inhibitors, to replace chromate, including 1,12-bis(1,2,4-
triazolyl)dodecane for carbon steels in acidic environment, phosphates for zinc galvanised steel and triazole derivatives for
aluminum. Thin silica-based films have been deposited on organic coatings by plasma polymerization, to improve mechanical
properties and change the hydrophobicity of polymer surfaces. Different conditions and precursors have been used to tailor the

surface without loss of protection.
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AREA 3 - Chemistry and Technology of Polymeric and
Lignocellulosic Materials and Biomaterials

MACROMOLECULAR MATERIALS AND LIGNOCELLULOSICS

Lignocellulosics. The silica-cellulose hybrid (SCH) materials obtained from bleached E. globulus bleached pulp (BP) work
have been characterised on dimensional stability (expressed as relative weight, AW%, and volume, AV%, increment of
material after soaking in water), thermal conductivity, mechanical strength and ignition resistance. The incorporation of silica
into BP changes radically its hydrophilicity (AW % decreased from 235% in BP to 50-100% in hybrids and AV% from 60% to
5-20% respectively). CSHs show an improved bending strength (o), similar to middle/high density fibreboards (3-5 MPa).
Thermal conductivity (A) measured in the range 40-180 °C is slightly higher in hybrid materials (0.11-0.15 W/m.K) when
compared to BP (0.08 W/m.K), but comparable to values reported for commercial insulating polymer materials. Hybrid
materials show three times lower heat release rate during ignition at around 800°C when compared to bleached kraft pulp and
one thousand times lower when compared to commercial insulating polymers, i.e. hybrids are much less flammable materials.
The acoustic tests of low density CSHs are in progress. The experience gained in preparation of silica-cellulose hybrid (SCH)
materials allowed the extension of the same basic synthesis principles for the papermaking technologies. The results of this
confidential research are under patent pending.

New cellulose fibre hybrids with CaCO3, ZnS or ZnO nanoparticles have been synthesised and characterised. New synthesis
routes of TiO,/cellulose hybrids have been investigated, aiming to decrease fibre damage associated to TiOSO,/H" reaction
system, previously investigated. The papermaking properties of the selected hybrid materials have been evaluated. The opacity
of sheets prepared with TiO,/cellulose hybrids is highly dependent on the particle diameter. TiO,/cellulose hybrids have been
tested as reinforcing materials in PLA (polylactic acid) based composites. New SiO,/cellulose hybrid materials have been
prepared either by in sifu synthesis of SiO, nanoparticles or by adsorption on fibre surfaces of previously synthesised SiO,
nanoparticles, in the presence of polyelectrolytes. The synthesis and characterization of new cellulose/Au hybrid materials has
been initiated.

The studies on controlled heterogeneous modification of cellulose fibres, including the esterification with fatty acids as acyl
chlorides, have been pursued. The surface modification of cellulose fibres by reaction with bi-functional reagents such as di-
anhydrides or di-isocyanates has been attempted. Studies on the chemical modification of fibres with fluorinated structures
(esterification with trifluoracetic anhydride or pentafluorobenzoil chloride) have been initiated. The grafting polyethylene
oxide derived structure on fibre surface, aiming to improve papermaking properties of fibres or, alternatively, render them

partially thermoplastic, allowing the preparation of fibre-based composites, has been initiated.



The work on polyoxometalate (POM) catalysis in oxygen delignification using a combinatory (alteration treatment of
unbleached kraft pulp) approach with laccase in a multi-stage system for the oxygen bleaching of pulp has been continued. A
series of Mn-substituted polyoxotungstates, [SiW,anIII(HzO)O39]5' and [PW,anIII(HzO)O39]4', and [SiW”VVO4O]5' were
applied as catalysts for the oxygen delignification of unbleached eucalypt kraft pulp with laccase of Trametes versicolor.
Unlike to modest results obtained in the Laccase-Mediator System (LMS) at 45-60°C (lignin oxidation and catalyst re-
oxidation occurred at the same stage), a sustainable delignification with removal of about 50% of residual lignin is achieved
with [SiWHMnm(HZO)O”]S' and [SiWnVVO40]5' when the kraft pulp treatment is carried out with polyoxometalate at 110 °C
(lignin oxidation stage) and with laccase at 45 °C (catalyst re-oxidation stage) in separate stages. The use of
[PW ;Mn"'(H,0)O3]* in this multi-stage process is limited by the low re-oxidation rate with laccase. The best selectivity on
the pulp delignification is found with polyoxoanion [SinanIII(HZO)O39]5', whereas [SiW”VVO4O]5' is the most effective in
the oxidative delignification. The influence of process factors on the POMs re-oxidation, such as the amount of laccase,
oxygen pressure and temperature is discussed. POMs are stable after redox turnovers during the pulp delignification.

A series of transition-metal substituted polyoxotungstates (TMSP) have been tested as catalysts for the oxygen delignification
of eucalypt kraft pulp, including Mn-substituted polyoxotungstates of Keggin-type, OL-[SiW(,z_n)MnIIIn(HQO)nO(40_n)](4+n)’
(n=1(1) or n=2 (2)), sandwich-type o-B-[(PWoO34),;Mn" ;, Mn"" (H,0),]">™ (n = 1 (3) or n = 3 (4)), and the transition metal
mono-substituted Keggin-type anions o-[XW;;M(H,0)O3]" [M = Co™ X =Si (5)and X=B (6); M = Ru"Y, X =Si (7), and
X=P (8)]. All TMSP show relevant activity, particularly high selectivity of the residual lignin oxidation during oxygen
delignification catalysed by 1-4, though the final kappa number of delignified pulps varies significantly. This is due to the
removal of hexeneuronic acid residues at low pH diminishing the corresponding pulp kappa number counterpart. A
comparison of the kappa number decrease and the delignification selectivity in conventional oxygen-alkaline bleaching
process and TMSP-catalysed oxygen delignification shows significant advantages for the latter process. The best results,
concerning the delignification degree and selectivity of delignification, are obtained with TMSP a-[SiW, ;Mn"(H,0)05]* (1),
a-B-[(PW4054),Mn"Mn"5(H,0),]” (4) and a-[SiW;Co™(H,0)O15]> (5). The application of catalysts 6-8 is limited by their
structural instability under the delignification conditions.

The effect of 4-O-methylglucuronoxylan (GX) on the hornification of bleached kraft and acid sulphite Eucalyptus globulus
chemical pulps has been investigated. Almost straight-line dependence of kraft pulp hornification on the GX content is
explained by the diminishing of fibrils aggregation and better accessibility of amorphous cellulose regions to water in GX
enriched pulps. The higher hornification of sulphite than kraft pulp is assigned to lower GX content in the former and to the
unfavourable rearrangement of cellulose molecules in crystalline and amorphous regions during acid sulphite pulping.

The contribution of different components in E. globulus kraft pulp to its kappa number (KN) and brightness have been
investigated. Industrial unbleached E. globulus kraft pulp of KN 11.8 have been washed according to common mill practice
(until pH 6.5-7.0 of washing filtrate) and used for multi-stage fractionation. This analytic scheme allowed evaluating the

contribution to KN of each kraft pulp component, i.e. difficult to leave black liquor components (7%), lipophilic and
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hydrophilic extractives (5%), HexA (26%) and residual lignin (62%). The residual lignin inserts the major contribution to the
pulp dark colour followed by extractives of polyphenolic origin (mainly ellagic acid and non-hydrolysable tannins). Among
the analysed pulp components no clear major contributor to the unbleached pulp brightness reversion has been found.

The technique of selective '*C-enrichment of specific carbons has been applied for the preparation of synthetic lignin-
carbohydrate complex (LCC) by feeding "*C-enriched coniferin and syringin into the newly formed soft xylem isolated from
plantation Eucalyptus globulus wood. LCC was analysed in fed xylem by *C CP/MAS NMR and, after xylem ball milling and
extraction with DMSO, by a set of 1D, 2D and 3D liquid-state NMR techniques. This allowed the reliable identification of
lignin structures and the detection of their linkages with polysaccharides. It is suggested that y— and a-esters formed between
B—0-4 structures and uronosyl moieties of heteroxylan and/or pectin compounds are predominant in LCC followed by benzyl
ether type B—O-4 structures possessing the linkage between benzylic carbon and the C-6 atom of hexose residues.

The studies on ESI-MS application for the structural characterization of lignin have been continued. Dehydrogenation
polymers have been synthesised from coniferin and fractionated by GPC. Several fractions were analysed by ESI-MS/MS and
the oligomer structures have been inferred based on MS/MS spectra.

Xylo-oligosaccharides (XOS) obtained by partial acid hydrolysis of E. globulus xylan have been successful separated by
LEX/SEC in different neutral and acidic fractions and identified by ESI-MS. Acetylated neutral XOS (Xyl,Ac,,) and acidic
XOS (Xyl,Ac,,MeGlIcA, and Xyl,Ac,MeGlcAHex) have been studied by ESI-MS/MS. Isomers with acetylated and non-
acetylated terminal xylose have been identified by the observation of ions due to loss of non-reducing XylAc and Xyl,
respectively. Diacetylated XOS show fragments due to loss of two CH;CO,H, and loss of XylAc, indicating the presence of
diacetylated terminal xyloses. Several possible location of acetyl groups are identified. In AXOS, the presence of the acetyl
groups at the Xyl substituted with MeGIcA is confirmed by the observation of the ion [Xyl,;AcMeGlcA+Na]" at m/z 387.
Tandem mass spectrometry is a powerful tool for the characterisation of acetylation patterns present in heteroxylans, since
XOS occur in complex mixtures are very difficult to isolate.

Aiming at improving the sulphite eucalypt pulp brightness from 88-89% to 91-92% ISO the conditions of the conventional
EP(O)-EP bleaching have been optimised. This yielded a final pulp brightness of ca. 90%. Several hydrogen peroxide
catalysts/activators (TAED, CyA and PAG) and peracetic acid have been used in the second EP stage without significant
improvement of the pulp brightness. A complementary reduction stage with sodium dithionite carried out after the optimised
EP(O)-EP bleaching is effective in reaching ca. 91% ISO brightness of the final pulp. The laboratory scale developments have
been expanded to the industrial scale confirming the practical feasibility of the main bleaching modifications suggested. The
post-treatment of bleached pulp with ozone, chlorine dioxide and sodium hypochlorite do not allow increasing the final pulp
brightness to 92% ISO. Hence, the pre-bleaching oxygen delignification stage has been proposed and the bleaching conditions
in this stage optimised. The proposed O(P)- EP(O)-EP sequence allows the production of sulphite bleached pulp of ca. 92%

ISO without decreasing the pulp strength properties when compared to conventional bleached pulp of 88% brightness.



A project on the improvement of yield and mechanical strength of acid sulfite pulp has been completed. The wood-to-pulping
liquor ratio has been varied in order to estimate the effect of changes made in pulping on the pulp yield, mechanical strength
properties and the pulp bleachability. The effect of chips pre-steaming and of the slow impregnation on the sulphite pulping of
eucalypt wood has been studied. The increase of wood-to-pulping liquor ratio (L/W) from 3 to 5 favours the pulp yield at the
same final pulp kappa number though without significant improvement of the pulps strength. This is due to the higher pH of
the pulping liquor and better xylans retention. The bleachability of pulp produced with L/W 4 in conventional EP(O)-EP
sequence is similar to that pulped at L/W 3 and is better than the pulp obtained at L/W 4. Thus, L/W 4 is optimal and the
pulping conditions for this point have been optimised. The pre-steaming and the slow impregnation of wood chips before the
pulping do not have a significant advantage over conventional high-pressure impregnation in terms of pulp yield and quality.
The distribution of chips dimension is an extremely important factor influencing the strength properties of sulphite eucalypt
pulp.

The investigation of different approaches or process modifications to improve the retention of polysaccharides during
Eucalyptus globulus kraft pulping has been pursued, particularly the study of the effect of the splitting of alkali charge along
the different phases of pulping. The characterization of the polysaccharides dissolved along the kraft pulping was also
pursued. Particular attention was devoted to the glucans fraction dissolved in early stages of cooking. The studies aiming to
demonstrate the re-precipitation of xylans at the end of the kraft cooking were pursued.

The impact of bleaching parameters (particularly in DO/E1 and D2 stages) as well as the substitution of the final D2 stage by a
hydrogen peroxide stage (P) on the brightness stability of ECF bleached Eucalyptus globulus kraft pulp, was investigated. The
contribution of low molecular weight compounds (previously existing in wood or formed during pulping and bleaching
operations) to the brightness stability of bleached pulps, was preliminarily assessed.

The characterization of Eucalyptus globulus clones by Py-GC-MS technique, aiming at relating their composition with pulping
performance, has been concluded.

The structures of the natural hybrid of Paulownia elongata and Paulownia fortunei have been studied. Paulownia produce
versatile, dimensionally stable, consistently knot-free, marketed primarily for specialty solid wood products, oriented strand
board, veneer and also for pulp to produce fine papers. It has been suggested that the main chemical composition of Paulownia
and Eucalyptus globulus woods are similar, though the extractives composition is rather different. The chemical composition
of the dichloromethane extract of a natural hybrid Paulownia elongata/Paulownia fortunei wood has been studied. The major
components of the extract are sesamin, B-sitosterol, and paulownin, followed by a series of fatty acids.

The influence of galactomannans molecular weight on the gelation of whey protein/polysaccharide mixtures at neutral pH has
been investigated. The differences in the molecular weight of a polysaccharide have a significant influence on the gel
microstructure. Homogeneous mixtures and phase separated systems, with dispersed droplet and bicontinuous morphologies,
have been observed by changing the polysaccharide/protein ratio and/or molecular weight. At 11% whey-protein, below the

gelation threshold of the protein alone, the presence of the non-gelling polysaccharide induces gelation. At higher protein
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concentration, the main effect of the polysaccharide is a re-enforcement of the gel. However, at the higher molecular weight
and concentration of the non-gelling polymer, the protein network starts to loose elastic perfection, probably related in a
complex way with the formation of bi-continuous structures with lower connectivity.

The decolourisation and detoxification of kraft effluent by Trametes versicolor has been studied. The effluent colour is
primarily determined by lignin and its derivates, which are discharged mainly from pulping, bleaching and chemical recovery
processes in the kraft pulp mill. White-rot fungi produce non-specific extracellular oxidative enzymes to initiate the
degradation of lignin and polyphenolics. Trametes versicolor is one of the white-rot basidiomycetes that produce ligninolytic
enzymes such as, laccase and manganese peroxidase. This work aims at studying the capacity of white-rot fungi Trametes
versicolor to reduce the chemical oxygen demand and decolourise the effluent of the paper industry Portucel. The enzymatic
activity of laccase and manganese peroxidase is higher than that obtained without any effluent. The maximum decolourisation,
of 60%, is attained at the tenth day, and a reduction of the chemical oxygen demand > 60% is attained at the end of
fermentation. This fungus exhibits a very good capacity to develop in toxic environments once its cell growth is enhanced in
the presence of Portucel effluent and decolourisation and detoxification are attained.

A study on the new applications for cork industry by products has been started. Industrial cork, cork powder, ‘black
condensates’ and ‘cooking’ water samples have been fractionated and characterised. Particular attention is devoted to low

molecular weight compounds and suberin depolymerization products.

Other Polymer Systems and Materials. Progress has been made in the preparation of polymer-based nanocomposites
following the grafting from strategy. Q-dots @ THPO-CI/PBA have been prepared by ATRP in miniemulsion. The synthesis of
thioesters was developed and Q-dots @ THPO-thioester/PS have been prepared by RAFT in miniemulsion.

A plasma surface treatment method to modify polymeric surfaces in order to tune adhesion of yeast cells has been
implemented. Different surface characterisation methods of SiO, nanoparticles and of a new bioemulsifier produced by
Yarrowia lypolitica have been studied. The zeta potential method, titration of double bonds and contact angles measurements,
by different techniques, have been used.

Work continiued on the preparation and characterisation of SiO,/exopolysaccharide nanocomposites. The controlled synthesis
of SiO, particles has been optimised. The modification of SiO, surfaces with PGMA has also been studied. Xhantan gum
static and dynamic rheological studies under different conditions (pH, temperature and ionic strength) have been carried out to
assess the role of the fillers size, morphology and surface characteristics.

A study on the preparation and mechanical properties of DWCNTSs/Poly(meth)acrylate(s) nanocomposites using the grafting
from approach via ATRP has been started.

The predictive, analytical (non-simulative) cooperative segmental theory of molecular dynamics (CSTMD) has been applied
to the description of (amorphous and semi-crystalline) polymer non-linear creep. The installation of the new Laboratory of

Thermal Analyses started, including power compensation differential scanning calorimetry (DSC), simultaneous calorimetry



and thermogravimetry (DSC/TG) and dynamic mechanical thermal analysis (DMTA), in combination with other associated
facilities (at the IST, Lisbon) for thermo-stimulated polarization / depolarisation (TSDC), dielectrical thermal analysis (DETA)

and other melt and solid rheometry techniques.

BIOMEDICAL AND BIOMIMETIC MATERIALS

Biological, Structural and Identification FTIR, NMR and Other Studies. On the mechanisms of chromium toxicity, some
new Cr(V) compounds, mainly with biologically relevant ligands, such as quinic acid and small peptides, were synthesised
and characterised. A few of the new obtained compounds have been tested in in vivo with mice in order to contribute to the
evaluation of the role and to follow the routes of the chromium intermediates in the so-called “chromium reduction toxicity
mechanisms”. The application of a wide range of citology and histology techniques to different organs has demonstrated
several lesions induced by those compounds.

3C CPMAS NMR studies of novel biomedical blended chitosan/soya membranes have been initiated to probe the dynamics of
the chitosan amino groups and attempt to detect the type of interactions present between the components of the soya-chitosan
membranes.

The stability of the Ni, Zn and Cd forms of Desulforedoxin (small model protein for bioinorganic metal centers) and a number
of mutants has been determined. The Zn forms are stable while the stability of the Ni forms is, surprisingly, very sensitive to

the N-terminal sequence. The structure of the Zn form of the Q14 A mutant has been determined.

The 3D structure of the novel Heme Binding Protein, p22HBP, has been determined by NMR. Chemical shift mapping has
localised the tetrapyrrole binding site and fluorescence quenching determined the dissociation constants (ca. nM) of the
protein with hemin and protoporphyrin-IX.

Solid-state NMR and FTIR, have been used to characterise hydrogels based on vinylacrylate grafted dextrin. Peak
identification of the vinyl and dextrin moieties has been carried out with the aim of quantifying the degree of grafting,
polymerization and hydrolysis present in the hydrogel samples.

Solid-state NMR has been used to evaluate liver graft quality and compatibility as well as metabolism of donors and
recipients. High resolution NMR of biofluids (bile, amniotic fluid and plasma) has been used to characterise Glygogen Storage
Disease (GSD) in children, diabetes in selected patient groups and attempt early diagnostic of several disorders found in
foetuses and during pregnancy. High field NMR (800 MHz) spectra of human bile and amniotic fluid have been recorded. In

addition, work on new biomaterials for use as implants, contrast agents and/or drug carriers has been initiated.

Characterisation of beers by NMR and construction of a NMR/chemometrics model for the control of the process and

materials from UNICER have been carried out.
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The structure of polysaccharide gels has been studied and characterised by solid-state NMR. The derivatisation of cellulose
and dextrin in order to promote the formation of hydrogels has been studied by NMR and FTIR. Models for quantitation of
cross-linking degree with basis on spectroscopic properties are under investigation. Solid maltose has been used as a model for

the use of an NMR method to detect and characterise weak CH...O hydrogen bonds in solids.

A variation of the DOSY methods in liquids has been developed to allow the recording of COSY 2D data as a function of
diffusivity information. This adds to a family of DOSY-based experiments which significantly aid the assignment of complex

mixtures.

Glass and Ceramic-Based Biomaterials. Research on Si0,-Ca0-P,05-MgO, SiO,-P,05-Ca0-MgO-K,0 and SiO,-Na,0-MgO
has been carried out with the aim of studying the relationship between structure and surface reactivity, and understanding the
mechanisms of adhesion of apatite layers to glasses and to glass-ceramics. A project on mineralisation studies in Ti-containing
glasses has been started. Mineralisation in Si-based glasses is highly dependent on the formation of Si-OH groups at their
surface when immersed in simulated plasma (SP). Ti-OH groups also form at the surface of Ti-containing materials. The
behaviour of Si and Ti-containing glasses has been compared in SP solutions.

