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INTRODUCTION

The CENTRE FOR RESEARCH IN CERAMICS AND COMPOSITE MATER.S (CICECO), is an interdisciplinary
laboratory in the University of Aveiro (Portugal)ittv researchers from Chemistry, Ceramics and Glass

Engineering and Physics Departments.

CICECO was created in 2000, as a result of the mgigof two research units of the University ofeio:

Centro de Quimica Inorganica e de MateriaisdUnidade de Investigacdo em Materiais Ceramicos

On March 2002, CICECO received the status of AsdediLaboratory from the Portuguese Ministry ofe@ce,
Technology and High Education, with the missidn

Developing the scientific and technological knowkedecessary for the innovative production andgfammation

of ceramics and composite materials

S1

Our main areas of expertise are: 03

Area 1: Advanced micro- and nano-structured matsriar communications technologies;
Area 2: Advanced materials for industrial applieais; chemistry and technology of polymeric;

Area 3: Lignocellulosic materials and biomaterials.

In 2007 CICECO celebrates five years of activityasociated laboratory.

This document reports the main activities develope2D06 as well as the actions aimed for 2007.evidetailed

lists of publications, theses, projects and aatigiaire provided as annexes.



FACTS & NUMBERS

CICECO is the largest Portuguese institute in takel fof materials science and engineering. Ofi B&cember

2006 CICECO hosted 270 people, an increase of 10v&02005 and 53.4% relatively to 2002 (Table 1).

Table 1: CICECO’s Research Team, 2002-2006

2002 2003 2004 2005 2006

Professors and Lecturers a7 47 50 53 53

Full Time Researchers 5 9 12 16 20

Post-Doctoral Associates 23 22 29 40 46

Collaborators 16 13 12 11 23

PhD Students 54 60 61 54 67

MSc Students and Other Students 26 44 54 60 49
s1 Laboratory Technicians 4 8 5 5 5
W Administrative Personel 1 3 5 5 7

176 206 228 244 270

Almost 50% of the CICECO’s Research Team in 2006 hd®hD degree.

In 2006, our researchers were awarded to prizesirgathational recognition. Two of the youngest E{D

researchers, received the prestigious pr2esgrama Gulbenkian de Estimulo a Investigacado@Qhd‘Prémio
Celestino da Costa/ JeanFrench Embassy.



We are also one of the most productive researdtfiutes in the country in all scientific areas, widn average

publicationof 4.5-5 SCI papers per year per academic stdtflstime researcher:

* over 1400 SCI papers published since 2002 (martgp journals);

* 382 SCI papers published in 2006, ca. 5% of tialtPortuguese papers (7686) quoted in the Wekcihce;

* 27 patents published;

* 71 PhD theses terminated in the last 5 years 2206);

* Aveiro University is at the top 1% of the mogedi World institutions in the fields of ChemistrydaViaterials

Science (Essential Science Indicators, Web of Keuigyd).

Table 2 is a brief overview of the scientific adivoutcome.

Table 2: CICECO'’s Scientific Output, 2002-2006

PhD
MSc

Theses

Books Editions

Chapters

IF>5

IF<5

SCI Papers 2< IF<5
0,6< IF<2

IF<0,6

2002

14
10

2003

13

14

225
n.a.

n.a.

2004

11
7
1
12
4
287
n.a.

n.a.

2005
14
17
1
7
6
297
n.a.
n.a.

n.a.

2006
19
16

372
104
184
84

S1
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Total
71
58

42

21

1384
n.a.
n.a.

n.a.

The number of projects in progress in 2006 wass#ilar to the last five years. The main sourcdurfding

continues to be FCT\ational Science Foundatiof75%) and the European Funding Agencies and Rroyges,

European Commission, FEDER4%).

Section 5 list all projects, terminated and in pesg.
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CICECO is a truly international research centre:

* 45% of full-time researchers and 65% of Post-das not Portuguese;
* is part of the main stream materials researclEimmope;
* participates in Networks of Excellence.

We are actively involved in the Network of Excelten'Functionalised Advanced materials and Engimgeaf
Hybrids and Ceramics’ - FAME, and in the INTERRHB@ I'Materials Network for the Atlantic Area’ — MNA,
or in Integrated Projects such as ‘Innovation andt&@nable Development in the Fibre Based Packagalge
Chain’. We are running two Erasmus Mundus MSc cegjrthe ‘Joint European Masters Programme in Maseri
Science’ with the universities of Aalborg and Hamghuiand a FAME programme. We harboured one of itisé f
and very few Portuguese Marie Curie Training sitédyanced Ceramic Materials: Synthesis & Structure

CICECO is also committed to knowledge trangfeindustry, through oOUCENTRE FOR MATERIALS DESIGN
AND TECHNOLOGY-CDTM.

CICECO is probably the best equipped institute im tountry to perform research in materials scietice
particular, we are the focal point of the Portugu&sectron Microscopy Network and house the tojdssiate

nuclear magnetic resonance facilities.




Cdtm CENTRE FOR MATERIALS DESIGN & TECNOLOGY

CDTM is CICECO's interface structure, responsible fampoting technology and knowledge transfer to dgcie

and contributing to the economic and social grositRortugal.

CDTM works closely with researchers, in order tpmurt them in four main areas:

*management of R&DT projects developed in partnigrglith companies;

*intellectual property protection;

*creation of new companies (spin-offs);

*commercialisation of technologies by licensingetdsting companies. s1
07

To organise training courses and technical workshomrder to transfer knowledge and best practiceociety

is also a major objective of CDTM, whose initiagvie this area have proved successful.

With a total income of about 140 000€, CDTM has agad several R&DPprojects in partnership with companies
and research institutes, aiming at the developneéntew materials, process enhancement and resolatio
specific industrial problems. In 2006 we have warketh the following companies and research instgu

- Caima, Industria de Celulose, SBeterminacdo de pontos amostragem, analise decak®s ndo processuais e
andlises quimica e fisico-quimica de lenhosulfasiato

- UNICER - Bebidas de Portugal SGPS, $2gracterizacdo quimica de um tipo de cervejafspectroscopia de
Ressonancia Magnética Nuclear’;

- Caima, Industria de Celulose, S&studo preliminar sobre a extraccdo dos comp@sedbs condensados em
sistemas "liquido-liquido", utilizando diferentashv@ntes organicos. Desenvolvimento de metodoladgaanalise

dos componentes em diferentes fases’;
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- Caima, Industria de Celulose, SAAnalise preliminar de elementos ndo processupidissacarideos e
lenhosulfonados no licor de cozimento’;

- Indasa - Industria de Abrasivos SEstudo de novas resinas em base aquosa para lixas

- Caima, Industria de Celulose, SBjorefinaria - Aproveitamento de condensados’;

- Caima, Industria de Celulose, SMiorefinaria - Elementos ndo processuais nouiioc de recuperacdo e
potencialidades do licor de cozimento’;

- Centro Tecnoldgico da Ceramica e do Vididuramater - Degradacdo de coberturas de edifsnfisaccdo da
intempérie maritima: conhecimento sobre o desempenhovacéo de produtos’;

- CERISOL - Isoladores Ceramicos SA e MOTA - Pasta@r@icas SAContrato de assisténcia técnica;

CDTM is supporting the launching of a new comparstracarbon specialized
in developing new solutions for mechanical wearmbfgms, by four researchers
of the University of Aveiro, Rui Silva and Filipeli@eira (CICECO - Dep.

Ceramics and Glass Engineering) and Florinda Casth Antonio Fernandes

(Physics Department).

Advanced ceramics and diamond coated materialsharbasis of the solutions developed, which maynkthe
future adopted by various end-users, such as cerangulding, chemical, wood, and metal industre®ong
others. The promoters hope that Tetracarbon wileremto force commercializing their solutions 903,

associated with a company well-known in the mankit) the proper distribution channels.



". FoodMetric was legally created in 2006, with the support DITM. After a
(] period of incubation at the University of Aveirdjis CICECO spin-off
m e t r | C moved to the newly built infrastructures of theubator of Beira Atlantico
intelligent Metric Solutions — park. FoodMetric provides solutions to food andkitompanies through
the implementation of fast and reliable methodpedorm food analysis, replacing the conventionathnods of
analysis by instrumental ones. These solutionssgstems composed by measurement instruments littked
software components able to meet exactly each meste needs.
Several prizes in national entrepreneurial conteste awarded to FoodMetric:
* first prize atCONCURSO NACIONAL DE EMPREENDEDORES
* first prize at2° CONCURSO DE CRIACAO DE EMPRESAS DE BASE TECNGIAOBE MIRA

* second prize aCONCURSO BIOEMPREENDEDOR

_s1
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Concerning the external image of the Laboratorgrdtwas an effort to improve the Promotion and Asmass of
CICECO. Several technical workshops and trainingg@mmmes were held in 2006, focusing mainly in the
scientific areas of the laboratory, which have bgemng an important contribution to the dissemioatof the
research results obtained by CICECO staff. In 20@6following seminars, workshops and long-ternintre
courses were organised:
- Revestimentos Rumo ao Futuktechanical Engineering Department, March 31, 2006
- Nanotechnologies in ConstructioMechanical Engineering Department, July 3, 2006
- Lime Mortars, Past and Futurdechanical Engineering Department, October 10620
- Empreender: da Teoria a Pratic&nvironment Department, December 14, 2006
- Synthesis, Properties and Application of PolymarsIDPoR 40- hours course, Chemistry Departnieziiruary
7, to July 18, 2006
- Colloids, Interfaces and Surfacean IDPoR 40-hours course, Chemistry Departmeovelhber 7, 2006 (to end
in 2007)
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These training sessions were attended by a toté86fparticipants, 26% of which from SME’s, whicidicates

how our objectives of promoting CICECO and exchagdnow-how with companies were achieved.

"\
IDP@R@ IDPOR (Investigacdo e Desenvolvimento em Polimeros de eBont

Renovaveis Research and Development Platforom Polymers from
Renewable Resources, a cooperation platform betwei&rsity and industry, was set up in SeptemBees.
Involving the creation of a consortium between augrof companies and the university research labgea and
departmentsiDPoR focus on the area of Polymers from Renewable Ressuhaving the participation of major
companies in this field, name@IN, CAIMA, Resiquimica, RAIZ and Euroresinas (®olmallstria). IDPoRnot
only promotes a closer relation between these caompand the university, in the way that researak be driven
by their specific industrial needs, but also enagas the development of training courses, workshops more
importantly, an ambitious doctoral programme. TREOR associates have prior access to the researchtaitpu
several PhD students, which will be available esiclely for them at the IDPOR webpage
(http://idpor.ciceco.ua.pt). Associates are askepkty a yearly fee to joilDPoRand to adhere for a period of five
years. Its promoters are Professor Julio Pedraséed3or Alessandro Gandini and Professor Carlssdai Neto
andIDPoR will hopefully respond to the needs of fundamen¢slearch and development in the area of Polymers
from Renewable Sources, so as to improve techndlaggfer, offer training to its associates andettgy a new
idea of cooperation between University and Indysingreasing knowledge in this field and strengihgrithe

Portuguese industrial competitiveness and innomatio

CDTM — CICECO perspective actions include the dewedent of competitiveness poles between acadendia an
industry, at national and international level, whigill be of extreme importance in fostering thegarch and

technology transfer among participants.



RESEARCH TEAM

PROFESSORS & LECTURES

ANA MARGARIDA M. V. BARROS TIMMONS
ANA MARIA BASTOS COSTA SEGADAES
ANA MARIA DE OLIVEIRA ROCHA SENOS
ANA MARIA PISSARRA COELHO GIL

ANA MARIA VIEIRA SILVA VIANA CAVALEIRO
ANTONIO TOMAS DE FONSECA

ARMANDO ANTONIO C. DOS SANTOS LOURENCO
ARMANDO JORGE DOMINGUES SILVESTRE
ARTUR JORGE DE FARIA FERREIRA
AUGUSTO LUIS BARROS LOPES

BRIAN JAMES GOODFELLOW

CARLOS MANUEL SANTOS SILVA

CARLOS PASCOAL NETO

DMITRY VICTOROVITCH EVTYUGIN
FERNANDO MANUEL BICO MARQUES
FILIPE MIGUEL HENRIQUE L. R. FIGUEIREDO
FRANCISCO AVELINO DA SILVA FREITAS
HELENA ISABEL SEGURO NOGUEIRA
HELENA MARIA C. SEIXAS CARAPUCA
ISABEL MARGARIDA MIRANDA SALVADO
ISABEL MARIA BOAL PALHEIROS

ISABEL MARIA DE SOUSA GONCALVES
ISABEL MARIA D. J. MARRUCHO FERREIRA
JOAO ANTONIO LABRINCHA BATISTA

JOAO CARLOS DE CASTRO ABRANTES
JOAO CARLOS MATIAS C. G. ROCHA

JOAO MANUEL COSTA ARAUJO P. COUTINHO
JOAQUIM MANUEL VIEIRA

JORGE RIBEIRO FRADE

JOSE ANTONIO DA PURIFICACAO MARTINS
JOSE JOAQUIM COSTA CRUZ PINTO

JOSE JOAQUIM CRISTINO TEIXEIRA DIAS
JOSE MARIA DA FONTE FERREIRA

JULIO DOMINGOS PEDROSA DA LUZ DE JESUS
LEONEL MARQUES VITORINO JOAQUIM

LUIS ANTONIO FERREIRA M. DIAS CARLOS
MARIA CLARA FERREIRA MAGALHAES

MARIA DE LOURDES GOMES PEREIRA

MARIA ELISABETE JORGE VIEIRA COSTA
MARIA GRACINDA FERREIRA DA SILVA <1
MARIA HELENA FIGUEIRA VAZ FERNANDES 11
MARIA INES PURCELL PORTUGAL BRANCO
MARIA MARGARIDA TAVARES LOPES ALMEIDA
MARIO GUERREIRO SILVA FERREIRA

PAULA MARIA LOUSADA S. VILARINHO

PAULO JORGE ALMEIDA RIBEIRO CLARO
PEDRO MANUEL LIMA QUINTANILHA MANTAS
RUI RAMOS FERREIRA E SILVA

TERESA MARGARIDA DOS SANTOS

TITO DA SILVA TRINDADE

VICTOR MANUEL SOUSA FELIX

VICTOR MIGUEL CARNEIRO S. FERREIRA
VITOR BRAS SEQUEIRA AMARAL
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FULL TIME RESEARCHERS

AIYING WU

ALESSANDRO GANDINI

ANA ISABEL DIAS DANIEL

ANABELA TAVARES AGUIAR VALENTE
ANDREI KHOLKIN

CARMEN SOFIA DA ROCHA FREIRE BARROS

FILIPE ALEXANDRE ALMEIDA PAZ
FILIPE JOSE ALVES DE OLIVEIRA

LUIS MIGUEL MONTEIRO MAFRA
MARC-GEORG WILLINGER

MARIA RUTE DE AMORIM E SA F. ANDRE
MARIO DE SOUZA REIS JUNIOR
MARTYN PILLINGER

NICOLA ALESSANDRO PINNA

PAULA CELESTE DA SILVA FERREIRA
SERGIO MANUEL DE SOUSA PEREIRA
SUSANA ISABEL FONSECA A. S. BRAGA
VLADISLAV KHARTON

YEVGENIY NAUMOVICH

ZHI LIN

POST-DOCTORAL ASSOCIATES
ALEKSEY YAREMCHENKO

ALEXANDRE FERREIRA GALIO

ANA LUISA DANIEL DA SILVA

ANBALAGAN BALAMURUGAN

ANDREI| KAVALEUSKI

ANTONIO ALEXANDRE DA CUNHA BASTOS
ANTONIO FRANCISCO MOREIRA DOS SANTOS
ARMANDINA MARIA LIMA LOPES
BAOSHAN LI

CLAUDIA CRISTINA LAGE PEREIRA
COLLIN MAXIMILLIAN KOWALCHUK
DILSHAT TULYAGANOV

DUNCAN PAUL FAGG

ERWAN RAUWEL

FA NIAN SHI

FENGYI LIU

GARDAS RAMESH LAXMINARAYAN
GONGBAO SONG

IGOR RAEVSKYI

IOLA MELISSA FERNANDES DUARTE
JINGZHONG XIAO

JOSE ANTONIO FERREIRA GAMELAS
KUZHICHALIL PEETHAMBHARAN SURENDRAN
LIANSHE FU

LUIS MANUEL CUNHA SILVA

MARIA DE LA SALETE DA SILVA BALULA
MARIA PAULA DA SILVA SEABRA
MERCEDES VILA JUAREZ

MIKALAI VYSHATKA



MIKHAIL ZHELUDKEVICH

OLEKSANDR TKACH

PAULA ALEXANDRINA DE AGUIAR P. MARQUES
PAULA CRISTINA OLIVEIRA RODRIGUES PINTO
PAULA CRISTINA RAMOS SOARES E SANTOS
PROTIMA SINGH-RAUWEL

RU ZHONG HOU

SANDRA MARIA NUNES GAGO

SANJEEVI KANNAN

SERGEY YAKOVLEV

SERGIO NUNO MARTINS LIMA

STANISLAV FERDOV

SVIATLANA V. LAMAKA

VIVIANA POSSAMAI DELLA

VLADIMIR ANATOLYEVICH KHOMCHENKO
VLADIMIR BYSTROV

WEIDONG ZHANG

PhD STUDENTS

ANA CATARINA DE CARVALHO ESTEVES
ANA CATARINA DIAS MARTINS COELHO
ANA CRISTINA ESTRADA MORAIS G. SOUSA
ANA GIZELA GUEDES NUNES DA CUNHA
ANA LUCIA HOROVISTIZ

ANA SOFIA MADUREIRA BRUNO

ANA SOFIA VAGUEIRO DE SOUSA DIAS
ANA SOFIA VILA MONA SANTIAGO
ANDREIA GERNISKI MACEDO

ANDREIA MARIANA VALINHO DIAS
ANGELA SOFIA DOS SANTOS PEREIRA

ANTONIO PAULO CERQUEIRA DUARTE
BARBARA JOANA MARTINS LEITE FERREIRA
BERNARDO RAMOS BATISTA MONTEIRO
CARLA MARIA BATISTA GONCALVES

CARLA PATRICIA ALVES FREIRE MADEIRA CRUZ
CATARINA ALEXANDRA GONCALVES PEREIRA
CATARINA GONCALVES

CLAUDIA MARIA BATISTA LOPES

CLAUDIA PEREIRA PASSOS

CRISTINA MARIA DA SILVA FERNANDES
CRISTIANO ALEXANDRE ANDRADE DIAS
DMITRY KISELEV

DORA SALOME CORREIA COELHO

FABIANE COSTA OLIVEIRA

FABIO GABRIEL NAZARIO FIGUEIRAS
FLAVIA APARECIDA DE ALMEIDA
FLORENTINA VIOLETA MAXIM

FU ZHI

GUYLHAINE CLAVEL

HELENA CRISTINA CORREIA DE OLIVEIRA
JOANNA ASZTEMBORSKA KRAKOVIAK
JOAO CUNHA DE SEQUEIRA AMARAL

JOAO EDUARDO ALEIXO RODRIGUES

JOSE ANTONIO PEREZ DE LA TORRE

JOSE MANUEL GONGCALVES VENTURA

JOSE PEDRO TEIXEIRA DOMINGUES

KIRYL YASAKAU

LI JIAN

LUCIANA SARABANDO DA ROCHA

MARA GUADALUPE FREIRE MARTINS

S1
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MARCIA CARVALHO NEVES

MARGARIDA ISABEL DOS SANTOS AMARAL
MARIA GRACIA CORDEIRO COSTA
MARIA MANUELA JORGE E. RODRIGUES
MARIANA BELO DE OLIVEIRA

MARIANA ISABEL COUTINHO R. SARDO
MARIELA MARTINS NOLASCO

MARIYA HRISTOVA KOSTOVA

MOHAMED KARMAOUI

NADIA KHALED ZURBA

NELSON CHAMUSCA FONSECA

NELSON SIMOES OLIVEIRA

NUNO MIGUEL DUARTE PEDROSA
OLENA IVANIVNA OKHAY

PATRICIA FERREIRA LITO

PAULA ANDREIA FERNANDES DE SOUSA
PENKA ILIEVA GIRGINOVA

RAJAMMA REJINI

RICARDO GIL HENRIQUES SERRA
SANDRA CRISTINA ALMEIA PINA
SANDRA CRISTINA PEREIRA CACHINHO
SARA ALEXANDRA BRUNHETA LISBOA
SONIA DE SOUSA NOBRE

SUSANA CRISTINA DE MATOS FERNANDES
SUSANA MARIA HENRIQUES OLHERO
TETYANA VALENTYIVNA MALYSH

MSc STUDENTS
ANA TERESA PAIVA
AURORA BRANCA AMORIM DE ARAUJO

CARLOS MANUEL DOMINGUEZ MENDONCA
CATARINA FERREIRA DOS SANTOS
EMMANUEL FRANCISCO CHIMA CHIMAMKPAM
ERMELINDA DA CONCEICAO P. SALGUEIREDO
GERARDO GONZALEZ AGUILAR

HELENA MARIA DA COSTA PAIVA

JEAN CARLOS DE CONCEICAO

JIE GAO

JULIO CESAR LONGO

LUIS MIGUEL ALMEIDA AMARAL

PAULA MARIA DA COSTA TORRES

RAFAEL DA SILVA MARTINS

OTHER STUDENTS

ANA MARGARIDA BATISTA DA SILVA

ANDREIA FILIPA GOUVEIA MACHADO

ANA FILIPA SARAIVA DAS NEVES

ASHUTOSH GOEL

CARLA ANDREIA CUNHA VILELA

CARLA PATRICIA GONGALVES SILVA

CARLOS MIGUEL CARDEAL ENES GRANADEIRO
CARLOS VICENTE

EDGAR PEREIRA NADAIS

EKATERINA TSIPIS

GABRIEL DUARTE ALMEIDA SOUSA

GIL ALBERTO BATISTA GONCALVES

GONCALO MIGUEL GOMES GRACA

GUSTAVO ANDRE CASTRO FERREIRA MARQUES
HELGA MARGARIDA CORREIA F. GRACIA

HUGO ALEXANDRE G. R. FERNANDES



HUMBERTO FERREIRA PLACIDO

JOAO CARLOS ASCENCAO ALONSO

JOAO NUNO SANTOS GONCALVES

JOSE JOAQUIM BARROS MACHADO
MARCOS GOMES GHISLANDI

MICAELA FILIPA MOREIRA DE SOUSA
MIGUEL JOSE LOPES MIRANDA CARRAPICO
NUNO ALEXANDRE DIAS FERNANDES
PATRICIA DOS SANTOS NEVES

PAULO MANUEL MACHADO DE CARVALHO
PRISCILA TATIANA DOS SANTOS GONCALVES
RICARDO JOAO BORGES PINTO

RUI MANUEL COUTINHO RODRIGUES

RUI MIGUEL DE ANDRADE DOMINGUES
SANDRA PEREIRA MAGINA

SONIA PATRICIA MARQUES VENTURA
THERESA OBIAGELI CHIMAMKPAM
TSEVETELINA IVANOVA GERGANOVA
YEVHENIY VOLODIMIROVICH PIVAK

DIRECT COLLABORATORS

ANA MARGARIDA ALMEIDA JESUS

ANTONIO ALEXANDRE MARTINS

AVITO HERNANI DOS SANTOS REBELO
CLAUDIO JOSE DE ALMEIDA C. DA CRUZ
DIANA MONICA DE MESQUITA S. FERNANDES
DUARTE ANANIAS MARQUES

ERIKA JUDITH CARDOSO RODRIGUES DAVIM
FILIPE MIGUEL DE ALMEIDA M. DOS SANTOS
JOAO MIGUEL MAIA CARRAPICHANO

JOAQUIM MANUEL DA GRACA SACRAMENTO
JOSE MARTINHO MARQUES DE OLIVEIRA
LUIS PEDRO FARIA RIBEIRO S. ESTEVES
MARIA ISABEL GOMES DE PINHO

MARIA ARLETE CARNEIRO R. CARVALHO
MARIA FERNANDA PEREIRA DA SILVA
MOISES LUZIA GONCALVES PINTO

NATALIA BRAZ BARROCA

PRISCILLA FILOMENA FONSECA AMARAL
RAQUEL SOFIA LINO FERREIRA DOS SANTOS
RUI NUNES CORREIA

SANDRA MANUEL SIMARIA DE O. LUCAS
SUSANA RAQUEL DE MELO TIAGO

TICIANA DE ASTRIOGILDO E TREZ
S1
15
LABORATORY TECHNICIANS

ANA PAULA FIGUEIREDO ESCULCAS ZHU
MARIA CELESTE COIMBRA AZEVEDO

MARIA DO ROSARIO TEIXEIRA SOARES
MARTA ASCENSAO CARMONA FERRO
PAULA CRISTINA FERREIRA DA S. BRANDAO

ADMINISTRATIVE PERSONEL

CARLA PATRICIA COUTINHO RANITO
MONICA SOFIA FERREIRA TAVARES
DORA FATIMA DOS SANTOS

VERA MONICA DE ALMEIDA FERNANDES
MARIA ISABEL DE JESUS SANTOS
MARINA KHOLKINA

PAULA -CRISTINA DA SILVA PAIS
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CICECO focuses its activities on three distinct researgas and nine lines of study:

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

Inorganic Multifunctional Materials and Organic-hganic Hybrids

Electroceramics

Magnetostructural Modulation of Strongly Correlatddctric Materials

Advanced Molecular and Supramolecular Materials

Area 2 - ADVANCED MATERIALS FOR INDUSTRIAL APPLICATONS

Reactive Ceramic Components for Process Control

Ceramic Composites and Ultra-Hard Coatings for Medtal Applications S2

19

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

Macromolecular Materials and Lignocelullosics

Biomedical and Biomimetic Materials

Process Development and Optimisation

This secton will report the research activity oCEICO of 2006. An overwiev of the Actions for 2087ixposed
at section 3.
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AREA 1 — ADVANCED MICRO- AND NANO-STRUCTURED MATERALS
FOR COMMUNICATIONS TECHNOLOGIES

INORGANIC MULTIFUNCTIONAL MATERIALS AND ORGANIC-INO RGANIC HYBRIDS

New Microporous Materials.The first example of a photoluminescent chiral nmporous Ln silicate system
Nag[(Y,LNn)Si30q]-3H,O (Ln=Eu, Tb, Er, Ce), in which discrimination besn enantomeric domains was achieved
by means of Eli photoluminescence spectroscopy, using unpolatigatiand in the absence of external fields,
has been reported. This enantioselectivity phenomenay be of importance in the context of fundamlent
interactions between light and condensed matter.