Organic-inorganic Si-based materials have been prepared by the sol-gel process using different silicon precursors and Ti and
Zr as network modifiers. The chemical structure and the morphology of the hybrid gels and the resulting materials have been

studied. Some of the obtained nanocomposites may be used as carriers for cell immobilisation.

Other New Biomaterials. Trametes versicolor has been used for the production of laccase and biopolymers. Five well-defined
culture media have been studied to select the medium that maximizes production of EPS by T. versicolor. Biomass, reducing
sugars and EPS concentrations along with the rheological behaviour of the broth, has been followed during 9 days
fermentations. The yeast malt extract medium yields the highest production of EPS. Fermentation conditions with YM
medium have been further investigated to optimise EPS production by T. versicolor. pH and, in particular, the initial glucose
concentration, are the most important factors in EPS production and cell growth.

Concerning the laccase production the best inducers and operational strategies to maximise laccase production have been
studied. In the cell growth medium, various glucose concentrations have been compared for improving laccase production. A
significant stimulation of enzyme production under carbon limitation has been obtained. Copper, 2,5-xylidine, and a phenolic
mixture have also been used as laccase inducers. The inducers have a cooperative effect on laccase production. Mixtures of
inducers produce higher laccase activities, reaching 5500Udm™. Further productivity enhancement is obtained using the
inducers and the carbon limitation strategy. It is shown that low laccase concentrations are obtained by a primary metabolism
of T versicolor, and that phenolic compounds and carbon limitation induce a secondary metabolism, providing higher laccase

concentrations. A mathematical model for laccase production based on a direct experimental measure of biomass, along with



substrate consumption and enzymatic activity over time has been proposed for non-homogeneous fermentations of T
versicolor.

We have studied the enhanced aeration under high pressure and the baric stress on the cells the effect of pressure (0.1-1.5
MPa) and oxygen concentration on the growth and viability of Saccharomyces cerevisiae. A model taking into account cell
viability has been developed and used to describe the measured data. The model reveals the opposing effects of oxygen
availability and baric and oxidative stresses and successfully describes both the traditional biomass—product—substrate (X—P—

S) evolution and the ratio of viable cells with time.

PROCESS DEVELOPMENT AND OPTIMISATION

Phase Behaviour and Transport Properties Relevant in Environmental Protection, Chemical Processing and New
Materials Production. New high pressure data and further understanding on the crystallisation of waxes in live oils has been
obtained The wax appearance temperature and the amount and composition of wax precipitation have been determined as a
function of pressure in a synthetic complex system tetracosane (multiparaffinic commercial wax) and two binary systems
(tetradecane/hexadecane and tetradecane/pentadecane). Measurements have been performed on a high pressure microscopy
apparatus for the solid—liquid phase boundary measurement up to 100 MPa.

Experimental results have been compared with the values calculated by a predictive model. The influence of pressure on wax
formation is as important as the influence of temperature and the model used provides an excellent description of the melting
behaviour over a wide pressure range.

It has been shown that the model developped by us helds up to 1.0 GPa. (solid + liquid) equilibria (SLE) of {n-alkanes (n-
tridecane, n-hexadecane, n-octadecane) + n-hexane} at very high pressures up to about 1.0 GPa was investigated in the
temperature range 293 - 363K using a thermostated apparatus for the measurements of transition pressures from the liquid to
the solid state in two component isothermal solutions. The polynomial based on the general solubility equation at atmospheric
pressure has been satisfactorily used in the description of the pressure-temperature-composition relation of the high pressure
(solid + liquid) equilibria. The main aim of this work is to predict the SLE of the mixtures using only pure components data in
a wide pressure range, far above the pressure range in which cubic equations of state are normally applied. The fluid phase is
described by the corrected SRK-EOS using van der Waals one fluid mixing rules.

A new model for wax formation in live oils has been proposed allowing the simultaneous prediction of fluid—fluid and solid—
fluid equilibrium of light gases/heavy hydrocarbons systems under pressure. This new approach simplifies the predictive
approach previously proposed making it more useful and accessible to users at the petroleum industry. The main modification
with respect to the complex linear combination of Huron—Vial and Michelsen (LCVM) mixing rule that was previously used
for the attractive term “a” of the equation of state (EOS). The LCVM mixing rule has been replaced by the classical quadratic
van der Walls one-fluid mixing rule. The deviation that using this mixing rule introduces into the gamma—phi approach is

cancelled by a new parameter &, introduced in the calculation of the solid-phase activity coefficient. This procedure has been
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tested for a large range of multicomponent systems with the parameter & fitted to match the wax appearance temperature
(WAT) at atmospheric pressure. From the & values obtained, a correlation relating the parameter & to the carbon number in the
heavy fraction has been developed, allowing a prediction of wax formation in petroleum fluids. It is shown that this approach
may be be applied to the prediction of wax formation at high pressure for live oils.

A new solid phase model has also been proposed. Aiming at identify the shortcomings of the available models for the
description of the solid phase non-ideality, new solid liquid equilibrium data for multicomponent hydrocarbon systems have
been measured. The Predictive UNIQUAC and Wilson models for the description of the solid phase non-ideality, previously
proposed, are compared against this new data. The weaknesses displayed by these models on the predictive description of the
measured phase behavior help to identify their limitations. A new UNIQUAC based model has been proposed, which
overcomes the limitations of the models identified in this work.

Using previous knowledge on the phase behavior and thermophysical properties of paraffins aquired with our work in
petroleum fluids, we atempted to use them as phase-change materials, in particular, composites of legnocellulosic materials
with paraffins for thermal insulation and energy storage.

A correlation based on the corresponding states theory has been proposed for the description of the thermal conductivity of
liquid paraffins, with the aime of developing a simple and accurate model to estimate the liquid thermal conductivity of heavy
n-alkanes suitable for the design of efficient PCMs. Corresponding states theory has been selected, based on previous
improvements for equilibrium and transport properties of pure and mixed heavy n-alkanes, using a second-order perturbation
model on the Pitzer acentric factor. Results for the n-alkane series show that this new model predicts thermal conductivities in
a broad temperature and pressure range with a deviation of 3%, whereas common deviations using a linear perturbation model
are close to 16%.

Some commercial paraffinic waxes have been characterised and a number of composites prepared and characterised
mechanically and physically. Some of these materials have also been tested for their insulation and energy storage capacities.
A patent has been produced to protect some of the composites studied.

The thermal conductivity of three mixtures of nitrogen and cyclopentane have been measured using a transient hot-wire
method, at 315.14 - 395.89 K and pressures up to 0.53 MPa. These mixtures are important in the evaluation of the evolution of
the thermal insulation capacity of closed cell polyurethane foams considering their aging during the respective applications
total life time. The increase of the nitrogen fraction in cyclopentane-nitrogen mixtures leads to higher thermal conductivities
than has been predicted by ECST using only pure-component data.

The influence of the molecular architecture on the phase equilibria behavior of PEG oligomers and their mixtures based on
predictions from a molecular-based equation of state, soft-SAFT EoS, is discussed. The same equation is used to describe the
EG oligomer mixtures with several compounds, including carbon dioxide, benzene, methane and n-hexane. Soft-SAFT is used

as a predictive tool to systematically study the influence of the chain length, polarity and hydrogen bonding formation.



An enzymatic method to measure the glucose content in solution has been adapted for measurements of oxygen content in oil
in water emulsions at 310 K with an accuracy of about 1%. To study the effect of the perfluorocarbon and surfactant in the
oxygen solubility, two perfluorocarbons, n-perfluorohexane and perfluorodecalin, in combination with three nonionic
surfactants, Lecithin, Span 20 and Pluronic F-68 have been used. The oxygen solubility is independent of the surfactant used
but depends on the perfluorocarbon employed in the emulsions studied.

The ageing mechanisms of perfluorocarbon emulsions have been investigated by image analysis. Oil-in-water emulsions of
two perfluorocarbons, n-perfluorohexane and perfluorodecalin, were prepared with three emulsifiers, Lecithin, Span 20 and
Pluronic F-68. The effect of the temperature and the replacement of water by an aqueous phase consisting of a microbial
culture medium were also studied. The stability of perfluorocarbon in water emulsions depends on all the parameters
investigated and that two ageing mechanisms, coalescence and molecular diffusion, may take place.

The solubilities of oxygen in 1Br-perfluoro-n-octane, 1H-perfluoro-n-octane, and 1H, 8H-perfluoro-n-octane have been
measured at 288 - 313 K and pressures close to atmospheric. The experimental data allow the calculation of derived properties
as enthalpy and entropy of solution, helping to elucidate the solvation of oxygen in these fluorinated compounds. The study of
the solubility of oxygen in linear fluorinated molecules presenting different degrees of substitution on the terminal CF; groups
indicates the existence of strong interactions between the oxygen and those groups.

Vapor pressures have been measured in at 288 — 333 K with an apparatus based on the static method. Liquid densities have
been measured with a vibrating tube densimeter at 288 -313 K. Experimental data was fitted to appropriate equations and
correlated with the soft-SAFT equation of state. The boiling points, enthalpies of vaporization and thermal expansion
coefficients, derived from vapor pressure and density data, are also reported.

The solubility of the hexafluorobenzene in water and aqueous salt solutions have been measured, in the range 280 to 340 K at
atmospheric pressure, using a liquid-liquid extraction method. The method has been validated by comparing the measured-
solubility of ethylbenzene in water with the literature data. The estimated uncertainty in the experimental data is less than 6%.
The effect of the salt concentration and the cation/anion effect on the solubility have also been established. Thermodynamic
functions have been obtained from the temperature dependence of the solubility data.

Studies involving the vapor—liquid interfacial tensions of some selected associating and non-associating pure components
(water, ethanol, n-butane, n-pentane, n-hexane, n-heptane) using the gradient theory have been combined with the Cubic-Plus-
Association equation of state (CPA EOS) are presented and discussed. The good description of equilibrium properties such as
vapor pressure and liquid and vapor phase densities is shown in the full range of the vapor-liquid saturation line.

Heteropoly acids (HPA) with the Keggin structure-type are active catalysts for the homogeneous liquid phase dehydration of
xylose to furfural. The catalytic results depend on the reaction temperature, type of solvent and HPA composition. Kinetic
studies reveal that the rate of xylose consumption exhibits a first order dependence with respect to the initial xylose
concentration and a non-linear dependence on initial HPA concentration. The most promising systems studied are tungsten-
containing HPAs, which are comparable with H,SO, in terms of furfural yield. Further studies have been carried out in

heterogeneous phase to facilitate product separation, catalyst recovery and recycling. A series of inorganic composites
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comprising H;PW,0,, supported on mesoporous silicas have been prepared and characterised, exhibiting higher activity than
non-supported H;PW,0,), comparable to H,SO, in terms of furfural yield. The catalytic performance depends on the

interplay of several factors, such as the preparation method, type of support, PW loading, and reaction conditions.

On the hydrodynamic behaviour of process-relevant liquid-liquid dispersions, a new non-invasive ultra-sound technique has
been developed to accurately measure dispersed phase hold-up fractions. Extensive experimental validation data has already

been obtained and used in current theoretical simulations of the dispersions’ behaviour.
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ACTIVITY PLAN 2006

SEC ION

Follows the Activity Plan for 2006 for the same areas and lines of study:

AREA 1 - ADVANCED MICRO- AND NANO-STRUCTURED MATERIALS FOR COMMUNICATIONS
TECHNOLOGIES

Inorganic Multifunctional Materials and Organic-Inorganic Hybrids
Electroceramics
Magnetostructural Modulation of Strongly Correlated Electric Materials

Advanced Molecular and Supramolecular Materials

AREA 2 - ADVANCED MATERIALS FOR INDUSTRIAL APPLICATIONS

Reactive Ceramic Components for Process Control

Ceramic Composites and Ultra-Hard Coatings for Mechanical Applications

AREA 3 - CHEMISTRY AND TECHNOLOGY OF POLYMERIC AND LIGNOCELLULOSIC MATERIALS AND
BIOMATERIALS

Macromolecular Materials and Lignocelullosics
Biomedical and Biomimetic Materials

Process Development and Optimisation
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AREA 1 - Advanced Micro- and Nano-Structured Materials for
Communications Technologies

INORGANIC MULTIFUNCTIONAL MATERIALS AND ORGANIC-INORGANIC HYBRIDS

New Microporous Materials. Work on microporous silicates containing lanthanide (La) centres will continue. This work will
encompass new stoichiometric La materials and transition-metal heteropolyhedra silicates doped with La®*. In this context, a
particularly exciting possibility is the preparation of chiral framework phosphors. The materials will be prepared as powders
and also in the form of films and membranes.

The synthesis of aluminophosphates, IST-1 and IST-2 will be compreensively studied. These are the first examples of a dual
templating role of water and methylamine in generating microporous structures. The structure of microporous
aluminophosphate AIPO-40 will be revisited using 2D and 3D solid-state J-coupling mediated NMR experiments. We will
also report on aluminum methylphosphonate materials. The characterization of Y zeolites dealuminated by solid-state reaction
with ammonium hexafluorosilicate will be finished.

Recently, considerable effort was devoted to systematise all the structural (unit cell dimensions and symmetry, coordination
sequences, framework density, accessible volumes, etc) and energetic information calculated for the uninodal and binodal
hypothetical frameworks derived from tiling theory. The main goal for 2006 is to report all the information for trinodal
structures (i.e., structures containing three crystallographically independent tetrahedral sites) derived from simple tilings. This

is a challenging task because of the considerable number of structures derived from computational methods (>1000).

Mesoporous Materials. Work will continue on the functionalisation of ordered mesoporous silicas with multidentate ligands
and their application as supports for the heterogenisation of metal complexes with interesting catalytic or photophysical
properties. Oxomolybdenum(VI) complexes and CH3;ReO; will be immobilised in the MCM-41 functionalised with a
pyrazolylpyridine ligand. Model complexes containing the ligand ethyl[3-(2-pyridyl)-1-pyrazolyl]acetate will also be
prepared. The supported materials and the model complexes will be tested as catalysts in the liquid-phase epoxidation of
olefins. Where appropriate, the stability of the supported materials will be studied by recycling the solid catalysts several
times.

A comparative study of AI-MCM-41 materials prepared at room temperature with different aluminium sources and by some

hydrothermal methods will be reported.

Layered Materials. Work will continue on the intercalation of metallo-organic complexes with interesting photofunctional or
catalytic properties into layered double hydroxides (LDHs). For example, oxomolybdenum and oxotungsten complexes of 3,4-
dihydroxybenzoic acid, D-(-)quinic acid and benzilic acid, with the general formula [MO,L,]", will be incorporated into Mg-

Al and Zn-Al LDHs by ion-exchange reactions with precursor materials in nitrate or chloride form. Other complexes to be
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studied include anionic tetrakis(f—diketone) lanthanide derivatives and ruthenium cyanocomplexes [Ru(CN)(L)]™. All
materials will be characterized by a battery of physical techniques, including powder X-ray diffraction, nitrogen adsorption,
thermal analysis (TGA, DSC), MAS NMR, FTIR, Raman and photoluminescence spectroscopies. Selected materials will be
tested as catalysts for the oxidation of organic compounds, including asymmetric oxidations in the case of chiral guests. The
results will direct further synthetic work, with the aim of producing truly heterogeneous catalysts that can be recycled without
loss of activity or selectivity.

The work on photoluminescent layered AV-22 silicates will be terminated. Particular attention will be given to the thermal

decomposition into tunnel structures. The photoluminescence properties of AV-22 doped with Ce** will also be evaluated.

Nanostructured Materials. The development of novel biomarkers based on several types of quantum dots will be continued
and processes to associate the nanocomposites to magnetic nanoparticles are starting. New nanocomposites based on magnetic
nanoparticles and biopolymers will be prepared and investigated as MRI agents.

The synthesis of semiconducting nanophases at metal oxide surfaces (e.g. TiO,) will be investigated using our single-source
method. Photocatalytic experiments for the degradation of organic substrates will be performed, to evaluate the use of

materials based on such powders as alternative catalysts.

Polyoxometalates. Organic-inorganic hybrid materials in which polyoxometalates (POMs) are used as the inorganic
components, will be prepared. The synthesis of new organic-inorganic hybrid coordination compounds containing lanthanides,
POMs and an organic ligand will be investigated. The effect of the organic ligand and POMs on the luminescent properties
will be investigated. The application of the compounds in the preparation of POM-based materials will be explored, namely by
the preparation of mono or multilayered nanostructured films and polyoxometalate-anion-pillared layered double hydroxides.

New synthetic procedures (including hydrothermal and mechanochemical methods) will be used, in order to prepare
compounds with good nonlinear optical properties. Compounds to be used in the development of modified electrodes
functionalised with heteropolytungstates will be studied. Silica supported transition metal-substituted POM will be prepared
and evaluated as oxidative heterogeneous catalysts. POM will be the Keggin and sandwich anions, so far used in catalytic

studies in solution.

NovelLluminescent Systems. Novel molecular or supramolecular lanthanide materials and systems supported in a nanosized
material will be prepared. Research will be continued on the synthesis of photoactive lanthanide complexes with aromatic
ambidentate ligands, aiming at obtaining multidimensional coordination compounds. The possibility of using ligands to
sensitise the lanthanide emission will be investigated. The incorporation of lanthanide compounds into nanosized SiO, and

other substrates will be explored.



New full-colour phosphors based on a dense systems isostructural with Na,YsizO¢ will be reported (terminating work in

progress).

Crystal Engineering of Organic-Inorganic Hybrids. The hydrothermal synthesis of novel crystalline hybrid frameworks will
continue. N-(phosphonomethyl)iminodiacetic acid (Hypmida) will be employed as the basic primary building unit in the
construction, along with V* centres, of the centrosymmetric [VzOz(pmida)2]4' building block. This Secondary Building Unit
(SBU) will be self-assembled with transition metal centres and appropriate organic spacers, such as pyrazine, to construct
novel multi-dimensional frameworks.

Previous studies with [VZOZ(pmida)2]4' and transition metal cations showed that these units effectively impose distances which
prevent magnetic interactions between the centres. This structural feature will be employed to spatially separate lanthanide
centres in hybrid multi-dimensional frameworks, thus leading to luminescent materials.

Hipmida will also be self-assembled with Fe?*, Cu®* and non-paramagnetic centres such as Ge*. A novel SBU containing

Ge™" is expected to be isolated, which will ultimately allow its detailed study by solid-state NMR.

Organic-Inorganic Hybrids Lacking Activating Centers. The emission red-shift as the excitation wavelength increases
(common to amorphous semiconductors, e.g. amorphous hydrogenated silicon, a-Si:H) will be studied. Some recombination
models previously reported for a-Si:H will be applied to organic/inorganic hybrids allowing the estimation of the energy gap
and the density of localized states within the gap. A new model of thermal relaxation within localized states based on the
extended multiple-trapping framework will be derived. To understand better the physical mechanisms of white-light emission
in organic/inorganic hybrids lacking activating centers, two new model compounds will be synthesized and characterised. The
photoluminescence features, physical nature of their mechanisms, and the interactions between the hybrid-host emitting

centres will be investigated.

New Hybrid Materials. With the goal of improving the luminescence and chemical stability under UV irradiation, lanthanide
complexes will be incorporated into organic-inorganic hybrids, such as di-ureasils. The hybrid host contribution to the
decrease of the non-radiative paths accessible to the lanthanide ions will be studied. The contribution of the hybrid host
emitting centers to the energy transfer mechanisms (host-to-complex ligands and host-to-lanthanide ions) will also be studied.
The chemical stability of the lanthanide complexes under UV exposure will be investigated in the UVA, UVB and UVC
regions. The photoluminescence features in steady state and time resolved modes of the exposed samples will be measured
and compared with those of non-exposed hybrids. Preliminary results concerning the incorporation of [Ln(btfa);(4,4'-
bpy)(EtOH)] (Ln = Eu, Gd; 4,4-bpy = 4,4-bipyridine; btfa = 4,4,4-trifluoro-l-phenyl- 1,3-butanedione) complexes into di-
ureasil hybrids show a quantum-yield enhancement (50+5%), relatively to the Eu’* complex, suggesting an effective hybrid
host-metal ion interaction and an active energy transfer channel between the hybrid host and the Eu®* complex. The Eu**-

based di-ureasils seem to be photostable under UV-A (360 nm) excitation for several hours, whereas under UV-B (315 nm)
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excitation photodegradation occurs in the same time interval, demonstrating the potential of these hybrid materials to be used

in UV-A photostable light emitting devices and UV-B dosimeters.