Polycrystalline NASICON (sodium silicon conductdgst-ion conductors (NBnSi;O,, Ln = Eu, Th) were
prepared via solid-state synthesis and charactebisephotoluminescence spectroscopy. Twd' Eites were
detected: (i) in regular framework positions, aiiidréplacing Naions in the tunnels.

The hydrothermal synthesis of the small-pore frapréwsodium stannosilicate p&nS}0,;-2H,0 (Sn-AV-14)
possessing the structure of the rare titanosilicaitgeral penkvilksite-1 were reported. The synthesis of this
material was optimised and shown to be very semsitt the composition of the precursor gel, paldidy the Si
and water contents and seeding.

The thermal transformation of Ewdoped and undoped microporous titanosilicate AM&® reported. AM-3 is
stable up to 600 °C and transforms into the analaguthe mineral narsarsukite at 800 °C. The nsw&#e
obtained from AM-3 is purer than that prepared fribmm titanosilicates ETS-10, ETS-4 and AM-1, andugable
for hosting optically-active L1 ions.

Eu and Eu-Gd silicates with apatite-type structreze synthesised under mild hydrothermal conditidrisese
materials are efficient room-temperature emitteth & maximum external quantum yield of ca. 21.4 %.

The hydrothermal synthesis and characterizatiomiofoporous mixed valent vanadium containing AM&vé
been reported. Titanium and silicon have beenyparbstituted by vanadium. The presence of octahadt,
V>*and tetrahedral ¥ was revealed by diffuse reflectance ultraviolsiblie spectroscopy and solid-state NMR.
Membranes of microporous stannosilicate and titéinate (K.MSi;O0y.H,O, M= Sn and Si) with the umbite
structure, prepared on porous alumina and,Ti@ular supports, are able to separatefidm N,, CO, and
propane. After 640 h under stream, they separbl#Ny mixture with selectivities larger than 30, andrpeations
of ca. 10" mol/(nf-s'Pa).

A study wasperformed aimed at exploring the abitifyvery small sized N-bearing molecules to geresid

stabilize microporous aluminophosphates. Two newQ4¥-n materials, named IST-1 and IST-2, have been



obtained in aqueous media using, as main tempiat)ylamine (MA), directly added, or generatedito fom
methylformamide degradation. While IST-1 topologynovel, IST-2 is structurally related to AIPO4-8R(The
structure of the microporous aluminophosphate [ISTakas revisited using high-resolution
heteronuclear/homonuclear solid-state NMR techrsigo@sed on FS-LG homonuclear decoupling #Rd'P
homonuclear recoupling allowed a complete assighwigthe'H NMR spectra.

Aluminum methylphosphonate polymorphs (AlIMePQO’s¢ areculiar hybrid inorganic-organic porous matsrial
with hydrophobic methyl groups on the inner surfacel thus have low affinity for adsorbing highlylao
molecules. A theoretical study of these materiads warried out to get some insight into the phydiemical
characteristics of AIMeP@-by means of molecular simulations, and to provédt simulation tools to accurately

describe the adsorption behaviour of nitrogen aatemon this material.

Mesoporous Materials. MCM-48 membranes have been prepared on alumingosisp A battery of
characterization techniques has been used to #tedyhysical properties and the quality of thesenbranes. The
membranes were tested in the separation of ga® phixsures and a cyclohexang/€electivity higher than 270
was obtained. )
A comparison of the pore structural properties eatdlytic activity of MCM-41 containing aluminiurprepared at 21
room temperature with different aluminium sourceas reported. In addition, they were compared witse of
MCM-41 obtained by two conventional hydrothermabgedures and room temperature synthesised AI-MCM-48
grades. The room-temperature synthesis resulteédeirpreparation in a short time of well structuM@M-41
materials containing mainly four-coordinated Al gmesenting acidic catalytic activity similar to better than
those prepared by the two hydrothermal procedédesninium sulfate is a good alternative to isoprgide in the

room temperature. The most active sample is a MBMpéade also prepared at room temperature wittsdinge
precursor.

The complex MoGCIy(THF), and methyltrioxorhenium were immobilised in a nmsous silica functionalised
with a pyrazolylpyridine ligand (MCM-41-L) ansd alaaterised. In the former case, two supported nadserere
prepared, one of which involved the postsynthesigethylsilylation of MCM-41-L to remove the resialusurface
silanol groups. Model complexes containing therdgyathyl[3-(2-pyridyl)-1-pyrazolyl]acetate were alprepared.

The data showed the formation of tethered complekdlse type MoQCl,L and CHReGQL, involving bidentate

and monodentate coordination of the pyrazolylpyedigand, respectively. The former materials wartve and
selective heterogeneous catalysts for the eporidati olefins using t-BuOOH as the oxidant. Somivig was

lost from the first to second runs, but thereatersolids could be recycled without significargdmf activity.
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MX(CO)(DAB) (M = Mo, W; X= I, Br) complexes with the 1 diazobutadiene ligand with two Si(OEQroups
were immobilised in MCM-41 mesoporous silica. Thedified materials were extensively characterised by
several techniques and were tested as catalystheomeaction of ring-opening metathesis polymeiorabnf
norbornene and norbornadiene at 328 K.

Novel mesoporous MCM-41 type hybrid materials wsyathesised by co-condensation of 1,4-diazobutadien
ligand bearing two Si(OEf)groups and tetraethyl orthosilicate in three défd ratios (0.027, 0.05, and 0.20) and
in the presence of cetyltrimethylammonium bromitlee surfact-free materials with low organic contpreasent
uniform 2D-hexagonal mesoporous arrays with posméier ranging from 2.0 to 4.0 nm and a surfaca are
ranging from 693 to 803 m2/g. The increase of ciganilding block content on the materials reduttess order

and the space available within the pore.

Layered Materials The synthesis and characterisation of layered mattarontinued to be studied, as well as the
intercalation of metallo-organic complexes in lagrdouble hydroxides (Mg-Al and Zn-Al LDHs). The
photofunctional and catalytic properties of some thése materials was tested. Oxomolybdenum(VI) and
oxotungsten(VI) complexes of 3,4-dihydroxybenzoiida with the general formula [M{B,4-dhb)]"", were
incorporated into Mg-Al and Zn-Al layered doubledngxides by ion exchange with precursor materialshe
nitrate form. Possible applications for these nial®rlie in the field of heterogeneous oxygen atwamsfer
reactions.

Two series of layered double hydroxides with contpms Mg,Al-CQ; and Mg,Cr—CQ were prepared by
microwave and conventional hydrothermal treatmemtstudy the role of microwave radiation on their
physicochemical properties. The hydrotalcite ciiisity is enhanced by microwave hydrothermal treeait.
These samples also have larger amounts of interlagéer and smaller particle size than those pezpdny
conventional hydrothermal ageing. The textural props of the solids are strongly modified duringpiag, and

large specific surface areas are observed at shionies for samples subjected to microwave radiatio



Nanostructured MaterialsThe chemistry related to colloidal nanocrystalssisting of ZnO doped with L
cations was researched. Introducing thé Bations in ZnO nanosized hosts results in photiriastent systems
with wavelength emission which depends on the atioit line. Chemical surface modification of thepdd ZnO
nanocrystals and photoluminescence studies revéladedrs* cations are located in the ZnO core, although the
exact crystalline environment is still uncertaimrfdce modification methods were investigated tal fevidence

for the mechanisms of inclusion of these cationmanophase semiconductors, using inorganic andrmeolg
phases as cappings.

Silica-coated BiS; nanofibers were synthesised and characterized. Mdmofibers showed morphological
properties which depend on synthesis conditionsh sis temperature and solvent used. These nandgisteere
then investigated as nano-fillers in new nanocomg®sprepared by in situ emulsion and suspension
polymerization. TEM and SEM showed that in bothesathe BiS,/SiO, nanoparticles were densely coated with
poly(styrene). In situ emulsion polymerization affed nanocomposites in which the nanofibers weatecowith
polymer spheres whilst suspension polymerizatiomegirise to a homogeneous polymer layer coat. The
morphology of the poly(styrene) coating observed wizgscussed considering the surface modificatiorthef
nanofibers and the polymerization technique invdblve )
The potential of Surface-Enhanced Raman Scattéoistudy the interaction of metal nanocrystals witblecular 23
adsorbates was explored, in particular for the stigation of adsorption modes and orientation ofetwles on

the surfaces with relevance in heterogeneous sigayd nanoparticle assembly studies.

Magnetic studies in natural ferritin and iron oxidanoparticles (ferrinydrite and other phases) rgaoic-
inorganic hybrids and polymer matrices. Effect aftjze size distributions on the magnetic propsfdigisotropy.
Simulation of magnetic properties (Monte-Carlo).afysis of effect of magnetic dead layer. High Fig@lg to 50
Tesla) studies of Exchange Bias in nanoparticlesri@ble, Niemegen and Toulouse).

The photoluminescence of di-ureasil hybrids coimgimmomogeneously dispersed Ag nanoparticles, eoveith
silica shells was investigated and compared witlisgion of undoped hybrids. Metal-doped di-ureaskisw a
broad emission band in the blue spectral regionlaino what has been observed in pure di-uredmitswith
lower relative intensity. A broad minimum arisescat 438 nm for Ag@Si@containing di-ureasils, which
coincides with the peak of plasmon resonance banle absorption spectrum. This behaviour may tibated

to an inner filtering effect, manifesting itself alssorption by metal nanopatrticles of light emithexn the matrix.
The lifetimes for Ag@SiO2-doped di-ureasils are kenahan those measured for the undoped host,estigg
that energy transfer may occur between the hybeiaiigting centres (NH groups and siliceous nanodoes)and

the nanoparticles.
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The nitride light emitting backplanes (in the fowh semiconductor p-n junctions) was used as a @iatfto

integrate other material systems, such as lumimége#ymers, metallic nanocrystals and semicondugpt@ntum
dots, creating new hybrid nanostructures that mayekcited by an electric current. Namely, the Bitdons
between Mott-Wannier (M-W) and Frenkel excitonsifiamily of organic/inorganic hybrid structures sisting

of thin organic (polyfluorene) films placed in ckoproximity (systematically adjusted by GaN cagetaickness)
to single inorganic InGaN/GaN QWs were studiedwdts demonstrated that non-radiative energy tramsfgr

occur between inorganic and organic counterparts.

A new general non-aqueous sol-gel route was usethéopreparation of rare earth (RE) ordered narstalline

hybrid structures. In a simple one-pot reactioncpss, RE(IIl) isopropoxides (RE= Y, Er, Gd, Sm, Nehre

dissolved in different alcohols and reacted in atoelave between 250 and 300°C. This approach leadsry

thin (~0.6 nm) crystalline lanthanide oxide layeegularly separated from each other by organic réays

intercalated organic carboxylate molecules derivech the oxidation of the alcohol used as solvém (hickness
of the organic part is typically between 1.2 — @m). The optical properties of such nanohybridsensraluated.
It was found that an efficient charge transfer friby@ organic moieties (benzoates and 4-biphenglaagbe metal
emitting centres takes place. By following sucheanitation path the energy required in order tosgze the

luminescent ions is significantly lower that theeareeded by similar pure inorganic compounds.

PolyoxometalatesThe synthesis and study of new hybrid compounds palyoxometalates and organic moieties
were continued. New compounds were obtained threogt state reaction of commercial Keggin hetehpgads
H[XM 12040]-aq (M = Mo, W; X = P and n = 3; X = Si and n = 4) lithe organic aromatic molecules 4-
aminopyridine, 4-phenylpyridine e coumarin. Thectems were accompanied by loss of hydration watet
probably by acid-base reaction between the oxorgations and the basic organic moieties, with siamgdbus
change of the original lattice. A similar study waerformed with HPW;,0,-6H,O and the above-mentioned
organics, 1,10-phenanthroline and 2-amino-5-nitrialitye. The resulting compounds had very little iatibn
water and presented the original body centred claltiice typical of the hexa-hydrated heteropolgiaciln this
case all evidence points to the isomorphic suliititlof water by the organic molecules.

Studies were continued on the homogeneous catalyiiation of hydrocarbons with, B, in the presence of the
iron- or manganese-substituted polyoxotungstat&g;[¥I(H,0)O0s™ M= Mn", Fé", X = P, Si and B, namely the
oxidation of indan, indene, 1,2,3,4-tetrahydronafeme and 1,2-dihydronaphtalene. ldentificationredction

products is now complete and the more convenieatti@n conditions determined. The preparation o€ssi



supported transition metal-substituted polyoxotisigs to be evaluated as oxidative heterogenedalysta was
started, but only preliminary results were obtaisedar.

Preparation and structural characterization of hlanide complexes of lacunary polyoxomolybdates or
polyoxotungstates was continued. A new family ahiliescent materials has been prepared by treatmhenZn—

Al layered double hydroxide in nitrate form withffdrent polyoxotungstoeuropate anions, [Ey®dd?,
[Eu(BW,;039)(H-0):]® and [Eu(PW:Os9)-]*". The host-guest interaction has a strong influesrcéhe nature of
the final intercalated species. The photolumineseemd structural studies afforded a detailed padfithe nature

of the intercalated anions.

A layer-by-layer assembly method was employed tbridate multilayered films containing the terbium
heteropolyanions KTb(BW1,059)(H,0)3]-32H,0 and K[Tb(XW1,039),]-nH,O0 (X = Si and P) and the
polyelectrolytes poly(4-styrenesulfonate) and pally{amine hydrochloride). A comparative study ¢ toptical
properties of the films containing distinct polyowetalates and different types of multilayers wasied out. The
photoluminescence of the solid polyoxometalatesadrtde resulting films was investigated.

New lanthanotungstocobaltates with the Keggin stinecand general formula,K,[Ln(CoW;,059)(H,0)s]-nH,O

or KH,Ln[Ln(CoW1,059)(H20)s]-nH;O, Ln(lll) = Ce, La, Eu, Sm, Th, were prepared ahdracterized. Hybrid g,
silica materials, with the polyoxoanions anchored spherical silica particles, were also preparebeifT 25
characterisation suggests that the structure dKéggin-type polyanions is maintained when theyiamaobilized

in the silica material.

The first member of a new family of monolacunarygi§m-type polyoxotungstates containing Ag(l) matall
centres,  BHAQo3K3ze{AGPW1059]-8.25H0-CH30H, was reported. A novel chain-like silver
polyoxotungstophosphate forms when Ag(l) metal mntexhibiting an unusual eight-coordination fashi
bridge a monolacunary [PMDs¢]"” anion to four bridgingi,-oxygen atoms of a neighbouring lacunarKeggin
anion.

The effects of organic ligands and POMs on the h@sient properties of hybrid materials have beesstigated,

in particular, considering the possibility that yhmay act as sensitizers of the lanthanide lumimese. Novel
polynuclear tungsten and Mo(VIl) complexes with 3Hoxypicolinic acid (HpicOH) and Eu(lll)
[M 401,Eu(picOHY] (M(VI) = W, Mo) were prepared by hydrothermal rinetls. The photoluminescent properties
of the materials were investigated, showing seraitn of the Eu(lll) luminescence by both the 3-
hydroxypicolinate ligand and the polyoxometalataetyo

Novel ruthenium tetra-substituted polyoxometalabenpounds IgNa[SiW9037Ru'”4(H20)3CI3]' nH,O (o andf3

SiWy057 isomers,1 and 2) were synthesised via the reaction of sodium safitrilacunar Keggina- and 3-
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[SiW405]° heteroanions with Ruglin aqueous solution. The characterization of camps1 and?2 by wet
chemistry, thermal analysis and spectroscopic iqales are in course. These POMs were preliminangidered

as potentially interesting redox catalysts.

Novel Luminescent SystemResearch on novel lanthanide luminescent systesedban lanthanide complexes
and its incorporation in nanomaterials was contihuResearch concerned the coordination chemistry of
lanthanides with aromatic ambidentate ligands, aimpl the possibility of formation of multidimensial
lanthanide compounds. The incorporation of thosthknide compounds into nanosized Si@d other substrates
was explored. The luminescence and structural ptiepevere studied.

Unusual full-colour phosphors, in the system;IM&i;Oy, have been prepared and their structure and
photoluminescence properties characterized(¥Waln;)SizOg (LN = Eu, Th, Tm) materials are primary emitters,
with chromaticity colour coordinates comparabldetter than properties of the standard phosphomsmnended

by EBU for display devices, resulting from the esivs of red (EE), green (TB") and blue (Tr¥) light.

Crystal Engineering of Organic-Inorganic HybridsA number of novel multi-dimensional magnetic maeksri
combining N-(phosphonomethyl)iminodiacetic acidygktida) and transition metal centres were isolatdthe
first example of a neutral 1D coordination polyrieaturing F& centres and jpmid&™ was reported, with this
material being also the first of its kind withypnida residues exhibiting one uncoordinated carlio=agid group.
With 4,4’-bipyridine (2,2’-bpy) and bmida, two isostructural compounds were isolatethensolid-state, (4,4'-
bpyH%[M(4,4’-bpy)(H,0)4[V 20x(pmida)]-2H,0 (where M = MA" or Cd"). These compounds are formed by the
close packing of 1D [M(4,4"-bpy)(#D).].>"™ cationic polymers and 4,4-bpyHcations, along with dimeric
centrosymmetric [YO,(pmida}]* anionic moieties located in the crystal intersticErom the reaction of €uand
Hspmida along with diethylenetriamine (det), a newnptex-type material was isolated in the solid-state
[Cu(Hpmida)(Hdet)], and characterized by singlestay XRD. The magnetic properties were also irigattd,
revealing that interactions between neighbouringaimeentres are minimal with the bulk materialsnigebest
characterized by the magnetic properties of isdlatetallic centres.

A series of three Sm(lll) one-dimensional coordiat polymers containing picolinic acid (Hpic), 3-
hydroxypicolinic acid (HpicOH) and 2-hydroxynicoitnacid (HnicO) was isolated in the solid state and
characterised structurally: }Smp(pic)s(u-pic),]-7.5H0 (1), [Sm(picOH)(u-HpicO)(H,0)]-3H,O (2) and
[Sm(HNicO}(u-HnicO)(H0)]-5H,O. All compounds show room-temperature photolusteace which was

investigated.



A poorly crystalline organic-inorganic hybrid oxanadium(V) phosphate complex,
{[V 204(Phen}(POy)].VO(OH)}3{[V 204(Phen}-(HPQ,)]2} 1/4-4.5H0 (where Phen = 1,10-phenanthroline), was
shown to contain two markedly similar binuclear>diganadium(V) moieties.**V and *'P solid-state NMR
proved unequivocally the presence of these twodipation environments. A simulation of th8/ spectrum
unveiled the relative populations of t¥ sites plus additional information of their coardtion geometries.

The anionic [Ggpmida}(OH),]> complex, a potential secondary building block flee construction of metal-
organic frameworks, was isolated in the solid stattom hydrothermal synthesis as
(C4H1oNL)[Gey(pmida)(OH),] [4H,O [where pmidd = N-(phosphonomethyl)iminodiacetate and
C,H1N,** = piperazinedium]. Several high-resolution salidte'H NMR techniques, have been employed for the
first time in the study of this type of hybrid ctgline materials.

The (HL)[Ges(OH)s(hedp)]-2(L)-nH,O system, where L is 8-hydroxyquinoline (hgn) otQtphenanthroline
(phen), was shown to be composed byt columns of the organic aromatic residues whictk paith hexameric
anionic [Gg(u-OH)s(C:H40/P,)s]® moieties leading to the formation of porous sumaeular structures with
large amounts of water filling up the availabledsi The photoluminescence properties of these congs were
studied in the solid state. High-resolution soliats™H NMR techniques have been used to study the compleg)

hydrogen-bonding networks. 27

Organic-Inorganic Hybrids Lacking Activating Centar Two organo-bridged photoluminescent silsequioxanes
derived from the same precursor (E8|CH,)s;-CeHs-(CH,):Si(OEty were synthesised under acid and basic
hydrolysis. Crystalline lamellar bridged silsescuine with long-range ordering (acid hydrolysis) amdorphous
hybrids (basic hydrolysis) were obtained. In bogbrids, the emission arises from a mixture of congras due to
the aromatic rings (short-lived and high-energéand), and recombinations occurring at the NH gsoflipng-
lived and low-energetic). A di-ureasil hybrid (d800)) was successfully incorporated into the chinoé
mesoporous silica MCM-41, MCM-41, preserving therefthe hexagonal symmetry of the MCM-41 suppdre T
emission spectrum of MCM-41-d-U(600) exhibits thrinsic green emission of MCM-41, which is seleely
excited in the UV spectral range. For excitatiorvélangths lying in the visible the spectra is awdution of the
MCM-41 intrinsic emission with that characterisiid d-U(600). Time-resolved spectroscopy unequivgcal

demonstrates MCM-41-to-d-U(600) energy transferthieddi-ureasil contribution to the overall emissfeatures.

New Hybrid Materials.Di-ureasils incorporating Eu(TRI3H,O or Eu(TPI}-2TOPO (where TPI and TOPO stand
for 3-phenyl- 4-(4-toluoyl)-5-isoxazolone and triactylphosphane oxide, respectively) were syntleelsisy both
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acetic acid solvolysis and conventional hydrolysigel route. The photoluminescence spectra digpkatypical
EU** red emission, and a larg#, quantum efficiencys(= 13% vs. 32%) antD, lifetime (z = 0.30vs.0.42 ms)
were measured for the hybrid incorporating the BURI3H,O complex, compared with the isolated complex. The
enhancement was explained by the coordinationtylofithe organic counter part of the host strugtuvhich is
strong enough to displace the water molecules @Ei(TP1)-3H,0 complex from the E{i neighborhood in the
hybrids. The ability of the di-ureasil host to cdimate trisp-diketonate complexes and the energy transfer
processes involving the hybrid host emitting lewaatsl those of the complexes were also studiedsirias of di-
ureasil hybrids incorporating Ln(btfa)3-(4,4’-bpgJOH) (Ln=Eu, Gd; 4,4'-bpy=4,4’-bipyridine; btfa=i4-
trifluoro-1-phenyl-1,3-butanedione) complexes. Tadculated quantum yieldtd. 46%) is in fair agreement with
the experimental value (381%). For the Eti-based di-ureasils a 50% quantum yield enhancenmmpared to
the Ed* complex is observed, suggesting an effective klyhdst-metal ion interaction and an active energy-
transfer channel between the hybrid host and tHé &amplex. The Eti-based di-ureasils are photostable under
UVA (360 nm) excitation, while degradation occurglar UVB (320 nm) and UVC (290 nm).

Materials with different concentration of zinc drttdium triflate incorporated into sol-gel deriveldureasils were
synthesised as transparent and flexible thin mtnolfilms. Depending on the salt concentratiore En-doped
hybrids were produced as amorphous or crystallide/Pn(CESG;), complexes of unknown stoichiometry. At 30
and 100 °C, the most conducting di-ureasils ham& ioonductivities of 3x18 and 7x10°> S.cni’, respectively.
The highest ionic conductivity found for Li-baseBudeasil is 4.0x17 and 6.7x10 Scm*® (at 35 and 104 °C,

respectively) and the electrochemical stability donspans 7 V versusLi



Integrated Optical Deviceslhe development of organic-inorganic di-ureasildified by zirconium n-propoxide
(ZPO) stabilized with metacrilic acid to producestceffective integrated optics (IO) devices wastiomed.
Waveguide channels with Gaussian profile and lokfase damage rugosity (below 1 nm) were producealitih
the exposure to an Ar-ion laser (244 nm) of thardiasils modified with Zr(i-OPx) The existence of guided
modes within the channel was demonstrated. A diffva grating was written using a modified Talbot
interferometer. One phase mask was used to spgliintident beam in the 1 orders signals. The mgatias

characterised though atomic force microscopy réwg&00 nm pitch and low rugosity values (belowi)n

Semiconductor Heterostructuresihe correlations between the nanostructure andabpgiroperties on epitaxial

thin films and low dimensional heterostructuresadle-bandgap semiconductors with technologicalragtiefor

light emission were investigated. Device structuresich include single- and multiple-quantum wegNQWSs)

were studied, in order to gain insight on the d@ffeaf strain and composition on various materiaysutal
properties which are relevant in terms of devicgqumance and functionality.

The controlled integration of colloidal nanocrystaind semiconductor thin films was started. Witbhsa dual
approach, where flexible wet chemistry is combimeith traditional semiconductor processing, this kvaims to g5
develop the fundamental knowledge to pursue altenavays to create novel heterostructures thabrparate 29
colloidal nanocrystals. Specifically, InGaN-base®@Ws and various nanocrystals and quantum dots (@B=)
combined in such a way that the most favourablpgntees of each material system can be exploiteginfinary
results indicate that nanometer-scale control efgbsition of various colloidal nanocrystals at sheface of the

nitride-based heterostructures can be achieved.

C60 Phase Transitions Under High-Pressurelhe search for new C60 phases above 100 kBar, the
characterisation of their corresponding pressumptzature phase diagrams and the determinatiorhaif t
structures were carried out. Preliminary studiesnetal-doped carbon clathrates and on the polyatéyisof C60

molecules inside carbon nanotubes (peapods) weiarped.
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ELECTROCERAMICS
Microwave dielectric materialsThe crystal structure of dielectric ceramics in tiex)La(Mgl/2Ti;)Os -
xBa(Mgy2W1/5) O3 [(1-X)LMT-xBMW] system was studied by powder XRDMT and BMW form solid solutions

in the whole compositional range. Increase of BMdttent results in two structural transformationmtmuous

P21/n- 12/m, at x about 0.2, and discontinuous I2¢mFm§m, at x 0.4 - 0.5. The sequence of the phase
transitions was compared with structural transfdions in other solid solutions between dielectramplex
perovskites.

The microwave dielectric characteristics of the LMW ceramics were evaluated as a function of their
composition. The observed structure sequence andiwte-dependent dielectric behaviour were comsii@nd
analyzed in respect to an order of the transitienwben anti-phase tilted and untilted configuratias well as a
probable clustering in the system.

The (1-x)La(Mg,Tiy2)O0s - X(NayBi1»)TiOz perovskite ceramics, [(1-x)LMT-xNBT] &<1), were prepared by
the conventional mixed oxide method and Pechintesoand their dielectric properties were investdatThe

crystal structure of the solid solutions was iniggged by XRD and the sequence of composition-dristeucture
transformation was revealeB21/mh (0<x<0.2), a coexistence d*nmaand R3c (in the vicinity of x=0.3), and

R3c (0.4£x<0.90). The crystal structure symmetry of the NBdhrcompositions (0.9&<1) was described with
the polarR3cspace group, which allows accounting for both dnat§g oxygen octahedral tilting and A-site cation
displacements.

The dielectric response of the ceramics was medsasea function of temperature and composition. rEmge
between x=0.3 and 0.4, where the temperature caaifiof the resonant frequency passes zero, ixiassd with

a discontinuous phase transition between orthorifmnamd rhombohedral structure modifications. The
compositional variation of the fundamental dielectrarameters, estimated at different frequencyeanwas
analyzed in relation to the crystal chemistry of gystem. The LMT-NBT solid solutions sided withdismn
bismuth titanate exhibit the features typical déxer ferroelectrics. The temperature of their eldtdic permittivity
maximum does not change with increasing substitutite. As the NBT content increases, the frequency
dependent dielectric peaks flatten. The composti@volution of structure and dielectric charasties of the
ceramics were discussed in respect to size, claadj@olarizability of the cations involved.

Dielectric properties of (1-x)La(M@gTiy2)Os — XLaysTiO3 [(1-X)LMT-XLT] ceramics (&x<0.52) were studied at
radio, microwave and far infrared (FIR) frequen@&nges. The crystal structure sequence in (1-x)LMT-x

reported by different authors was revisited. FIRctpscopy was used to characterize the latticéribation to



the dielectric response at microwave frequencidee Tomplex dielectric function was evaluated frome t
reflectivity data and extrapolated down to a gigeheange. Compositional variations of the fundatakn
microwave dielectric parameters estimated by difiemethods were compared and discussed. The dependf
the quality factor on the composition in LMT-LT waserpreted in terms of the reduction of spatihbmon
correlations originated from the increasing amaifrita vacancies. This approach accounts for thepositional
behaviour of the dielectric loss commonly observea number of microwave mixed systems.
The mixing of compounds with different crystallisguctures and dielectric characteristics and fiesceon the
electrical properties was one of the targets lasiry The perovskite structure adapts to all thdopaed
manipulation of the cations, leading to completié@dssolutions in the whole compositions range bgorestructing
the crystal structures and, thus, the lectricapprties undergo smooth variations, except whenetrassitions
are first-order.
The other target was to explore compounds with fremlicrystalline structures. In this case, it wasgble to
prepare compounds with crystal structures with canaiple characteristics (superstructures) and afasy of
compounds was produced. La6MgW,0,, is representative of this family,:B',.B"21012, homologous series
with n = 2, )
31
Ferroelectric Ceramics.A model for the calculation of spontaneous poldrre of Bi layered structure
ferroelectric (BLSF) ceramics as a function of theixture degree was developed. The model usenerae
formalism based on the texture analysis via amtate®n distribution function. The March-Dollaseuatjon fits
the measured texture distribution because itsn@ittparameters can be related to experimentally-unebie
stereological values obtained from SEM images. rElsellts were applied to the SsB&O, (SBT) system, a well
known member of the BLSF family. For this purpostured SBT ceramics were produced by templatadthgr
growth. Enhanced ferroelectric properties were mmemb in specific directions revealing the effectstaxture
development. The model predicted values for sp@aias polarization as a function of the degree xttite were
compared with those measured from the hysteregjsslo
The dielectric response in the THz spectral ranfy¢he following Bi-layered ferroelectrics with Awillius
structure was sutied: Hii;Oq,, SrBLTa,0q, SrBLNb,Oy, a relaxor ferroelectric Bapb,Oy, and intermediate-type
compound SysBaysBi. TaxOy. The lowest-frequency polar phonons were studipdnieans of the time-domain
THz transmission spectroscopy in the frequency eahd—2 THz at temperatures 10-950 K. Although ipress
structural studies suggested a displacive charattie structural phase transitions, no soft-mademalies were

observed in our THz spectra nearniT any of the investigated compounds. A gradudl amy partial softening of
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the lowest-frequency polar phonon was revealechdureating. Dielectric anomalies negnii all the compounds
are caused by slowing down of relaxations, direothgerved in some cases below the polar-phonoreraiite
ferroelectric transitions are, thus, not classjcdisplacive. In analogy to other relaxor ferroélies, the existence
of dynamic polar clusters is suggested to be tiggnoof such relaxations. Ferroelectric transiti@me connected
with an abrupt freezing and rise of these clusitais domains and the classical division of phaaeditions into

displacive and order-disorder is not sufficient.

Ferroelectric Fibers, Single Crystals and Film§he hybrid sol-gel method was used to deposit gieniric
layers on optical fibers. To overcome the probldnmechanical stress, special buffer and electraglers were
designed that allow crack-free films to be depasifene used hybrid sol-gel route allowed incorgagabf pre-
sintered PZT particles that are ‘glued’ by the gell-solution. Multiple infiltration procedure wapmied to
remove undesired porosity and decrease the rouglofethe coating. The films demonstrated high diele,

ferroelectric and piezoelectric properties. Driviogthe fibers by the applied electric field to tR&T film was
demonstrated.

The domain structure of high-quality SBT singlestays obtained via a high-temperature self fluxisoh method

was investigated by XRD and piezoelectric forceroscopy. Two types of domains were revealed at room

temperature, 180° domains and ferroelastic 90° gmn{awins), forming a well-defined ‘herringbondrcture
with flat 90° walls. This SBT complex domain patteras attributed to separate ferroelastic and éégoiric phase
transitions occurring as a two-stage process.

SBT seeds were used to produce SBT thin films wiroved properties. The comparison of the resaitained
by characterizing seeded and unseeded films viheRiord Backscattering and Particle Induced X-Rayigsion
techniques revealed an effective modification ef shbstrate-thin film interface by the presencthefseeds. The
films synthesized without seeds show the formatiban interface of variable content and/or shapgsraas the
use of seeds contributes to a higher stabilityhef film and electrode constituents, thus suggestimgnhibition
effect of the seeds regarding interface reactidhs. seeds also improve the homogeneity of thefilmmnsurface
microstructure as well as the ferroelectric prapertthe macroscopic P-E hysteresis loops andtted piezoloops
showed that seeded films present larger remnaatipation and larger average remanent d33 than theeeded
counterparts. The barrier-like role of the seeds)enmpreventing the inter-diffusion between filmsI&yer, helps
preserving the thin film composition improving thiectrical properties.

Thin PZT films 0.5-1.0um thick were deposited on substrates of glass desaand silicon by magnetron

sputtering, at a low temperature, and then annedl880 °C. The studies were carried out for fispattered from



targets of stoichiometric composition and targats an additional content of 10% PbO and 3% O Only films
sputtered from non-stoichiometric targets possedarigation asymmetry and self-polarization, whielas
investigated by several techniques including SFRESE studies revealed the existence of an intGefdicreated
by negative charges on the lower interface withgalarization vector directed toward the lowerattede. These
data suggest that the PZT film hasype conductivity, which is due to oxygen vacasdagaused by the excess of
either PbO or Nb in the film. An increase in thébsmate temperature from 200 to 300 °C during filma f
deposition resulted in the reversal of self-poktitm due to the change from theto p-type conductivity. The
dependence of self-polarization with the compositi@s explained based on the space-charge model.
BaNdTisO.4 (BNT) films 12 to 52 mm-thick were fabricated onagshum metallic foils by electrophoretic
deposition (EDP). A 5am-thick BNT film exhibit a dielectric constant aadoss tangent of 107 and 0.0006 (Q of
1600) at 1 MHz, respectively. The variation in pitinity was less than 0.02 % at a bias voltagek¥&m. The
change of film permittivity with the temperaturethre range 30-120 °C is below +58.5 ppm/°C, indlicpa good
thermal stability. The higher dielectric constamgh Q, good bias and temperature stability mak® Eerived

BNT thick films on metallic foils attractive canditks for new microwave communication devices.

S2

Incipient Ferroelectrics It was shown that the microscopic mechanism ofdie¢ectric relaxation in Mn-doped 33
strontium titanate (SrTi§) ST) ceramics is associated with the off-centepldicements of M ions. This was
accomplished by studying dielectric properties aledtron spin resonance spectroscopy in combinatitmXRD
and SEM of Sr,Mn,TiO; samples sintered in air, oxygen and nitrogen580PC. It was shown that manganese
is incorporated into the perovskite lattice of $leferably as M at Sr sites. A small amount of Kfrat Ti sites

is also detected when samples are fired in airxggen flow. The concentration of MiTi) is the highest for
sintering in oxygen. Firing in a reducing atmosgh@itrogen), results solely in incorporation of ¥1at Sr sites.
Correspondingly, the dielectric relaxation obserue®r ,Mn,TiO; markedly increases in intensity and slightly
shifts towards higher temperature for ceramicsesitt in nitrogen as compared to those fired imaaxygen.

The effect of Ca doping (X = 0.003-0.30) on theictiral properties and dielectric response wasstiyated for
ST ceramics, prepared by conventional method. Morgkphases and linear decrease of the latticengdea with
increasing x were detected for the studied samplease microstructure with multimodal grain sizstrdbution
and monotonic increase of the average grain siteinéreasing x were observed by SEM. The dieleetmiomaly

at 22 K and enhanced tunability at 30-85 K weraigadl by Ca doping in §iCaTiO3; ceramic samples with x =
0.10. For ceramics with &¢Ca 0:T103; composition the tunability was found to enhanc#/@nthe driving electric

field to reduce at 10-30 K. Samples with x = 0.@0® 0.01, show a monotonous increase of low tertyrera
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dielectric permittivity, transforming to an anomgist at x = 0.04. Such ‘late’ formation of the ldigtric anomaly,
comparing with Sr,CaTiO; single crystals may be explained by the grain damn effect on the dielectric
properties. The boundary effect should decreade wireasing x, due to monotonous increase of thin gize,
however more detailed sintering, microstructure dietectric studies are required to confirm thipdhesis.

Dense and homogeneous SBi,TiO3 films were prepared by sol-gel on PY/BSIO,/Si substrates. The solid
solubility limit of Bi on ST lattice of thin filmsvas determined by RX to be < 3%. For compositioith w >
0.0267, BiTi30,, starts to appear as an extra-phase. This lingbbdl solubility is similar to the one determined
for identical Sr.15BixTiO; ceramic compositions. The lattice parameter ofil@ed ST films was observed to
increase with the increasing of the Bi content. Tdielectric permittivity of Sr;s5BicTiOs films at room
temperature increases with increasing of the dopamtent from x=0.002 to 0.1. This suggests thecapgnce of a
dielectric maximum for Bi doped ST films at low tperature. The loss tangent for Bi doped SgTiilns is
smaller than for undoped SrTi@iIms. These preliminary results indicate that ilamstructural and dielectric

behaviour at room temperature was observed bet®eg@oped ST films and ceramics.

Multifunctional Ceramic Films and Compositesthe effect of processing conditions on the phapars¢ion and
crystal structure ofxjLag 62551, 374VIN0Oz—(1-X)LUMNnO; multifunctional composite system was studied. Tdwilts
confirmed a there is a solid solution of monoclipfase P1121/a), i.e. (L&.s255lh.379X Lu;xMnOs is formed forx
= 0.980-1.0. For 0 %<0.975, the immiscibility region shows a clear safian of La-rich and Lu-rich phases. The
optimal preparation conditions are: sintering éA.2C and 1350 °C for samples of monoclinic La-ptlase and
for the immiscibility region, respectively.

Another approach was to use SFM to observe mutwalersion of magnetic and electric variables bylyapg
high electric field to the sharp tip. This allowsetdirect conversion of the mechanical/magneticteteenergy
and will pave the way for ‘universal’ memory appliions. Consider the electric field writing on LSMxased
single crystals with low Sr content where the matds in the insulating antiferromagnetic state.the initial
state, no piezoelectric contrast is observed dumidrosymmetric structure of LSMO, but after thating with
the voltage +30 V a white stripe appears due tdabally induced piezoelectric effect. The hysteyedbserved by
sweeping the applied bias field attests the mdtaithe ferroelectric class signifying effectivechl Jan-Teller
phase transition into the polar phase. The existaicferroelectricity was confirmed by the measwrata of

piezoresponse hysteresis.



Nanoscale Properties of Ferroelectrickocal poling of ferroelectrics by a sharp condugttip of the scanning
force microscope was studied experimentally andrétecally. The formation of the inverse domainsienthe
SFM tip, where the polarization is oriented in tiectionoppositeto that of the poling field, was observed for the
first time in bulk ferroelectrics (single crystad$ solid solutions PbzZmnNb,0s-PbTiO;). This result confirms
earlier findings by others on ferroelectric filnthus proving the universality of the anomalous po#ion
inversion in ferroelectric media. It is shown thia¢ inverse domain grows with the increase of iag voltage
and duration and remains stable for a long timeraftie removal of electric field. The growth pracesas
described by a dynamic model assuming that theasippee of inverse domains is due to a local interlestric
field directed against the poling one. This fieldsaattributed to the space charge formed beneat8FEM tip due

to the injection of charge carriers and their sghset drift and trapping. Poling voltage and politige
dependences of the domain size were found to reatlyr described by the presented model. The obdesffect
has important implications for the domain enginegand dense data storage in ferroelectric magerial

Epitaxial heterostructures YBawOx(YBCO)/CeQ/NdGaQ were prepared on tilted-axes NdGaSubstrates
using laser ablation technique. Morphology, crystalicture and electrical properties of the obtifiens were
characterized. The seeding mechanisms are affegtée tilt angle, resulting in superior YBCO filmna NdGaQ S2
substrates in an intermediate range of tilt angfe8-14°. The introduction of CeQayer leads to change of the 35
YBCO film orientation: at low deposition rate c-enied films are formed, while at high depositiotesahe film
grows with c-axis tilted along the [110] NdGa@irection. Bi-epitaxial films and structures wegyeepared by
removal of part of the CeQayer using ion-beam milling. SFM was used to ahterize the surface morphology
of the films.

Local piezoresponse of individual grains was stuidie polycrystalline PLZT 9.75/65/35 relaxor ceramiusing
SFM technique. The piezoelectric contrast congjstinrregular (labyrinth-type) domain patterns vedtsibuted to

the compositional disorder and quenched randonddfielused by high La concentration. A measure isf th
disorder, the correlation length is readily deteraai via an autocorrelation analysis function inooaged in SFM
software. The analysis of experimental data shothed the correlation length determined at the ntedes
(CR00%200 nm) size varies as a function of the position wittiia grain notably decreasing upon approaching the
grain boundary. As a result, the average correldgagth was found to increase with increasingrddtgrain size
saturating at about 100 nm. The nature of the obdegrain size effect and its relation with the rmacopic
dielectric and ferroelectric properties of polydatsne relaxors was delineated.

Nanoscale piezoelectric measurements were done(\DAPTrFE) films prepared by Langmuir-Blodgett (LB)

technique. Polarization mapping, local switchinggzpelectric hysteresis and aging after poling watelied.



High quality ultra-thin P(VDF-TrFE) films with cofymer content of P(VDF-TrFE) 70:30 were fabricatesing
horizontal Schaefer monolayer transfer setup p&ngiprecise control of the film microstructure. elthickness
of the films as confirmed by ellipsometry wia4 nm. Local switching resulted in the domain patewith lateral
size in the range 50-300 nm depending on the appb#age and time. Local hysteresis loop (at fikipdosition)
demonstrated clear ferroelectric switching with tloercive voltages in the range 10-15 V. Relatiwtyw aging
after poling was observed with the characterigiaxation time of the order of 1000 s. The obtairesililts clearly
demonstrate that the stable polarization patteamsbe created in LB P(VDF-TrFE) films that can lzediin

memory devices and as nanopatterned templates.

MAGNETOSTRUCTURAL MODULATION OF STRONGLY CORRELATED ELECTRIC MATERIALS
Colossal Magnetoresistive Materialg. main topic of study is the complex interplay aftice structure, oxygen
vacancy, defects and doping on the properties oRGianganites. This leads to phase segregatiorffateait
length scales: charge or orbital ordered; insulat®rmetallic. Ferroelectricity driven by magneticder or
charge/orbital order: multiferroic hexagonal mangem REMnQ (RE=Er, Lu, Eu ferroelectric) and composites
LaSrMnO;-REMNG; (ferromagnetic/ferroelectric). Thin film prepanati (sputtering) and structural studies (XRD)
for phase purity, lattice parameters and tempegasiudy of structural phase transitions were caroet.
Hyperfine local probe using implanted radioactisetopes at ISOLDE-CERN, with Perturbed Angular Elatron
Spectroscopy and Emission Channeling, was perfortogorovide local and element selective informatam
doping mechanisms. Other studies include: magmpetiperties in the vicinity of phase transitionspléagation of
Landau theory of phase transitions; magnetostractoupling and application of mean field approactee the
study of magnetic interactions.

Magnetocaloric effect and application to magnetioling on manganite samples as La-(Ca,Sr)Mafd Er, Eu
doped and derived with vacancies in the A and &sigffect of lanthanides substitution on the ecapfower for
near-room-temperature applications. Study of magrezitropy in competing phase systems (ferromagreetd
charge-order). Intermetallic alloys: Pr (Ni-Co) MNiGa and metal/metalloid Gd-Si-Ge martensitic titiorss and
electronic density coupled to magnetic entropy geanModelling of magnetocaloric properties withamdield

theory.

Theoretical Approaches to Magnetic Materials Usingeneralized Thermodynamic®escription of complex
systems with long-range interactions or distributbdracteristic parameters using Tsallis non-exterstatistics.

Connection to Griffiths phase and disordered inhgem@ous systems.



High Temperature Superconductor$lagnetic studies of oxide superconductor matepe¢pared by LFZ, phase
studies, critical current and their relation withustural and phase characteristics in BSCCO fibvkgnetic and
electrical studies in new MgB2-type supercondugtetgperconducting fraction and critical currentypetfine

studies on Hg-HighTc superconductors and role gfjer defects in fluorinated compounds.

ADVANCED MOLECULAR AND SUPRAMOLECULAR MATERIALS

Cyclodextrins. New inclusion systems were produced from the reactdf previously synthesised and
characterised Ru(ll)-thioether/polypirydilic compéss and cyclodextrins. Synthesis of new Ru(ll) comms with
aminoacids and/or organometallic fragments was atampted, in order to obtain new compounds téebted
with cyclodextrins.

A 1.1 inclusion compound between Eu(NEARHO (NTA=1-(2-naphthoyl)-3,3,3-trifluoroacetonate) dan
octakis(2,3,6-tri©-methyl)y-cyclodextrin (TRIMEG) was prepared and characegtisThe quantum efficiency of
the ligand-to-metal energy transfer pathway inadaspon inclusion complexation. Although a similarease
was previously found for the corresponding natw€D adduct, the efficiency of the Eusensitisation was g2
significantly higher with the TRIMEG host. Replacemef the water molecules in Eu(NTAZH,O by other 37
ligands may help to reduce the non-radiative reélamaof the Ed" centres. The complex Eu(NTA}2,2-
bipyridine) was prepared and encapsulated €D to give a 2:1 (host:guest) inclusion compound.
Photoluminescence studies showed a change in tissiemfeatures upon inclusion complexation, pdgsibe to

a reorganisation of the ligands into a geometryenfiavourable for interaction with two host moleaule

The carbonyl complexes CpFe(GOJ), CpMo(CO}Cl, CpMo(CO}CH,CONH,, [CpMo(NCMe)(CO),](BF,) and
[CpMo(2,2'-biimidazole)(CQ)(BF4) were immobilised inf-cyclodextrin 3-CD) and permethylate3-CD
(TRIMEB) by tailored methods. In general, adductthva 1:1 (host:guest) stoichiometry were obtairfeolder
XRD indicated that the crystal packing arrangemefus the TRIMEB adducts of CpMo(Cey and
[CpMo(NCMe)(CO)](BF,) were similar. A hypothetical structural model ®RIMEB-CpMo(CO)Cl was
obtained by global optimisation using simulated ealimg. The inclusion compounds containing
CpMo(COXCH,CONH, were used as precursors to catalysts for thediphase epoxidation of cyclooctene using
t-BuOOH. The results indicate that feCD adduct has potential to be used in heterogengalid-liquid systems,

while the TRIMEB inclusion compound is more suitechomogeneous or liquid-liquid biphasic systems.
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Research was carried out on the competition betweihydrated fluoride anion and hexanoic acidiffiotusion
in B-Cyclodextrin in aqueous solution usifig-NMR. How B-cyclodextrin affects oxygen solubility in aqueous

solutions of sodium perfluoroheptanoate was areisdso studied.

Oxomolybdenum  Catalysts. Molybdenum(VI) oxides bearing 1,4,7-triazacyclono@a and 1,1,1-
tris(@minomethyl)ethane ligands with the generaimida [MoQ.CI(L)]Y (Y = CI, BF;) were prepared and
examined as catalysts for the liquid phase epawridaif various olefins, usingert-butyl hydroperoxide as the
oxidant. Tricarbonyl complexes of the type LM(GOM = Mo, Cr) bearing tridentate ligands (L) werlsa
prepared and evaluated as catalyst precursorshéoepoxidation reaction. In related studies, theodrdinate
(tetrahedral) compound Mg(@SiPh), and the 6-coordinate (distorted octahedral) corgadévloQX,L, [X = ClI,
OSiPh; L, = 2,2'-bipyridine or a chiral bis(oxazoline) lighnwere prepared and examined as catalysts for the
epoxidation of olefins such as cyclooctene &mads--methylstyrene. Direct grafting of the bis(chlom@mplex
containing the chiral bis(oxazoline) ligand ontee tbrdered mesoporous silica MCM-41 gave a recyelabl

heterogeneous catalyst for the epoxidation of @gatkene.

Metal Complexes of Bio-Inorganic Interest.he fragmentation patterns and the identificatibthe hapticity
changes in solution of Ru(ll) complexes, when N-Mispyrazolylmethane, were studied by mass speety,
mainly by ESI-MS, and a mechanism was proposedifitbeaction of different Ru(ll) complexes withrater

duplexes have been also studied and the type of-Ba&ks interactions has been assigned.

In order to assess the mechanisms of the carciiggemnd mutagenicity of chromium, some chromium

compounds were synthesised, characterized andanested.