Integrated Optical Devices. Development of organic-inorganic di-ureasils modified by zirconium n-propoxide (ZPO)
stabilized with metacrilic acid to produce cost effective integrated optics (IO) devices. The utilization of the proposed
organic/inorganic hybrids in the development of such IO functionalities will be studied through the architectural structure of
the waveguides, in order to obtain the required functionalities. Two key components for the implementation of these
functionalities are the narrow-band optical filter, used as de-multiplexers, to access the desirable wavelengths in a Dense
wavelength division multiplexing (DWDM) (a fiber-optic transmission technique that employs light wavelengths to transmit
data parallel-by-bit or serial-by-character) system and the low-finesse optical cavity for the realization of optical clock
recovery. The feasibility of using organic/inorganic hybrids in substrates for the production of IO architectures will be
evaluated based on waveguide numerical simulation methods (beam propagation method and/or frequency domain time
domain). The relevant properties for optical, electrical or thermal actuation, nonlinear refractive index, thermo-optic and
electro-optic coefficients, will be compared with those typical of subtract materials presently used, such as silica, silicon,
lithium niobate, polymers, glass or III-IV semiconductors. The final devices will be implemented in an optical network test

bed, for final performance evaluation.

C60 Phase Transitions Under High-Pressure. The search for new C60 phases above 100 kBar and the characterisation of
their corresponding pressure-temperature phase diagrams will be carried out. In this sense, new in sifu diffraction experiments
at the ESRF will be scheduled. The study by computational methods of the new high-pressure phases of C60 (carbon

clathrates) will begin.

Development of Spectroscopic Techniques. The use of SERS (Surface-Enhanced Raman Scattering) in the study of the
interaction of metal nanocrystals with molecular adsorbates will be continued, in particular to explore SERS as a tool for trace
detection. SERS will also be used to characterize systems with potential interest in heterogeneous catalysis. Techniques of
infrared spectroscopy applied to surface studies will also be explored.

Mass spectrometry studies with Ru(Il) polinuclear systems complexes. Identification and fragmentation patterns of new
synthesised binuclear Ruthenium(Il)-polypyridylic complexes will be continued using advanced methods, mainly ESI-MS.

The interaction with tetramer duplexes will also be tested.

ELECTROCERAMICS
Microwave Ceramic Dielectrics. The structure and dielectric behavior of (1-x)La(Mg;,Ti;;;)O0; — xBa Mg;,W1,,)O3 and (1-
x)CaTiO; — xLaAlO; microwave ceramics, namely the sequence of structure transformations and the microwave dielectric

characteristics of the ceramics will be evaluated as a function of their composition. Lead-free ceramics based on sodium-



bismuth titanate, (1-x)(Na;;,Bi 1,)TiO; - xLa(Mg;,,Ti;,,)O; [(1-x)NBT-xLMT] (0<x<1), will be prepared by the conventional
mixed oxide method and Pechini route, and their crystal structure and dielectric properties studied. The compositional
evolution of structure and dielectric characteristics of the ceramics obtained will be discussed in respect to size, charge and
polarizability of the cations involved. Regarding these ceramics, measurements of dielectric characteristics at radio and
microwave frequencies will be performed for the LMT based compositions with different substitutions. For the assessment of
the major contributing mechanisms we shall continue to use far infrared spectroscopy. The study of the effect of sintering
atmosphere will help to understand the role of certain defects in the dielectric properties.

Some of the previous work, namely on the Ba,.,,Srp,yMgWOg solid solutions, will be concluded. In the case of the LMW
compound, its electrical characterisation will be performed. The crystal analysis already completed in this material, with very
interesting ordering of La (A-site) vacancies along one of the crystallographic axis due to the ordering of the B-site cations,
leads to the development of other related materials, where the B-site ordering with different chemical features induces a

different superstructure. The crystal and electrical characterisation of these compounds will be performed.

Ferroelectric Ceramics. The microstructural design of PZT ceramics in order to obtain dense materials with large grain size
will be pursued, namely with the use of the already obtained single crystals as seeds for grain growth. The theoretical
estimation of the spontaneous polarization in randomly oriented and textured BLP ceramics by considering two configurations
of domain wall switching (DWS), 180° DWS and both 180° and 90° DWSs will be attempted. The results will be applied to
SBT ceramics with different degrees of texture for comparing the predicted polarization values with those measured from

hysteresis loops.

Ferroelectric Fibres, Single Crystals and Films. The PZT single crystals obtained by the method of high temperature flux
growth will be further characterized in terms of structure, composition and electrical properties. Scanning Force Microscopy
will be used to study the local properties under an applied electrical field. The investigation of the SBT and SBN single-
crystals domain structure will be carried out by XRD and piezoelectric force microscopy.

In order to understand the role of the seeds in the improvement of SBT thin-film properties, the effects of SBT seeds with
respect to the diffusion of SBT thin films components into the bottom Pt electrode will be studied. Rutherford Backscattering
and Particle Induced X-Ray Emission (PIXE) will be used to access the Bi, Ta, Sr, O (film components) profiles as well as
that of bottom electrode and/or buffer layer elements (Pt and Ti) in seeded and unseeded SBT films. The current work
involving a doping approach for improving the ferroelectric properties of the SBT and SBN thin films will be continued. The
effects of dopants on the ferroelectric properties of the films (remanent polarization, coercive field, leakage current and fatigue
endurance) and the temperature dependence of dielectric behaviour will be investigated. High temperature piezoelectrics

studies will be initiated and concentrated on developing new piezoelectric materials capable of working at high temperatures.
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Previous work on PZT thick films on Cu foils showed that for films processed above 900 °C the foil oxidation is not the
critical aspect contributing to the deterioration of the final electrical properties. The formation of a CuxPb alloy and the
consequent partitioning of lead and Ti play a dominant role in the degradation of the final properties of these films. Thus, it is
important to process PZT on Cu at low temperatures. We will attempt to decrease the sintering temperature of these films
including studying the role of the powder particle size and different sintering aids. Preparation and characterisation of thick

films of BaNd,TisO4-based high Q dielectrics by electrophoretic deposition for microwave communications will be initiated.

Incipient Ferroelectrics. The work will continue along the following lines: (i) effect of the sintering atmosphere on the
dielectric response of Mn doped ST ceramics; (ii) structural and dielectric characterisation of Cr doped ST ceramics; (iii)
electrical studies on La, Mg and Mn doped ST ceramics with special emphasis on the evaluation of pyroelectric currents and
its relation with the dielectric spectroscopy at rf frequencies; (iv) sintering and dielectric studies on the effect of non
stoichiometry on the incipient ferroelectric behaviour of ST and (v) studies on the stress effects on the crystallization, texture

and dielectric response of doped and undoped ST thin films.

Nanoscale Properties of Ferroelectrics. The study of the local properties of ferroelectric thin films, single crystals and
ceramics will be continued. It is planned to investigate in detail the local properties under varying electric field. The formation
of the nanoscale domains with a size approaching that of the SFM tip will be attempted The investigations will be extended to
lead-free materials. Multilayer actuators will be investigated at the nanoscale, aiming of improving their electromechanical
performance. Nanolithography programme will be developed to write polarization patterns on the surface of ferroelectrics.
Studies on ferroelectric relaxors including new materials (Pb-free relaxors) will be continued, in order to understand the nature
of ferroelectric disorder at the nanoscale. Pure PMN and PLZT that should freeze at low temperatures will be investigated
using a new AFM setup. A novel measurement technique (local hysteresis mapping) will be introduced.

This work will continue with the studies at the nanoscale level of the ferroelectric fatigue behaviour of PZT thin films
prepared by sol-gel on Si platinized substrates. Properties will be studied, using SPM tip in contact mode, acting as a mobile
top electrode local ferroelectric. The nanodomain imaging will be performed in ferroelectric films with different seeds types
and contents. The results will be correlated with the macroscopic measurements, in order to understand the mechanisms

behind ferroelectric fatigue of Pt/PZT/Pt capacitors and the role of seeds on this behaviour.

Multifunctional Ceramic Films and Composites. LSMO-LuMO, BiFeO;-BaTiO; and novel manganite compositions will be

investigated. Novel composite thick film materials (BiFeO5-PZT) will be fabricated.

Bioferroeelctricity and Polarization-Induced Self-Assembly. This new direction will be devoted to the understanding of

ferroelectricity in biological object-like cell membranes and polarization patterning in them.



Nanoscale Materials. A new line of work will be initiate comprising the preparation and characterisation of nano functional
materials: (a) Mesoporous functional materials. Development of new organic-inorganic mesoporous hybrid materials by self-
assembly. Study of the nanodisperse porosity. Preparation of mesoporous hybrids containing at least one Si-C bond as thin
films for low dielectric constant insulators. Preparation of perovskite based mesoporous fims and determination of their
electrical properties. The films will be characterised and their dielectric properties evaluated. (b) Nanostructured functional
materials. Development of multifunctional perovskite type nanostructures by hydrothermal methods. Study of the relation size

— structure — properties.

MAGNETOSTRUCTURAL MODULATION OF STRONGLY CORRELATED ELECTRIC MATERIALS

Colossal Magnetoresistive Materials. Work will start on thin film preparation with the new RF sputering deposition system
for oxide thin films, structural (X-ray), magnetic and electrical properties; Studies will be carried out using implanted
radioactive isotopes at ISOLDE-CERN. Other studies include: magnetocaloric materials and magnetostructural effects; CMR
materials as spin polarizing electrodes for polymer LEDs; electronic phase segregated systems: competition and interface
effects; multiferroic manganite materials: REMnO; (RE=Er,Lu hexagonal ferroelectric) and composites LaSrMnO;-REMnO;

and BaTiO;-LaBaMnO; manganites.

Theoretical Approaches to Magnetic Materials Using Generalized Thermodynamics. Non-extensive statistics will be applied
to manganites and other complex magnetic systems. Magneto-elastic coupling effects. Monte-Carlo simulations of magnetic

systems.

High Temperature Superconductors. Physical characterisation studies of oxide superconductor materials prepared by LFZ.
Studies in new MgB,-type superconductors: preparation and processing. Microstructure. Magnetic and electrical properties

studies.

ADVANCED MOLECULAR AND SUPRAMOLECULAR MATERIALS

Hydrogen Bonds. The role of hydrogen bonds in the structure and properties of molecular and supramolecular materials will
be accessed for a range of organic, inorganic and hybrid systems, using theoretical (ab initio calculations) and experimental
techniques (vibrational spectroscopy, NMR, inelastic Neutron Scattering and XRD). Particular attention will be devoted to the
importance of this kind of interaction in materials of the so-called ‘class I’ (in which the molecular unities are bound through
non-covalent interactions). Properties related with the hydration of crystalline samples (pseudo-polymorphism) and energy

transfer in hybrid luminescent materials will be addressed during this year.
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Cyclodextrins Studies on cyclodextrins (CDs) as second sphere ligands for metal complexes will continue. CpM(CO),Cl (M =
Mo, Fe; n = 2, 3) will be encapsulated in native and permethylated beta-CD (3-CD and TRIMEB, respectively). The resulting
inclusion compounds will be characterised by a range of techniques, particularly powder XRD. An effort will be made to
refine the structure of the complexes using these data. The metal complexes also act as precursors for catalysts, by loss of the
metal-bound CO groups. Thus, the catalytic properties of the metal complexes and their CD adducts will be investigated and
related to the CO-releasing ability.

Inclusion compounds comprising europium(IIl) diketonates will be prepared. In particular, Eu(NTA);-2H,0 (NTA = 1-(2-
naphthoyl)-3,3,3-trifluoroacetonate) will be encapsulated in octakis(2,3,6-tris-O-methyl)-gamma-cyclodextrin (TRIMEG). The
results will be compared with those obtained for the corresponding native gamma-CD adduct. CD encapsulation may increase
the efficiency of the Eu(IIl) sensitisation. Water molecules in Eu(NTA);-2H,0 can be replaced by ligands, giving 7-, 8- or
even 9-coordinate complexes and contributing to the reduction of non-radiative relaxation of the Eu(IIl). The adduct
Eu(NTA);-bipy will be prepared by reaction with 2,2'-bipyridine and included in B-CD. Photoluminescence spectroscopy of
the free and encapsulated complex will allow a comparative study of the complexes luminescent properties. The enhancement

of the Eu™* sensitised process as a result of encapsulation of the Eu(NTA);-bipy molecules will be investigated.

Oxomolybdenum Catalysts. A series of ionic dioxomolybdenum(VI) complexes of general formula [MoO,CI(L)]Y (Y = Cl,
BF,") containing tridentate nitrogen ligands (L) such as 1,4,7-triazacyclononane (tacn), 1,1,1-tris(methylaminomethyl)ethane
(Mes-tame) and N,N',N"-tribenzyl-1,1,1-tris(methylaminomethyl)ethane (Bn;Me;-tame) will be prepared and examined as
catalysts for the epoxidation of cyclooctene, cyclododecene, 1-octene, trans-2-octene, (R)-(+)-limonene and a—pinene, using
tert-butyl hydroperoxide (TBHP) as the oxidant. Tricarbonyl complexes LM(CO); (M = Mo, Cr) bearing tridentate ligands (L)
will also be prepared and examined as catalyst precursors for epoxidation. 4-coordinate (tetrahedral) and 6-coordinate
(octahedral) dioxomolybdenum(VI) complexes such as MoO,(OSiPhs), and MoO,(OSiPh;),bipy (bipy = 2,2'-bipyridine) will

be prepared and used in the catalytic epoxidation of olefins.

Metal Complexes of Bio-Inorganic Interest. Designed compounds displaying DNA-specific binding characteristics and
reduced toxicity (for DNA molecular recognition), with transition metal and polypyridyl and/or thioether will continue to be
synthesised and characterised.

With the objective of studying the mechanisms of of chromium Cr' complexed with peptides, carbohydrates and
carbohydrate-type acids, which have proved to be important intermediates in the intracellular-Cr(VI) reduction, will continue

to be explored, mainly in what concerns their solution behaviour in physiological conditions.



Novel Transition Metal Complexes. The electronic properties of bimetallic ruthenium complexes incorporating tetrathia-
macrocycles will be investigated by DFT methods. The binding association constants between proteins and porphyrin ligands

will be carried through the molecular mechanics free energy calculations using explicit or implicit water solvent models.

Macrocycles. Particular attention will be devoted to the molecular design of novel macrocyclic receptors for the selective
binding of metal ions and/or organic substrates. The anionic binding between the receptors and the organics substrates will be
evaluated in solution via '"H NMR and potentiometry with determination of binding constants. Free-energy calculation and
analysis of the intermolecular binding interactions involved in the molecular recognition process will be performed. The
results of these molecular modelling studies will be used in the design of new more efficient receptors, in terms of selectivity
and binding ability for organic substrates. The novel macrocyclic architectures containing chiral centres will be anchored on
silica gel supports to afford chiral stationary phases for HPLC. Theoretical studies will be carried out in order to understand
the enantioselective resolution of analytes.

Molecular modelling studies on biscalix[4]diquinone ionophores will be carried out, in order to understand the reported

selectivity of these ligands towards metal ions in solution.
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AREA 2 - Advanced Materials for Industrial Applications

REACTIVE CERAMIC COMPONENTS FOR PROCESS CONTROL

Materials For High-Temperature Electrochemical Applications. Activities will include studies of solid electrolytes,
electrodes and other related materials for fuel cells, vapour electrolysers and electrochemical pumps. The mechanisms of ionic
conduction on oxide materials are being examined with an emphasis on differences between fluorite-type materials, apatites
and protonic conductors. Microstructural effects will be evaluated, including two phase materials, the role of grain boundaries
and different approaches to minimize their blocking effects. For silicate-based apatites the degradation and limitations of
operation under fuel conditions will be studied, and the use protecting layers will be attempted.

The transport properties of cerate-based materials are being re-examined, taking into account the co-existence of protonic and
oxygen ion conducting and the onset of minor electronic contributions. New materials are being considered as potential
electrodes for solid electrolyte cells, with emphasis on novel concepts of electrodes with high oxygen storage ability
(YBa(Co,Fe),07, Ce(Pr,Zr)0O,4), and design of alternative electrode materials with two co-existing redox pairs (Sr;_,Ce Mn,.
yAlyO3.4). The role of mixed conduction on anode materials, including nanostructured components, will be addressed. Glass-

ceramic seals are being developed to adjust operation temperatures and to optimise inertness.

Mixed Conducting Materials and Catalysts For Oxygen Separation or Partial Oxidation of Hydrocarbons.

Previous work on perovskite materials based on LaFeO;, LaCoOj;, SrFeO;4, LaAlO;, LaGaO;, with different acceptors or
mixed valency additives in A and B sites, and K,NiF,-type nickelates, will continue. The work is designed to improve the
overall performance in terms of transport properties, redox behaviour, chemical and thermomechanical stability, phase
transformations, and electrocatalytic performance in electrochemical applications. These studies will rely on a wide range of
experimental techniques and also on atomistic simulations designed to attain a better understanding of observed limitations
and to establish criteria to introduce further improvements. Other studies will be based on perovskite and related materials
with A:B off-stoichiometry (e.g La;..NiysTig503.4), addition of donor species (e.g. La;.,Ce,Sr,FeO34, La,(SrFe, yNb,Os.4),

and materials with co-existence of two different mixed valency species (e.g CeNbOy,4) to identify less common features.

Microstructural Effects. In addition to composites containing one ionic conductor (La;.Sr,Ga; Mg,034 or Ce;sGdy»0,.q4)
and one electronic or mixed conductor (e.g. LayNiggCug 04,4, La;(SrFe;.y3Coy03.4 or La; SryMnOs5), new composites (e.g.
Lag sSry sFeO;—SrAl,O4, LagsStysFeO;-SryFe(Al)O;, and SrFeO;4-SrAl,O4) are being designed to suppress common
limitations of mixed conductors. The studies encompass materials with improved thermomechanical behaviour (thermal
shock, toughness, hardness) and stability under reducing conditions, without affecting the permeability and electrocatalytic

activity. Different powder preparation (e.g. glycine-nirate and spray pyrolysis) and ceramic processing methods (e.g. isostatic



pressing, extrusion) will be used to modify the microstructural characteristics of these composite membranes. The research
will identify the key features for the design and optimisation of materials performance. Materials interaction, from modest
compositional changes (addition of sintering additives) to formation of new phases with major changes in composition, will be
studied to identify optimised processing conditions for phase preservation, and for the development of entirely new concepts

of composites, including compositional gradients at grain size level.

Materials For Other Electrochemical Technologies. Several ceramic materials with relatively high electrical conductivity are
being studied as potential electrodes for aqueous electrochemical applications. The emphasis will be on rare-earth cobaltite
perovskites (e.g. Ln;_yA,CoO34 with Ln= Pr, Nd, Sm and A= Sr, Ca, Ba, La,., ,St,Bi,C0O;_4, SrCo, ,M,0;4 with M=Fe, Ni,
Ti, Cu) and nickelates. The work will include a re-examination of stability as a function of pH and potential, and the
electrocatalytic activity for oxygen evolution. We will attempt to establish correlations between the electrode performance and
the transport properties and defect chemistry of those ceramic electrodes, including the oxygen stoichiometry, and A:B cation
off-stoichiometry. A possible application of these electrodes is for the electrochemical reduction of metals, including reduction
of metal oxides in strongly alkaline conditions and reduction in alkaline baths containing salts and a variety of complexing
agents such as sodium pyrophosphate, sodium tartrate and Na2-EDTA. The efficiency of these processes will be studied and

we will attempt to optimise the texture of metallic deposits and to obtain nanostructured deposits.

CERAMIC COMPOSITES AND ULTRA-HARD COATINGS FOR MECHANICAL APPLICATIONS

Diamong Coatings. Nanocrystalline diamond (NCD) films are being deposited on silicon nitride ceramics and developed to
enhance their tribological behaviour. NCD films open new opportunities for selected tribological applications such as
unlubricated and boundary lubricated tribosystems. These features are needed for machine elements (seals, valves, bearings)
and metalworking processes (wire-drawing, extrusion, deep-drawing) requiring low friction and high wear resistance.
Smoothness, high hardness and a self-lubricant effect resulting from the presence of sp” carbon in the tribocontact will be
crucial for a superior behaviour. Very smooth NCD tools may excel PCD and CVD diamond tools in machining of abrasive
materials like hardmetal, MMC’s and CFRC’s. The absence of large columnar grains may be an advantage.

Prospective biomedical applications (e.g. joint implants) will be envisaged for NCD coated Si;N,4, combining bioactive SizNy-
bioglass composites with an ultra-hard NCD film. Biotribological systems will be characterised using ball-on-flat wear testing
with physiological fluids.