AREA 2 — ADVANCED MATERIALS FOR INDUSTRIAL APPLICATONS

REACTIVE CERAMIC COMPONENTS FOR PROCESS CONTROL

Materials for High-Temperature Electrochemical Apightions. The activities were focused on studies of solid
electrolytes, electrodes and other materials fet éells, and other high temperature electrochdnaigplications.
Mechanisms of ionic conduction on oxide materiatgyavexamined with an emphasis on oxygen ion condsict
with fluorite, pyrochlore and apatite types, ansbaterate protonic conductors. The work on flusrites mainly
dedicated to ceria-based materials with differantHanide additives and sintering additives to lothie sintering
temperature and change the grain boundary behawaursilicate-based apatites we attempted to ptelomg
term degradation in fuel atmospheres by partiastuition in the La-siteq.g.Ce) or Si-site (Al, Fe, Ti, Zr). The
use of protecting layers is being considered. bDiffie experimental methods were used to re-exarhiméransport
properties of protonic conductors, namely the dsterce of protonic and oxygen ion conduction, tireédonset of
electronic contributions. Work on potential eledgs for solid electrolyte cells included novel cepts of
cathodes with high oxygen storage ability (YBa(@uB;, Ce(Pr,Zr)Qg), and materials with two co-existing
redox pairs (SrCexMnyAlyOs.q). Work on mixed conducting components of anodetuded nanostructured o,

materials. Glass-ceramic seals were prepared aacharized in terms of crystallization and sealadmlity, 39

electrical short-circuiting and electrochemicalrpeation.

Mixed Conducting Materials and Catalysts For Oxyge®eparation or Partial Oxidation of Hydrocarbons.
Work comprised a wide range of mixed conductingamals based on iF,-type nickelates and perovskite-type
LaFeQ, LaCoQ, SrFeQ,q, LaAlO; LaGaQ, with partial substitution in A- and/or B-sites hgceptor or donor-
type additives, including co-additives. The maifogfwas focused on interrelations between trangpaperties,
redox behaviour, chemical and thermomechanicallgyalphase transformations, and electrocatalgtitivity. A
wide range of experimental techniques was usedvedisas structural refinement and atomistic siniates for
selected materials. Less common features were etpiored in mixed conductors and potential catalyst
including off-stoichiometry to the onset of minacend phases (e.g LdNigsTios0s4) and interactions between

different co-existing mixed valency species (e.iNB@;.q).

Microsctructural Effects. Microstructural effects in solid electrolyte masdsi and mixed conductors were
evaluated both as single phase and composite alatdg.g. CgdGdy.0s4 + La,SrMnOsz5). Double layer
dense/porous membranes were also prepared, (EgOSFSrAlLO, LaysShsFeQ—SrAlO, LagsShsFe-Sr.
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«Fe(Al)Oy). Different powder preparation methods (glycineateé and spray pyrolysis), ceramic processing or
layers with different sinterability were used fbist purpose. We also attempted to improve the tberechanical
behaviour (thermal shock, toughness, hardness)statility under reducing conditions, without afiagt the
permeability and electrocatalytic activity. Matdsianteractions in composites were also studiedmfimodest
compositional changes (addition of sintering add#) to formation of new phases with major chanies
composition. One analysed effects of powder ormgms processing conditions on phase preservatiuh adility

to adjust compositional gradients at grain sizellé®.g. core-shell structures).

Materials For Other Electrochemical TechnologieElectronic ceramic conductors such as.l&C0;.,M ;03054
cobaltites, with Ln= Pr, Nd, Sm and A= Sr, Ca, Bi&Fe, Ni, Ti and nickelates Ldli.,M,O..q have been studied
as potential electrodes for aqueous electrocherafglications in alkaline conditions. One attempie@stablish
correlations between the electrode performancelattansport properties, oxygen stoichiometry, stadility of
these materials. One also studied the oxygen eonlaictivity on hydroxide or oxy-hydroxide layerspbsited

onto metallic substrates.

CERAMIC COMPOSITES AND ULTRA-HARD COATINGS FOR MEC HANICAL APPLICATIONS

Diamond Cotings.The work was directed towards the production aratastierization of nanocrystalline diamond
coatings (NCD) for tribological and bio-tribologicapplications. These studies were based on theniaption of
NCD, physical and tribological characterizationnf®owork was also done on CVD microcrystalline diach@ims
for mechanical applications and on ceramic-metadpmsites produced by melt infiltration.

NCD was produced both by microwave plasma-ass@techical vapour deposition (MPCVD) using AslEH, gas
mixtures on SN, by a conventional continuous, and by a new putegine and by hot-filament chemical vapour
deposition (HFCVD). Optimization of NCD growth pareters was done for commercial MPCVD and for amdnse
built HFCVD reactor, for coating $, ceramics. Growth rates of up to Jué h* were obtained for NCD coatings
with 28 nm crystallite size. The influence of argmntent on the deposition atmosphere was direetited to the
formation of nondiamond phases, trans-polyacetybemd graphite at the grain boundaries. These lavenasile
stresses, diminishing the risk of delamination.

Tribological characterization of the NCD{Sj, samples was carried out using self-mated paitsowitiubrication, in
samples obtained by MPCVD and HFCVD. Friction valteached a steady-state minimum of 0.02 followsirsport
period with a peak at 0.44. Calculated wear cdefitocdenoted a very mild regime (K<3@nn? N™* m™) for the self-

mated NCD coatings. The predominant wear mechamas identified as self-polishing by micro-abrasidime



critical loads of 35-40 N were further optimizedbydrogen plasma etching of the substrates pribiG® growth by
HFCVD, as was demonstrated by the high threshaldd¢60 N; 3.5 GPa) for film delamination. A bideetSEN,-
bioglass composite was also combined with NCD wf iotrinsic surface roughness in the range 5 towdband
crystallite sizes of 1 to 30 nm. Depositions wepadticted below the bioglass crystallization tenpeea(637 °C),
allowing a highest growth rate ofiin h™*, with Ar /H,=0.1. Slow cooling rates after deposition (2 °C Miprevented
film delamination under Brale tip indentations o200 N.

CVD diamond was also studied for sharpenable djreciated cutting tool for hard materials. Thick B\iamond
films (150um) could be sharpened to the desired geometry gsinding wheels. The tools were tested in dryihgn
of three types of hardmetal at a cutting speedOom2miri*, feed of 0.1 mm rév and DOC of 0.2 mm. Wear by
micro-chipping of the CVD diamond, results in aiwasof the rake and flank faces by diamond debranging the
cutting edge geometry and increasing the cuttingefto values above which the tool failg~F00 N). Up to 2000 m
dry machining length per tool could be achieveditzethe re-sharpening operation had to be perfariitesl use of a
cutting fluid increases tool life due to reductminCo adhesion and enhancement of diamond delonsvad from the
cutting edge. When using smoother CVD diamond fiemsdirect coatings on 8i, tool substrates, the turning
performance is the best for the more even surfasea consequence of morphology and surface roughneg,

characteristics, with reduced cutting forces beibigined. 41

Other Hard and Ultra-Hard MaterialsMost work on hard materials was related to prooessf nitride, carbide or
corresponding composite materials as detailed beltve tribological properties of selected materiadsre
evaluated by using sliding tests against steel nuddeand unlubricated conditions qualified thesatenals for

wear applications. Some work was performed on deramatal composites produced by melt infiltration.

Processing MethodsColloidal processing studies on oxide ceramics $eduon the dispersing ability of &y
CuO and AJO; powders to access the aqueous slip casting pingesanditions of the oxides. Some effort were
also put on optimising the tape casting processooflierite-based glass ceramic substrates of l@alediic
constant.A significant research activity was devoted to glasramics of different compositions. Anorthite-
diopside-apatite materials were studied as mu#ilagubstrates for microelectronic applicationsficmd at low
temperatures. CaO-MgO-SjOmaterials with BO;, Na&O, Cak and BOs were prepared as candidates for
biomaterials applications. Monomineral glass-cecanoif akermanite were also developed.

Innovative methods for protecting AIN powders agaimydrolysis and for preparing stable and highceotrated

(= 50-vol.% solids) aqueous suspensions for collgiatessing (slip casting, tape casting, pressastng, etc.)
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and for granulation of powders for dry pressinghtexdtogies have been developed. The formulationsidecthe
AIN powders and sintering additives, types and am®wof the processing aids (dispersants, binddastipzers)
required for each consolidation technique. Greersities higher than 70% of the theoretical densig obtained
by slip casting, and full dense ceramics were obthby pressureless sintering at 1750 °C for 2shour

Ceramic bodies ad- andp-sialon were colloidally processed in organic meditae same organic media proved to
be suitable for the fabrication ofs8i-SiC nano-composite ceramics through temperatuhecied gelation and for
enabling liquid phase sintering at 1850 °C. Rod-ikSIAION and of3-SIAION powders stabilised with single
and multi-cations were prepared by combustion ®8ith(CS) and used as reinforcing elements of tenaic
sialon-based ceramics densified by pressurelessrisig. CS was also used to study the factors w@figdhe
morphology of AIN and of TiN microcrystals.

Additional contributions were related to processifidgraditional ceramics and recycling of indudtiastes. This
comprised effects of sodium hexametaphosphate ernhéological behaviour of kaolin dispersions, itifeuence
of Li,O-doping as auxiliary flux on the properties anth@ of triaxial porcelain bodies, formulation abrdierite

ceramics based on Al-rich anodising sludge, andatisig foams based on glass residues.

Corrosion Protection MethodsThe activity was devoted to different aspects led torrosion protection for
various metallic products. Different componentstité protective system, such as surface pre-tredasmanti-
corrosion inhibitors, organic polymer coatings amel surface modification top layers were investddan terms of
their applicability for specific metals and alloySpecial attention was paid to the deeper mechanist
understanding of the coatings degradation and dnegion and inhibition processes. Another topartet last
year was the application of localized techniquesttidly the corrosion processes on nhano- and miaie:s

The main direction of the research activity of gieup was focused on the development of novel enwmiental-
friendly active corrosion protection systems basedthe self-healing provided by intelligent releaystems
incorporated into the coatings. The polyelectrqlytesitu formed oxidenanoparticles and nanostmectyporous
layers impregnated with corrosion inhibitors werged to produce controllable nano-containers préavgrd
negative effect of the inhibitor species on thebititg of the coating matrix. The use of nano-sdaleservoirs
helps in uniform distribution and controllable @de of the corrosion inhibiting species. This aflothe
introduction of different inhibitors in the polymenatrixes without the negative effect of the intobion the
stability of the coating and without the deactiwatof inhibitor originated from its interaction Wwipolymer. Much

attentioon was payed to the development of ‘irdetit’ reservoir systems which may be used in diffecoatings.



The permeability of polyelectrolyte shells stronglgpend on pH and can confer the controllable seles the
inhibitor triggered by the corrosion induced changpH.

Hybrid organosilane and the sol-gel derived comtposhin films were investigated as pre-treatmerts f
aluminium alloys and galvanized steel. Sol-gel §ilmere doped by the in-situ formed oxide nanogadiwhich
enhance the corrosion protection of hybrid coatir@sganosilane and hybrid sol-gel films developedvige
long-term corrosion protection. Doping of the hgbiilms with different active components offers didohally the
active corrosion protection component to the deyedocoatings. These coatings are promising caredidat
substitute chromates in many corrosion protectycesns.

A set of organic compounds was investigated forasdon inhibition of aluminum and magnesium alloys,
replace carcinogenic chromate, which will be banned8urope by 2007. 8-hydroxyquinoline was foundbéovery
effective corrosion inhibitor for aluminum alloy 20 and magnesium alloy AZ31. Corrosion mechanisins o
aluminum alloys demonstrated crucial role of catbadtermetallic inclusions in the localized corims attack,
and contributes to the search of new corrosioreptmin approaches.

The weathering stability of the plasma polymer §ldeposited to tailor the surface properties df @mtings was
investigated demonstrating strong dependence gbltema polymer films stability on the film comptosn. The o,
plasma parameters such as pressure and power pitgyia the stability of the obtained layers. Dsifion of thin 43
plasma polymer layer leads to partial degradatiobaorier properties of coil coatings. Atomic oxygie plasma
plays a critical role on barrier degradation.

Weldable primers for automotive applications weeealoped. One studied effect of organic corrosignhitors

on corrosion processes on the galvanized steeledoaith zinc-rich weldable primers. Benzotriazoleda
mercaptobenzothiazole were very effective corroidribitors and will be introduced to primer formatibns to

improve self-healing ability.
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AREA 3 — CHEMISTRY AND TECHNOLOGY OF POLYMER
AND LIGNOCELLULOSIC MATERIALS AND BIOPOLYMERS

MACROMOLECULAR MATERIALS AND LIGNOCELLULOSICS

Lignocellulosics. A study was performed on the use of chitosan, wlifferent degrees of deacetylation and
different molecular weights, in the processing olymer blends €.g. with other natural polymers or their
derivatives), complexese(g. with paper) and compositeg.g. with natural fibres) and on the preparation of
unexplored chitosan derivatives. The inclusion @hmercial chitosans in paper through diffusion fraqueous
solution, was carried out and the properties ofdhguing complexes assessed. In order to estabéstxtent of
insertion and actual mapping of the chitosan madéscin the paper sheet, a fluorescent materialsyathesized
by appending an appropriate chromophore to aboub##e primary amino groups of chitosan. In aatiéint
vein, chitosan was oxypropylated in a bulk hetenegeis process, yielding a viscous polyol mixtureoseh
structure and properties are being evaluated.

Another new project focuses on the applicationhaf teversible Diels-Alder reaction to the synthesgisovel
polymeric materials bearing furan moieties. The kivay hypothesis behind this approach is that a rerndd
promising macromolecular architectures may be lusilhg monomers incorporating complementary diéwne)
and dienophile (maleimide) functions through midtipdduct formation and that all of them can thizhee be
turned into thermally stable structures by the amation of the adduct or, more interestingly, dabject to
thermal reversibility (i.e. back to the startingmoemneric entities) for recycling or other more teicehapplications
like solvent-free printing inks, self-mendable migts, etc. Bifunctional monomers have thus beemh®sized,
both of the A-A (difuran) and B-B (bismaleimide)daaf the A-B type. Their structure has been cordiinmn all
instances and their larger scale synthesis anfigatidon are in progress.

The search for original ways of valorizing subénas entered a critical phase with a systematicoagpr of the
different routes leading to polyesters based onldghg-chain components bearing OH and COOH moieties
different numbers and molecular distribution. Subeomponents can be isolated with free COOH graupbeir
corresponding methyl esters, depending on the feaggtion techniqgue adopted. The polycondensatiaiads
tested were therefore based on both direct esttiih and transesterification. Model compounts,long-chain
diacids, diols and hydroxyacids, were used to ases viability of each method before switchingthie actual
suberin monomer mixture. It was thus found thatuanlmer of procedures, like polytransesterificatidirect
polycondensation catalyzed by acidic surfactantsnaymes, gave good results, albeit with polyestérsodest

molecular weights of a few thousand. The chemitalracterization of other by-products from cork mesing



was pursued, including low molecular mass compandniostly terpenes and polyphenols), lignin and
polysaccharides.

The studies on the controlled heterogeneous matiific of cellulose fibers with fluorinated reagerfes.
trifluoroacetic anhydride, pentafluorobenzoyl cider and trifluoropropanoyl chloride) for the devaheent of
highly hydrophobic cellulose-based materials wenesped. All reaction systems were optimized and rtee
fluorinated cellulose fibers derivatives were egieely characterised. The hydrolytic stability dfese new
cellulose derivates was also assessed. New routéisef controlled heterogeneous modification ofutese fibers
were also initiated, including reaction with reatgebearing isocyanate and silane groups and thegmenic
esterification with fatty acids.

Research on the synthesis, characterization aressament of properties of nanoparticles/celluloderily was
pursued. The photocatalytic activity of TiGased materials started to be evaluated. The digtipa of some dyes
(methylene blue, methyl orange) in aqueous solutiothe presence of the hybrids under UV radiatices
evaluated. Preliminary results show that these maddeare effective in the dyes degradation. Théeimimal
antibacterial activity of these materials started¢ studied in cooperation. Due to the photoacemiconductor
nature of TiQ, the direct contact between this oxide and cediilmay limit the applications of these materiats fo g,
long periods, in particular if they are exposetigbt sources. Because of this, a new strategyhi@preparation of 45
these hybrid materials was initiated. Cellulosee@owere coated using silane coupling agents (PaRMBSOTMS)
followed by deposition of Ti@nanoparticles. These new hybrids showed a highopyabicity, opening the
possibility for higher compatibility between hybsidnd polymeric matrixes in composites preparation.

Silver nanoparticles generatéa situ in the presence of cellulose (vegetal or bacleradre prepared, with
different particle sizes and loads. These matenadse tested for surface enhanced Raman spectsosoup
antibacterial applications, with very promisinguis.

The optimization of CaCgxellulose hybrids preparation is also under ingasion. The control of synthesis
parameters and the influence of the carboxylicetih the modified cellulose fibres are being ased. Scale-up
procedures are being implemented in order to kespossible application of these hybrids in papel @olymer-
based materials.

The work on polyoxometalate (POM) catalysis in axygdelignification of kraft pulp using the laccaas
biocatalyst for the POMs re-oxidation was continusdéw polyoxometalate-laccase integrated systemiO8L
employing polyoxometalate [SiVW"O,¢> and laccase oframetes versicolofor the continuous delignification
of eucalypt kraft pulp was developed. Pulp wasgidfied in a batch reactor containing catalytic amts of

[SiW..VY0,g* atca. 90 °C under atmospheric pressure. Re-oxidatioredficed POM with laccase was carried
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out at 45 °C in a separate aerated bioreactor edupith an ultrafiltration tubular ceramic membrafée later
allowed separation of laccase from re-oxidized POMhich was supplied in turn continuously to the
delignification reactor. PLIDS allowed sustainabfaulp delignification with minimal degradation of
polysaccharides. The implementation of PLIDS, reipig the first chlorine dioxide stage (D) in contienal
DEDED bleaching sequence, showed almost 60 % airiclel dioxide savings with strength properties fué t
bleached pulp (90% ISO) similar to those obtairfeel #he conventional bleaching.

The preliminary research work was performed onkihetics of the oxidation of substituted phenolshwéither
vanadium polyoxotungstate, a{SiV'W;,0,> (viz. SiW,V), or manganese polyoxotungstatea- [
SiMn"W,3(H,0)Os¢]* (viz. SiW;Mn), in aqueous solution at pH 4.

Aiming to promote a better understanding of thedative delignification mechanisms with polyoxomates and
its re-oxidation mechanisms, the electronic tongudtisensor system wasproposed for the detectiomethl-
oxygen cluster anions (polyoxometalates) containuagadium (IV/V) atoms. Sensitivity of a variety of
potentiometric chemical sensors with plasticizedyyioyl chloride and chalcogenide glass membranes w
evaluated with respect to vanadyl/vanadate anidesavanadates and a series of Keggin-type polyaedates
(POM) such ast-[SiW11V"Y Oud®, a-[SiW1VV 04, a-[BW V"V Oud”, a-[BW1VV0sd®, a-[PW1:V'"Y O,® and
a-[PWyo. VY104 @™ (n=1,2,3). Such sensor array was able to distiigdifferent vanadium complexes allowing
their simultaneous quantification in binary (V(IVIV)) mixtures.

The study on the paper surface modification by ditjpm of in situ formed inorganic pre-polymers obtained with
sol-gel process was initiated. The main attenti@as waid to the optimization of synthesis of solfgemulations
composed of tetraethylortosilicate (TEOS) and #&seuf its monosubstituted analogs (alkyl and anmogeties
among others) in aqueous solutions and to the ctaization of organic-inorganic hydrids (OIH) oipeed. The
methods for the deposition of these formulationghenpaper surface were developed (using impregmatiess,
by spray and using sizing press) and treated papers analysed (image analyses for ink jet printeantact
angle, surface energy, etc.).

Work was done on the chemical analysis and strakttinaracterization of macromolecular componenid an
extractives from different morphological parts @nlana plantMusa acuminataColla var.cavendish aiming to
promote the valorisation of this important regiofihdeira) agricultural waste material. Particyiathe study on
chemical composition and structure of componentsnfdifferent morphological parts of ‘Dwarf Cavertdis
banana plant (petioles/midrib, leaf blades, flatalk, leaf sheaths and rachis) was carried ouingino evaluate

their potential as eventual raw materials for therical processing.



A study was carried out on the decolourisation debxification of kraft effluent byrrametes versicolont was
proved that this fungus possess an excellent dgpaicdevelopment in toxic environments once ith geowth
was observed and oxidative enzymatic activity wasarkably increased in presence of effluent ant baih
decolourization and detoxificatiggarameters were attained.

The studies on ESI-MS application for the strudtaharacterization of lignin were continued. Seléactions of
synthetic dehydrogenation polymer (DHP) were fawted by GPC and analysed by ESI-MS/MS aiming to
provide a MS/MS spectra database on the ligninoaligric structures. ESI-MS/MS technique was usedHer
first time to assess the molecular mass of hardw@odalypt) lignosulphonates (LS) and for theiustural
characterization.

The investigation of different approaches or precemdifications to improve the retention of polyszarides
during Eucalyptus globulug&raft pulping was pursued. Particular attentiors wlavoted to the rational addition of
antraquinone to the kraft process as a mean tooweppulping yield and, simultaneously, decreaseatheunt of
hydrogen sulphide in the process. Pulps produc#u suich process modifications were fully bleached &sted

for their mechanical properties.

Investigations aiming to understand/improve thergon of polysaccharides duririgucalyptus globuluskraft S2
pulping on the pulp fibres surface have been perar Current research was focused on the analygslps 47
obtained after cooking under different pulping atinds (active alkali (12-17%), sulfidity, etc.)calg the last
delignification period aiming to estimate the prdmm of xylan adsorbed on pulp surface and how tylan
retention is affected by pulping conditions. Theoamt of glucans iftucalyptus globulugvood (about 4.5 %) was
estimated using sawdust extraction with 0.5M Na@tuteon at 90 - 120 °C and the structural featusese
elucidated in glucans-enriched polysaccharide ifsactsolated by hot water extraction (120 °C, 2 Isplated
glucans were characterized by wet chemistry metlaodsby different 1D and 2D NMR techniques. Theanaj
proportion of glucans was comprised by linear (arsg| 20 %) or ramified &@-6 (amylopectin, 80 %y (1— 4)-
linked glucans though a small proportionpefl—3)-glucan (< 0.2% on wood weight) have been alseated.

Two new research projects related to the utilizatd by-products from the acid sulphite pulpingEofglobulus
wood were started this year. One is related with ghoduction of acetic acid and furfural from comsite of
pulping liquor evaporation, while the other dealghwthe analysis of industrial circuits and utilimm of
lignosulphonates.

The study on the chemical composition of macromdéeccomponents of the natural hybrid B&ulownia

elongataand Paulownia fortunewas continued. The work concentrated on the stidyemicelluloses structure
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(xylan and glucomannan). The preliminary kraft pdgpexperiments oRaulowniawood were carried out aiming
to optimize the conditions.

Work was performed on the structural features aftipgpolysaccharides of olive pulp cell walls thratnained
entrapped in the cellulosic residue after sequertitraction of the cell wall material (CWM) withmidazole,
carbonate and KOH aqueous solutions. These polyrabtained after neutralisation and dialysis ofagieous
suspension of the residue (sn-CR fraction), werabiaan-rich pectic polysaccharides. Size-exclusion
chromatography showed that sn-CR fractions posdeasieimodal molecular weight distribution. The deral
molecular weight fraction of sn-CR (M82-135 kD) was independent on the ripening stdagdive fruit, whereas
the higher molecular weight fraction showed valog4.1, 0.9 and 0.7 MDa, respectively, for gredmerey and
black olives. De-complexation of sn-CR pectic palycharides with a 2 M imidazole solution disrupteel CPPC
crystalline network showing the molecular weightmase to half thus indicating that pectic polykacides of
sn-CR fraction occurred in olive pulp cell wallsadcium bridged macrodimers.

Work was started on the elucidation of minor st features in wood hemicelluloses employing ESAMS
and MALDI-TOF/TOF. The main objects were glucomamramd glucuronoxylan fronk. globuluswood and
glucoronoxylan from the natural hybrid B&ulownia elongatandPaulownia fortunei

A PhD thesis was completed on the oxypropylatioark residual powder to obtain polyols to be usethe

synthesis of polyurethanes.

Other Polymer Systems and Material$he PhD programme on the preparation of functigr@ymer based
nanocomposites (NCs) usirgrafting from strategies has been concluded including the pa&par of block
copolymers. The PhD programme on polysaccharides NG been extended to chitosan and locust bean gum
(LBG). The preparation of films has started.

A joint (UA/TUHH) MSc thesis on the preparation@¥WCNTs/ poly(methyl methacrylate) NCs and the statly
the mechanical properties was concluded. The sesbtiained were superior to those reported initbature due
to thegrafting fromstrategy followed. Three new joint (UA/TUHH) MSeeses started: (Dn the preparation of
SiO, @Fe0s/PANI NCs; (i) on CNFs/poly(acrylic acid) an(di) a thesis in collaboration with Weber Cimenfix
which aims at studying the influence of polymeriageon the properties of cement mortars. One MEergis has
been started on dimensional stability and permiakiudies of flexible PUs.

Contributions were made to (i) the demonstratiat thystallization from sheared polymer melts s#ts; (i) the
demonstration that the polymer melt state respteé$dr this saturation is the steady state in stesgbar flows;

(iif) the demonstration of a significant entangleméoss during the transition to the steady statd &) the



demonstration that a basic assumption of currew fheories is lacking experimental support and thase
theories need to be revised.