CVD is also being used to obtain diamond coating (ca. 10 um) on SizNy tools. The grain size of the direct coatings varies in
the range of nano- (<100nm) to poly-crystalline (2-10 um) diamond, affecting the wear mechanisms. Cutting materials are
tested in turning of hard metal and investigation will continue on graphite and ceramic materials machining. Turning tests will

be assessed by real-time acquisition and subsequent evaluation techniques, tip wear measurement, SEM and AFM, analysis of
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the film residual stresses by Raman spectroscopy, evolution of the cutting edge roughness and evaluation of surface finishing
quality by profilometry.

Self-mated CVD diamond tribological systems present potential for applications requiring low friction and high wear
resistance. Reciprocating sliding ball-on-flat wear tests will be conducted in air, at room temperature, with or without
lubrication, at variable normal load, involving CVD diamond coated SizN, parts, ranging from nano- to microcrystalline
coatings. Friction and wear results together with structure and surface characterisation will lead to the measurement of

tribological coefficients, friction and wear mechanisms.

Other Hard and Ultra-Hard Materials. New hardmetal grades with sub- to nano-metric grain size with superior erosive wear
resistance are being developed. A current goal is to extend the lifetime under severe conditions, as expected for equipments in oil
and natural gas extraction, chemical and pharmaceutical industries. New hardmetal compositions will be developed from sub-
micrometric (0.7 0.8 micron), ultrafine (0.1-0.6 micron) and nanopowders (< 100nm) with reduced amounts of binder phase (16
wt%), to attain suitable mechanical properties (hardness, fracture toughness) and improved wear resistance. These characteristics
will be extensively evaluated by suitable testing. Component prototypes will be produced for in-service tests in industrial

conditions.

Processing Methods. Work on processing of advanced ceramic and glass-ceramic materials by colloidal shaping will be
pursued. Aqueous media will be preferentially used in these studies and non-aqueous media will be only be used for
multicomponent systems incompatible with water. New direct shaping methodologies are under development, which will
enable the consolidation of large and homogeneous ceramic parts. Such systems are also expected to perform well in rapid
manufacturing (ink-jet printing). Recycled industrial wastes and by-products will be used to prepare new added-value
materials, including the improvement of existing products or development of products with new functionalities.

New glass and glass-ceramic compositions will be developed for different applications (structural, optical, biomedicine,
electronics). Macroporous ceramic bodies will be tailored with porous microstructures for bone-ingrowth in biomedical

applications. Mechanical and in vitro and in vivo characterization will be carried out.

Corrosion Protection Methods Work on corrosion protection will be based on passive protection and active self-healing.
Research will focus on environmental-friendly active protection systems based on the intelligent release systems incorporated
in polymer coatings. Polyelectrolyte shells and meso-/nano-porous particles impregnated with corrosion inhibitors will be used
to produce controllable nano-containers. Nanoscaled reservoirs may help in achieving uniform distribution and controllable
release of inhibiting species. This approach will allow the introduction of the different inhibitors in the polymer matrixes
without negative effects on the stability of the coating and without the deactivation of inhibitor. Polyelectrolyte shells may

allow the controllable release of the inhibitor triggered by corrosion-induced change of pH.



AREA 3 — Chemistry and Technology of Polymeric and
Lignocellulosic Materials and Biomaterials

MACROMOLECULAR MATERIALS AND LIGNOCELLULOSICS

Lignocellulosics. The study of the paper surface modification using the sol-gel process will continue and concentrate mainly
on the optimization of sol-gel formulations, development of application methods for the deposition of these formulations on
the paper surface and paper surface analyses (image analyses, contact angles, surface energy, etc.). The printability tests will
be carried out on selected coated papers.

The work on polyoxometalate (POM) catalysis in oxygen delignification, using laccase as biocatalyst for the POMs re-
oxidation, will continue. Special attention will be paid to the possibility of continuous pulp delignification with POM and
POM re-oxidation by laccase in a separate stage without direct contact with pulp.

The work on ESI-MS application for the structural characterization of lignin will continue an the study on specific structural
features of hardwood hemicelluloses employing ESI-MS/MS and MALDI-TOF/TOF will be started.

The study of the chemical composition of macromolecular components of the natural hybrid of Paulownia elongata and
Paulownia fortunei will be pursued. The evaluation of papermaking potential of this new fast growing wood will be
completed, as well as the study on decolourisation and detoxification of kraft effluent by Trametes versicolor.

Two projects on the use of by-products from the acid sulphite pulping of E. globulus wood will begin: on the production of
acetic acid and furfural from condensate of pulping liquor evaporation, and on the analysis of industrial circuits and utilization
of lignosulphonates for binders and polymers.

The study of the conditions and factors determining the precipitation of xylans on the surface of fibres at the last stages of the
kraft pulping will be pursued. Also, the effect the addition of anthraquinone in the overall polysaccharides retention during
kraft pulping will be investigated and optimised.

Within the scope of the new cellulose/nanoparticles hybrid materials, studies will be aimed at understanding the nature of the
interaction between nanoparticles and cellulose and the effect of the nature and morphology of nanoparticles on the properties
of the hybrids and derived composite materials.

The thorough characterisation of cork industry by-products will be pursued. Suberin samples will be isolated from cork and
the corresponding hydroxyacids used in the preparation of new polyesters.

Studies on the heterogeneous chemical modification of cellulose fibres will continue.

Two studies will be started: on the use of chitosan as source of coatings and blends with other natural polymers (particularly

cellulose and starch); and on hyperbranched polymers based on the reversible Diels-Alder coupling of furans with maleimides.
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Applied research on novel adhesives based on renewable resources and on the exploitation of olive stones as a source of novel

polymeric and composite materials will be developped.

Other Polymer Systems and Materials. Work on the preparation of polymer-based nanocomposites via living polymerisation
mechanisms (RAFT and ATRP) in miniemulsion will proceed. Attempts will be made to prepare block copolymers and to
functionalise end groups for use as bio labels. The photoluminescent properties of these materials will be investigated.

Regarding the polysaccharide nanocomposites project, other polysaccharides will be tested, namely chitosan. The preparation

of thin films from such composites will receive much attention.

Work will be initiated on the preparation of CNTs/polymer materials and the study of their mechanical performance, and on
the preparation of CNTs/conducting polymers.

Methodologies for plasma surface modification of PP and PET fibres will be investigated in order to coat them with natural
polysaccharides, namely chitosan for the development textiles for biomedical applications.

The influence of polymer ageing on the properties of cements will be investigated

The new Laboratory of Thermal Analyses will be used in an integrated way to probe various materials structures within very
wide ranges of temperature and time scales (from < 10™ to > 10° Hz), in support of on-going theoretical developments on

materials dynamics.

BIOMEDICAL AND BIOMIMETIC MATERIALS

Biological, Structural and Identification FTIR, NMR and Other Studies. New Cr(V) compounds began to be tested in in
vivo with mice in order to contribute to the evaluation of the role of chromium intermediates in the so-called ‘chromium
reduction toxicity mechanisms’. The application of a wide range of citology and histology techniques to different organs has
demonstrated several lesions induced by those compounds. Toxic effects of transition metal compounds, derived from
industry, are known to interfere with male fertility. Traditional diagnostic techniques (biopsies) will continued to be compared
with faster, reliable and cheaper ones (flow citometry and fluorescence microscopy) in order to quantify ‘dose-effect’
relationships with occupational aims.

NMR relaxation studies and HRMAS based 2D experiments of novel biomedical blended chitosan/soya membranes will be
continued to identify the protein-polysaccharide interactions that stabilise the membranes.

The solution structures of the Zn and '*Cd forms of a number of Desulforedoxin (small model protein for inorganic metal
centers) mutants will be carried out to probe the interactions that stabilise inorganic metal centres in proteins. The
determination of the structure of the Ni and Zn/Ni forms of Desulforedoxin will be initiated.

The 3D structure of the tetrapyrrole bound form of the novel Heme Binding Protein p22HBP will be determined by NMR. The
interaction of p22HBP with functional porphyrins will be studied using NMR and capillary electrophoresis in order to assess

p22HBP as a heme biosensor.



The characterisation of biofluids and biological tissues (e.g. liver, heart, breast) by NMR will be pursued, involving the
construction of compositional database of those systems and determining the profiles characteristic of healthy subjects and the
occurrence of several disorders under study. The study of biomaterials will be carried out with emphasis on the use of NMR
and MR Imaging, aiming at characterising new biomaterials based on magnetic nanoparticles or biopolymer/inorganic

scaffolds and measuring their ex-vivo and in-vivo performance.

Work on the applications of the NMR methods for the control of the brewing process and the development of new products

will continue. Databases of metabolic profiles will be constructed for different types of yeasts and different growth conditions.

Solid-state NMR will be used to determine the degree of polymerisation and hydrolysis present in hydrogels based on
vinylacrylate grafted dextrin (highly biocompatible gels). The degree of polymerisation of these gels is directly linked with the
porosity of the gel and the hydrolysis kinetics will determine the release characteristics. In addition, a new project on the

structure of cork and the role of depolymerising enzymes on the biopolymeric nanostructure will be initiated.

Glass and Ceramic-Based Biomaterials. Structural studies and evaluation of surface reactivity will proceed with Si-based
systems Si0,-Ca0O-P,05-MgO and Si0,-Na,0-MgO and Ti-based system TiO,-CaO-P,0s. Si-based glasses suggesting in vitro
bioactive behaviour will be added to different polymeric matrices (PMMA, PE, SEVA, PHB) to obtain novel composites for
biomedical applications. The new formulations will be studied in terms of chemical and mechanical behaviour. Synthesis of
hybrid organic-inorganic materials will also proceed with the aim of producing materials with improved mechanical
properties, namely elastic modulus, and enhanced surface area for cell immobilisation applications.

Work will also be directed to (i) refine the process of crystallization and ageing of calcium phosphates in SBF solutions with
CO, / HCOj buffer, (ii) study the influence of several trace metals in the crystallization and ageing of hydroxyapatite phases,
(iii) refine the process of analyses of solid calcium phosphates by infrared spectroscopy, and (iv) apply speciation models to

solutions from plants, soils and sediments from Aljustrel, Bragal and Penedono mines.

Other New Biomaterials. We will continue to carry our studies concerning cultures in multiphase reactors. Measurements of
kLa’s will be carried to evaluate the enhanced aeration obtained in the presence of a second organic phase of oil or
prefluorocarbon compounds. Enhanced production of activity of enzimes in the presence of perfluorocarbons will be studied
for tirosinase.

Given the interest on extractive fermentations using ionic liquids, studies on the toxicity of these fluids towards different
families of microorganisms will also be carried.

The production of bioemulsifierss using Yarrowia lipolytica and the characterization of both the emulsifier and the cell surface

will continue, and studies of bioremediation will be carried out using Yarrowia lipolytica.
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PROCESS DEVELOPMENT AND OPTIMISATION

Phase Behaviour and Transport Properties Relevant in Environmental Protection, Chemical Processing and New
Materials Production. Composites of paraffins, vegetal waxes, fatty acids and others with legnocellulosic compounds will be
developped and their mechanical and thermal properties characterised. The phase behaviour of fatty acids and vegetal waxes
will be addressed with the purpose of developing models for the design of new phase change materials. The phase diagrams
will be measured by DSC and their crystal habit by XRD measurements. Their thermal conductivities will be measured using a
modified hot wire method.

The new class of ionic liquid compounds is expected to originate a number of environmentally-friendly replacements for
various organic solvents currently used in synthesis and separations. We have been dealing with measurements of their
thermophysical properties and phase equilibria. We will be focusing on their thermal conductivities aiming at their use as
fluids for heat transfer, surface and interfacial tensions, and liquid-liquid equilibrium for liquid-liquid extraction. Gas
solubilities on ionic liquids help assessing the potential of some of them to be used for gas separation and preparation of liquid
membranes. Studies of their impact on the environment and biota are usually based on the octanol-water partition coefficient.
For gaining insight on this subject Pow measurements will be carried.

Modelling of the measured phase equilibria will be attempted using the COSMO-RS approach. The thermophysical properties
will be addressed using QSPR methods.

As far as phase changes of petroleum-based materials are concerned, we will work on the development of a deposition loop to
study wax deposition from real crudes. We will also study the crystal habit of the waxes extracted from Brazilian crudes and
the nature of these waxes.

Concerning our ongoing project on hydrocarbon dispersion on water measurements on the PAHs water solubility and the
influence of the salt concentration on it will continue to be studied. The interfacial tensions between water and hydrocarbons
will be measured and modelled using the gradient theory coupled to the CPA equation of state. The production and analysis of
biodiesels will start.

The study of the permeation properties of biodegradable polymers will be addressed. Experimentally, a permeation cell and a
quartz crystal microbalance will be used to obtain permeability and solubility. Special attention will be devoted to the
permeation of aromas and flavors. Intelligent packaging, based on poly(lactic acid) (PLA), will be developed aiming at its
application in the food packaging industry.

Phase equilibria of PLA-industrially relevant solvents systems will be measured. From the theoretical point of view, models
for correlating and predicting phase behavior polymer-solvent systems will be studied. In particular, the soft-SAFT model will
be developed and used to model associating polymer-solvent systems.

Surfactant systems will also be the focus of our research. Emulsions are important systems in drug delivery. Drug delivery
using PLA is also currently being addressed. The interfacial properties of surfactant-polymer systems, with special attention to

ionic liquids and PLA, will also be studied.



The use of solid-acid catalysts for the transformation of carbohydrates into furfural may be a promising alternative to the use
of mineral acids. Niobium-containing materials such as hydrated niobium oxide and niobium phosphate exhibit unique
activity, selectivity and stability for many different catalytic reactions. In the last few years, there has been interest in the
synthesis of porous niobium silicates, as the presence of niobium in molecular sieves has the potential of generating catalysts
with size/shape selective properties and acidic or redox characteristics. In the future, we will focus on the use of novel
microporous materials, such as AM-11, and mesoporous Nb-MCM-41 niobium silicates as catalysts. The synthesis of AM-11
in the NHy-form will be attempted for the first time. These catalytic results will be compared to those obtained with
conventional zeolites.

The recently developed ultra-sound dispersed phase hold-up measurement technique will continue to be explored to gather
data that will be used in the modelling and simulation of dispersions’ hydrodynamic behaviour including drop breakage and

coalescence.
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CATALYTIC OLEFIN EPOXIDATION WITH
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TEMPERATURE IONIC LIQUIDS
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ROMAO CC
VI CONFERENCIA DE QUIMICA INORGANICA DA SPQ
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MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
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CATALYST FOR THE EPOXIDATION OF OLEFINS
BALULA MSS; GONCALVES IS; VALENTE AA;
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EFFECT OF TOLERANCE FACTOR VARIATION ON POLAR
PHONON MODES IN BA2-2XSR2XMGWO6 SYSTEM
KHALYAVIN DD; SENOS AMR; MANTAS PQ; VIEIRA LG
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MAGNESIUM NIOBATE (PMN-PT) COMPOSITES FOR
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UNIVERSITY OF AVEIRO, PORTUGAL
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ENERGY TRANSFER AND EMISSION QUANTUM YIELD
CORRELATION IN AMINE-FUNCTIONALIZED CROSS-LINKED
SILOXANE-BASED HYBRIDS
CARLOS LD; SA FERREIRA RA; NOBRE SS; PISCHEL U;
NUNES S; GONCALVES M AND DE ZEA BERMUDEZ V
9™ INTERNATIONAL CONFERENCE ON METHODS AND
APPLICATIONS OF FLUORESCENCE AND
SPECTROSCOPY, IMAGING AND PROBES
LISBOA, PORTUGAL
04-07 SEPT 2005

ENERGY TRANSFER IN AMINE-FUNCIONALIZED CROSS-
LINKED SILOXANE-BASED HYBRIDS
NOBRE SS; FERREIRA SA RA; NUNES SC; PISCHEL U;
CARLOS LD AND DE ZEA BERMUDEZ V
8° ENCONTRO NACIONAL DE FOTOQUIMICA
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ENERGY TRANSFER IN AMINE-FUNCTIONALIZED
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MATERIAIS 2005: XII PORTUGUESE MATERIALS
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MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
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RIBEIRO R; SILVA LM; FERREIRA VM AND LABRINCHA
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1° CONGRESSO NACIONAL DE ARGAMASSAS DE
CONSTRUCAO, APFAC
LISBOA, PORTUGAL
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ESTUDO ESPECTROSCOPICO DE NOVOS COMPLEXOS DE EU*
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FA; JUNIOR SA; CARLOS LD AND MALTA OL
XIIT SIMPOSIO BRASILEIRO DE QUIMICA TEORICA (XIII
SBQT)
S PEDRO, BRASIL
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ETHYLBENZENE OXIDATION WITH HYDROGEN PEROXIDE IN
THE PRESENCE OF HETEROPOLYTUNGSTATES
ESTRADA AC; SANTOS ICMS; VALE ISG; SIMOES MMQ;
NEVES MGPMS; CAVALEIRO JAS AND CAVALEIRO
AMV
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 38

EU** EMISSION PROPERTIES IN POLYETHERS AND DERIVED
ORGANIC-INORGANIC HYBRIDS
CARNAUBA FHS; MOLINA C; GONCALVES RR; SA
FERREIRA RA; CARLOS LD; MESSADDEQ Y AND
RIBEIRO SJL
15T FRENCH-BRAZILIAN-POLYMER FBPOL-2005
CONFERENCE
BRASIL
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EXAMINATION OF HETEROGENEOUS CATALYSTS BASED ON
HETEROPOLYACIDS FOR THE DEHYDRATION OF XYLOSE
VALENTE AA; DIAS AS AND PILLINGER M
5™ INTERNATIONAL SYMPOSIUM ON ACID BASE
CATALYSIS
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EXPERIMENTAL AND THEORETICAL STUDY OF THE
INCLUSION OF FERROCENYLSILANE OLIGOMERS IN NATIVE
CYCLODEXTRINS
BRAGA SS; FERNANDES JA; LIMA S; PILLINGER M;
TEIXEIRA-DIAS JIC; RIBEIRO-CLARO P AND
GONCALVES IS
VI CONFERENCIA DE QUIMICA INORGANICA DA SPQ
MADEIRA, PORTUGAL
31 MAR-02 APR 2005, 36

FERROELECTRIC FILMS ON COPPER FOILS: COMPATIBILITY
STUDIES
WU A; VILARINHO PM; SRINIVASAN S; KINGON AIL
REANEY IM AND RAMOS AR
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 25

FERROELECTRIC RELAXOR SOLID SOLUTIONS BASED ON
PB(CU,3NB23)O;
VYSHATKO NP; OLEKHNOVICH NM; SALAK AM AND
KHOLKIN AL
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 97

FERROELECTRIC, PIEZOELECTRIC AND DIELECTRIC
ANISOTROPY IN HIGH QUALITY SRBL,TA,0o AND SRBL,NB,0y
SINGLE CRYSTALS

AMORIN H; MARTINS R; SHVARTSMAN V; KHOLKIN AL

AND COSTA E
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INTERNATIONAL WORKSHOP: ELECTRO-ACTIVE
MATERIALS AND SUSTAINABLE GROWTH
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HIGH RESOLUTION MAGIC ANGLE SPINNING 1H NMR
SPECTROSCOPY FOR RAPID METABOLIC ASSESSMENT OF
HUMAN LIVER TRANSPLANTS
DUARTE IF; STANLEY EG; HOLMES E; LINDON JC; GIL
AM; TANG H; FERDINAND R; MCKEE CG; NICHOLSON
JK; VILCA-MELENDEZ H; HEATON N AND MURPHY GM
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2005, 218

HOT-FILAMENT CHEMICAL VAPOUR DEPOSITION OF
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DEPOSITION PARAMETERS

AMARAL M; OLIVEIRA FJ; FERNANDES AJS; COSTA F

AND SILVA RF

IIJORNADAS DO CICECO

UNIVERISTY OF AVEIRO, PORTUGAL
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HYBRID ORGANIC-INORGANIC COORDINATION
FRAMEWORKS
ALMEIDA PAZ FA; KLINOWSKI J; ROCHA J; TRINDADE
T; SHIF AND MAFRA L
ERA-CHEMISTRY WORKSHOP ON HIERARCHICALLY
ORGANISED CHEMICAL STRUCTURES: FROM
SUPRAMOLECULARITY TO HYBRID MATERIALS
MAINZ, GERMANY
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IMPEDANCE SPECTROSCOPY EVOLUTION UPON SINTERING
OF AL-RICH ANODISING SLUDGE-BASED EXTRUDED BODIES
RIBEIRO MJ; ABRANTES JCC AND LABRINCHA JA
XLV CONGRESO DE LA SOCIEDAD ESPANOLA DE
CERAMICA Y VIDRIO (SECV)
SEVILHA, SPAIN
02-05 NOV 2005, PT 69