The predictive, analytical (non-simulative) coopime segmental theory of materials dynamics comtihto be
applied to the dynamic behaviour of polymers. Tlaainic crossover and the corresponding temperatare
shown to be predictable by the theory for amorphmlgmers from creep data. The installation of lthéoratory
of Thermal Analyses was continued, namely in whatcerns the facilities for dynamic mechanical asialy
(DMTA) and simultaneous calorimetry and thermognastry (DSC/TG).

BIOMEDICAL AND BOIOMIMETIC MATERIALS

Biological, Structural and Identification FTIR, NMR and Other StudiesOn the mechanisms of chromium
toxicity, chromium compounds, including Cr(V), withiologically relevant ligands were synthesised and
characterised. Mice, previously intoxicated witirolled levels of different metal complexes, wesed as pre-
clinical models, in order to evaluate the role led thromium compounds, and the intermediates,willg their
routes in the so-called ‘chromium reduction toyiaihechanisms’. The adverse effects of these congmowere
investigated using slices of target organs (kidegr and testis), prepared for histological, bestemical and g,
ultrastructural methods. Complementary approackesh as flow cytometry that allows, in real time, a49
multiparametric assay of cells, were also usedetongpre complete insights into the underlying medras of
toxicity. The possibility of recovery of these less was also investigated. Lesions induced by tbhosgounds
were described in mice organs, obviously reflectthgnges on the physiology. For example, some rigyalind
granular casts and desquamation of tubular epitmelvithin the renal cortex and hyaline casts in riedulla
were revealed in these groups of mice.

The NMR characterisation of biofluids and biolodidéssues waspursued, involving the construction of
compositional databases and determination of ‘hggitrofiles for subsequent detection of severabdilers under
study. Potential biomaterials of interest based moagnetic nanoparticles (magnetite/carrageenan) and
biopolymer/inorganic scaffolds have been prepareticharacterised.

NMR-based models for the routine control of beaerd brewing process were developed and should belysho
implemented as a service for a national brewingpaomg. Projects on detection of beer ageing andacaination
were initiated. Solid state NMR and FTIR have bemed to determine the degree of polymerisation and
hydrolysis in hydrogels based on vinylacrylate ggafdextrin (highly biocompatible gels). The roleseveral

depolymerising enzymes on the nanostructure of sakstudied by NMR and FTIR methods.



S2
50

Using NMR pseudocontact shifts for the Ni and Zrithtims of Desulforedoxin the residues involved tiustural
changes and in the H-bonding network at the metatre were identified. Using this approach contduft
contributions were estimated and the importancd®fH-bonding network at the metal centres forritistion of
the unpaired electron density was highlighted. dsvfound that th®vRd(Ni) PCS tensor is more isotropic than
that for Dx(Ni) possibly be due to the higher synmpef theDvRd centre compared to Dx.

The 3D structure of the novel Heme Binding Prof22HBP was determined by NMR. Previous work indincat
that the protein does not undergo large structmification on binding was confirmed by the detiration of

the structure of the bound form.

Glass and Ceramic-Based BiomaterialBhe work carried out along the past year was fettas the wet chemical
preparation and characterisation of pure calciurosphate powders, namely hydroxyapatite (HAP) asd it
derivatives (F-HAP, CI-HAPB-TCP), and HAP doped with several cations (sodioragnesium, strontium, and
anions, fluorine, chlorine) as well as their bighasixtures in different ratios, including nano-aizpowders and
their in-situ stabilization. Hydrothermal treatmemtere also used to transform nacreous materi@dHiAP-based
materials. The as prepared powders were used tlupecsscaffolds with tailored pore size distribusioRollowing
a different route, scaffolds for bone restoratioerav also produced from cuttlefish bones hydrothyma
transformed into HAP-based biomaterials. A new rhéolenulation of a biocompatible glass of the syst8iO.-
Al ,0;3-B,05-MgO-Ca0O-NaO-F was developed and revealed to have interestoagtive propertiem vitro.

All glasses and glass-ceramics studied have cotnpusiwithin the 3 main Si-based systems S82a0-BOs-
MgO, SiG-P,0s-Ca0-MgO-KO and Si@NaO-MgO and in the Si-free system T#8a0O-BOs. The research
carried out on the above systems had the purpdg@sstudying their structure and establish thiatfenship with
surface reactivity in simulated physiological plasii) understanding the mechanisms of adhesioapaitite
layers in acellular media and (iii) controlling threvitro mineralization in physiological fluids. The devetoent
of porous glass scaffolds by the salt sinteringhmetwas started in a project where the study ofptioeessing
variables is one of the key tasks.

Si-based glasses that indicaiadvitro bioactive behaviour were added to different polsimenatrices (PMMA,
PE, SEVA, PHB, PLLA) to obtain novel composites lmne regeneration, cement substitution and driligedy
systems. Organic-inorganic Si-based materials weepared by the sol-gel process using differertasil
precursors.The structure of the hybrid gels andrésalting materials were studied with the aim bfaining

nanocomposites to be used as carriers for cell inilivation.



A new system for the local delivery of chemotheraépynalignant solid tumours was developed basedpartite
particles. The adsorption of the drug 5-FlourouréeiFU) on hydroxyapatite (Hap) porous granulesdpiced by
spray drying suspensions of Hap nanoparticles wahesl at 37 °C. Nanostructured and porous apagtiteules
produced by spray drying showed a good abilityafdsorbing the chemotherapeutic drug 5-FU. The dicsaand
equilibrium of the 5-FU adsorption process werdadly described by pseudo-second order kinetic inadd
Langmuir isotherm respectively. Porous chitosarshite composite scaffolds prepared by a freezeagryi
technique, starting from brushite suspensions iitosan solutions showed a regular macroporous and
interconnected structure with brushite particlesfanmly distributed in the chitosan matrix. Thdir vitro
bioactivity was revealed by the formation of a rydrapatite layer after 24 h of ageing in SBF (sied body
fluid) solutions.

Other New BiomaterialsOur activities addressed the enhanced producfitipase in two phase reactors. This is

a project related with our activities in studyingnnconventional solvents, namely fluorocarbon commpis that

are here used for oxygenation of bioreactors.

Using a particular type dfarrowia lipolyticait was possible to identify an anomalous behavauits adhesionto g,

organic phases and a production of a biosurfactdm.biosurfactant was characterized and studissiféice that 51

lead to the characterization of the Yeast surfaeevead.

PROCESS DEVELOPMENT AND OPTIMISATION

A new UNIQUAC based model was proposed for the migtsan of wax formation in conventional petroleum
based fuels and crudes. This model was shown sujperior to the previous versions proposed by tiserdluid
properties where also addressed and a corresposidites model was used to describe speeds of sdsodsities
and surface tensions of hydrocarbons with sucdeggether with a British consulting company, INFOQWEK,

a new approach to the prediction of wax formationffow assurance was developed and reported. Afoeus
was placed on biofuels. Water solubilities on thédes and their behaviour under low temperaturesew
investigated.

The thermal characterization of phase change rale(PCM) was carried out. A patent for composibés
paraffins and cellulose or cork derivatives wakedil Studies concerning other phase change matdliah n-

paraffins, such as fatty acids and esters have dm®fucted.
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The studies of unconventional solvents for the tigraent of chemical products and processes focusmthe
fluorinated compounds were extended to ionic ligularticular emphasis was given to the surfacpepties, gas
solubility and mutual solubilities with water orwapus solutions.

On polymers and polymer solutions, two main didgtiaceas were studied: in the laboratory, gas skhbin
biodegradable polymer films data were measuredrderoto define possible modifications to use tham i
packaging films; a new molecular level model fotypmer systems and polymeric solutions was prograthamel
tested with excellent results.

Several perfluorocarbon systems were experimenthldyacterized: liquid-liquid equilibria of perflcecarbons +
n-alkanes and perfluorcarbons + water, vapourdigequilibria of carbon dioxide + perfluoroalkanekhe
structure of the perfluorocarbon liquid phase wddrassed by measuring surface tensions and by itdy in
calculations to pin point specific interactions.eT$tudy of the stability of perfluorocarbon emutsiawith several
surfactants was also continued.

Furfural is a basic nonpetroleum chemical readdgessible from renewable resources, arising froenattid-
catalysed dehydration of pentoses, and has a lmdadtrial application profile, both as a solventlas a building
block for the preparation of tetrahydrofuran, phaceuticals, agrochemicals, fragrances and furaredbas
chemicals. The industrial use of sulfuric acid laes tatalyst poses serious operational, safety andoamental
problems, and therefore its replacement by altemmagjreen’ non-toxic catalysts is of high priorit@Qur recent
research has been directed towards finding solsitiomhis problem.

Aggregates of acid nanosheets prepared by exfajiatiystalline layered metal oxide cation exchasgsuch as
titanates, niobates and titanoniobates, were faarite more active and somewhat more selectiveysigathan
microporous AM-11 crystalline niobium silicates, ialn in turn yielded more furfural than zeolitesclsias HY
and mordenite (Si/AO 6), under similar reaction conditions. Furfuraélgs remained practically the same in
recycling runs and no water leaching of metals ftbese catalysts to the reaction mixtures was tistec

On the hydrodynamic behaviour of process-relevignid-liquid dispersions, a detailed quantitativescription of
the drop interaction (breakage and coalescenceggses in a real column extractor was coupled théflow of

both phases, to accurately describe its experirhbateviour.



SECTION P W ACTIVITY PLAN 2007




S3
54



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

MULTIFUNCTIONAL MATERIALS AND ORGANIC-INORGANIC HYB  RIDS

Novel Microporous MaterialsThe M-doped (M=Y, Eu) microporous zirconosilicaty8 materials, possessing
the structure of mineral petarasite and with Zr&la of 4, will be prepared via hydrothermal syrsiseand their
structure determined. This is expected to be alslgitsystem to create new multifunctional photohestent (PL)
materials.

The potential of synthetic microporous (ETS-10, Efand AM-2) and layered (AM-4) materials will be
evaluated for the decontamination of natural watsuted with low H§" levels, in the presence of the
competitive C| C&*, Na" andMg?* ions.

Microporous lanthanide silicateslk;Si;;03>-3H0 (Lh = Sm, Eu, Gd and Tb) will be prepared andatterised
(structure and PL properties). Preliminary workgesgis that these materials are unique becausgtssgss Ln-
O-Ln dimmers, which confers them unusual PL proegrt

Vinyl chloride (VC) is the primal compound in theoguction of polyvinylchloride. Normally, ethyl alide (EC)
IS an impurity present in low levels in the VC a#ht stream, inhibiting the polymerization reactidine %g’
challenge is to come out with a clean and safent@olyy, which empowers a cheaper and efficient regjoa of
these compounds in gas phase by means of an appeopisorbent that also minimizes undesired eamssiThe
adsorption of EC and VC on microporous aluminumhylghosphonate polymorpih-will be investigated by
performing Grand Canonical Monte Carlo simulationsrder to explore the possibility of using thsarbent for
the purification of VC, upholding the selective agsion of the EC, and eventually to find the bestditions for
EC/VC separation. Experimental data will be usedsdlidate the molecular model of the fluid usedthe
simulations, with the model for this adsorbent takem our previous work.

Work on zeolitic membranes will continue. The opzation of ETS-10 and AM-2 membranes will be stddie
order to improve membrane quality. The work wil@abe extended to aluminosilicates. Zeolite Y memées and

their silver-modified form will be prepared for tBelective separation of olefin and paraffin.

Mesoporous Materialsln previous work carried out at CICECO, the ordemeesoporous silica MCM-41 was
derivatised with dioxomolybdenum(VI1) species byedir grafting with the complexes MeX,(tetrahydrofurary)
(X = Cl, Br). Depending on the synthesis conditiosed, the materials were effective as catalystthéooxidation

of either olefins or alcohols. In an extensionto$ twork, materials prepared using MeQ(dimethylformamide)
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as the grafting agent will be characterised by otemi techniques including EXAFS, and examined as
heterogeneous catalysts for the liquid-phase axidaif organic compounds. The synthesis and cheniaation of
periodic mesoporous organosilicas containing orgaatallic groups as an integral part of the struetuitl also be
undertaken. Fragments such &8-CsH,)Cr(CO) will be introduced into these structures by eitiome-step
surfactant-templated hydrolytic polycondensationfwfctionalised trialkoxysilane precursors or psgtthesis
derivatisation.

Work will continue on the preparation of new orgaimorganic precursors aiming the development agigth of
new periodic mesoporous organosilica (PMO) hybndgh molecular-scale periodicity in the walls. The
thermostability, energy and length of the Si-C bavitl be studied as a function of the organic gro@O
materials will be prepared, in which the silicooras are bounded to one or two organic groups ih potvder

and oriented film morphology for low dielectric digptions.

Layered Materials.Work will proceed on the dehydratation of layetadthanide silicates #LnSi;Og(OH),],
Ln=Y, Eu, Tb, Er, and the structural characterwawf the obtained small-pore frameworksl(KSi;Og), Ln=Y,
Eu, Tb, Er solids, named AV-23, will be been répdr Both materials have a similar chemical makang
structures sharing analogous building blocks, hgmoeiding an unique opportunity for rationalisitige evolution
of the PL properties of lanthanide silicates acdisgensionality.

Nanoparticles of layered L{8iO,H)(OH)(H,O)CI, Ln= Eu, Gd will be prepared and characteris€dese
materials are expected to display efficient andeéilmhe PL properties, for example energy transféwédyen
different Lr#* centres, such as &dand Ed".

In an extension of previous work, the intercalatidroxomolybdenum complexes of dihydroxybenzoidadnto
the layered double hydroxide (LDH) [LiZIOH)]CI will be studied. A dioxomolybdenum(VI) complex 2,5-
pyridinedicarboxylic acid will also be prepared amtorporated into LDHs by ion-exchange reactiorithw
precursor materials in nitrate or chloride formrétated work, LDHs pillared by 2,2'-bipyridine-5dicarboxylate
anions will be examined as solid-state complexati@terials for the compounds MgOSIR;), (R = methyl,
phenyl). Selected materials will be tested as gstmlfor the oxidation of organic compounds. Inthreo study,
LDHs intercalated by anionic pyrene derivatived i prepared and their photophysical propertiedist.

Study the potential catalytic application of thelybdenum eta3-allyldicarbonyl complexes on the agctene
epoxidation with tert-butyl hydroperoxide in homageus phase and after immobilisation in pillareays! We
will prepare porous clay heterostructures with aggalica precursors. The solids will be characestifrom the

point of view of structure and application as atsots.



Nanostructured MaterialsResearch on the synthesis and surface modificafigmantum dots will be continued,
now extended our work to the synthesis of dopedotiystals of ZnO and ZnS. Also the optical/magnetic
properties of several inorganic nanoparticles Wwédl investigated as isolated nanostructures or acated in
several polymers (natural and synthetic) havingnind diverse applications such as in the papersmguand
nanomedicine.

The preparation of novel lanthanide luminescentesys at the molecular or supramolecular level togretvith
systems supported on a nanosized material will dropned. Research will be continued on the syimthek
photoactive lanthanide complexes with aromatic aeiate ligands, exploring the possibility of fotina of
multidimensional coordination compounds. The lurag@nce and structural properties will be thorougtiyied.
The possibility of the ligands to sensitize thethamide emission will be investigated. The incogpion of those
lanthanide compounds into nanosized 546d other substrates will be explored.

The use of SERS (Surface-Enhanced Raman Scattamitigg study of the interaction of metal nanoaistvith
molecular adsorbates will be continued, in paricub explore it as a tool for trace detection gsiratural
substrates. SERS will also be used to charactsyzeems with potential interest in heterogeneoualyss. g3

Techniques of infrared spectroscopy applied toesarstudies will also be explored. 57

PolyoxometalatesThe synthesis by several synthetic procedures lamdtudy of new hybrid compounds with
polyoxometalates and organic aromatic moietiesieeitis cationic species or incorporated in metaiptexes,
will be continued. Following the studies with pyind derivatives and aminoacids performed in theyaars, the
work will proceed with other N,O supporting moleesil like caffeine and others. The obtained compsuyill be
assessed for their electrochemical or optical ptage Solid-solid solvent free reactions will beended to the
incorporation of inorganic cations (namely grouprdanthanide cations) in salts with Keggin polymaialates.
Studies on homogeneous catalysis will be continwgth new substrates, namely 1-ethylnaphtalene, 2-
ethylnaphtalenep-cymene, cumene and sec-butylbenzene. The studigbeo preparation of silica supported
transition metal-substituted polyoxotungstates,b&o evaluated as oxidative heterogeneous catalysiisbe
continued.

We will continue to investigate the preparation ridw organic-inorganic hybrid coordination compounds
containing lanthanides, POMs and an organic ligdrtk effects of the organic ligand and the POMsthan
luminescent properties will be investigated in jgatar, considering the possibility that they mightt as

sensitizers of the lanthanide luminescence. Théicappn of the compounds in the preparation of POdsed
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materials will be explored, namely by the preparattf mono or multilayered nanostructured filmsarporation
into nanosized Si©and preparation of polyoxometalate-anion-pillaesered double hydroxides.

The characterization of novel ruthenium tetra-stitstd polyoxometalate compounds of general formula
KeNa[SiWe05RU" 4(H,0):Cls] nHO (o andp SiWyOs; isomers,1 and2) synthesised via the reaction of sodium

salts of trilacunar Keggio- andB-[SiW,0s,]° heteroanions with Rugin aqueous solution will be accomplished.

Crystal Engineering of Organic-Inorganic HybridsResearch efforts towards the isolation of novel tmul
dimensional organic-inorganic frameworks will bentioued, with the main synthetic strategy still rzpi
hydrothermal synthesis. Future work will contemglatchange in the ideology of the metallic nodéghile in
previous years the selected metal centres werelyr@dplock elements, from now on lanthanide centsdsbe
preferred so to introduce functionality at the bdswel of the primary building blocks of the netk® These
cations will be combined with organic ligands whiawontain carboxylic acid groups (such as N-
(phosphonomethyl)iminodiacetic acid, glutaric acdg-pyridinedicarboxylic acid and picolinic acidjnd with
molecules composed essentially by phosphonic acibupg [for example, etidronic acid,N-
(Carboxymethyl)iminodi(methylphosphinic acid), anidrilotriimethylphosphonic acid)]. Particular atteon will
be given to materials which can only be isolatedniocrystalline powders, and structure elucidatiall be
attempted from systematic combined studies of powdeay data (either collected at a high-resolutgtation
such as a synchrotron source, or at the laboratale) with structural information derived from Iligesolution
solid-state NMR investigations. Particular attentiwill be given to the information which this ktttechnique
can provide concerning the location of the hydrogémms. Lanthanide-containing materials will betHar
studied for their photoluminescence properties.

In previous work carried out at CICECO, the struatand catalytic properties of organotin metalatéth the
general formula [(ESnLMO,4] (M = Mo or W; R = methyl, n-butyl, cyclohexyl, phyl and benzyl) were studied.
The catalytic results with these materials depemdhe nature of the tin-bound R groups. In futurarky the
introduction of chirality into the system [(M&n),MoQO,] will be attempted by the substitution of one lod imethyl
groups by the (-)-menthyl group. The resultant niate will be characterised by vibrational spectasy and
EXAFS, and tested as catalysts for the liquid-phggexidation of model substrates such as cycloecterd
prochiral olefins such asans3-methylstyrene. The synthesis of organotin vanadatehe type [RSnVGO;] will
also be undertaken. To date, only the trimethyd@nivative [Me@SnVQ;] has been reported in the literature, and

therefore a considerable effort will be made tgpare and structurally characterise new derivatives.



Organic-Inorganic Hybrids Lacking Activating Centar Development of new functional hybrids hierarcHical
ordered with potential applications in integratgitics devices. In particular, highly ordered momaige cross-
linked alkylene/siloxane hybrid (mono-amidosil) Mie synthesised and its local structure and photivlescence
characterised. These hybrids consist of a highlyaoized bilayer of 2D siliceous domains, separdigd
perpendicularly oriented alkyl chains, self-assedihrough (i) intermolecular hydrogen bonding) g@artially
interdigitated van der Waals packing, and (iii)eantropic term related to the phase separationifvestigation of
the mechanism of self-organization and the relatignbetween the ordered nanostructures and thespomding
emission properties will be addressed. The emisdemay curves of several organic-inorganic hybvidfs be
modeled as a function of the temperature, emisaiwhexcitation wavelengths. Several decay modgisdl of
disordered structure®.g. stretched exponential) and semiconductor mateiti&slving mechanisms typical of

donor-acceptor pairs will be employed.

New Hybrid Materials With the goal of enhancing the luminescence featared the chemical stability under
ultraviolet (UV) radiation exposure, different laanhide based complexes will be incorporated in mioga
inorganic hybrids, such as di-ureasils and polyimetprolactone)siloxane biohybrids. The abilitytio¢ hybrid g3
host to efficiently incorporate different lantha@idomplexes will be investigated together with kiybrid host 59
contribution in the decrease of the non-radiatia¢hp accessible to the lanthanide ions. The aleselnission
guantum efficiency will be quantified. The chemioachanisms behind the typical photobleaching efisblated
lanthanide based tris-beta-diketonate complexek beiladdressed. The quantitative description of éhergy
transfer processes occurring in the organic-inaoyhybrids incorporating different concentratiorfslanthanide
ions will be addressed. In particular, for di-uilsaghe energy transfer between the hybrid hosttiem centers
(urea-cross linkages and siliceous nanodomaisjtenihtra-4f levels of the I¥iions and the triplet excited levels
of the organic ligands will be quantitatively estited generalizing the ideas proposed recently lar t
intramolecular energy transfer between singlettaptkt ligand levels and ligand-to-metal chargensfer states in
lanthanide coordination compounds.

The magnetic and structural properties of orgamicganic nanostructured hybrids or polymer matrices
incorporating Fe-based nanoparticles will continibe effects of inhomogeneous distributions will &lso
addressed.

The possibility of integrating luminescent polymensd nitride heterostructures will be studied inade The

ultimate goal is create novel inorganic/organiccetduminescent heterostructures where the flakybdnd low
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cost of the polymeric materials is combined witle ttase of electric excitation via bipolar semicantdu
structures.

The work on lanthanide-based ordered nanocrystahiybrid structures will continue especially byertalating
new organic moieties, performing advanced struttama optical characterization. By changing thesricalated
species we expect to add new functionalities teghmaterials. Furthermore, other types of luminashgbrids
and inorganic nanoparticles will be synthesizedshyilar methods. For example, lanthanide dopednstrm
aluminates are a promising class of luminescentnads for application ranging from luminescentpiiys to

biological labeling.

Integrated Optical DevicesThe studies on organic-inorganic hybrids modifigd zirconium (IV) n-propoxide
stabilized with methacrylic acid to produce low tceffective integrated optics devices will continmamely: (i)
the structure-properties relationship; (ii) thedastigation of the influence of the processing ef tiaterials as thin
films and monoliths on the optical features and) (ine implementing enabling solutions for accegsical

networks, such as low cost optical power splitéard optical filters.

Semiconductor HeterostructureS.he manipulation of various nanocrystals (NC)het surface of In-containing
nitride heterostructures will continue. This platfo will be exploits to integrate various nanomatksriand
experiments at a single NC or quantum dot levelsindy cross coupling effects among different matsystems
will be attempted. The development of novel muitdtional hybrid nanomaterials (ex. magnetic-optalaltric)
and new device concepts is a medium term objective.

The correlations between the nanostructure andlieal properties on epitaxial thin films and Iaivnensional
heterostructures will be done. Here the focus bd&lon characterization and modelling of the stralaxation
phenomena, and its relation to the compositiondbrmity in thins films and device structures. Tisow-how
will be extended to other material systems, nan@lyards oxide semiconductors, multiferroic and delectric

thin films.

C60 Phase Transitions Under High-PressurEhe structural mechanism by which C60 amorphisesatbon sp
phase will be addressed and new attempts to deterthie structure of new carbon clathrates will baed

including complementary computer simulations. Aisetal-doped carbon clathrates will be studied.



Development of Spectroscopic Techniqud$ie structure of microporous alumino-phosphateO¥R0 will be
revisited using advanced one- to two- and threeedsional MAS NMR solid state experiments involvitig and
2TAl (particularly*’Al-3'P MQ-HMQC).

ELECTROCERAMICS

Microwave Ceramic DielectricsSThe temperature variations of the dielectric peaiviiy and loss of the perovskite
ceramics (¢La(Mgy2Ti1)0s — X(NayBiy) TiOs [(1-X)LMT-XNBT] (0<x<0.6) estimated by different methods
(radio-frequency, microwave and far infrared measwnts) will be compared and analyzed. Contribgtioh
extrinsic and intrinsic factors to the microwavesldctric loss of the ceramics will be evaluatede Thw-
temperature dielectric relaxation recently reveateldMT-NBT will be considered in the context ofsilar effects
observed in other Bi-containing;site disordered oxygen-octahedral compositions.

Perovskite ceramics in the solid solution systerx)[(B(Mgy;Ti12)O0z - XBi(Mg12Ti12)Os [(1-X)LMT-XBMT]
(0<x<0.3) will be examined using an Evanescent Micraav&robe. The maps of distribution of dielectric
permittivity and quality factor will be obtained ducompared with the surface topography. In ordesstomate the
lattice (intrinsic) contribution to the permittiyiand loss observed in LMT-BMT, far infrared spestropy will be g3
performed. These experiments allow ascertain ifoibgerved microwave dielectric properties of theT-BMT 61
ceramics are determined by the crystal chemisttiz@r microstructure.

The characterisation of the electrical propertieshe compounds of the new family, dMg,Ta,W,0,4 will be
performed. Using the mixing of compounds methodgplag new set of mixtures with cation ordering vk
explored, in order to understand the contributibth@s ordering to the dielectric characteristiparticularly the
dielectric losses.

MgTiO; thin films will be prepared by sol gel. Differgptecursors and stabilizers will be used in ordgprapare

dense, crack free and monophasic MgTfidns.

Ferroelectric Fibres, Single Crystals and Film&he interface characterization studies of SBT filins have
revealed significant differences between seededuasdeded thin films. A similar study will be uniddéen using
SBN thin films. For obtaining the bottom electraated/or buffer layer elements profiles and film caments (B,
Sr, Nb) in seeded and unseeded SBN films techniguels as Rutherford Backscattering and Particladed X-
Ray Emission will be used. This interface themaiscexpected to contribute to a better understandinSBN

ferroelectric properties.
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The work on PZT thick films on Cu foils will contie aimimg at decreasing the sintering temperatarth® films.
These studies will be focused on the selectiod@dli sintering aids and their effects on the prioger

The fabrication of thick films of BaNdisOis-based high Q dielectrics prepared by electroplodetposition for
microwave communications will continue. The maireckives are the characterization of the dielegirimperties
at high frequencies and the improvement of tungbilihe origin of the microstructure differencedvibeen BNT
thick films and BNT ceramics will also be investiga.

The preparation of thick films of Bi based compiosis for microwave applications will be initiated.

Incipient Ferroelectrics.The work on incipient ferroelectrics will continadong the following lines. Structural
and dielectric properties of Y and Cr doped Skli@ramics, prepared by conventional mixed oxidehotktThe
possible mechanisms of dielectric relaxations &edstructure-microstructure-dielectric propertigation in SYT
and SCT ceramics will be addressed in detail. 8hmgeand dielectric studies of the effect of nomichtiometry on
the incipient ferroelectric behaviour of ST. Conttion of the studies of the stress effect on thkecltric response

of doped and undoped ST thin films.

Nanoscale Properties of Ferroelectric®ZT seeded films show improved macroscopic digegroperties.
Systematic studies of the local switching polar@aduring fatigue in unseeded and seeded films AT films
will be conducted by piezoresponse force microsc@@yM). Local PFM loops which characterize domain
switching will be acquired and compared with macopsc hysteresis loops. The observed fatigue bebhawvill

be discussed based on domain wall pinning indugenhjbcted electrons. The role of nano-seeds infatigue
behaviour will be analised.

nanodomain switching of PZT thin films at revealdfedent features of the polarization behavior. The
piezoresponse force microscopy (PFM) observatioaboformal domain switching of PZT seeded and urezsked
thin films of morphotropic boundary composition Mik studied.

The study of the local properties of ferroelectitiin films, single crystals and ceramics will bentioued,
including also PZT single crystals and commerci&al Beramics. We plan to investigate the local prioge under
varying electric field and temperature (up to 28). Polarization patterns prepared by nanolithdgyapill be
studied as a function of temperature and time tdyheir stability for memory applications. Theviestigations
will be extended to lead-free KNN and NBT systeMaltilayer actuators based on the commercial PZarogcs
will be investigated at the nanoscale with the amimproving their electromechanical performancettiw

Siemens). The domain wall motion studies (creepautidation mechanisms) will be studied in detéite SFM



programs to acquire piezoelectric signal will bedified to measure additional parameters (inacckssib far).
This work will be done in collaboration with Agilemiechnologies.

Work on ferroelectric relaxors will be extende snmaterials, such as lead-free relaxors to uratgisthe nature
of ferroelectric disorder at the nanoscale. PMN B## single crystals and their solid solutions WiTiO; will
be studied to determine the role of the nanosaateaths in high piezoelectric performance of thaystals. Pure
PMN and PLZT that freeze at low temperatures waéllitivestigated using new AFM setup. The comparigibin
the results of macroscopic measurements will be domrder to reveal information delivered by AFMhe study
will be extended to the smallest domains createddiyre using a liquid measurement cell availabléhé new
setup.

Multifunctional Ceramic Films and Composites.The magnetoelectric coupling, conductivity and loca
PFM/MFM measurements of the LSMO-LuMa®ystem will be studied. Optimal composition wik lscaled
down in order to transfer useful ceramics propsrtiethe thick film level using a hybrid techniqiFeO; with
different dopants (Ca, Pb, Sr, Zn, etc) will betesiad to reduce the amount of second phases acduse
uncompensated magnetization of canted magnetic mismdovel composites such as PZN-PT/Terfenol D vl

sintered and investigated. Novel composite thitk finaterials (BiFe@PZT) will be fabricated by a hybrid sol-g5

gel method. Magnetoelectric measurement setupbgilbuilt. The preparation by sol gel of nanosinétkel 63
ferrite and bismuth ferrite powders and thin film8l be undertaken. Different metal alkoxides anttates or
acetates as Ni, Bi and Fe sources, together withugle of alkoxides stabilizers and nitrates anthse® solvents
will be evaluate to obtain stable, transparent. s®lbsequent chemical and heat treatments willeo®ned for
the preparation of powders. Alternatively, the sei$ be used to thin films deposition. The heaatied powders

and films will be characterized in terms of theides properties.

Bioferroelecticity and Polarization-Induced Self-Asmbly.We will explore an innovative approach that allows
controlling the local reactivity and physico-chealiabsorption of organic molecules on the ferrddlesurface
due to variation of atomic polarization and eleaitostructure of ferroelectric polymers. The metlahsists on
the nanoscale polarization patterning of ultrattémgmuir-Blodgett films based on P(VDF-TrFE) copubr by
scanning force microscopy and subsequent expos$ihe patterned surface to several chemical spéwohsding
amphipilic merocyanine molecules and differentgljmds that possess glucose polar hydrophobic kyeawp and

a hydrophobic alkyl chain. The obtained compleX-astembled nanostructures will be investigated wariety

of analytical and spectroscopic techniques inclgdmnacroscopic (dielectric constant, polarizatiowjtching

current, pyrocoefficient, optical spectroscopy, érotron emission, XPS, etc) and local ones (etepwtential,
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charge, electric field, conductivity, piezorespgnskhe switching and recognition phenomena relatéd the
dynamics of ferroelectric domains during applicatiof external electric field will be also studied@he
measurements will be complemented with extensivdattiog of the nanostructures including configuratiof

molecular units, cooperative phenomena, molecylaachics, and local electronic structure.

Nanoscale MaterialsWork will continue on the laboratory scale preparatof a broad range of ferroelectric,
piezoelectric and quantum paraelectric perovskit€s nanostructures, namely, nanotubes, nanorods and
nanowires, by soft chemical methods. The optimatgssing conditions, thermodynamics and kineticsttie
hydrothermal synthesis of each crystallographicsphia a certain 1D morphology will be studied. Thethod of

synthesis of mesoporous perovkites will be inveséd.

MAGNETOSTRUCTURAL MODULATION OF STRONGLY CORRELATED ELECTRIC MATERIALS
Colossal Magnetoresistive Material®Vork on thin film prepared with the new RF sputtgrideposition system
for oxide thin films, structural (X-ray), magnetand electrical properties. Studies using implantgetioactive
isotopes at ISOLDE-CERN. Charge/orbital order etett phase segregated systems: competition ardane
effects. Multiferroic materials (as hexagonal mamgs REMnQ, RE=Er, Lu) and composites LaSrM#O
REMNG; and BaTi@-LaBaMnG; manganites.

Theoretical Approaches to Magnetic Materials UsinGeneralised ThermodynamicsApplication of non-
extensive statistics to manganites and other compleomogeneous magnetic systems. Critical phenamen
Griffiths phase, Yang-Lee zeros, diluted Ising mpddonte-Carlo simulations and non-extensive diais
Specific heat of fractal systems. Thermodynamicsvoflevel magnetic system. Magneto-electro-elastigpling

effects. Mean-field approaches for data analysis.

High Temperature Superconductor@hysical characterization studies of oxide supeataotor materials prepared
by LFZ. Studies on new MgRype superconductors, preparation and proces§ingerconducting thin films.

Epitaxy and Microstructure. Magnetic and electrigaperties studies.

Other Developments RE-metalloid (RE-Si-Ge and others, RE stands foe-earth metals), intermetallic
compounds (RE-M, M is a transition metal) and maiitgasystems. Influence of interstitial hydrogel aitrogen

on the magnetocaloric properties of metals. Modglbf magnetic entropy contributions.



Development of new experimental techniques: VSM medgmeter, AC susceptibility, electrical measureisien
specific heat and thermal-magneto-expansion upOtd land temperature 1.9-300 K. Development of a new
process to optimize the thermomagnetic Braytonegyiol the sense of the magnetocaloric effect. Cooksbn of a
prototype for magnetocaloric refrigeration near motemperature. Use of a second rf power supplyhi t
sputtering system for sequential and/or co-depositif thin films. Experimental set-up for electnieasurements,
with thermal-magneto expansion and magneto-resistdrom 77 to 473 K (and magnetic field up to Idtating
from 0° to 360°).

ADVANCED MOLECULAR AND SUPRAMOLECULAR MATERIALS

Cyclodextrins. Studies on cyclodextrins (CDs) as second sphegandis for organometallic compounds with
interesting catalytic properties or biological ch&my will continue. The complexes CpFe(CGO) and
CpMo(COXCI encapsulated in nati&-CD and permethylatef-CD (TRIMEB) during 2006 will be tested as
catalysts for the liquid-phase epoxidation of cpclene.

Metallocene dichlorides GpICI, (M = Ti, V, Nb, Mo) have attracted considerabléenest due to their anti-
tumour activities against a range of tumour cekd. While the encapsulation of the Ti, V and Mawdgives in g3
CDs has already been studied, CD inclusion compowataining CINbCl, have not yet been described. Iﬁ?’
another study, the inclusion of the biomimetic cterpMo(n>-CsHs)CpCOO-Phen-Ck (Phen = Phenylalanine)
and its precursor Mgf-C;Hs)CpCOOH in the host8—CD and TRIMEB will also be attempted. The cytotoxic
and antiproliferative activity of these compound&ards human adenocarcinoma cells will be screedédf the
inclusion compounds prepared will be characterigedetail. Powder XRD studies will be complementgdab
initio calculations to elucidate preferential organontietalclodextrin inclusion geometries. Finally, ian
extension of previous work, the encapsulation of pNIO(NCMe)(CO)|(BF,) and [CpMo(2,2'-
biimidazole)(COj](BF,) in heptakis-2,6-d@-methyl3-CD (DIMEB) will be performed.

New compounds with potential anti-tumoral activiityd, in general, difficulties to reach their tatgemainly due

to non-compatibility with the physiological mediu¢hydrolysis or enzymatic inactivation) or to toxyci The
inclusion of those compounds may permit to overcdhrese problems. Inclusion into cyclodextrins vl
attempted using previously synthesised and charaeteruthenium(ll)-thioether/polypirydilic complex or new
synthesised ones. The newly designed complexes pgdkess suitable ligands for in vivo media, sush a

aminoacids, or organometallic fragments, whichceffiy has already been demonstrated.
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Studies are planned to investigate the influencehef cyclodextrins concentration in inclusion/miizeition

processes in the systddrcyclodextrin and TRIMEB with sodium decanoate iater.

Metal Complexes of Bio-Inorganic InterestNew binuclear Ru(ll)-thioether systems will continto be studied
by mass spectrometry, mainly ESI-MS, in order tacielate their fragmentation mechanisms. The intenaof
mononuclear Ru(ll)-thioether-polypirydylic complexevith DNA-base sequences will be completed and the
intercalation modes assigned.

New chromium compounds taken as models for releidaatmediates in the intracellular-Cr(VI) reductiwvill
continue to be studied by several techniques (EBRexample). Additionally, other chromium composnd
considered important from a nutritional point obwi will be synthesised and tested (in vivo), asythave
become suspicious to provoke damaigesvo.

New compounds for DNA molecular recognition, witarisition metal and polypyridyl and/or thioethegainds
will continue to be synthesised and characteri§tddies directed to the syntheses of ‘square’ ntedalsition

systems will continue to be undertaken.

Oxomolybdenum Catalyst®Novel cis-dioxomolybdenum(VI) complexes of the tygeO.L and MoQCI,L, with
tetradentate [Mimine)O,] and bidentate [Mimine)] salen-type ligands (L), respectively, wik synthesised and
characterised. The complexes will be examined taysas for the epoxidation of a series of olefusing tert-
butyl hydroperoxide as the oxidant. In a relatedigt cyclopentadienyl molybdenum(ll) carbonyl coexyas with
the general formula Cp'Mo(C@)>-CsHs) (Cp' = Cp, CpMe, Cp*) will be prepared using gtimised method.
Previous work carried out at CICECO has showntiege types of compounds can be used directlyegsifgors

to oxomolybdenum(VI) catalysts for the epoxidatafrolefins because they undergo oxidative decaratioyn in

the presence of the oxidant t-BuOOH. The new Cp®@y(n°®-C;Hs) compounds will therefore also be tested as

precatalysts for the epoxidation reaction.



AREA 2 — ADVANCED MATERIALS FOR INDUSTRIAL APPLICATONS

COMPONENTS FOR PROCESSING CONTROL

Materials For High-Temperature Electrochemical Apigations. The main activities will be dedicated to novel
ionic conductors, mixed conductors and electrogsatalfor fuel cells and other high- or intermeditaperature
electrochemical applications. Some of these studiéde directed to detailed assessment of lirfota of known
materials in terms of insufficient or non-optimizednsport properties, stability and other requiata imposed

by processing, or operation conditions, includitectocatalytic effects. Stability issues will bieedtted to apatite
and other novel electrolyte types and their intiéoas with prospective electrode materials. Attemtiill be given

to stability issues related to reducing conditiohiggh gradients of chemical potential, materialtefiactions,
chemically or thermally induced changes and steedseeloped from processing to operating conditams to
maintenance at room temperature. One will investighe advantages and restrictions imposed by goanhs
properties of electrolyte and electrode materialspoospective applications under OCV (gas sensp@)er
generation (fuel cells), and electrochemically éniconditions (electrolysers).

Continuing our previous work on electrodes and tedeatalysts we will extend the studies of materiaith g5
oxygen storage ability and its effects on electrpedormance; this will be extended to include & mencept of 67
incipient phase transformation to boost oxygenagiefrelease, and corresponding effects on eleckiogdics,
under OCV conditions and also under cathodic odanpolarization. A number of potential anode miatsrare

being considered for silicate based electrolytaduding some mixed conducting materials contairitiga.

Microstructural Effects.Studies of processing and microstructural effediscamprise work on single phase and
composite materials. Work on single-phase matefidlsbe mainly related to improving the grain balamy
behaviour of solid electrolytes, especially foremmediate temperature applications. Different typ&sonic
conductors will be studied, including materialshwihe fluorite structuree(g. cerias), perovskites, apatites and
pyrochlore materials. A revision of space chardeot$ and their dependence on temperature, congosind
sintering additives will be considered. We willalsttempt to distinguish the ionic and electroraatdbutions of
grain boundaries and to attain a better understgndf their role on bulk transport properties anoface

processes, including electrocatalytic effects ofese exchange.

Mixed Conducting Materials and Catalysts for Oxyg&eparation or partial Oxidation of Hydrocarbon3.he

work on mixed conducting materials and their pognise in oxygen separation and fuel processitigcantinue,
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taking advantage of a very wide range of matemsalglied by our group. We will continue the assessnoé
materials characteristics (composition, structurggipient phase change, and other factors) detémmin
preferential formation of partially or fully oxided species, even in oxygen lean conditions. Newdiestuof fuel
processing or conversion directed to lower gradelsfubiogas) requiring specific methods (reformiofy
methane+carbon dioxide), and/or with very demandieguirements of tolerance to contaminants (sulphur
tolerance) will be started. This work will involvevel material formulations, possibly including @atial non-

oxide electrocatalysts (carbides ou nitrides).

Materials for Other Electrochemical Processe®/e will also extend our work on electrode materifdr low
temperature electrochemical technologies, with exgishon electrolytic processes under alkaline aggiewedia.
The work will include the development of ceramiadanetal based anodes and their surface modificatitim
electroactive layers (hydroxide or oxy-hydroxidgedes). We will attempt to find a comprehensive niptetation
for the similarities between ceramic and metal-dagrodes, including a detailed examination of thie of
different hydroxide layers (single component oraynlayers) obtained by chemical or electrochemmcathods
on ceramic and metallic substrates. The range oking conditions will be extended to more extreroeditions,
such as temperatures approaching boiling conditibigher alkalinity in agueous solutions or suspens and
stirring, to obtain guidelines for optimized ma#dsi and operation conditions in terms of electragtt activity,

degradation and prospective regeneration.

CERAMIC COMPOSITES AND ULTRA-HARD COATINGS FOR MECH ANICAL APPLICATIONS

Diamond CoatingsThe tribological characterization of nanocrystaldiamond (NCD) will be completed by the use
of lubricant fluids, namely for bio-tribological poses using adequate loads and fluids for scrgdedts aiming hip-
joint implant applications. The machining of abvasmaterials such as sintered ceramics, graphdeafminium
alloys will be another line of development for tBeD diamond coated silicon nitride ceramics. ThelN&ating of
other materials such as ultra-fine or nano-sizedrhatals will also be started. This work will indiithe production
of such substrate materials and the study of tHacitreatments needed to enhance the adhesioxfdiamond
coatings. A new pilot plant size HFCVD reactor foe deposition of areas up tox2% cnf will be designed and

constructed, aiming its use for proof of concegtraducts for the international hard tools market.

Other Hard and Ultra-Hard Materials Another research area, also related to functiovetirnys, is being carried out,

aiming the aluminium injection industry. ‘Duplexracoatings on steels for aluminium injection’ s iadustry-



oriented research subject where the adhesion, tloliemical and thermomechanical properties of tle materials
will be tested and improved. Similarly, industrylated research will be focused on technologies lauginess
opportunities, namely unconventional heat treatinignprove the wear resistance and on-service difoeal stability

of tools and mechanical components such as gears.

Processing MethodsThe work plan for the next year is a natural camdiion of the research lines started before
and will be focussed on the following topics:

(i) Colloidal processing of advanced ceramics imiesus and non-aqueous environments. New directirghap
methodologies are under development, which willbémale consolidation of large and homogeneous deram
parts. Well dispersed systems of nanoparticles béll developed aiming at rapid manufacturing andjenk
printing.

(i) Development of new glass and glass-ceramic musitions for different applications (structuraptical,
biomedicine, electronics, sealants for SOFC, eangl study the nucleation and crystallization psses and the
properties of the resulting glass-ceramics.

(i) Preparation of macroporous ceramic bodieshwiailored porous microstructures for bone-ingrovith g5
biomedical applications. Mechanical andvitro andin vivo, characterization of the macroporous material veil 69
carried out in collaboration with other specializedearch centres and hospitals.

(iv) Studies of recycling industrial wastes anddvgducts to prepare new added-value materials. Clineent
research works will be extended to other types esfidues in order to find suitable solutions to w©ldhe
environment, preserve natural and non-renewableuress, save energy, while improving some of theadly
existing products or developing new ones with nemcfionalities.

A new non-aqueous sol-gel approach applied to titwmia layer deposition technique will be pursuedider to
synthesize high-K dielectric materials on differenbstrates. Such a novel approach will bring séaivantages
compared to ordinary deposition techniqgues namefgra low deposition temperature, the ability tmiava SiQ
interfacial layer during the growth of an oxide asilicon substrate and the possibility to pregiseintrol the film

thickness. Furthermore, this approach will be edéehin order to grow multiferroic nanostructure.

Corrosion Protection MethodsThe work will be a continuation of the liness stdrin recent years. The main
studies will be concentrated on the developmeiaictif’e corrosion protective coatings with self-eghkbility for
different metallic substrates. Novel nanocontaingils be developed in order to incorporate orgaoarosion

inhibitors into the different coatings. The new agservoirs using layer-by-layer assembly of pageblyte
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shells will be developed. Another approach for togaof ‘smart’ nanocontainers will based on empheynt of
layered double hydroxides as controllable relegstems for corrosion inhibitors. The new effecto@rosion
inhibitor explored during last year will be impredad to the different developed nanocontainers the
introduced to the coatings.

The work on the development of novel nanostructdmgarid sol-gel films for corrosion protection duminum
and magnesium alloys will be continued. The newarelfective sol-gel films for magnesium alloys whié
developed. Although magnesium alloys are becomingenmportant for many industrial applications thigh
susceptibility to corrosion limits their preseneugherefore, development of new corrosion prabectipproaches
for magnesium alloys is an issue of primer imparéamhe new functional organosiloxane with higlingtff to the
magnesium will be used to create novel hybrid sbffigms.

The work on investigation of the mechanism of csimn processes and corrosion inhibition will betoared. The
aluminum alloy 5083 and magnesium alloys AZ31 a®Awill be in main focus. New organic and inorgani
corrosion inhibitors will be tested.

The Scanning Vibrating Electrode Technique (SVEM{ aelated techniques (SIET) will be employed to @e
fundamental understanding of the localized corrmogimcesses in the micro-scale. The corrosion pessewill be
studied in the induced microdefects in the coatemgsvell as on the bare alloys. The effect of o inhibitors
using SVET and SIET methods will be also invesgdatActive corrosion protection of weldable primedoped
with corrosion inhibitors will be investigated ugia wide range of the experimental techniquesemtiacro- and

micro-scale.



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

MACROMOLECULAR MATERIALS AND LIGNOCELLULOSICS

Lignocellulosics. The chitosan project will focus on the study of thse of the polyols arising from its
oxypropylation as macromonomer in the synthesipadfurethanes and polyesters. Modified chitosareibg
furan and maleimide moieties in modest percentagikde prepared and characterized with the ainstatlying
the formation of thermally reversible chitosan natks. Work will also begin on the self-assemblycbftosan
monolayers with complementary polyelectrolytes mgpnegative charges,g.carboxymethylcellulose.

The Diels-Alder study will enter its ‘macromolectlgphase with the synthesis of linear and hypertinad
polymers, the study of the equilibria associatethvidrward and retro-reactions and the charactioizeof the
materials. The systematic use of UV and NMR spsctipy, as well as of viscosity and GPC measurenveiits
provide precious information about the physicalnatséry of these systems. Among the different poaitsterest
here, the growth and backward steps in the syrlufsiendrimers, applied to each generation, wikesent an
important aspect of this project. s3
The polymerization of the suberin monomer mixturdl enter an intensive phase with the extensionthsf 71
catalytic systems to be tested and the optimizatibthose giving the most promising results. Theuamg
materials will receive a thorough characterizationterms of both structure and physical properti€be
applications of these polyesters are also a kayt pdithis phase, notably as adhesives and coatwigs particular
emphasis on natural substrates like cellulose dibcerk particle and panels. The study of polymetlseeses
involving suberin in the presence of these suledratill also be explored with the aim of generatimyalently
bound supramolecular architecture.

Within the scope of the controlled heterogeneoudifization of cellulose fibers, future studies witicus on the
investigation of new strategies and on the apptinatf the new cellulose derivatives already olsédin
Composites materials with fatty acids modified welse fibers and different polymeric matrices (jetihylene and
biodegradable polymers namely polylactic acid aodiygaprolactone) will be prepared and characterired
collaboration. The approaches developed and ominipr the modification of plant cellulose fiberslivibe
extended to other natural polymers (chitin, chitogad starch) and as well as to other cellulosesteaties
(bacterial cellulose and microfibrillated cellulpse

As far as inorganic nanoparticles/cellulose hybads concerned, future work will be focused on shely of

possible applications including photocatalysis,it@uterial activity and incorporation in polymenmatrixes.
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Depending on the results obtained, different siiete such as the deposition of silver nanopartices
TiO,/cellulose surfaces to enhance the photocalytiawWelr and antibacterial properties will be invgated. The
use of bacterial cellulose as template for therodletl growth of metallic nanoparticles will be assed.

The work on polyoxometalate (POM) catalysis in axyglelignification of kraft pulp, using POMs witblatively
high redox potential, will be continued. The spkeraphasis will be placed on the study of the etattemical re-
oxidation of POMs instead of biocatalytic re-oxidatwith laccase aiming to improve the processidficy.

The study of the detail mechanisms of substitutdgenpls oxidation with d-SiVYW3,0,0°> and -
SiMn"W,,(H,0)0s4)> will de carried out..

The development of a new electronic tongue (ET)tiserisor system for the detection of particulancttires of
polyoxometalates containing vanadium (IV/V) atomsl dor the monitoring of their behaviour in redcetalysis
will be continued.

The study of the paper surface modification withspective formulations prepared by sol-gel will toue. The
formulations of optimised composition will be dejped on different types of papers using novel ssiptated
equipment installed in RAIZ (double roll sizing psg and the printing properties of coated papdrhgilevaluated
(ink jet and off set printing). The synthesis ofmi®rmulations with specific catalytic properties the pulp/paper
coating (functional materials) will be started thesar.

The ESI-MS studies for the structural characteioraof lignin will continue. The studies on specifitructural
features of hardwood hemicelluloses employing ESIHMIS and MALDI-TOF/TOF will be continued.