IMPROVEMENT OF ELECTRICAL PROPERTIES OF SOL-GEL
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FU Z; WU A AND VILARINHO PM

17™ INTERNATIONAL SYMPOSIUM ON INTEGRATED

FERROELECTRICS
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IMPROVING THE POWDERS CHARACTERISTICS BY
SPUTTERING SURFACE MODIFICATION
CASTANHO JM; VIEIRA MT; FERNANDES CM AND
SENOS AMR
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2005, 45

IN SITU MINIEMULSION POLYMERIZATION FOR CDE (E=S, SE)
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ESTEVES AC; BARROS-TIMMONS A; TRINDADE T AND
MONTEIRO T
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
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UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005
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ESTEVES AC; BARROS-TIMMONS A AND TRINDADE T
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CATALYST FOR OLEFIN EPOXIDATION PAIVA AT; SEQUEIRA SM; EVTUGUIN DV AND KHOLKIN

GONCALVES IS; GAGO S; VALENTE AA; PILLINGER M; A

ROCHA J AND SANTOS T™M 19™ ENCONTRO NACIONAL TECNICELPA

II JORNADAS DO CICECO PORTUGAL

UNIVERISTY OF AVEIRO, PORTUGAL 2005, 129

07-08 JAN 2005, 45
ION-ELECTRON TRANSPORT, OXYGEN NONSTOICHIOMETRY

INCORPORATION OF LUMINESCENT LANTHANIDE COMPLEX AND PHASE STABILITY OF PEROVSKITE-RELATED
INSIDE THE CHANNELS OF MESOPOROUS MCM-41 VIA STRONTIUM FERRITES
TEMPLATE-ION EXCHANGE METHOD PATRAKEEV MV; KHARTON VV; LEONIDOV IA AND
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GUO X; FU L; ZHANG H; CARLOS LD; PENG C; GUO J;
YU J; DENG R AND SUN L

14™ INTERNATIONAL CONFERENCE ON
LUMINESCENCE

SHANGALI, CHINA

25-29 JUL 2005

IN-SITU DIFFRACTION STUDY OF C60 POLYMERIZATION
UNDER HIGH-PRESSURE HIGH-TEMPERATURE

MARQUES L; MEZOUAR M; HODEAU JL; NUNEZ-
REGUEIRO M
XX CONGRESS OF THE INTERNATIONAL UNION OF

KOZHEVNIKOV VL

INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS (SSI-15)

GERMANY

2005, 222

IONIC AND ELECTRONIC CONDUCTIVITIES, STABILITY AND
THERMAL EXPANSION OF LA 4.x(SI,AL)§O26:5 SOLID
ELECTROLYTES
SHAULA A; KHARTON V AND MARQUES F
INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS (SSI-15)

CRYSTALLOGRAPHY GERMANY
ITALIA 2005, 300
2005, C282

IN-SITU SYNTHESIS OF LANTHANIDE COMPLEX IN UREA
CROSS-LINKED ORGANIC/INORGANIC HYBRIDS

FU L; SA FERREIRA RA; CARLOS LD AND ROCHA J
13™ INTERNATIONAL WORKSHOP ON SOL-GEL
SCIENCE AND TECHNOLOGY

USA

2005

IRON OXIDE AND OXIDE-HYDROXIDE NANOPARTICLES
INORGANIC-INORGANIC MATRICES
SILVA NJO; MILLAN A; AMARAL VS; PALACIO F,
LIANSHE F; CARLOS LD AND DE ZEA BERMUDEZ V
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

IN-SITU SYNTHESIS OF LANTHANIDE COMPLEX IN UREA

CROSS-LINKED ORGANIC/INORGANIC HYBRIDS VIA IRON SUBSTITUTED POLYOXOTUNGSTATES AS CATALYSTS IN
CARBOXYLIC ACID SOLVOLYSIS THE OXIDATION OF INDANE WITH H,0,
FU L; SA FERREIRA RA; CARLOS LD AND ROCHA J ESTRADA AC; SANTOS ICMS; SIMOES MMQ; NEVES
14™ INTERNATIONAL CONFERENCE ON MGPMS; CAVALEIRO JAS AND CAVALEIRO AMV
LUMINESCENCE 9™ INTERNATIONAL SYMPOSIUM ON ACTIVATION OF
SHANGAL CHINA DIOXYGEN AND HOMOGENEOUS CATALYTIC
25-29 JUL 2005 OXIDATION
GERMANY

2005, 100



KINETIC STUDY OF MOLTEN FE40AL SPONTANEOUS
INFILTRATION OF TIC PREFORMS
GAO MX; OLIVEIRA FJ; PAN Y; BAPTISTA JL AND
VIEIRA JM
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 42

LANTHANOPOLYOXOTUNGSTATE ANIONS AS BUILDING
UNITS TO FABRICATE NANOSTRUCTURED FILMS
SOUSA F; SOARES-SANTOS P; FERREIRA R;
NOGUEIRAH; CAVALEIRO AV; CARLOS L AND
TRINDADE T
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 39

LATTICE DYNAMICS AND DIELECTRIC RESPONSE OF MN-
DOPED SRTIO3 CERAMICS IN A WIDE FREQUENCY RANGE
TKACH A; VILARINHO PM; KHOLKIN AL; PASHKIN A;
SAMOUKHINA P; POKORNY J; VELIKO S AND PETZELT
J
11™ INTERNATIONAL MEETING ON
FERROELECTRICITY
BRASIL
05-09 SEPT 2005, 29

LAYER-BY-LAYER ASSEMBLY OF ORGANICALLY CAPPED
QUANTUM DOTS
NEVES MC; PEREIRA AS; PERES M; KHOLKIN A;
MONTEIRO T AND TRINDADE T
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 64

LIGHT EMISSION OF ORGANIC/INORGANIC HYBRIDS
INCORPORATING AROMATIC GROUPS
FENGYI L; FU L; SA FERREIRA RA AND CARLOS LD
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

LIGHT-HARVESTING PROMOTION OF EUROPIUM
LUMINESCENCE IN A MESOSTRUCTURED MATERIAL
FERNANDES JA; GAGO S; RAINHO JP; SA FERREIRA RA;
PILLINGER M; SANTOS TM; CARLOS LD; RIBEIRO-
CLARO PJA AND GONCALVES IS
TRANSMEDITERRAN SYMPOSIUM ON
ORGANOMETALLIC CHEMISTRY AND CATALYSIS
MARRAKECH, MARROCOS
2005, 131

LIQUID PHASE DEHYDRATION OF D-XYLOSE IN THE
PRESENCE OF KEGGIN-TYPE HETEROPOLYACIDS
DIAS AS; VALENTE AA AND PILLINGER M
5™ INTERNATIONAL SYMPOSIUM ON ACID BASE
CATALYSIS
MEXICO
2005, 73-74

LIQUID PHASE DEHYDRATION OF D-XYLOSE IN THE
PRESENCE OF KEGGIN-TYPE HETEROPOLYACIDS
DIAS AS; VALENTE AA AND PILLINGER M
7° ENCONTRO NACIONAL DE CATALISE E MATERIAIS
POROSOS (SPQ)
LISBOA, PORTUGAL
13-14 MAY 2005, 67-68

LOCAL ELECTROMECHANICAL PROPERTIES OF
PIEZOELECTRIC MATERIALS FOR MEMS APPLICATIONS
SHVARTSMAN VV; BDIKIN IK AND KHOLKIN AL
INTERNATIONAL SOCIETY FOR OPTICAL ENGINEERING
USA
2005, 187

LOCAL PHASE TRANSITION AND DOMAIN STRUCTURE OF (1-
X)BATIO: xSRTIO; CERAMICS VIA PIEZORESPONSE FORCE
MICROSCOPY
SALAK AN: SHVARTSMAN VV: KHOLKIN AL AND
FERREIRA VM
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND IIT INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL 105
20-23 MAR 2005
287
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LOCAL PHENOMENA AND DOMAINS IN FATIGUED PZT
CERAMICS
KHOLKIN AL; SHVARTSMAN VV; BALKE N AND
LUPASCU DC
INTERNATIONAL WORKSHOP: ELECTRO-ACTIVE
MATERIALS AND SUSTAINABLE GROWTH
FRANCE
2005, 29

LUMINESCENCE PROPERTIES OF AN EUROPIUM SALT
DISPERSED IN POLYFLUORENES
MORGADO J; CHARAS A; ALCACER L; FERNANDES J A;
SA FERREIRA RA AND CARLOS LD
6™ CONFERENCE ON INORGANIC CHEMISTRY
PORTUGAL
2005

LUMINESCENT AMINE FUNCTIONALISED ORGANIC-
INORGANIC HYBRIDS
NOBRE SS; NUNES SC; SA FERREIRA RA; GONCALVES
MC; DE ZEA BERMUDEZ V AND CARLOS LD
FISICA 2005 - FISICA PARA O SECULO XXI
PORTO, PORTUGAL
01-03 DEC 2005
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LUMINESCENT ZIRCONIUM ORGANOPHOSPHONATES AS
FUNCTIONAL ORGANIC/INORGANIC HYBRIDS
FERREIRA R; CARLOS LD; SA FERREIRA RA; PISCHEL
V; PIRES P AND DE CASTRO B
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

MACHINING OF SINTERED HARDMETAL USING CVD
DIAMOND COATED TOOLS
ALMEIDA PAZ FA; FERNANDES AJS; OLIVEIRA FIJ;
SACRAMENTO J AND SILVA RF
5™ INTERNATIONAL LATIN-AMERICAN CONFERENCE
ON POWDER TECHNOLOGY - PTECH 2005
COSTA DO SAUIPE, BRASIL
26-29 OCT 2005

MAGNETIC AND STRUCTURAL STUDIES OF FERRIHYDRITE
NANOPARTICLES FORMED WITHIN ORGANIC-INORGANIC
MATRICES
SILVA NJO; MILLAN A; AMARAL V; PALACIO F; LIZ-
MARZAN LM; CARLOS LD AND BERMUDEZ VZ
ADVANCED FUNCTIONAL NANOMATERIALS - FROM
NANOSCALE OBJECTIFS TO NANOSTRUCTURED
INORGANIC AND HYBRID MATERIALS, E-MRS 2005
SPRING MEETING
FRANCE
2005

MAGNETIC PROPERTIES OF HYBRID D-METAL COMPLEXES
OF N-PHOSPHONOMETHYL)IMINODIACETATE
GIRGINOVA P; AMARAL V; ALMEIDA PAZ F; SHIF;
ROCHA J; KLINOWSKI J AND TRINDADE T
SINGLE MOLECULE MAGNETS AND HYBRID
MAGNETIC
TRIESTE, ITALY
2005

MANGANESE AND OXOVANADIUM COMPLEXES WITH
DIAZOBUTADIENE LIGANDS IN MESOPOROUS MATERIALS
(MCM-41)
NUNES CD; VAZ PD; FERNANDES TA; FERREIRA LP;
GODINHO M; BRANDAO P; ROCHA J; GONCALVES IS;
CALHORDA MJ AND FERREIRA P
VI CONFERENCIA DE QUIMICA INORGANICA DA SPQ
MADEIRA, PORTUGAL
31 MAR-02 APR 2005, 49

MERCURY ION REMOVAL FROM AQUEOUS SOLUTIONS BY
NOVEL TITANOSILICATE IN PRESENCE OF NATURAL WATER
CONSTITUENTS

LOPES C; ROCHA J AND LIN Z

MATERIAIS 2005: XII PORTUGUESE MATERIALS

SOCIETY MEETING AND III INTERNATIONAL

MATERIALS SYMPOSIUM

UNIVERSITY OF AVEIRO, PORTUGAL

20-23 MAR 2005, 306-307

MESOPOROUS SILICA-SUPPORTED 12-TUNGSTOPHOSPHORIC
ACID CATALYSTS FOR THE LIQUID PHASE DEHYDRATION OF
D-XYLOSE

VALENTE AA; DIAS AS AND PILLINGER M

7° ENCONTRO NACIONAL DE CATALISE E MATERIAIS

POROSOS (SPQ)

LISBOA, PORTUGAL

13-14 MAY 2005, 65-66

METHANE OXIDATION OVER SOFC ANODES WITH
NANOCRYSTALLINE CERIA-BASED PHASES
KHARTON V; YAREMCHENKO A ; VALENTE A;
FROLOVAE ; IVANOVSKAYA M; FRADE J AND
MARQUES FMB
15™ INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS
GERMANY
2005, 567

METHANE OXIDATION OVER SOFC ANODES WITH
NANOCRYSTALLINE CERIA-BASED PHASES
KHARTON VV; YAREMCHENKOA A; VALENTE AA;
FROLOVA EV; IVANOVSKAYA MI; FRADE JR; MARQUES
FMB AND ROCHA J
INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS (SSI-15)
GERMANY
2005, 567

MICROSTRUCTURE CHARACTERIZATION AND DIELECTRIC
PROPERTIES OF LAMG;W;0,3 LAYERED OXIDE
KHALYAVIN DD; SENOS AMR AND MANTAS PQ
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 102

MINERALIZATION AND INTERFACIAL PROPERTIES OF
BIOCERAMICS AND TITANIUM IN CONTACT WITH PLASMA
AND SIMULATED PLASMA
SERRO AP; GISPERT MP ; CACHINHO S; CORREIA RN
AND SARAMAGO SORRENTO B
ESB2005 - 19™ EUROPEAN CONFERENCE ON
BIOMATERIALS
11-15 SET 2005

MIXED CONDUCTIVITY AND ELECTROCATALYTIC
PERFORMANCE OF SRFEO; 5 - SRAL,O, COMPOSITE
MEMBRANES

YAREMCHENKO AA; KHARTON V; VALENTE AA;

SHAULA AL; MARQUES FMB AND ROCHA J

15™ INTERNATIONAL CONFERENCE ON SOLID STATE

IONICS

GERMANY

2005, 451



MIXED CONDUCTIVITY AND ELECTROCATALYTIC
PERFORMANCE OF SRFEO3.5-SRAL,0, COMPOSITE
MEMBRANES
YAREMCHENKOA A; KHARTON VV; VALENTE AA;
SHAULA AL; MARQUES FMB AND ROCHA J
INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS (SSI-15)
GERMANY
2005, 451

MIXED CONDUCTIVITY, STABILITY AND THERMAL
EXPANSION OF SR 7CE(3MN;.xALxO3.s PEROVSKITES
FRADE JR; MAROZAU IP; KHARTON VV; VISKUP AP
AND SAMAKHVAL VV
INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS (SSI-15)
GERMANY
2005, 221

MIXED PHOTOLUMINESCENT LAYERED TB**/Y* AND CE**
LANTHANIDE SILICATES
KOSTOVA M; CARLOS LD AND ROCHA J
MATERIAIS 2005: X1 PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 285

MODELING OF THE EMISSION RED SHIFT IN AMORPHOUS
SEMICONDUCTORS AND IN ORGANIC-INORGANIC DI-
UREASIL HYBRIDS
SA FERREIRA RA; FERREIRA AL AND CARLOS LD
215T INTERNATIONAL CONFERENCE ON AMORPHOUS
AND NANOCRYSTALLINE SEMICONDUCTORS
PORTUGAL
2005

MULTIFUNCTIONAL ORGANIC/INORGANIC HYBRIDS
CARLOS LD
IV ENCONTRO DA SBPMAT - SOCIEDADE BRASILEIRA
DE PESQUISAS EM MATERIAIS
BRASIL
2005

MULTI-SITE ENERGY TRANSFER IN MICROPOROUS
LANTHANIDE SILICATES
EVANS RC; ANANIAS D; CARLOS LD AND ROCHA J
MC7: FUNCTIONAL MATERIALS FOR THE 2157
CENTURY
EDINBURGH
2005

NANOACALE CHARACTERIZATION OF FERROELECTRIC
MATERIALS FOR PIEZOELECTRIC APPLICATIONS
KHOLKIN AL; SHVARTSMAN VV AND BDIKIN IK
INTERNATIONAL SYMPOSIUM MICRO - AND NANO
SCALE DOMAIN STRUCTURING IN FERROELECTRICS
RUSSIA
2005, 17

NANOCRYSTALLINE AG-NI/CU FILMS

BDIKIN IK; STRUKOVA GK; STRUKOV GV; KEDROV VV;

MATVEEV D V ZVER’KOV SA AND KHOLKIN AL
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM

UNIVERSITY OF AVEIRO, PORTUGAL

20-23 MAR 2005, 276

NANOCRYSTALLINE DIAMOND DEPOSITION ON A SI:N4—
BIOGLASS COMPOSITE BY HFCVD
SALGUEIREDO E; ALMEIDA PAZ FA; OLIVEIRA FIJ;
FERNANDES AJS; COSTA F AND SILVA RF
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 74

NANOPARTICULAS DE OXIDOS DE FERRO EM MATRIZES
ORGANICAS-INORGANICAS
SILVA NJO; FU L; MILLAN A; URTIZBEREA A; PALACIO
F; NUNES SC; DE ZEA BERMUDEZ V; ROCHA J; LIZ-
MARZAN LM; DAHAMOUCHE K; CRAIEVICH AF;
BERQUO T; CARLOS LD AND AMARAL VS
FISICA 2005 - FISICA PARA O SECULO XXI
PORTO, PORTUGAL
01-03 DEC 2005

NEW IMPLANTABLE ORTHOPAEDIC MATERIALS - AN
ENGINEERING PERSPECTIVE
CORREIA RN
25° CONGRESSO NACIONAL DE ORTOPEDIA E
TRAUMATOLOGIA
ALGARVE, PORTUGAL
2005

NEW INSIGTHS INTO THE ENCAPSULATION OF THE QD’S VIA
IN SITU POLYMERIZATION IN MINIEMULSION
ESTEVES AC; BARROS-TIMMONS A AND TRINDADE T
8™ INTERNATIONAL SYMPOSIUM ON POLYMERS FOR
ADVANCED TECHNOLOGIES
HUNGARY
2005, 12

NEW POLYOXOTUNGSTATES WITH LN(III) AND CO(II) AND
THEIR IMMOBILIZATION IN SILICA PARTICLES
BALULA MSS; NOGUEIRA H TRINDADE T AND
CAVALEIRO AMV
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 50

NEW POLYOXOTUNGSTATES WITH LN(II) AND COI) AND
THEIR IMMOBILIZATION IN SILICA PARTICLES
BALULA MSS; NOGUEIRA H; TRINDADE T AND
CAVALEIRO AMV
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005
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NEW TUNGSTEN CARBIDE COMPOSITE POWDERS PREPARED
BY SPUTTERING
FERNANDES CM; SENOS AMR; CASTANHO JM AND
VIEIRA MT
RIVA V - 5TH IBERIAN VACUUM MEETING
PORTUGAL
2005, 55

NICKEL OXIDATION STATES AND ELECTRON-HOLE
TRANSPORT IN LAGA(MG,NI)Os.5
YAREMCHENKO AA; KHARTON VV; PATRAKEEV MV;
SHAULA AL; NAUMOVICH EN AND MARQUES FMB
10™ EUROPEAN CONFERENCE ON SOLID STATE
CHAMISTRY
UNITED KINGDOM
2005, 109

NMR STRUCTURAL CHARACTERIZATION OF A
TETRAPYRROLE BINDING PROTEIN: MURINE P22HBP
DIAS J; MACEDO AL; VOLKMAN BF; PETERSON FC;
FERREIRA GC; JEANTY N ; TAKETANI S AND
GOODFELLOW BJ
1’T IBEROAMERICAN NMR MEETING
RIO JANEIRO, BRASIL
2005, 303-304

NMR STUDIES OF MURINE P22HBP: A GENERIC
TETRAPYRROLE BINDING PROTEIN
DIAS J; MACEDO AL; VOLKMAN BF; PETERSON FC;
FERREIRA GC; JEANTY N ; TAKETANI S AND
GOODFELLOW BJ
FRONTIERS OF NMR IN MOLECULAR BIOLOGY IX
BANFF, CANADA
2005, 303-304

NONVOLATILE MEMORY AND PHOTOSENSOR ELEMENTS
BASED ON FERROELECTRIC- SEMICONDUCTOR THIN-FILM
STRUCTURES
KHOLKIN AL; AFANASJEV VP; PANKRASHKIN AV;
PRONIN IP AND TERUKOV EI
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 56

NONVOLATILE MEMORY AND PHOTOSENSOR ELEMENTS
BASED ON FERROELECTRIC- SEMICONDUCTOR THIN-FILM
STRUCTURES
KHOLKIN AL; AFANASJEV VP, PANKRASHKIN AV;
PRONIN IP AND TERUKOV EI
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 92

NOVEL COMPOUNDS WITH KEGGIN ANIONS AND ORGANIC
MOLECULES
GAMELAS JA F; SANTOS F; FELIX V; CAVALEIRO AMV;
MATOS GOMES E AND BELSLEY M
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 21

NOVEL INFRARED EMITTERS BASED ON MICROPOROUS
LANTHANIDE SILICATES
ANANIAS D; CARLOS LD AND ROCHA J
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

ORGANIC/INORGANIC HYBRIDS INCORPORATED HIGHLY
EMISSIVE BINUCLEAR EUROPIUM COMPLEXES
LIMA PP; FU L; SA FERREIRA RA; ALVES SJR; MALTA
OL; CARLOS LD
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

ORGANIC-INORGANIC HYBRIDS INVOLVING KEGGIN ANIONS
AND AMINOACIDS
SANTOS FM; ESTRADA AC; SANTOS ICMS; FELIX V;
SIMOES MMQ; NEVES MGPMS; CAVALEIRO JAS AND
CAVALEIRO AMV
VI CONFERENCIA DE QUIMICA INORGANICA DA SPQ
MADEIRA, PORTUGAL
31 MAR-02 APR 2005, 86

ORGANIC-INORGANIC HYBRIDS INVOLVING KEGGIN ANIONS
AND THE AMINOACIDS S-HISTIDINE AND S-TRYPTOPHAN
SANTOS FM; FELIX V; CAVALEIRO AMV; FERREIRA F;
MATOS GOMES E AND BELSLEY M
8™ FIGIPAS MEETING ON INORGANIC CHEMISTRY
GREECE
2005, 127

OUT-OF SUBSTRATE PLANE ORIENTATION CONTROL OF THIN
YBA,CU;0x FILMS ON NDGAO3 TILTED-AXES SUBSTRATES
MOZHAEV PB; MOZHAEVA JV; HANSEN JB; JACOBSEN
CS; BDIKIN IK; KOTELYANSKII I M; LUSANOV VA AND
KHOLKIN AL
INTERNATIONAL CONFERENCE MICRO- AND
NANOELECTRONICS
RUSSIA
2005, 68

OXIDATION OF BENZOTHIOPHENE CATALYSED BE
ORGANOTIN -OXOMOLYBDATE COORDINATION POLYMERS
VALENTE AA; PILLINGER M; GONCALVES IS AND
ROCHA]J
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 82



OXIDATION OF CYCLOALKYLAROMATICS WITH H,0, BY
IRON SUBSTITUTED POLYOXOTUNGSTATE
ESTRADA AC; SANTOS ICMS; SIMOES MMQ; NEVES
MGPMS; CAVALEIRO JAS AND CAVALEIRO AMV
6° ENCONTRO NACIONAL DE QUIMICA ORGANICA
PORTUGAL
2005, PO111

OXIDATION OF DRY METHANE OVER FE, CO, NI AND V-
CONTAINING MIXED CONDUCTORS
YAREMCHENKO AA; KHARTON VV; VALENTE AA;
SOBYANIN VA; BELYAEV VD; VENIAMINOV SA;
FRADE JR AND ROCHA J
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 85

OXYGEN EVOLUTION ON PEROVSKITE-TYPE COBALTITE
ANODES: ANALYSIS OF MATERIALS SCIENCE-RELATED
ASPECTS
KOVALEVSKY A; NAUMOVICH E; KHARTON V; FRADE
J AND SVIRIDOV D
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 154

OXYGEN ION CONDUCTORS FOR FUEL CELLS, SENSORS AND
MEMBRANES
MARQUES F AND KHARTON V
INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS (SSI-15)
GERMANY
2005, 8

OXYGEN ION CONDUCTORS FOR TECHNOLOGICAL
APPLICATIONS
MARQUES F AND KHARTON V
10™ EUROPEAN CONFERENCE ON SOLID STATE
CHAMISTRY
UNITED KINGDOM
2005, 47

OXYGEN NONSTOICHIOMETRY AND ION-ELECTRON
TRANSPORT IN PEROVSKITE-RELATED STRONTIUM
FERRITES
PATRAKEEV MV; LEONIDOV IA; KOZHEVNIKOV VL;
KHARTON VV
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 30

PFM STUDY OF LOCAL SWITCHING PROSSESES IN
PB(ZR3Tly7)O5 FILMS
BDIKIN IK; KHOLKIN AL AND KIM S-H
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 93

PHOTODEGRADATION OF ORGANIC POLLUTANTS USING
CDS/SI0, NANOCOMPOSITES AS CATALYST
MONTEIRO OC; MENDONCA MHM; PEREIRA MIS; NEVES
MC AND TRINDADE T
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

PHOTOINACTIVATION OF WASTEWATER MICROORGANISMS
BY CATIONIC AND NEUTRAL PORPHYRINS
GOMES ATPC; CARVALHO CMB; FAUSTINO MAF; TOME
JPC; NEVES GPMS; TOME AC:; LIN Z; RAINHO JP;
FERNANDES SCD; PRATA ACB; ALMEIDA MA; CUNHA
MA; ROCHA J AND CAVALEIRO JAS
11™ CONGRESS OF THE EUROPEAN SOCIETY FOR
PHOTOBIOLOGY
FRANCE
2005, 151

PHOTOLUMINESCENCE AS A LOCAL PROBE TO MONITOR
SELF-ORGANISATION IN BRIDGED SILSESQUIOXANES
PICHON BP; MOREAU JJE; BIED C; WONG CHI MAN M;
CARLOS LD; NOBRE SS AND SA FERREIRA RA
14™ INTERNATIONAL SYMPOSIUM ON
ORGANOSILICON CHEMISTRY
GERMANY
2005

®

PHOTOLUMINESCENCE ENHANCEMENT INDUCED BY SELF- P
ORGANISATION IN BRIDGED SILSESQUIOXANES 109

CARLOS LD; SA FERREIRA RA; NOBRE SS; BIED C;

PICHON B; MOREAU J; WONG CHI MAN M

MATERIAIS 2005: XII PORTUGUESE MATERIALS

SOCIETY MEETING AND III INTERNATIONAL

MATERIALS SYMPOSIUM

UNIVERSITY OF AVEIRO, PORTUGAL

20-23 MAR 2005

PHOTOLUMINESCENCE OF DI-UREASIL HYBRIDS DOPED WITH
AU AND AG SILICA COATED NANOPARTICLES
CARLOS LD; SA FERREIRA RA; BOEV VI; SILVA CJR;
GOMES MJM; LIZ-MARZAN LM
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SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
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PHOTOLUMINESCENCE OF STOICHIOMETRIC LANTHANIDE
SILICATES NASLNSI4012, LN=EU, TB
MOREIRA DOS SANTOS A; CARLOS LD AND ROCHA J
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005
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PHOTOLUMINESCENCE STUDY OF NOVEL SELF-ASSEMBLED
ORGANIC-INORGANIC MONO-AMINOSIL HYBRIDS
SA FERREIRA RA; NOBRE SS; CYBINSKA J; CARLOS LD;
NUNES SC; DE ZEA BERMUDEZ V
ADVANCED FUNCTIONAL NANOMATERIALS - FROM
NANOSCALE OBJECTIFS TO NANOSTRUCTURED
INORGANIC AND HYBRID MATERIALS, E-MRS 2005
SPRING MEETING
FRANCE
2005

PHOTOLUMINESCENT EU*-DOPED FILMS OF A
MICROPOROUS STANNOSILICATE
DOMINGUES J; CARLOS LD; ROCHA J; LIN Z AND
RAINHO JP
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 300-301

PLANAR AND UV WRITTEN CHANNEL OPTICAL WAVEGUIDES
PREPARED WITH ORMOSILS FOR INTEGRATED OPTICAL
DEVICES
MOLINA C; SA FERREIRA RA; CARLOS LD; DE ZEA
BERMUDEZ V; DAHMOUCHE K; RIBEIRO SJL;
MESSADDEQ Y; GONCALVES RR; MOREIRA PJ;
SOPPERA O; LEITE AP; MARQUES PVS AND FREJLICH J
13™ INTERNATIONAL WORKSHOP ON SOL-GEL
SCIENCE AND TECHNOLOGY
USA
2005

POLYMER NANOCOMOSITES PREPARATION/
CHARACTERIZATION: ZETA POTENTIAL AND PARTICLE SIZE
MEASUREMENTS
ABREU VL; LAPCIKOYA B; BARROS-TIMMONS A;
LEHOCKY M; ESTEVES AC; OLIVEIRA FC AND LAPCIK
J
INTERNATIONAL CONFERENCE ON SURFACES,
COATINGS AND NANOSTRUCTURED MATERIALS
PORTUGAL
2005

POLYOXOMETALATES: FROM DISCRETE CLUSTERS TO
NETWORKS IN ORGANIC/INORGANIC HYBRID MATERIALS
RODRIGUES M; ALMEIDA-PAZ FA; SA FERREIRA RA;
CARLOS LD; NOGUEIRA H
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

POTENTIAL FOR EMBEDDED APPLICATIONS OF PZT THIN
AND THICK FILMS DIRECTLY DEPOSITED ON CU FOILS
WU A; VILARINHO PM; SRINIVASAN S; KINGON AIL
REANEY IM; RAMOS AR AND ALVES E
COST MATERIALS ACTION 528
CZECH REPUBLIC
2005

PREPARATION AND CHARACTERIZATION OF ORGANOSILICON
THIN FILMS PREPARED BY ATMOSPHERIC PRESSURE
SURFACE BARRIER DISCHARGE FOR SELECTIVE ADHESION OF
YARROWIA LIPOLYTICA YEAST CELLS

LEHOCKY M; AMARAL PFF; STAHEL P; COELHO MAZ;

BARROS-TIMMONS A AND COUTINHO JAP

6™ ADVANCED COURSE IN CELL-MATERIAL

INTERACTIONS AT MOLECULAR LEVEL

PORTUGAL

2005

PREPARATION AND LUMINESCENCE PROPERTIES OF
ORGANICALLY MODIFIED SILICA XEROGELS FROM 3-
AMINOPROPYLTRIMETHOXYSILANE AND 3-
ISOCYANATEPROPYLTRIETHOXY-SILANE THROUGH
CARBOXYLIC ACID SOLVOLYSIS

FU L; SA FERREIRA RA; NOBRE SS; ROCHA J AND

CARLOS LD
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SOCIETY MEETING AND III INTERNATIONAL

MATERIALS SYMPOSIUM

UNIVERSITY OF AVEIRO, PORTUGAL

20-23 MAR 2005

PREPARATION AND PHOTOLUMINESCENCE PROPERTIES OF
DI-UREASILS UNDOPED AND DOPED WITH LANTHANIDE
COMPLEX BY CONVENTIONAL AND SOLVOLYSIS SOL-GEL
METHODS

FU L; SA FERREIRA RA; CARLOS LD; FERNANDES JA;

GONCALVES IS AND DE ZEA BERMUDEZ V

IIJORNADAS DO CICECO

UNIVERISTY OF AVEIRO, PORTUGAL

07-08 JAN 2005, 41

PREPARATION AND PIEZOELECTRIC PROPERTIES OF
PBZR 5,T] 4303 THICK FILMS
VYSHATKO NP; KHOLKIN AL AND VILARINHO PM
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 96

PREPARATION AND PROPERTIES OF NEW SUPERCONDUCTOR
MATERIAL MGB2
SILVA R; AMARAL V; OLIVEIRA F; ARAUJO J; REIS M;
VIEIRA J; SOUSA JB; CARRASCO MF AND COSTA F
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 140-14

PREPARATION OF NEW IMMOBILIZED PHOTOSENSITIZERS
CARVALHO CMB; GOMES ATPC; FAUSTINO MAF; TOME
JPC; NEVES GPMS; TOME AC; RAINHO JP; LIN Z;
ALMEIDA MA; CUNHA MA; ROCHA J AND CAVALEIRO
JAS
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 334



PREPARATION OF PHOTOLUMINESCENT MATERIALS FROM A

LANTHANIDE-DOPED MICROPOROUS TITANOSILICATE
PRECURSOR
LIN Z; CARLOS LD; ROCHA J AND RAINHO JP
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 116

PREPARATION OF TIO2/CELLULOSE NANOCOMPOSITE
MATERIALS
MARQUES PAAP; TRINDADE T AND NETO CP
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

PREPARATION OF TITANOSILICATE ETS-10 AND
VANODOSILICATE AM-6 MEMBRANES
TISCORNIA I; LIN Z; ROCHA J; TELLEZ C; CORONAS J
AND SANTAMARIA J
3% INTERNATIONAL FEZA CONFERENCE
PRAGUE, CZECH REPUBLIC
23-26 AGOST 2005, PO 35

PROCESSING AND CHARACTERIZATION OF (1-
X)(NA,,BI,2)TIOs\LAMMG;;T1,2,)O3; CERAMICS
SALAK AN; VYSHATKO NP; KHOLKIN AL; FERREIRA
VM; OLEKHNOVICH NM; RADYUSH YUV AND
PUSHKAREV AV
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 101

RESENT PROGRESSES ON KRAFT PULP DELIGNIFICATION
WITH POLYOXOMETALATES
GAMELAS J PONTES AS; EVTUGUIN DV AND XAVIER
AMRB
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 19

SCANNING FORCE MICROSCOPY OF FERROELECTRIC
RELAXORS
KHOLKIN AL; SHVARTSMAN VV AND BDIKIN IK
11™ INTERNATIONAL MEETING ON
FERROELECTRICITY
BRASIL
05-09 SEPT 2005, 36

SELF-ASSEMBLY PROPERTIES OF SILOXANE-BASED HYBRIDS
INCORPORATING METHYL-END CAPPED ALKYLENE CHAINS
NUNES SC; DE ZEA BERMUDEZ V; SA FERREIRA RA;
CARLOS LD; SILVA MM; SMITH MJ; OSTROVSKII D AND
ROCHAJ
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

SETTING BEHAVIOUR OF WASTE-BASED CEMENTS
ESTIMATED BY IMPEDANCE SPECTROSCOPY AND
TEMPERATURE MEASUREMENTS

RAUPP-PEREIRA F; RIBEIRO MJ; SEGADAES AM AND

LABRINCHA JA

XLV CONGRESO DE LA SOCIEDAD ESPANOLA DE

CERAMICA Y VIDRIO (SECV)

SEVILHA, SPAIN

02-05 NOV 2005, PT 75

SOL-GEL SYNTHESIS AND STRUCTURE OF HYBRID
NANOMATERIALS CONTAINING METHYLMETHACRYLATE
SALVADO IMM; FERNANDES MHV; WU A; CHERNEV G;
SAMUNEVAB AND DJAMBASKI P
NANOSMATO5- INTERNATIONAL CONFERENCE ON
SURFACES, COATINGS AND NANOSTRUCTURED
MATERIALS
PORTUGAL
2005

SOL-GEL SYNTHESIS OF SILICA HYBRIDS CONTAINING
NATURAL ORGANIC POLYMERS
CHERNEV GE; SAMUNEVA BI; DJAMBASKI LUDMILA
PR; KABAIVANOVA V; SALVADO IMM; FERNANDES
MHV AND WU A
13™ INTERNATIONAL WORKSHOP ON SOL-GEL
SCIENCE AND TECHNOLOGY
USA
2005, 191-192

SOLID STATE INCLUSION OF BIS- AND TRIS-
FERROCENYLSILANE IN NATIVE CYCLODEXTRINS
BRAGA SS; FERNANDES JA; LIMA S; PILLINGER M;
TEIXEIRA-DIAS JIC; RIBEIRO-CLARO P AND
GONCALVES IS
I1 JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 22

SPECTROSCOPIC STUDY OF DI-UREASIL ORGANIC-INORGANIC
HYBRIDS INCORPORATING NEW EU** AND GD** B-DIKETONATE
COMPLEXES

LIMA PP; SA FERREIRA RA; FREIRE RO; JUNIOR SA;

CARLOS LD

IV ENCONTRO DA SBPMAT - SOCIEDADE BRASILEIRA

DE PESQUISAS EM MATERIAIS

BRASIL
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STRESS - INFLUENCE ON THE PROPERTIES OF MG DOPED
SRTIO; THIN FILMS
VILARINHO PM; OKHAY O AND WU A
MATERIALS RESEARCH SOCIETY MEETING
BOSTON, USA
28 NOV - 02 DEC 2005

STRUCTURAL CHARACTERIZATION OF THE LIGNIN FROM
BANANA PLANT LEAF SHEATHS
OLIVEIRA AL; CORDEIRO N; EVTUGUIN DV;
SELVESTRE AJ; SILVA AM AND TORRES IC
INTERN CHEM CONGRESS OF PACIFIC BASIN
SOCIETIES (PACIFICHEM)
HONOLULU, HAWAII, USA
15-20 Dec 2005, 334

STRUCTURAL PHASE TRANSITION IN DOPED STRONTIUM
TITANATE
VILARINHO PM; TKACH A; KHOLKIN AL; REANEY IM;
POKORNY J AND PETZELT J
MATERIALS RESEARCH SOCIETY MEETING
BOSTON, USA
28 NOV-02 DEC 2005, 77

STRUCTURE AND DIELECTRIC BEHAVIOR OF THE (1-
X)LAMG;,T1;2)03xBAMG,W,,,)0; MICROWAVE CERAMICS
SALAK AN; KHALYAVIN DD; SENOS AMR; MANTAS PQ
AND FERREIRA VM
11™ INTERNATIONAL MEETING ON
FERROELECTRICITY
BRASIL
05-09 SEPT 2005, IMF-03-021

STRUCTURE AND PHOTOLUMINESCENCE STUDY OF NOVEL
ORGANIC/INORGANIC AMIDOSIL HYBRIDS
SA FERREIRA RA; NUNES SC; NOBRE S; CYBINSKA JJ;
DE ZEA BERMUDEZ V AND CARLOS LD
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

STUDY OF WASTE-BASED CERAMIC PIGMENTS
COSTA G; RIBEIRO MJ; TRINDADE T AND LABRINCHA
JA
XLV CONGRESO DE LA SOCIEDAD ESPANOLA DE
CERAMICA Y VIDRIO (SECV)
SEVILHA, SPAIN
02-05 NOV 2005, PC 53

STUDY ON THE PRIMARY STRUCTURE OF EUCALYPTUS
GLOBULUS HETEROXYLAN
EVTUGUIN DV; DOMINGUES MRM; PINTO PC; REIS A
AND PASCOAL NETO C
6™ INTERNATIONAL MEETING OF THE PORTUGUESE
CARBOHYDRATE GROUP (GLUPOR 6)
COIMBRA, PORTUGAL
11-15 SEPT 2005, 35

STUDY ON THE PRIMARY STRUCTURE OF EUCALYPTUS
GLOBULUS HETEROXYLAN
EVTUGUIN DV; DOMINGUES MRM,; PINTO PC; REIS A
AND PASCOAL NETO C
6™ INTERNATIONAL MEETING OF THE PORTUGUESE
CARBOHYDRATE GROUP (GLUPOR 6)
COIMBRA, PORTUGAL
11-15 SEPT 2005, 35

SURFACE MICROSTRUCTURE AND ORIENTATION OF THE
EPITAXIAL YBA,CU;OX THIN FILMS ON TILTED-AXES
SUBSTRATES
BDIKIN IK; MOZHAEVA JE; MOZHAEV PB; JACOBSEN
CS; HANSEN JB; KHOLKIN AL; LUZANOV VA AND
KOTELYANSKII IM
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 293

SYNTHESIS AND CHARACTERISATION OF A NOVEL
PHOSPHOVANADATE LAYERED HYBRID MATERIAL
SHI F; ALMEIDA PAZ FA; TRINDADE T; KLINOWSKI J
AND ROCHAJ
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

SYNTHESIS AND CHARACTERIZATION OF A NEW COMPOUNDS
WITH THE KEGGIN ANIONS [PM,04]*, M = MO, W, AND 2-
AMINO-5-NITROPYRIDINE
GAMELAS JAF; SANTOS FM; FELIX V; CAVALEIRO AMV;
MATOS GOMES E AND BELSLEY M
VI CONFERENCIA DE QUIMICA INORGANICA DA SPQ
MADEIRA, PORTUGAL
31 MAR-02 APR 2005, 87

SYNTHESIS AND CHARACTERIZATION OF LAYERED DOUBLE
HYDROXIDES INTERCALATED BY OXOMOLYBDENUM AND
OXOTUNGSTEN COMPLEXES

GAGO S; DIAS AS; MONTEIRO B; PILLINGER M;