The study of the chemical composition of macromalec components of the natural hybrid Baulownia
elongataandPaulownia fortuneiwill be further developed. Special attention vl paid to the evaluation of pulp
properties and papermaking potential of this nest g@owing wood.

Two research projects on the utilization of by-pratd from the acid sulphite pulping &. globuluswood
(condensates from pulping liquor evaporation ared dbmponents of sulphite spent liquor) will be igatrout.
Special attention will be paid to the bioprocessihgulphite spent liquor for the production ofaatbl, xylitol and
microbial proteins.

Work on the preparation of polymer based NCslwig polymerisation mechanisms in miniemulsionlviie
developed. Attempts will be made to prepare bloogolymers and to functionalise end groups for aséio
labels as well as to investigate further the phuidhescent properties of those materials.

As regards the polysaccharide NC project, exopobfsarides produced ighyzobium swill be tested and the
preparation of thin films from such composites wiiceive significant attention. The effect of ZEFeO;

nanoparticles will also be investigated.



The modelling and scale-up studies of the oxypratyh reaction of cork residual powder will be anoed.

The joint (UA/TUHH) MSc theses will continue alotige following lines: (i) the conducting propertieisthe NCs
prepared will be investigated; (ii) the modified ENwill be dispersed in a polyamide matrix and nirechanical
properties studied; (iii) upon understanding thie @f the polymer in cement mortars new formulatiavill be

tested including CNTs in collaboration with Web#nenfix.

Other Polymer Systems and Materialg/ork will continue on the shear-induced solidificat effect on melt
morphology developed by amorphous and semicryséafiolymers. Three papers will be submitted soorsize

of precursor structures in critically sheared paysnmelts; effect of melt memory on the shear-iedunon-
isothermal crystallization of polypropylene and leration of the size of precursor structures; slieduced non-
isothermal crystallization of low density polyetagke. Other work dealing with the physical meanihgszillatory
shear and steady shear flow activation energiesestimation of chain dimensions at the steadg-statl on the
physical nature of entanglements is in progress.

The predictive, analytical (non-simulative) coopiea segmental theory of materials dynamics (CST Nl)
continue to be developed and applied to the dynd@haviour of polymers. The installation of the EHyfdSC g3

instrumentation in the Laboratory of Thermal Analysvill be carried out. 73

BIOMEDICAL AND BIOMIMETIC MATERIALS

Biological, Structural and Identification FTIR, NMRand Other StudiesChromium compounds, in different
oxidation states, will continued to be testednivivo studies with mice in order to localise degeneeatiamages
in animal target organs and quantify the amountisfelement in those organs, using. histologstdshemistry
and ultra-structural technigues. Chromium picoknat dietary supplement suspict of causing heathagje, will
be used foiin vivo studies with mice, in order to evaluate possilffects on target organs. The toxic effects of
titanium compounds frequently used as chemothetapagents will be investigated, namely on the nralee
reproductive system. Traditional diagnostic techeiy (biopsies) will continued to be compared witistér,
reliable and cheaper ones (flow citometry and fiscence microscopy) in order to quantify ‘doseetffe
relationships.

The NMR characterisation of biofluids and biologitissues will be pursued, with extension and agapions to (i)
study of pregnancy disorders, (ii) breast and tidycancer, (iii) heart failure and diabetes incicen(iv) detection

of inborn errors.
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Recently developed biomaterials based on magnetoparticles (magnetite/carrageenan) will be chalhgic
derivatised and tested in near-physiological cooft

NMR-based models for the routine control of bees brewing process should be implemented as sefaidbe
brewing company. Projects on spectroscopic detedfidtoeer ageing and contamination will be cardatl

The role of several depolymerising enzymes andifanghe detailed nanostructure of cork will be tiured, with
strong emphasis on the direct characterisatiohetbmplex material by NMR and FTIR methods.

The interaction of the heme-binding proteins mup28HBP and human SOUL with functional porphyriril e
studied using NMR and fluorescence quenching ireotd assess their binding characteristics. TheyXand
NMR structures of hSOUL will be initiated. Functadrstudies of mHBP and hSOUL will be started. Malac

modelling of these systems will also be initiated.

Glass and Ceramic-Based Biomaterial€ontinuing current research lines, we will addréise colloidal
processing of calcium phosphate-base ceramicsydimg well dispersed systems of nanoparticles ajrainrapid
manufacturing techniques, and the development of gkass and glass-ceramic compositions for bionadic
applications, and study of the nucleation and ellysation processes and the properties of theltireguglass-
ceramics. The preparation of macroporous ceramatiesoand ceramic-biopolymer composites with tadore
porous microstructures for bone-ingrowth in bioncadiapplications, and the mechaniaal,vitro andin vivo
characterization of the macroporous materials béllcarried out in collaboration with other speciadi research
centres and hospitals.

Research on the developed glasses and glass-cenaittiprogress this year with a main emphasishengtudy of
the polymer-based composites where those matgraldde the reinforcing phasén vitro tests in simulated
physiological fluids will be performed in all congites to assess their mineralization capabilitynunber of
selected composites will be loaded with therapeatgients to study the drug leaching rate of varinadicals.n
vitro tests in osteoblast cell cultures will also sthi$ year, aiming at studying cell adhesion andifgration on
those materials.

The releasing behaviour of the spray dried poreasues for drugs and bioactive substances inisakiwill be
studied at physiological conditions, as well asdlaluation of the influence of the porosity of thaterial on the
release profiles. The in-vitro release of 5-Flauwexil will be tested by immersing the granulesphlosphate
buffered solution with pH 7.4 at 37 °C. The measumet of the released amount of 5-FU will be perfxainby
UV-Vis spectroscopy.



Other New BiomaterialsUsing the surfactant production characteristithefy arrowia lipolyticaand its ability to
degrade paraffins a study concerning its use otelgiadation of fuels will be conducted.
Studies of the biodegradation of non-conventiolmlents such as ionic liquids and studies of thaxicity on

model organisms will also be conducted.

PROCESS DEVELOPMENT AND OPTIMISATION

Phase Behaviour and Transport Properties RelevantEnvironmental Protection, Chemical Processing and
New Materials Production On fuels and biofuels, our work will be moving frooonventional fuels towards
biofuels or blends of biofuels with conventionaklst Modelling phase equilibria during conventiobadiesel
production by transesterification will be carriegsing the CPA-E0S. Measurements of water solubititiuels and
ternary liquid liquid equilibria of oils alcoholsd water or glycerol, esters and alcohols have basied and will
be modelled. Concerning the formulation of biodiesg#udies will be lead to study the acceptableoreg of
mixture of different types of oil to meet the iodimdex and the cloud point specifications.

The models previously developed for the wax fororain conventional fuels will be extended to thealgption
of biofuels. Studies of wax formation in biodiesafsl conventional diesel plus biodiesel mixturels vé carried g3
out. 75
Concerning bioethanol, studies will be carried @utheir blends with hydrocarbons to evaluate that$ of their
mixture in the formulation of new fuels. Surfacag®ns and liquid liquid equilibria will be addresis

On phase change materials, alternatives to pasdfiom renewable sources will be investigated. Bpeemphasis
will be given to fatty acids and their esters asoséary products from biofuels production. Thermysital
characterization of these compounds and mixturédeicarried out.

The studies with ionic liquids will be continuedtantwo different directions. One is the attemptilogbetter
understand the liquid structure of these compouStisdies of enthalpies of vaporization will be psited and
mixtures with other solvents such as water andhalsowill also be investigated to reveal about thaecular
interactions in the liquid phase. The second dwads their environmental impact. The new REACIgulations
require that producers have a good understandingheftoxicity, biodegradability and dispersion intioe
environment of new chemicals. Since these compotiagde negligible vapour pressures their release time
environment can only take place through liquidusffits. Their solubility in water and in aqueousigohs will be
measured. Studies will also be conducted of thanottwater partition coefficients and of their toiky towards

industrial microorganisms.
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On the field of polymers and polymeric solutiortse £ncapsulation of hydrophilic and hydrophobicgdrusing
biodegradable polymers will be addressed. The stithyodegradable polymers in non conventional eials such
as ionic liquids will be measured in the laboratand modelled with the models developed in theiptsvyear.
Films with oxygen scavengers will also be prepaaad the barrier properties (diffusion and sorptiwi) be
measured.

The systematic characterization of the perflurocarbystems will be continued, by measuring vis@sitThe
study of the water in fluorocarbon (cyclic and aatits) will be performed by both measuring the iligiquid
equilibria and modelling it with COSMO-RS. A study the phase equilibria of systems involving fluadwons

and ionic liquids will be carried out.

New Chemical Processe®Ve will continue to study the transformation ofle@hydrates into furfural and 5-
hydromethyl furfural using nanoporous acid catalys$everal bulk and ordered mesoporous silica-stgpo
zirconias will be prepared and examined as acidlysis for the dehydrocyclisation of xylose intaftwal.
Concerning the catalyst preparation we will invgstie the influence of promotetes.@. Al) and the sulfating agent.
Attempting to improve the textural properties amdlasite distribution, modified zirconias will beigorted on
ordered mesoporous silica or prepared using sarftets structure-directing agents. These catalgsiolts will
be compared to those obtained witfSBy. In a further study, zeolite-like materials wik lused as precursors to
prepare materials presenting strong acidity in @engorosity for the dehydrocyclisation of hexosed pentoses.
The preparation method will involve the exfoliatiohlamellar aluminosilicates.

Glucose is an important monomer unit of the abunhdatural polysaccharide cellulose and is likelypé@ome one
of the most important starting chemicals as a taduhe increasing dependence of society on bismasources
for sustainability. One of the primary reactionggbfcose is base-catalyzed isomerization into freet Work will
be initiated on the isomerization of glucose ovéraoporous zeolite-like solids containing non-framoek and/or
framework alkali metals, including some materidlattwere discovered at CICECO. The catalytic resuitl be

compared to those obtained with commercial zebl#eX or agueous NaOH.
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DEVELOPMENT AND CHARACTERIZATION OF NOVEL
HYDROPHILIC, PARTIALLY DEGRADABLE AND BIOACTIVE
ACRYLIC BONE CEMENTS (HDBCS)

BOESEL, LF

REIS, R; FERNANDES, MHV

UNIVERSITY OF MINHO 2006

ENCAPSULAGAO DE COMPLEXOS METALICOS EM
CICLODEXTRINAS. SINTESE E ANALISE ESTRUTURAL
FERNANDES, JA

RIBEIRO CLARO, PJA; GONCALVES IS

UNIVERSITY OF AVEIRO 2006

ESTUDO DO COMPORTAMENTO HIDRAULICO, MECANICO E
QUIMICO DE BARREIRAS HIDRAULICAS VERTICAIS, COMPEST
POR SOLO RESIDUAL, BENTONITA E CIMENTO SOB AGAO DE
SUBSTANCIAS AGRESSIVAS

LEMOS, RG

CONSOLI, NC; HEINECK, KS; FERREIRA, JMF

FEDERAL UNIVERSITY OF RIO GRANDE DO SUL, BRASIL 2@

ESTUDOS DE DISTORGOES DA REDE E CORRELAGOES
ELECTRONICAS EM MANGANITES UTILIZANDO SONDAS LOCAIS
LOCAL PROBE STUDIES ON LATTICE DISTORTIONS AND
ELECTRONIC CORRELATIONS IN MANGANITES

LOPES, AML

AMARAL, VS; CORREIA, JG

UNIVERSITY OF AVEIRO 2006

ESTUDOS MAGNETICOS E ESTRUTURAIS EM NANOPARTICULAS
DE OXIDOS DE FERRO EM MATRIZES HIBRIDAS/ STRUCTURAL
AND MAGNETIC STUDIES ON IRON OXIDE NANOPARTICLES IN
HYBRID MATRICES

OLIVEIRA E SILVA, NJ

AMARAL, VS; CARLOS, LD

UNIVERSITY OF AVEIRO 2006

HETEROGENEIZAGAO DE COMPLEXOS METALICOS COM
ACTIVIDADE CATALITICA OU FOTOQUIMICA EM DIVERSOS
SUPORTES

GAGO, SMN

SANTOS, TM; GONCALVES, IMS

UNIVERSITY OF AVEIRO 2006

INFLUENCIA DAS CONDIGOES DE RECRISTALIZAGAO NAS
PROPRIEDADES SUPERCONDUTORAS DE FIBRAS CERAMICAS
CRESCIDAS POR FUSAO DE ZONA COM LASER ASSISTIDO POR
CORRENTE ELECTRICA

CARRASCO, MFG

COSTA, FM; AMARAL, VS

UNIVERSITY OF AVEIRO 2006

PhD THESES

MODELACAO ESTATISTICA DA COMPOSICAO GRANULOMETRICA
DE UM BETAO REFRACTARIO DE ALUMINA AUTO-ESCOANTE
SEM CIMENTO

SILVA, AP

SEGADAES, AM; DEVEZAS, TC

UNIVERSITY OF BEIRA INTERIOR 2006

NICKEL- AND COBALT-CONTAINING MIXED CONDUCTORS FOR

SOFC ELECTRODE APPLICATIONS: RELATIONSHIPS BETWEEN
TRANSPORT, PHYSICOCHEMICAL AND ELECTROCHEMICAL
PROPERTIES

TSIPIS, EV

FRADE, JR; KHARTON, VV

UNIVERSITY OF AVEIRO 2006

NMR OF CRYSTALLINE INORGANIC-ORGANIC
MATERIALS: METHODS AND APPLICATIONS

MAFRA, LMM

ROCHA, JCMCG; FERNANDEZ, C

UNIVERSITY OF AVEIRO 2006

HYBRID

NOVEL IRON-CONTAINING MATERIALS WITH FAST OXYGEN g4
IONIC TRANSPORT
SHAULA, AL 79
MARQUES, FMB; KHARTON, WV

UNIVERSITY OF AVEIRO 2006

OXIPROPILACAO DE PO DE CORTICA -
MODELAGAO CINETICA

GUEDES, AMFM

CRUZ PINTO, JJC

UNIVERSITY OF AVEIRO 2006

PROCESSO E

PREPARACAO E CARACTERIZACAO FiSICA DE VIDROS E OBR
CERAMICOS CONTENDO NANOCRISTAIS DE NIOBATO DE LITIO
(LINBO3

GRACA, MPF

VALENTE, MA; FERREIRA DA SILVA, MG

UNIVERSITY OF AVEIRO 2006

PROCESSAMENTO DE NITRETO DE ALUMINIO (ALN) EM MEIO
AQUOSO

OLHERO, SMH

FERREIRA JMF

UNIVERSITY OF AVEIRO 2006

PRODUGCAO DE LACASE PARA POTENCIAL APLICAGAO COMO
OXIDANTE NA INDUSTRIA PAPELEIRA

TAVARES, APM

COUTINHO, JAP; XAVIER, AMB

UNIVERSITY OF AVEIRO 2006



SOLUBILIDADE DE GASES EM POLIMEROS BIODEGRADAVEIS
OLIVEIRA, NS

MARRUCHO, IM; FERREIRA, A

UNIVERSITY OF AVEIRO 2006

STRUCTURAL AND MAGNETIC STUDIES ON IRON OXIDE
NANOPARTICLES IN HYBRID MATRICES

SILVA, NJO

AMARAL, VS; CARLOS, LD

UNIVERSITY OF AVEIRO 2006

VALORIZAGAO  DE
HIDROMETALURGICA
SILVA, JE
CASTRO, F; SOARES, D; LABRINCHA, JA
UNIVERSITY OF MINHO 2006

LAMAS  GALVANICAS POR  VIA

VALORIZAGAO DE RESIDUOS INDUSTRIAIS COMO FONTE
ALTERNATIVA MINERAL: COMPOSIGOES CERAMICAS E
CIMENTICEAS

RAUPP-PEREIRA, F

LABRINCHA, JA; SEGADAES, AM

UNIVERSITY OF AVEIRO 2006



DESENVOLVIMENTO DE VITROCERAMICOS CO-SINTERIZADOS
DO SISTEMA ANORTITE-DIOPSITE-APATITE PARA APLIAC@ES
MICROELECTRONICA

MARQUES, VMF

FERREIRA, JMF

UNIVERSIDADE DE AVEIRO 2006

DESIGN DE COMUNICACAO PARA RECICLADOS NO DOMINIO
AGRICOLA

LOPES, JMPB

VIEIRA, JM; COELHO DIAS, LN

UNIVERSIDADE DE AVEIRO 2006

DESIGN E SELECGAO DE MATERIAIS: NOVOS CONTRIBUTOS
DIGITAIS PARA UMA ESCOLHA FUNDAMENTADA

RAMALHETE, PM

SENOS, AMR; AGUIAR, C

UNIVERSIDADE DE AVEIRO 2006

EFEITO DA CERAMIZAGAO NA REACTIVIDADE SUPERFICIAE D
VIDROS DE CA-P-SI-MG

ALMEIDA, NAF

FERNANDES, MHV

UNIVERSIDADE DE AVEIRO 2006

ELECTRODOS MODIFICADOS COM FILMES DE CLORETO DE
POLIALILAMONIO

SILVA, CP

CARAPUCA, HMS

UNIVERSIDADE DE AVEIRO 2006

ESTUDO COMPARATIVO DE ARGAMASSAS INDUSTRIAIS
PAULO, RN

FERREIRA, VM; FONSECA, AT

UNIVERSIDADE DE AVEIRO 2006

ESTUDOS DA TOXICIDADE DE CHITOSANO MODIFICADO:
AVALIAGAO NO RATINHO

ANDRADE, AC

PEREIRA, ML; BARROS, M

UNIVERSIDADE DE AVEIRO 2006

HABITOS ALIMENTARES/ESTILOS DE VIDA: CONHECER E
INTERVIR PARA PREVENIR, UMA PROPOSTA EDUCACIONAL
DIAS, ML

PEREIRA, ML; MATOS, MM

UNIVERSIDADE DE AVEIRO 2006

HEPATOXICIDAE DE COMPOSTOS DE ORIGEM VEGETAL:
ESTUDOS IN VITRO

RAMOS, A

PEREIRA-WILSON, C; PEREIRA, ML

UNIVERSIDADE DE AVEIRO 2006

MSc THESES

HIGH CYCLE FATIGUE INVESTIGATION OF CARBON FIBRE
REINFORCED MODEL COMPOSITES

WAQAS BIN NAJIB

LOPES, AB; PYRZ, R; SCHIZDT-THOMSEN, J

UNIVERSIDADE DE AVEIRO AND UNIVERSIDADE DE
AALBORG (EMMS) 2006

INCORPORAGAO DE SUBPRODUTOS DA INDUSTRIA DE
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SURFACE ESTERIFICATION OF CELLULOSE FIBERS:
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MICROPOROUS AND MESOPOROUS MATERIALS, 94 (1-3): 173
178 SEP 8 2006
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LATASTE) FROM AN ABANDONED MINE AREA (SOUTHEST
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INDUSTRIAL CORK BYPRODUCTS

SOUSA, AF; PINTO, PCRO; SILVESTRE, AJD; NETO, CP

JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY, 54 (18)
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CHARACTERIZATION OF Y ZEOLITES DEALUMINATED BY $0LI
STATE REACTION WITH AMMONIUM HEXAFLUOROSILICATE
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SYSTEMS: TRIBOLOGICAL BEHAVIOUR UNDER HIGH LOADS
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EFFECT OF SINTERING TEMPERATURE ON MECHANICAL AND
MICROSTRUCTURAL PROPERTIES OF BOVINE HYDROXYAPATITE
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BREZESINSKI, T; GROENEWOLT, M; PINNA, N; AMENITSCHH,
ANTONIETTI, M; SMARSLY, BM

JOURNAL OF THE EUROPEAN CERAMIC SOCIETY, 26 (3): B3
341 2006

FABRICATION OF  YTTRIUM-STABILIZED  ALPHA-SIALON
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PEREZ, J; AMORIN, H; M'PEKO, JC; PORTELLES, J; PERBA,
GUERRERO, F

MATERIALS SCIENCE AND ENGINEERING B-SOLID STATE
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POLARIZATION IN THIN FERROELECTRIC FILMS
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REACTIVITY
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MACROMOLECULAR SYMPOSIA, 245-246: 51-60 2006
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DEPOSITION

ROGERS, DJ; HOSSEINI TEHERANI, F, MONTEIRO, T; SOER,

M; NEVES, A; CARMO, M; PEREIRA, S
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JOURNAL OF PHYSICS D-APPLIED PHYSICS, 39 (16): 358287
AUG 21 2006

LUNULARIA CRUCIATA, A POTENTIAL IN VITRO HOST FOR
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MYCORRHIZA, 16(7): 503-508 2006
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ANODES  WITH
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YARERMCHENKO, AA; SHAULA, AL; SAMAKHVAL, VV

JOURNAL OF SOLID STATE CHEMISTRY, 179 (4): 1273-128PR
2006

MIXED CONDUCTIVITY, STABILITY AND THERMOMECHANICAL
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IMM; FERNANDES, MHV

THIN SOLID FILMS, 515 (1): 271-278 SEP 25 2006



NCD BY HFCVD ON A SI3N4-BIOGLASS COMPOSITE FOR
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REVIEW AND INDIUM OXIDE AS CASE STUDY FOR THE
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ON THE INTERPRETATION OF STRUCTURAL AND LIGHT
EMITTING PROPERTIES OF INGAN/GAN EPITAXIAL LAYERS
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CONDUCTIVITY OF GDXCEO0.8-XPR0.202-DELTA, X=0, 042,
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3704 2006

PARA-HALOGENATED BENZALDEHYDE MOLECULES INCLUDED
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SIALON PARTICLES DURING COMBUSTION SYNTHESIS

LIU, GH; CHEN, KX; ZHOU, HP; PEREIRA, C; FERREIRAMF
MATERIALS LETTERS, 60 (9-10): 1276-1279 MAY 2006
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LIU, GH; CHEN, KX; ZHOU, HP; NING, XS; PEREIRA, C;
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GALLATE CORE-SHELL HETEROSTRUCTURES

GOMES, E; FIGUEIREDO, FM; MARQUES, FMB

BOLETIN DE LA SOCIEDAD ESPANOLA DE CERAMICA Y
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MGO-CAO-NA20-(P205)-F SYSTEM VIA SINTERING AND
CRYSTALLIZATION OF GLASS POWDER COMPACTS
TULYAGANOV, DU; AGATHOPOULOS, S; FERNANDES, HR;
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STUDY OF SOL-GEL DERIVED DI-UREASILS DOPED WITHQIN
TRIFLATE
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ADVANCED MATERIALS FORUM III, PTS 1 AND 2, 514-516170-
174 PART 1-2 2006

THE EFFECT OF ANNEALING TEMPERATURE ON THE
TRANSPORT PROPERTIES OF BSCCO FIBRES GROWN BYNIBZ A
EALFZ

CARRASCO, MF; MONTEIRO, JH; AMARAL, VS; SILVA, RF;
VIEIRA, JM; COSTA, FM

ADVANCED MATERIALS FORUM IlI, PTS 1 AND 2, 514-516338-
342 PART 1-2 2006

THE EFFECTS OF CA AND MN EXCESS CO-DOPING IN CMR
MANGANITES SOLID SOLUTION STRUCTURES

FIGUEIRAS, F; VIEIRA, JM; GUZIK, ME; LEGENDZIEWICZ)];
TAVARES, PB; AMARAL, VS

ADVANCED MATERIALS FORUM lII, PTS 1 AND 2, 514-516294-
298 PART 1-2 2006

THE GROWTH OF SIC CRYSTALS FROM COSI MOLTEN ALLOY
FLUXES

GAO, MX; PAN, Y; OLIVEIRA, FJ; YANG, GY; VIEIRA, JM
ADVANCED MATERIALS FORUM lIl, PTS 1 AND 2, 514-516343-
347 PART 1-2 2006

THE INFLUENCE OF DC BIAS ON THE DIELECTRIC RESPONSE
SR1-XCAXTIO3 CERAMICS

TKACH, A; ARAUJO, B; VILARINHO, PM

ADVANCED MATERIALS FORUM lIl, PTS 1 AND 2, 514-516240-
244 PART 1-2 2006

THE OXIDATION BEHAVIOUR OF TIC MATRIX NISAL AND AL
TOUGHENED COMPOSITES AT HIGH TEMPERATURES

GAO, MX; OLIVEIRA, FJ; PAN, Y; HE, Y; JIANG, EB; BRTISTA,
JL; VIEIRA, IM

ADVANCED MATERIALS FORUM lIl, PTS 1 AND 2, 514-516657-
661 PART 1-2 2006

THE STUDY OF HIGH TEMPERATURE ANNEALING OF A-SIC:H
FILMS

ZHANG, S; HU, Z; RANIERO, L; LIAO, X; FERREIRA, |;
FORTUNATO, E; VILARINHO, PM; PEREIRA, L; MARTINS, R
MATERIALS SCIENCE FORUM, 514 - 516: 18 — 22 2006