VALENTE AA; SANTOS TM AND GONCALVES IS

13™ INTERNATIONAL SYMPOSIUM ON INTERCALATION

COMPOUNDS

FRANCE

2005, P069

SYNTHESIS AND CHARACTERIZATION OF MULTIFERROIC
COMPOSITES BASED ON MANGANATE-TYPE PEROVSKITES
SONG G AND KHOLKIN AL
MATERIALS RESEARCH SOCIETY MEETING
BOSTON, USA
28 NOV-02 DEC 2005, 156



SYNTHESIS AND DISPERSION OF PZT ULTRAFINE POWDERS
WU A; VAN GENECHTEN D; VILARINHO PM AND VAN
BAEL MK
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 96

SYNTHESIS AND PHOTOLUMINESCENCE OF EU3+-DOPED
ETS-10 FILMS
LIN Z; TAINHO JP; VALENTE A; DOMINGUES J; ROCHA
J AND CARLOS LD
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 38

SYNTHESIS AND PHOTOLUMINESCENT PROPERTIES OF -
DIKETONATES LANTHANIDES COMPLEXES
FERNANDES M; NUNES SC; NOBRE SS; DE ZEA
BERMUDEZ V; CHARAS A; MORGADO J; SA FERREIRA
RA AND CARLOS LD
8° ENCONTRO NACIONAL DE FOTOQUIMICA
COIMBRA, PORTUGAL
16-17 DEC 2005

SYNTHESIS AND PROPERTIES OF SILICA PREPARED/
COMMERCIAL NANOPARTICLES ENCAPSULATED BY
POLYSTYRENE

LEHOCKY M; BARROS-TIMMONS A; ESTEVES AC AND

COUTINHO JAP

XVIITH EUROPEAN CHEMISTRY AT INTERFACES

CONFERENCE

UNITED KINGDOM

2005, 182

SYNTHESIS OF FERROCENYLDIIMINE METAL CARBONYL
COMPLEXES AND AN INVESTIGATION OF THE MO ADDUCT
ENCAPSULATED IN CYCLODEXTRIN
PETROVSKI Z; BRAGA SS; RODRIGUES SS; PEREIRA
CCL; GONCALVES IS; PILLINGER M; FREIRE C AND
ROMAO CC
XVI FECHEM CONFERENCE ON ORGANOMETALLIC
CHEMISTRY
BUDAPESTE, HUNGARY
2005, 102

SYNTHESIS, CHARACTERIZATION AND LUMINESCENCE
PROPERTIES OF -CYCLODEXTRIN INCLUSION COMPOUNDS
CONTAINING EUROPIUM(II]) TRIS(B-DIKETONATE)
BRAGA SS; FERNANDES JA; SA FERREIRA RA;
PILLINGER M; CARLOS LD; RIBEIRO-CLARO PJA AND
GONCALVES IS
EUROCONFERENCE ON EVALUATIONS AND
PREDICTIONS OF SOLID STATE MATERIALS
PROPERTIES
HELSINKI, FINLAND
2005

SYNTHESIS, CHARACTERIZATION AND PHOTOLUMINESCENCE
OF EU3+-DOPPED TIN-UMBITE FILMS
LIN Z; DOMINGUES J; RAINHO JP; ROCHA J AND
CARLOS LD
7° ENCONTRO NACIONAL DE CATALISE E MATERIAIS
POROSOS (SPQ)
LISBOA, PORTUGAL
13-14 MAY 2005
101-102

SYNTHESIS, SURFACE MODIFICATION AND PROPERTIES OF
COPT3 AND FEPT3 NANOPARTICLES
NEVES M C; LIZZMARZAN L M; KHOLKIN A AND
TRINDADE T
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 265

SYNTHESIS, SURFACE MODIFICATION AND PROPERTIES OF
COPT; AND FEPT; NANOPARTICLES
NEVES MC; LIZ-MARZAN L; KHOLKIN AL AND
TRINDADE T
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

SYNTHETIC AND PHOTOLUMINESCENCE STUDIES ON
LANTHANIDE DOPED ZNO NANOSTRUCTURES
PEREIRA AS; PERES M; ESTEVES AC; NEVES A; SOARES
J; MONTEIRO T AND TRINDADE T
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

TEXTURE - PROPERTY RELATIONSHIPS IN BI-LAYERED
CERAMICS: A CASE STUDY OF SRBL,TA,Oq
AMORIN H; KHOLKIN AL AND COSTA MEV
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 16

THE EFFECT OF ANNEALING TEMPERATURE ON THE
TRANSPORT PROPERTIES OF BSSCO FIBRES FROWN BY LFZ
AND EALFZ
CARRASCO MF; MONTEIRO JH; AMARAL VS; SILVA RF;
VIEIRA JM AND COSTA FM
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 124-125

‘ ®



=
Hle

THE EFFECTS OF CA AND MN EXCESS CO-DOPING IN CMR
MANGANITES SOLID SOLUTION STRUCTURES
FIGUEIRAS F; VIEIRA JM; GUZIK ME; LEGENDZIEWICZ
J; TAVARES PB AND AMARAL VS
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 127

THE GROWTH OF SIC CRYSTALS FROM SI-CO MOLTEN
ALLOY FLUXES
GAO MX; PAN Y; OLIVEIRA FJ; YANG GY AND VIEIRA
M
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 24-25

THE OXIDATION BEHAVIOUR OF TIC MATRIX NLAL AND
FE40AL TOUGHENED COMPOSITES AT HIGH TEMPERATURE
GAO MX; OLIVEIRA FJ; PAN Y; JIANG EB; BAPTISTA JL
AND VIEIRA IM
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 189-190

THE USE OF CVD DIAMOND COATED SI;N4; TOOLS FOR
MACHINING SINTERED HARDMETAL
ALMEIDA PAZ FA; OLIVEIRA FJ; SOUSA M;
FERNANDES AJS AND SILVA RF
II JORNADAS DO CICECO
UNIVERISTY OF AVEIRO, PORTUGAL
07-08 JAN 2005, 63

THE USE OF NUCLEAR MAGNETIC RESONANCE
SPECTROSCOPY FOR THE UNDERSTANDING OF FRUIT
BIOCHEMISTRY

GIL AM

IX CONGRESSO LUSO-ESPANHOL DE FISIOLOGIA

VEGETAL

EVORA, PORTUGAL

2005, 314

TITANOSILICATE UMBITE MEMBRANES FOR THE
SEPARATION OF H,
SEBASTIAN V; TELLEZ C; SANTAMARIA J; CORONAS J;
LIN Z AND ROCHA J
2> EUROPEAN HYDROGEN ENERGY CONFERENCE
SPAIN
2005, 525-526

TRANSPORT PROPERTIES AND ELECTROCHEMICAL
ACTIVITY OF YBA(CO,FE);0-,; CATHODES
TSIPIS EV; KHARTON VV AND FRADE JR
INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS (SSI-15)
GERMANY
2005, 470

TRANSPORT PROPERTIES, THERMAL EXPANSION AND
SINTERABILITY OF SRCE(Y)Os.; CERAMICS
KHARTON VV
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 147

TUNING OF MAGNETOCALORIC EFFECT IN FERROMAGNETIC
LA-SR MANGANITES THROUGH ER AND EU DOPING
AMARAL JS; REIS MS; AMARAL VS; MENDONCA TM;
ARAUIJO JP; TAVARES PB AND VIEIRA IM
MATERIAIS 2005: XII PORTUGUESE MATERIALS
SOCIETY MEETING AND III INTERNATIONAL
MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005, 116-117

UNUSUAL FULL-COLOR PHOSPHORS: NA;RESI;:09
ANANIAS D; CARLOS LD AND ROCHA J
RARE EARTH DOPED PHOTONIC MATERIALS, E-MRS
2005 SPRING MEETING
FRANCE
2005

UTILIZACAO DE LAMA DE FILTRACAO DE AGUA COMO
ADJUVANTE DE TRABALHABILIDADE EM ARGAMASSA DE
REBOCO
RAUPP-PEREIRA F; SEGADAES AM AND LABRINCHA JA
1° CONGRESSO NACIONAL DE ARGAMASSAS DE
CONSTRUCAO, APFAC
LISBOA, PORTUGAL
24-25 NOV 2005, PAPER 07/05

WOOD POLYSACCHARIDES: STRUCTURE AND BEHAVIOUR IN
ALKALINE PULPING PROCESSES (PLENARY LECTURE)
PASCOAL NETO C
6™ INTERNATIONAL MEETING OF THE PORTUGUESE
CARBOHYDRATE GROUP (GLUPOR 6)
COIMBRA, PORTUGAL
11-15 SEPT 2005, 9
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BRASIL
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12° ENCONTRO DA SOCIEDADE PORTUGUESA DE MATERIAIS
UNIVERSITY OF AVEIRO, PORTUGAL
2005

13™ INTERNATIONAL SYMPOSIUM ON WOOD, FIBRE AND
PULPING CHEMISTRY (ISWFPC)

AUCKLAND, NEW ZEALAND

16-19 MAY 2005

14* CONFERENCIA NACIONAL DE FISICA, SOCIEDADE
PORTUGUESA DE FISICA

PORTO, PORTUGAL

01- 03 DEC 2005

2P ULCOS SEMINAR - ULTRA LOW CO2 STEELMAKING
UNIVERSITY OF AVEIRO, PORTUGAL
21-22 SEPT 2005

4° ENCONTRO DA DIVISAO DE ENSINO E DIVULGACAO DA
QUIMICA - SOCIEDADE PORTUGUESA DE QUIMICA
PAVILHAO DO CONHECIMENTO E FIL — LISBOA,
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6° ENCONTRO DE QUIMICA INORGANICA - SOCIEDADE
PORTUGUESA DE QUIMICA

FUNCHAL, MADEIRA, PORTUGAL
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ADVANCES IN PHYSICAL SCIENCES: MEETING IN HONOUR OF
PROFESSOR A. L. LEITE VIDEIRA

UNIVERSITY OF AVEIRO, PORTUGAL

05 - 07 SEPT 2005

CIAT- CO2 NAS INDUSTRIAS DE ALTA TEMPERATURA
UNIVERSITY OF AVEIRO, PORTUGAL
16 DEC 2005

ELECTROCERAMICA - VII REUNION NACIONAL
TERUEL, ESPANHA
JUN - JUL 2005

EUROBICS
UNIVERSITY OF AVEIRO, PORTUGAL
02 - 06 JUL 2006

EUROCORR-2005
LISBOA, PORTUGAL
04 - 07 SEPT 2005

Congress Organisation

4™ CHINA INTERNATIONAL CONFERENCE ON HIGH-
PERFORMANCE CERAMICS - CICC-4

CHENGDU, CHINA

23-26 OCT 2005

II JORNADAS CICECO
UNIVERSITY OF AVEIRO
07 - 08 JAN 2005

III INTERNATIONAL MATERIALS SYMPOSIUM: MATERIAIS2005
UNIVERSITY OF AVEIRO, PORTUGAL
21-23 MAR 2005

INTERNATIONAL CONFERENCE ON POROUS CERAMIC
MATERIALS

BRUGGE, BELGIUM

20-21 OCT 2005

INTERNATIONAL SYMPOSIUM MICRO- AND NANOSCALE
DOMAIN STRUCTURING

EKATERINBURG; RUSSIA

15-19 NOV 2005

IX ECERS CONFERENCE
PORTOROZ, SLOVENIA
20-24 JUN 2005

MATERIAIS 2005, XII PORTUGUESE MATERIALS SOCIETY
MEETING SPM, III INTERNATIONAL MATERIALS SYMPOSIUM
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

MICROSCOPY CONFERENCE 2005, MC 2005
DAVOS, SUICA
28 AGO - 02 SEPT 2005

SCHOOL ON MATERIALS AND CULTURAL HERITAGE (IN
MATERIALS 2005)

UNIVERSITY OF AVEIRO, PORTUGAL

20 MAR 2005

SIMPOSIO: FERTILIDADE MASCULINA: PROBLEMAS E
PERSPECTIVAS

UNIVERSITY OF AVEIRO, PORTUGAL

29 JUN 2005

SSI 15 - INTERNATIONAL CONFERENCE ON SOLID STATE
IONICS

BADEN, GERMANY

JUN 2005



SYMPOSIUM E-MATERIALS IN ELECTROMAGNETIC FIELDS-
9TH EUROPEAN CERAMIC SOCIETY CONFERENCE
PORTOROZ, SLOVENIA
19-23 JUN 2005

WORKSHOP - POLIURETANOS: ASPECTOS FUNDAMENTAIS E
PROCESSOS DE FABRICO

UNIVERSITY OF AVEIRO, PORTUGAL

30 SEPT 2005

WORKSHOP ON MATERIALS AND TECHNOLOGIES
ASSOCIATED TO MICRO/NANO - FABRICATION OF
STRUCTURAL COMPONENTS

UNIVERSITY OF AVEIRO, PORTUGAL

23 MAR 2005

XIX ENCONTRO DA ASSOCIACAO DE TECNICOS DE
CELULOSE E PAPEL DE PORTUGAL (TECNICELPA)
TOMAR, PORTUGAL
20-23 APR 2005

‘ ®
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1° CURSO DE TRABALHOS PRATICOS DO 12° ANO
UNIVERSITY OF AVEIRO, PORTUGAL
12 NOV 2005

2° CURSO DE TRABALHOS PRATICOS DO 12° ANO
UNIVERSITY OF AVEIRO, PORTUGAL
28 NOV 2005

ANALYTICAL TOOLS WITH APPLICATIONS FOR WOOD AND
PULPING CHEMISTRY (COST E41 ACTION)
2005

CO2 NAS INDUSTRIAS DE ALTAS TEMPERATURAS — CIAT
UNIVERSITY OF AVEIRO, PORTUGAL
16 DEC 2005

JOINT MASTER PROGRAMME IN MATERIALS SCIENCE AND
ENGINEERING
2004

COST 525 —- GRAIN BOUNDARY ENGINEERING, SUMMER
SCHOOL

GENOVA, ITALIA

MAY 2005

CURSO AVANCADO: FLOW CYTOMETRIC AND MICROSCOPY
ANALYSES OF REPRODUCTIVE CELLS

UNIVERSITY OF AVEIRO, PORTUGAL

30 SEPT 2005

Courses, Seminars and Training Programmes

MATERIAS 2005
UNIVERSITY OF AVEIRO, PORTUGAL
20-23 MAR 2005

THE SCIENCE & TECHNOLOGY WEEK
2005

ACTIVIDADE LABORATORIAL (AL 1.5): COMO DETERMINAR A
CONCENTRACAO DE UMA SOLUCAO CORADA PELA
INTENSIDADE DA SUA COR? (TRABALHOS PRATICOS DO 12°
ANO")

PHYSICOCHEMISTRY OF LIGNIN
ARKHANGELSK TECHNICAL UNIVERSITY,
03 - 06 JUL 2005

POLIURETANOS: ASPECTOS FUNDAMENTAIS E PROCESSOS DE
FABRICO

UNIVERSITY OF AVEIRO, PORTUGAL

30 SEPT 2005

SESSOES DE DEBATE SOBRE TECNOLOGIA CERAMICA: A
CONFORMACAO NA TECNOLOGIA CERAMICA: PERSPECTIVAS
DE DESENVOLVIMENTO

UNIVERSITY OF AVEIRO, PORTUGAL

16-19 MAY 2005

SESSOES DE DEBATE SOBRE TECNOLOGIA CERAMICA: A
SECAGEM E A COZEDURA NA TECNOLOGIA CERAMICA:
PERSPECTIVAS DE DESENVOLVIMENTO

UNIVERSITY OF AVEIRO, PORTUGAL

16-19 MAY 2005



“RELATIVIDADE A VELOCIDADE DO CARACOL”
AMARAL V

UNIVERSITY OF MINHO, PORTUGAL

2005

“RELATIVIDADE A VELOCIDADE DO CARACOL”
AMARAL V

UNIVERSITY OF AVEIRO, PORTUGAL

2005

“POLYMERS FROM RENEWABLE RESOURCES”
GANDINI A

UNIVERSITY OF AVEIRO, PORTUGAL

JUN - JUL 2005

“BIOMASS AS A SOURCE OF NEW PLASTICS: A GREEN
ALTERNATIVE TO PETROLEUM”

GANDINI A

SEMANA DA CIENCIA E DA TECNOLOGIA, UNIVERSITY OF
AVEIRO, PORTUGAL

OCT 2005

A NON DESTRUCTIVE METHOD TO ASSESS DELAMINATION
OF CERAMIC

TILESTARI G; ROMAGNOLI M; FERREIRA JMF

IX CONFERENCE & EXHIBITION OF THE EUROPEAN CERAMIC
SOCIETY, PORTOROZ, SLOVENIA

19 - 23 JUN 2005

CIENCIA E ARTE’ SEMANA CULTURAL 2005
COUTINHO JAP

ESCOLA SECUNDARIA DE ARCOZELO, PORTUGAL
MAY 2005

CO-EDITOR OF SPECIAL ISSUE ON NANOSCALE
FERROELECTRIC IN IEEE TRANSACTIONS ON ULTRASONICS,
FERROELECTRICS AND FREQUENCY CONTROL

KHOLKIN A L

2005

COLLABORATION WITH TWO LOCAL INDUSTRIES: FLEXIPOL
AND WEBER CIMENFIX, VIA INDUSTRIAL INTERNSHIPS WITH
THE PURPOSE OF ESTABLISHING FUTURE RESEARCH
COLLABORATIONS

COLLOIDAL PROCESSING — THE BEST APPROACH FOR SELF-
REINFORCING AND PRESSURELESS SINTERING NITRIDE-
BASED CERAMICS

FERREIRA JMF; OLHERO SMH; XIN X; LIU G AND CHEN K
EUROPEAN CONGRESS ON ADVANCED MATERIALS AND
PROCESSES, PRAGUE, CZECH REPUBLIC

5-8 SEP 2005

Reaching Out Activities

COMO VICE-PRESIDENTE DA SOCIEDADE PORTUGUESA DE
FISICA COLABOREI NA PREPARACAO E ORGANIZACAO DE
DIVERSAS ACTIVIDADES PARA COMEMORACAO DO ANO
INTERNACIONAL DA FISICA, 2005

COTEC COURSE - TECHNOLOGY COMMERCIALIZATION
WU A

UNIVERSITY OF PORTO, PORTUGAL

FEB-JUN 2005

“DE COMPOSTOS DE COORDENACAO AOS NANOMATERIAIS”
TRINDADE T

UNIVERSITY OF COIMBRA, PORTUGAL

18 MAY 2005

DESENVOLVIMENTO DE ACTIVIDADES LABORATORIAIS PARA
A 1* UNIDADE DO PROGRAMA DA DISCIPLINA DE QUIMICA DO
12° ANO E DEMONSTRACOES DESSAS ACTIVIDADES
LABORATORIAIS DEDICADAS A PROFESSORES E ALUNOS
FRADE J

NOV 2005

DOS 0°C AOS -195°C EM 10 SEGUNDOS — DEMONSTRACAO
EXPERIMENTAL PARA ALUNOS

RIBEIRO-CLARO, P

SEMANA DA CIENCIA E DA TECNOLOGIA, UNIVERSITY OF
AVEIRO, PORTUGAL

23 NOV 2005

EDITOR ASSOCIADO DA REVISTA INTERNACIONAL
“TRANSACTIONS ON ULTRASONICS, FERROELECTRICS AND
FREQUENCY CONTRO DE IEEE”

KHOLKIN A L

USA

2005

FROM MOLECULAR COMPOUNDS TO NANOSTRUCTURED
MATERIALS (LECTURE)

TRINDADE T

UIMP, PONTEVEDRA, GALIZA- SPAIN

05 - 09 SEPT 2005

IMPLEMENTACAO DA PLATAFORMA QUIMIMATER PARA
COLABORACOES COM ESCOLAS NO AMBITO DA DISCIPLINA
DE QUIMICA DO 12° ANO

FRADE ]

2005

‘ ®
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INFLUENCE OF LITHIUM OXIDE AS AUXILIARY FLUX ON THE
PROPERTIES OF TRIAXIAL PORCELAIN BODIES
TULYAGANOYV D; FERNANDES H; AGATHOPOULOS S;
FERREIRA JMF

IX CONFERENCE & EXHIBITION OF THE EUROPEAN CERAMIC
SOCIETY, PORTOROZ, SLOVENIA

19-23 JUNE 2005

MEMBER OF THE EDITORIAL BOARD OF THE JOURNAL OF
SOLID STATE

KHARTON V

2005

MEMBRO DA COMISSAO FERROELECTRICA DA SOCIEDADE
IEEE

KHOLKIN AL

USA

2005

NANOTECNOLOGIA: PROGRAMA RADIOFONICO NA TSF
TRINDADE T AND ROCHA J
26 DEC 2005

OLIMPIADAS DE QUIMICA - FINAL
RIBEIRO-CLARO, P

UNIVERSITY OF AVEIRO, PORTUGAL
04 MAI 2005

OLIMPIADAS DE QUIMICA — SEMIFINAL
RIBEIRO-CLARO, P

UNIVERSITY OF AVEIRO, PORTUGAL

06 MAR 2005

OLIMPIADAS DE QUIMICA JUNIOR
RIBEIRO-CLARO, P

UNIVERSITY OF AVEIRO, PORTUGAL
23 APR 2005

ORGANIZADOR E MEMBRO DO CONCELHO CONSULTIVO DE
CONFERENCIA EUROPEIA ECAPD

KHOLKIN AL

2005

ORGANIZADOR E MEMBRO DO CONCELHO CONSULTIVO DE
CONFERENCIA INTERNACIONAL ISDS

KHOLKIN AL

2005

PALESTRA COM FORMATO DE DEMONSTRACOES
EXPERIMENTAIS SOBRE O TEMA “A VOLTA DE UMA BEBIDA
TIPO COLA”

EM CONJUNTO COM J AL COSTA

SEMANA DA CIENCIA E TECNOLOGIA, UNIVERSITY OF
AVEIRO, PORTUGAL

23 NOV 2005

PALESTRA DO TIPO “CONVERSAS COM OS ALUNOS” SOBRE O
TEMA “ONDE ESTA A QUIMICA NO AMBIENTE?”

SEMANA DA CIENCIA E TECNOLOGIA, UNIVERSITY OF
AVEIRO, PORTUGAL

23 NOV 2005

PARTICIPACAO NA SEMANA DA PRATICA PEDAGOGICA
SANTOS T

PARTICIPACAO NAS OLIMPIADAS NACIONAIS DA QUIMICA
SANTOS T

PROCESSING OF ADVANCED CERAMICS BY
ENVIRONMENTALLY FRIENDLY TECHNIQUES
FERREIRA JMF

INSTITUTO DE INGINERIA, UNAM, MEXICO

02 DEC 2005

PROCESSING OF TRADITIONAL CERAMICS FROM RAW
MATERIALS TO FINAL PRODUCTS

FERREIRA JMF

INSTITUTO DE INGINERIA, UNAM, MEXICO

30 NOV 2005

PROGRAMA “EUREKA — ESPECIAL DE NATAL”
RIBEIRO-CLARO P

RADIO TSF, PORTUGAL

18 DEC 2005

ROGRAMA “QUIMIMATER” — PLATAFORMA DE
COLABORACAO PARA O ENSINO DA QUIMICA DE MATERIAIS
NO 12° ANO DO ENSINO SECUNDARIO

SILVARF

2005

RECYCLING OF INDUSTRIAL RESIDUES IN TRADITIONAL
CERAMIC FORMULATIONS - THE STRIDE FOR A CLEAN AND
FRIENDLY ENVIRONMENT

FERREIRA JMF; TORRES P AND MANJATE RS

IX CONFERENCE & EXHIBITION OF THE EUROPEAN CERAMIC
SOCIETY, PORTOROZ, SLOVENIA

19-23 JUNE 2005

SEMANA DA CIENCIA E TECNOLOGIA DA UA - 'ENSINAR A
ENSINAR MATERIAIS'

VILARINHO PM

UNIVERSITY OF AVEIRO, PORTUGAL

21-27 NOV 2005

SUITABILITY OF TRADITIONAL CERAMIC FORMULATIONS TO
INCORPORATE SEVERAL INDUSTRIAL WASTES — CASE
STUDIES

FERREIRA JMF

INSTITUTO DE INGINERIA, UNAM, MEXICO

01 DEC 2005



5

PROJECTS







ACER -ADVANCED CERAMIC MATERIALS: SYNTHESIS AND
STRUCTURE
FP5 HPMT/CT/2000/00206

AROMA PERMEABILITY IN PACKING MATERIALS
POCTI/EQU/43356/2001

BIO-REACTOR BASED VALCULAR BONE TISSUE
ENGINEERING - TISSUE REACTOR
G5RD-CT-2000-00282

CARACTERIZACAO DE ARGAMASSAS CALCARIAS POR
RESSONANCIA MAGNETICA NUCLEAR E CARACTERIZACAO
DE BETOES REFRACTARIOS POR MICROSCOPIA
ELECTRONICA DE VARRIMENTO, AMBIENTAL

ACCOES INTEGRADAS

CELLULOSE: SURFACE PROPERTIES, INTERACTION WITH
BINDING DOMAINS AND ENZYMATIC MODIFICATION
POCTI/44368/2002

COMPOSITE SCAFFOLDS FOR BONE TISSUE ENGINEERING
CTS 2002/05

COST 525 ACTION — ADVANCED ELECTRONIC CERAMIC
GRAIN BOUNDARY ENGINEERING
COST PROGRAMS

COST 528 ACTION - CHEMICAL SOLUTION DEPOSITION OF
THIN FILMS
COST PROGRAMS

DESENVOLVIMENTO DE FILMES FERROELECTRICOS
RELAXORES E TECNOLOGIAS PARA DISPOSITIVOS
PIEZOELECTRICOS

ACORDOS DE COOPERACAO

DEVELOPMENT OF ON LINE CONSUMER EDUCATION TOOLS
FOR ADULTS (DOLCETA)

COMISSAO EUROPEIA, DIRECTORIO GERAL PARA A
PROTECCAO DA SAUDE E DO CONSUMIDOR

EFFECTS OF MAGNESIUM ON THE STRUCTURE AND SURFACE
REACTIVITY OF SILICA-BASED GLASSES FOR BIOMEDICAL
APPLICATIONS

POCTI/CTM/46251/2002

ESPECTROSCOPIA DE RMN DE ALTA PRESSAO DE
POLIMEROS E BIOPOLIMEROS EM EMULSOES EM CO, / HIGH -
PRESSURE NMR SPECTROSCOPY OF POLYMERS AND
BIOPOLYMERS IN CO2 EMULSIONS

POCTI/QUI/4231/2001

Projects Terminated
During 2005

ESTUDO DA TOXICIDADE DE COMPOSTOS RELEVANTES EM
AMBIENTES INDUSTRIAIS B
PEDIDOS DE APOIO PARA INVESTIGACAO AO IDICT

IMMOBILIZED SURFACE RARE EARTH ARYLOXIDES.
ACTIVATION OF SMALL MOLECULES (CO,, CH,4, C;Hs)
POCTI/QUY/42919/2001

MELHORIA DA BRANCURA DAS PASTAS DE EUCALIPTO
OBTIDAS PELO METODO DO SULFITO ACIDO COM BASE DE
MAGNESIO

CAIMA - INDUSTRIA DE CELULOSE

MELHORIA DO RENDIMENTO E DAS CARACTERISTICAS
FISICO-MECANICAS DAS PASTAS DE EUCALIPTO OBTIDAS
PELO METODO DO SULFITO ACIDO COM BASE DE MAGNESIO
CAIMA - INDUSTRIA DE CELULOSE SA

MIXED CONDUCTING MEMBRANES FOR PARTIAL OXIDATION
OF NATURAL GAS TO SYNTHESIS
NATO StP 978002

5| 4

3
NANOENGINEERING OF MAGNETIC AND LUMINESCENT
PARTICLES FOR CELL SEPARATION AND BIOLABELING
TECHNIQUES
Nanoenge.../CTS15

NMR STRUCTURAL STUDIES OF THE ACTIVE CENTER OF 5 -
AMINOLEVULINATE SYNTHASE, THE FIRST ENZYME OF THE
HEME BIOSYNTHETHIC PATHWAY

(POCTI/BME/39184/2001

NOVOS MATERIAIS COM BASE EM FIBRAS DE CELULOSE
PRAI-CENTRO

SIMULATED PLASMA FOR ASSESSMENT OF THE IN VITRO
BIOACTIVITY OF MATERIALS
POCTI/QUY/47051/2002

SIMULATION OF CYCLIC SEPARATION PROCESSES USING
PARALLEL COMPUTING
POCTI/EQU/46055/2002

STUDIES OF COLOSSAL MAGNETORESISTIVE OXIDES WITH
RADIOACTIVE ISOTOPES (IR)
CERN/FNU/49509/2002

TAILORED OXOMOLYBDENUM CATALYSTS
POCTI/QU1/37990/2001

TAILORED THIN PLASMA POLYMERS FOR SURFACE
ENGINEERING OF COIL COATED STEEL

ECSC Contract 7210-PR-383 CECA
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TECNICAS, FERRAMENTAS E PARADIGMAS INOVADORAS DE
IMAGIOLOGIA PARA DIAGNOSTICO
CTS/25

THEMATIC NETWORK ON SOLID OXIDE FUEL CELL
TECHNOLOGY (SOFCNET)
ENG2-CT2002-20652 SOFCNET

TRADITIONAL AND NOVEL DIAGNOSIS TECHNIQUES IN THE
BIOMONITORING OF THE MALE FERTILITY
CTS/22/2002

VEDACERAM - ANEIS VEDANTES COMPOSITOS DE MATRIZ
CERAMICA (NITRETO DE SILICIO)
POCTI/2002/6443



ADVANCED ENVIRONMENTALLY FRIENDLY
MULTIFUNCTIONAL CORROSION PROTECTION BY
NANOTECHNOLOGY

11783-2 MULTIPROTECT

AERATION OF MULTIPHASE BIOLOGICAL REACTORS
POCTI/EQU/44427/2002

APPLICATION OF NMR METHODS FOR THE
CHARACTERIZATION AND QUALITY CONTROL OF BEER

BIODIAM - BIOMATERIAIS DE SI3N4 REVESTIDOS A DLC E
DIAMANTE CVD
POCTI/CTM/45423/2002

BIOLEARN - LEARNING FROM NATURE HOW TO DESIGN
BIOMIMETIC ROUTES FOR PRODUCING CALCIUM-
PHOSPHATE COATINGS ON POLYMERI
POCTI/CTM/38803/2001

BIOTEX - BIOACTIVE TEXTILES USING FUNCTIONAL
BIOPOLYMERS
POCI/CTM/58312/2004

CATALYTIC CONVERSION OF CARBOHYDRATES INTO FURAN
DERIVATIVES
POCI/QUI/56112/2004

CHARACTERIZATION OF HETEROPOLYSACCHARIDES USING
MASS SPECTROMETRY
POCI/QUI/59337/2004

CHEMICAL BATH DEPOSITION OF BISMUTH BASED
PIGMENTS
POCTI/QUI/46199/2002

COMBUSTION SYNTHESIS OF ONE DIMENSION ELONGATED
v-SIALON CRYSTAL TO BE USED AS REINFORCING AGENTS
FOR CMC PROCESSED BY COLOSSAL

POCTI/CTM/39419/2001

CONTROLLING THE LENGTH SCALE THROUGH "CHEMIE
DOUCE": FROM INORGANIC FUNCTIONAL MATERIALS TO
ORGANIC-INORGANIC HYBRIDS

POCTI/CTM/46780/2002

CONTROLO DE QUALIDADE NA AREA DA TECNOLOGIA DE
FUNDICAO

PROTOCOLO DE COLABORACAO ENTRE FUNFRAP —
FUNDICAO PORTUGUESA E A UNIVERSIDADE DE.AVEIRO

Projects in Progress

CORE-SHELL CERAMIC MEMBRANES WITH NANO-SIZED
GRAINS FOR OXIGEN SEPARATION AND SYN-GAS
PRODUCTION

POCI/CTM/59727/2004

COST 539 ACTION - ELECTROCERAMICS FROM
NANOPOWDERS PRODUCED BY INNOVATIVE METHODS-
ELENA

COST PROGRAMS

DEPOSICAO DE CERAS PARAFINICAS EM OLEODUTOS
GRICES - CAPES

DESENVOLVIMENTO TECNOLOGICO APLICADO A MATERIAS-
PRIMAS, PROCESSOS E PRODUTOS CERAMICOS
ACORDOS DE COOPERACAO

DEVELOPMENT AND CHARACTERIZATION OF CERAMIC
COMPOSITE MATERIALS FOR THERMOMECHANICAL
APPLICATIONS

REEQ - PROGRAMA NACIONAL DE RE-EQUIPAMENTO
CIENTIFICO

DEVELOPMENT OF A FIXED SITE CARRIER CERAMIC
ULTRAMICROPOROUS MEMBRANE AND CATALYTIC
MEMBRANE REACTOR FOR OLEFINS
SEPARATION/PURIFICATION

POCI/EQU/59344/2004

DEVELOPMENT OF A FIXED SITE CARRIER CERAMIC
ULTRAMICROPOROUS MEMBRANE REACTOR FOR THE
SELECTIVE SEPARATION AND OXIDATION OF CARBON
MONOXIDE TO CARBON DIOXIDE

POCIEQU/59345/2004

DEVELOPMENT OF A NEW PHASE CHANGE MATERIAL
COMPOSITE FOR ENERGY STORAGE AND THERMAL
INSULATION

POCI/CTM/60288/2004

DEVELOPMENT OF NEW INTERSTITIAL OXIDE-ION
CONDUCTORS FOR EFFECTIVE OXYGEN SEPARATION AND
CONVERSION OF THE HYDROCARBONS
POCI/CTM/59197/2004

DEVELOPMENT OF NEW NANOSTRUCTURED HYBRID SOL-GEL
COATINGS MODIFIED WITH ORGANIC INHIBITORS FOR
CORROSION PROTECTION OF METALLIC SUBSTRATES
POCI/CTM/59234/2004

‘ &
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DIELECTRIC PROPERTIES AND LATTICES DYNAMICS OF
GRANULAR MATERIALS
POCTI/CTM/45284/2002

E-ECORISK — A REGIONAL ENTERPRISE NETWORK DECISION
SUPPORT SYSTEM FOR ENVIRONMENTAL RISK AND
DISASTER MANAGEMENT OF LARGE SCALE INDUSTRIAL
SPILLS

EVG1-CT-2002-00068

ECOFUELS - CONVERSAO ELECTROQUIMICA DE
COMBUSTIVEIS

REEQ - PROGRAMA NACIONAL DE RE-EQUIPAMENTO
CIENTIFICO

ENERGY TRANSFER FROM ELECTROLUMINESCENT
POLYMERS TO PHOSPHORESCENT DOPANTS
POCTI/CTM/40063/2001

EQUILIBRIUM AND INTERFACIAL PROPERTIES OF WATER +
OIL SYSTEMS
POC1/58239/2004

ESTUDO COMPARATIVO DO COMPORTAMENTO "IN VITRO"
DE VIDROS DO SISTEMA SI-CA-P-MG, EM ESPECIMES
MONOLITICOS E NA FORMA DE FILMES

ACCOES INTEGRADAS

FAME - NETWORK OF EXCELLENCE: FUNCTIONALISED
ADVANCED MATERIALS AND ENGINEERING OF HYBRIDS
AND CERAMICS

FP6 2004 NMP3/CT (NOE 500159)

FORMULACAO DE UMA PASTA DE GRES VERMELHO
CERALFA

HYBRID MATERIALS PREPARED BY IRRADIATION
POCTI/CTM/44150/2002

IMMOBILIZED PHOTOSENSITIZER AS NEW MATERIALS IN
WATER TREATMENT
POCI/CTM/58183/2004

IMPROVED MATERIALS PROCESSING THROUGH TAILORING
THE SURFACE CHARACTERISTICS OF NANO AND MICRON-
SIZED POWDERS

ACORDOS DE COOPERACAO

IMPROVING THE YELD OF EUCALYPTUS GLOBULUS KRAFT
PULP PRODUCTION: STRATEGIES, MECHANISMS AND
IMPACT ON PULP ECONOMY

POCTI/EQU/46124/2002

INDUSTRIAL ECOLOGY: USUING SLUDGE FROM
WASTEWATER TREATMENT PLANT OF SURFACE
TREATMENT AS RAW MATERIAL FOR THE PRODUCTION OF
REFRACTORIES

POCTI/CTA/42448/2001

LABORATORIO DE BIOMATERIAIS E DISPOSITIVOS
BIOMEDICOS

REEQ - PROGRAMA NACIONAL DE RE-EQUIPAMENTO
CIENTIFICO

LABORATORIO DE MICROSCOPIA ELECTRONICA ANALITICA
DE RESOLUCAO ATOMICA - GRANDES EQUIPAMENTOS DE
USO COMUM

REEQ - PROGRAMA NACIONAL DE RE-EQUIPAMENTO
CIENTIFICO

LUMINESCENT LANTHANIDE SILICATE SYNTHESIS USING
LANTHANIDE COMPLEXES AS STRUCTURE DIRECTING
AGENTS

POCI/CTM/58863/2004

MATERIALS SCIENCE AND FUNDAMENTAL RESEARCH ON
NANO-STRATIFIED RARE EARTH BASED COMPOUNDS FOR
MAGNETIC REFRIGERATION AND SENSOR APPLICATIONS -
UNUSUAL MARTENSITIC TRANSITIONS DRIVEN BY THE
ELECTRONIC FLUID

POCI/CTM/61284/2004

MELHORAR O LABORATORIO CENTRAL DE DIFRACCAO DE
RAIOS-X DA UNIVERSIDADE DE AVEIRO

REEQ -PROGRAMA NACIONAL DE RE-EQUIPAMENTO
CIENTIFICO

MNAA - NETWORKED CENTRE OF EXCELLENCE IN
MATERIALS FOR THE ECONOMIC DEVELOPMENT OF THE
ATLANTIC AREA

INTERREG III

MOLECULAR HYBRIDS OF POLYOXOMETALATES AND
DIPOLAR ORGANIC MOLECULES: SYNTHESIS,
CHARACTERIZATION AND DETERM
POCTI/CTM/37713/2001

MOULD PROTEOME REGULATION BY SUBSTRATE
BIOAVAILABILITY: DEPOLYMERISING ENZYMES LIKELY TO
ALTER BIOPOLYMER NAN

POCTI/QUY/56229/2004

MULTIFUNCTIONAL ANIONIC CLAYS
POCI/CTM/58507/2004

NANOCRYSTALLINE DIAMOND (NCD) FILMS ON SILICON
NITRIDE CERAMICS FOR TRIBOLOGICAL APPLICATIONS
POCI/CTM/59449/2004

NANOPARTICULAS MAGNETICAS EM POLIMEROS E HIBRIDOS
ORGANICO-INORGANICOS

COLABORACAO BILATERAL: ACCAO INTEGRADA ENTRE O
DEPARTAMENTO DE FISICA DA UNIVERSIDADE DE AVEIRO E
O INSTITUTO DE CIENCIA DE MATERIALES DE ARAGON,
ZARAGOZA

NANO-SCALE INVESTIGATION OF FATIGUE OF
FERROELECTRIC THIN FILMS
POCI/CTM/61071/2004

NANOSTRUCTURED HYBRID ORGANIC-INORGANIC
ASSEMBLIES: DEVELOPMENT OF LAYER-BY-LAYER AND
SINGLE LAYER HETEROPOLYTUNGSTATE MODIFIED
ELECTRODES

POCI/QUI/56534/2004



NEW METHODOLOGY FOR THE PRODUCTION OF LIGHT
WEIGHT INTERMETALLIC MATRIX COMPOSITES WITH
IMPROVED MECHANICAL PROPERTIES
POCI/CTM/57536/2004

NEW OXOMETAL COMPOUNDS WITH TAILORED CATALYTIC
PROPERTIES
POCTI/QUY/56109/2004

NOVEL BST DIELECTRIC FILMS FOR ULTRA HIGH DENSITY
DRAMS
POCTI/CTM/47285/2002

NOVEL CERAMIC MEMBRANES FOR SYNTHESIS GAS
PRODUCTION
POCI/CTM/58570/2004

NOVEL MULTIDIMENSIONAL LANTHANIDE-ORGANIC
FRAMEWORKS: HYDROTHERMAL SYNTHESIS, STRUCTURAL
CHARACTERISATION AND APPLICATIONS
POCI/QUI/58377/2004

OPTICAL WAVEGUIDE LASERS BASED ON HYBRID SOL-GEL
DERIVED MATERIALS DOPED WITH LANTHANIDE IONS
POCTI/CTM/42478/2001

OPTIMIZACAO DO CRESCIMENTO E PROPRIEDADES DE CU-
IN-GA_SE OBTIDOS POR PULVERIZACAO CATODICA DE RF
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