THERMOREACTIVITY OF SOL-GEL PRECURSOR FOR ZNO-BASED
THIN FILMS

MUSAT, V; VILARINHO, PM; MONTEIRO, R; FORTUNATO, E;
SEGAL, E

MATERIALS SCIENCE FORUM, 514 —516: 73 — 77 2006

TRANSPORT PROPERTIES AND THERMAL EXPANSION OF
SRCE(Y)O3-DELTA CERAMICS

MAROZAU, IP; KHARTON, VV; FRADE, JR; MARQUES, FMB
ADVANCED MATERIALS FORUM I, PTS 1 AND 2, 514-516387-
391 PART 1-2 2006

TUNING OF MAGNETOCALORIC EFFECT IN FERROMAGNETIC
LA-SR MANGANITES THROUGH ER AND EU DOPING
AMARAL, JS; REIS, MS; AMARAL, VS; MENDONCA, TM;
ARAUJO, JP; TAVARES, PB; VIEIRA, JM

ADVANCED MATERIALS FORUM I, PTS 1 AND 2, 514-516299-
303 PART 1-2 2006

TWO THERMODYNAMICS-BASED APPROACHES TO ATOMIC
OXYGEN SENSING

ZHELUDKEVICH, ML; YASAKAU, KA

JOURNAL OF SPACECRAFT AND ROCKETS, 43: 426-430 2006

USE OF PHASE DIAGRAMS TO GUIDE CERAMIC PRODUCTION
FROM WASTES

SEGADAES, AM

ADVANCES IN APPLIED CERAMICS, 105 (1): 46-54 FEB @6



ART AND SCIENCE: LOOKING IN THE SAME DIRECTION
MAGALHAES, MCF; OLIVEIRA, RM
CHEM INTERNATIONAL, 28, 2: 4-8 2006

ATOMIC FORCE MICROSCOPY OF POROUS SI02-AL203
NANOMATERIALS OBTAINED BY SOL-GEL METHOD
IVANOVA, Y; GERGANOVA, TS; ILIEV, I; FERNANDES, MHV,
SALVADO, IMM

NANOSCIENCE & NANOTECNOLOGY, 5: 169-173 2005

ATTACHMENT/DETACHMENT OF SACCHAROMYCES CEREVISIAE
ON PLASMA DEPOSITED ORGANOSILICON THIN FILMS
LEHOCKY, M; AMARAL, PFF;, COELHO, MAZ; STAHEL, P;
BARROS-TIMMONS, AM; COUTINHO, JAP

22ND SYMPOSIUM ON PLASMA PHYSICS AND TECHNOLOGY,

56: B1256-B1262, PART 7 SUPPL. B 2006, CZECHOSLOVAK
JOURNAL OF PHYSICS

COMPARATIVE STUDY OF LIPOPHILIC EXTRACTIVES OF
HARDWOODS AND CORRESPONDING ECF BLEACHED KRAFT
PULPS

FREIRE, CSR; PINTO, PCR; SANTIAGO, AS; SILVESTRE]
EVTUGUIN, D; PASCOAL NETO, C

BIORESOURCES, 1(1): 3-17 2006

COMPREHENSIVE MODELLING OF THE EXPERIMENTAL
TEMPERATURE AND STRESS RESPONSE OF TIME-DEPENDENT
MATERIALS

ANDRE, JRS; CRUZ PINTO, JJC

Il INTERNATIONAL CONFERENCE ON TIMES OF POLYMERS
(TOP) AND COMPOSITES, 1-3 2006, ISCHIA, ITALIA

EFEITO DA SUBSTITUICAO DO FELDSPATO POR UM FORMADOR
DE FLUXO NA COMPOSICAO DE UM GRES PORCELANATO
GIBERTONI, C; SEGADAES, AM; QUINTEIRO, E; MORELLMR
CERAMICA INFORMAGCAO, 1-2, 44: 38-44 2006

IN VITRO STUDIES OF BIOACTIVE
GLASS/POLYHYDROXYBUTYRATO COMPOSITES

PAIVA, AO; DUARTE, MG; FERNANDES, MHV; GIL, MH; COSA,
NG

MATERIALS RESEARCH, 9 (4): 417-423 2006

INFLUENCE OF THE ALKALI METAL CATION ON THE
FRAGMENTATION OF MONENSIN IN ESI-MS/MS

LOPES, NP; PAZ, FAA; GATES, PJ

BRAZILIAN JOURNAL OF PHARMACEUTICAL SCIENCES, 42 (3
JUL/SEPT): 363-367 2006

NANOSTRUCTURED HYBRIDS AS PRECURSORS FOR SYNTHESIS
OF SI-AL OXYCARBONITRIDE MATERIALS

IVANOVA, Y; GERGANOVA, TS; FERNANDES, MHV; SALVADO,
IMM; KASHCHIEVA, E

JOURNAL OF THE UNIVERSITY OF CHEMICAL TECHNOLOGY

AND METTALLURGY, 41, 3: 311-316 2006

NON SCI PAPERS

NEW HYBRID NANOMATERIALS CONTAINING POLYETHYLENE
OXIDE FOR CELL IMMOBILIZATION

CHERNEV, G; SAMUNEVA, B; DJAMBASKI, P; KASHCHIEVAE;
KABAIVANOVA, L; EMAINILOVA, E; SALVADO, IMM,;
FERNANDES, MHV

NANOSCIENCE & NANOTECNOLOGY, 6: 233-236 2006

OS MATERIAIS CERAMICOS COMO AGENTES INOVADORES DA
JOALHARIA, CERAMICA INDUSTRIAL

APARO, E; ABRANTES, JCC

CERAMICA INDUSTRIAL, 11 (1): 18-20 2006

QUANTIFICATION OF PHASES IN REFORMULATED
COMPOSITIONS OF PORCELAINIZED STONEWARE TILE
GIBERTONI, C; SEGADAES, AM; MORELLI, MR
QUALICER’2006, POS.121-P0S.124 (CD-ROM) 2006, CASTEN,
ESPANHA

SELF-MATED SLIDING BEHAVIOUR OF CVD NANOCRYSTALLINE
DIAMOND COATED SILICON NITRIDE CERAMICS FOR

TRIBOLOGICAL APPLICATIONS

ABREU, CS; AMARAL, M: OLIVEIRA, FJ; SILVA, RF; GOMES, JR

5TH INTERNATIONAL CONFERENCE ON MECHANICS AND
MATERIALS IN DESIGN M2D'2006, 2006, PORTO, PORTUGAL sS4
SILICA HYBRID NANOCOMPOSITES 105
CHERNEV, G; SAMUNEVA, B: DJAMBASKI, P: SALVADO, IMM
FERNANDES, HV

CENTRAL EUROPEAN JOURNAL OF CHEMISTRY, CEJC, 4(BL-

91 2006

SI-O-C-B AMORPHOUS MATERIALS FROM ORGANIC-INORGANIC
HYBRID PRECURSORS

IVANOVA, Y; VUEVA, Y; FERNANDES, MHFV

JOURNAL OF THE UNIVERSITY OF CHEMICAL TECHNOLOGY
AND METTALLURGY, 41 (4): 417-422 2006

STUDENTS' QUESTIONS: BUILDING A BRIDGE BETWEEN KSLB
LEARNING STYLES AND APPROACHES TO LEARNING
PEDROSA, H; ALMEIDA, P; TEIXEIRA-DIAS, JJC; WATTS
EDUCATION + TRAINING, 48: 2/3, 97-111 2006

TEMPERATURE AND STRESS INFLUENCE IN THE DESCRIPTION
OF TIME-DEPENDENT MATERIALS

ANDRE, JRS; CRUZ PINTO, JJC

13TH INTERNATIONAL CONFERENCE ON DEFORMATION,
YIELD AND FRACTURE OF POLYMERS, DYFP 2006, 235-238
2006, KERKRADE, HOLANDA

WASTEWATER DISINFECTION BY PHOTODYNAMIC TECHNOLOGY
CARVALHO, CMB; GOMES, ATPC; FAUSTINO, MAF; TOME, JP,
NEVES, MGPMS; TOME, AC; LIN, Z; RAINHO, JP; ALMEIDAMA,;
CUNHA, MA; ROCHA J; CAVALEIRO, JAS

2ND INTERNATIONAL WATER CONFERENCE (IWC2006), 23-26
2006, PORTO, PORTUGAL
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PROCEEDINGS OF INTERNATIONAL CONFERENCES

CATALYTIC PERFORMANCE OF MICROPOROUS NB AND
MESOPOROUS NB OR AL SILICATES IN THE DEHYDRATIONDOF
XYLOSE TO FURFURAL

VALENTE, AA; DIAS, AS; LIMA, S; BRANDAO, P; PILLINGER, M;
PLACIDO, H; ROCHA, J

IX NATIONAL CONGRESS OF MATERIALS, VOL II: 1203-120
2006, VIGO, SPAIN

CONTRIBUTION OF E. GLOBULUS KRAFT PULP COMPONENTS
TO ITS KAPPA NUMBER AND BRIGHTNESS

NASCIMENTO, V; EVTUGUIN, DV; SILVESTRE, A; LOPES]C;
SOARES, J

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 402-405 2006, VIENNA, AUSTRIA

DEVELOPMENT OF INTEGRATED PHOTONIC WAVEGUIDES
BASED ON ORGANIC-INORGANIC HYBRIDS

FERREIRA, RAS; NOGUEIRA, R; GUALDINO, A; CARLOS, LD
SILVA, NJO; FU, LS; TEIXEIRA, ALJ; PELLEGRINO, LP;
MONTEIRO, P; ANDRE PS

13TH INTERNATIONAL CONFERENCE ON
TELECOMMUNICATIONS - ICT, 2006

EXTRACTAVEIS LIPOFILICOS EM PASTA KRAFT DE E. GLOBS.
COMPORTAMENTO DURANTE O BRANQUEAMENTO ECF
FREIRE, CSR; SILVESTRE, AJD; PASCOAL NETO, C
NEWSLETTER DIGEST, 2006

GROWTH OF NANOPHASE SEMICONDUCTORS ON SURFACE
MODIFIED CELLULOSIC FIBERS

NEVES, MC; MONTEIRO, OC; MARQUES, PA; GONCALVES, G;
PINTO, R; NETO, CP; TRINDADE, T

IX NATIONAL CONGRESS OF MATERIALS, VOL II: 1175-119
2006, VIGO, SPAIN

HYDROTHERMAL SYNTHESIS OF A NOVEL MICROPOROUS
YTTRIUM-TIN-SILICATE

LIN, Z; ROCHA, J

PERSPECTIVA DE LA INVESTIGACION SOBRE MATERIALS EN
ESPARNA EN EL SIGLO XXI, IX CONGRESO NACIONAL DE
MATERIALES, VOL II: 1207-1210 2006, VIGO, SPAIN

INDUSTRIAL CORK BY-PRODUCTS: A RENEWABLE SOURCE OF
VALUABLE CHEMICALS

SOUSA, AF; PINTO, PCRO; SILVESTRE, AJD; NETO, CP

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 518-522 2006, VIENNA, AUSTRIA

INFLUENCE OF ADMIXTURES IN THE PROPERTIES OF
HYDRAULIC LIME BASED MORTARS

SEABRA, MP; LABRINCHA, JA; FERREIRA, VM

THE HERITAGE, WEATHERING AND CONSERVATION
INTERNATIONAL CONFERENCE (HWC'2006), VOL 1: 43-50006

INTER- AND INTRAMOLECULAR BONDING: TEACHING AND
LEARNING APPROACHES IN THE BASIC SCHOOL CYC
OSORIO, MMP; SANTOS, TM; ROCHA, GM

THE INTERNATIONAL CONFERENCE IN MATHEMATICS,
SCIENCES AND SCIENCE EDUCATION, 103-109: 2006, AR,
PORTUGAL

ISOLATION AND CHARACTERIZATION OF DIOXANE LIGNIN
FROM LEAF SHEATHS OF BANANA PLANT ‘DWARF CAVENDISH’
OLIVEIRA, L; EVTUGUIN, DV; CORDEIRO, N; SILVESTREAJD;
SILVA, AMS; TORRES, IC

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 413-416 2006, VIENNA, AUSTRIA

LOW COST LASER UV WRITTEN OPTICAL WAVEGUIDES IN
ORGANIC-INORGANIC HYBRIDS

FERREIRA, RAS; NOGUEIRA, R; ANDRE, PS; GUALDINO, A;
CARLOS LD; SILVA, NJO; FU, LS; DE ZEA BERMUDEZ, V,
TEIXEIRA, ALJ; PELLEGRINO, LP; MONTEIRO, P

IX NATIONAL CONGRESS OF MATERIALS, VOL II: 1-4 2006
VIGO, SPAIN

LOW COST UV PATTERNABLE ORGANIC-INORGANIC SOL-GEL
SILOXANEPOLY(OXYETHYLENE) MATERIALS FOR INTEGRATED
OPTICS

ANDRE, PS; NOGUEIRA, R; FERREIRA, RAS; GUALDINO, A;
CARLGQGS, LD; SILVA, NJO; FU, LS; TEIXEIRA, ALJ; PELEGRINO,
LP; MONTEIRO, P

ICTON, 1: 223, WE.C1.6 2006

MECHANICAL CHARACTERIZATION OF A WC-NI COMPOSITE
PREPARED FROM SPUTTER-DEPOSITED POWDER
FERNANDES, CM; SENOS, AMR; CASTANHO, JM; VIEIRA, MT
ANTUNES, JM

PROCEEDING OF EURO PM2006, VOL 1: 37-41 2006, BEU®I

NEW HYBRID MATERIALS BASED ON CELLULOSE FIBRES AND
TITANIUM DIOXIDE NANOPARTICLES

MARQUES, PAAP; GONCALVES, G; TRINDADE, T; NETO CP
THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 122-125 2006, VIENNA, AUSTRIA

NEW POLYOXOMETALATE-LACCASE INTEGRATED SYSTEM FOR
KRAFT PULP DELIGNIFICATION

GAMELAS, J; PONTES, AS; EVTUGUIN, DV; XAVIER, AMRB

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS

AND PULP (EWLP), 60-63: 2006, VIENNA, AUSTRIA

PRELIMINARY STUDIES ON THE DEVELOPMENT OF LIME BBSE
MORTARS FOR ADOBE MASONRY

PAIVA, H; VELOSA, A; MARQUES, E; LABRINCHA, JA;
COROADO, J; FERREIRA, VM

THE HERITAGE, WEATHERING AND CONSERVATION
INTERNATIONAL CONFERENCE (HWC'2006), VOL 1: 103-107
2006



ROLE OF WATER REDUCING AGENTS IN MORTAR BEHAVIOUR
PAIVA, H; LABRINCHA, JA; FERREIRA, VM

THE HERITAGE, WEATHERING AND CONSERVATION
INTERNATIONAL CONFERENCE (HWC’'2006), VOL 1: 71-760D6

STRUCTURAL CHARACTERIZATION OF GLUCANS FROM E.
GLOBULUS WOOD AND THEIR FATE IN KRAFT PULPING
LISBOA, SA; EVTUGUIN, DV; NETO, CP

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 362-365 2006, VIENNA, AUSTRIA

STRUCTURAL CHARACTERIZATION OF LIGNIN FROM FLORAL
STALK AND RACHIS OF ‘DWARF CAVENDISH’

OLIVEIRA, L; EVTUGUIN, DV; CORDEIRO, N; SILVESTREAJD;
SILVA, MCB

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 417-420 2006, VIENNA, AUSTRIA

STRUCTURAL STUDIES OF R-CYCLODEXTRIN AND
PERMETHYLATED R-CYCLODEXTRIN INCLUSION COMPOUNDS
OF A CYCLOPENTADIENYL IRON CARBONYL COMPLEX
GONCALVES, IS; BRAGA, SS; PAZ, FAA; PILLINGER, M;EXAS,
JD; ROMAO, CC

X NATIONAL CONGRESS OF MATERIALS, VOL II: 1019-102
2006, VIGO, SPAIN

STUDY OF OLD AND REHABILITATION MORTARS BY COMMON
ANALYTICAL TECHNIQUES

MARQUES, SF; LABRINCHA, JA; SILVA, LM; FERREIRA, VM
THE HERITAGE, WEATHERING AND CONSERVATION
INTERNATIONAL CONFERENCE (HWC’2006), VOL 1: 63-690D6

SURFACE CHARACTERIZATION OF CELLULOSE FIBERS
PARTIALLY ESTERIFIED WITH FATTY ACIDS

FREIRE, CSR; SILVESTRE, AJD; NETO, CP; GANDINI, A,
FARDIM, P; HOLMBOM, B

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 113-116: 2006, VIENNA, AUSTRIA

SURFACE MODIFICATION OF CELLULOSE FIBRES WITH
FLUORINE-CONTAINING COMPOUNDS

CUNHA, AG; FREIRE, CSR; SILVESTRE, AJD; NETO, CP;
GANDINI, A

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS
AND PULP (EWLP), 216-219: 2006, VIENNA, AUSTRIA

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

MONTEIRO, B; GAGO, S; DIAS, AS; PILLINGER, M; VALENE,
AA; GONCALVES, IS

IX NATIONAL CONGRESS OF MATERIALS, VOL II: 1023-102
2006, VIGO, SPAIN

SYNTHESIS AND PROPERTIES OF SI02 COATED BI2S3/PERYM
NANOCOMPOSITES

ESTEVES, AC; BARROS-TIMMONS, A; BOURGEAT-LAMI, E; IZ-
MARZAN, L; TRINDADE, T

IX NATIONAL CONGRESS OF MATERIALS, VOL II: 1179-113
2006, VIGO, SPAIN

SYNTHESIS OF SIO2/CELLULOSE FIBRES NANOCOMPOSITES
MARQUES, PAAP; PINTO, RJB; BARROS-TIMMONS, A;
TRINDADE, T; NETO, CP

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS

AND PULP (EWLP), 386-388 2006, VIENNA, AUSTRIA s4

THERMAL AND MECHANICAL PROPERTIES OF CELLULOSE/SIO2 107
HYBRIDS PREPARED BY A SOL-GEL METHOD

SEQUEIRA, S; PORTUGAL, |; EVTUGUIN, DV

THE 9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS

AND PULP (EWLP), 496-499 2006, VIENNA, AUSTRIA
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BOOKS

ADVANCED MATERIALS FORUM I
VILARINHO, PM
TRANS TECH PUBLICATIONS, ISBN: 0-87849-402-2

BOOK CHAPTERS

CALCIUM AND MAGNESIUM PHOSPHATES: NORMAL AND
PATHOLOGICAL MINERALIZATION

MAGALHAES, MCF; MARQUES, PAAP; CORREIA, RN

EDS. KONIGSBERGER, E; KONIGSBERGER, LC, CHP 3: 231
2006, JOHN WILEY & SONS, LTD

HYBRID MATERIALS FOR OPTICAL APPLICATIONS

CARLOS, LD; FERREIRA, RAS; DE ZEA BERMUDEZ, V
HYBRID MATERIALS - SYNTHESIS, CHARACTERIZATION AND
APPLICATIONS, EDS. KICKELBICK, G, CHP 9: 337-400 @6,
WILEY-VCH

TRANSMISSION ELECTRON MICROSCOPY STUDIES OF
NANOCRYSTALS

PINNA, N; WILLINGER, M-G

ENCYCLOPEDIA OF PARTICLE TECHNOLOGY

PLATING SLUDGE VALUE-ADDING BY APPLICATION OF
HYDROMETALLURGICAL PROCESSES (CHAPTER 1)

SILVA, JE; PAIVA, AP; SOARES, D; LABRINCHA, JA; CABRO, F
TRENDS IN HAZARDOUS MATERIALS RESEARCH, CHP 32: 26
2006, NOVA SCIENCE PUBLISHERS, NEW YORK

SCANNING PROBE MICROSCOPY: ELECTRICAL AND
ELECTROMECHANICAL PHENOMENA AT THE NANOSCALE
KHOLKIN, AL; KALININ, SV; ROELOFS, A; GRUVERMAN, A
EDS. KALININ, S; GRUVERMAN, A., VOL 1: 1-6 2006, $ANGER



CORROSION INHIBITING PIGMENT COMPRISING
NANORESERVOIRS OF CORROSION INHIBITOR
MOHWALD, H; SHCHUKIN, DG; ZHELUDKEVICH, ML;
FERREIRA MGS

10/03/2006, PATENT APPLICATION NR. EP06 004 993.9

METODO RAPIDO DE PREPARACAO DE ARTEFACTOS
CERAMICOS POROSOS

SEGADAES, AM; MORELLI, MR; ZURBA, NK

UNIVERSITY OF AVEIRO, PORTUGAL AND FEDERAL
UNIVERSITY OF SAO CARLOS, BRASIL, 24/05/2006, PATHN
APPLICATION NR 103 486

BLOCO NANOCELULAR PARA CONSTRUGAO DE ALVENARIAS
SEGADAES, AM; MORELLI, MR; ZURBA, NK

UNIVERSITY OF AVEIRO, PORTUGAL AND FEDERAL
UNIVERSITY OF SAO CARLOS, BRASIL, 24/05/2006, PATEN
APPLICATION NR 103 487

PAVIMENTO HIDROACTIVO FERTILIZANTE DO CICLO
GEOBIOQUIMICO DA FOTOSSINTESE

SEGADAES, AM; MORELLI, MR; ZURBA, NK

UNIVERSITY OF AVEIRO, PORTUGAL AND FEDERAL
UNIVERSITY OF SAO CARLOS, BRASIL, 24/05/2006, PATHN
APPLICATION NR 103 488

PATENTS

CIMENTO BELITICO FABRICADO EXCLUSIVAMENTE A PARDIR
LAMAS DE ANODIZACAO DE ALUMINIO, LAMAS DE ESTACOES
DE TRATAMENTO DE AGUA POTAVEL, LAMAS DE CORTE DE
MARMORE E AREIA DE FUNDICAO

LABRINCHA, JA; RAUPP-PEREIRA, F; SEGADAES, AM
UNIVERSITY OF AVEIRO, PORTUGAL, 29/12/2006, PATENT
APPLICATION NR 103 631

PIGMENTO CERAMICO PRETO, ISENTO DE COBALTO, COM
ESTRUTURA BASEADA NA ESPINELA

LABRINCHA, JA; RIBEIRO, MJP; COSTA, MG; DELLA, VP
UNIVERSITY OF AVEIRO, PORTUGAL, 27/12/2006, PATENT
APPLICATION NR 103 624

PIGMENTO CERAMICO AZUL-TURQUESA ISENTO DE COBALTO,
VANADIO E ZIRCONIO, CONTENDO LAMA DE
CROMAGEM/NIQUELAGEM

LABRINCHA, JA; TRINDADE, T; RIBEIRO, MJP; COSTA, MG
UNIVERSITY OF AVEIRO, PORTUGAL, 26/07/2006, PATENT
APPLICATION NR 103 540
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OTHER RESEARCH ACTIVITIES
Until 31 st December 2006

ABSTRACTS IN CONFERENCE BOOKS

A NOVEL SOLUBLE THIOPHENE-BASED CONJUGATED POLYMER
STAGNARO; POLI, F; COSTA, G; GANDINI, A
ITALY, “TIMES OF POLYMERS” 2006 ISCHIA, 152, JUN 2B

A SOLVENT-FREE PROCESS OF COMBINING KEGGIN
HETEROPOLYACIDS WITH PYRIDINE DERIVATIVES

SANTOS, FM; MIDOES, PC; FELIX, V; CAVALEIRO, AMV;
FERREIRA, PF; BESLEY, M; GOMES, EM

CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, 14-16 DEC 800

ABNORMAL DOMAIN SWITCHING CHARACTER IN PZT THIN
FILMS

WU, A; LI, B; VILARINHO, PM; WU D; GRUVERMAN, A

USA, MATERIALS RESEARCH SOCIETY-MRS FALL MEETING,
594, 2006

ABSTRACTS OF WORKSHOP ON LOW-DIMENSIONAL
SEMICONDUCTOR STRUCTURES: GROWTH, PROPERTIES AND
APPLICATIONS

FERREIRA, RAS; FERREIRA, AL; CARLOS LD

AVEIRO, PORTUGAL, WORKSHOP: LOW-DIMENSIONAL
SEMICONDUCTOR STRUCTURES: GROWTH, PROPERTIES AND
APPLICATIONS, 52, 27-28 JAN 2006

AMPHIPHILIC MOLECULES AND CYCLODEXTRINS IN AQUEOUS
SOLUTION: 1H NMR AND SANS STUDIES

DIAS, C; LIMA, S; TEIXEIRA, J; TEIXEIRA-DIAS, JJC

TORINO, ITALY, XIIl INTERNATIONAL CYCLODEXTRIN
SYMPOSIUM, 0,13263888889, 2006

ANALYSIS OF MICROSATELLITE INSTABILITY IN MICE ESED
TO CADMIUM CHLORIDE

ALMEIDA, T; OLIVEIRA, H; PEREIRA, ML; SANTOS, C; LPES, T
AVEIRO, PORTUGAL, XV NATIONAL CONGRESS OF
BIOCHEMISTRY, 49, 2006

APPLICATION OF MICROWAVE ACID DIGESTION COUPLED WIT
UV/VIS SPECTROPHOTOMETRY FOR DETERMINATION OF
CHROMIUM COPPER ARSENATE ACUTE TOXICITY IN VIVO
MATOS, RC; TEIXEIRA, I; MORAIS, S; PEREIRA, ML; DHESUS, JP
CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, 256, 14-16 OE
2006

BINUCLEAR RUTHENIUM(I) COMPLEXES WITH BRIDGING
POLYPYRIDILYC LIGANDS: A STUDY BY ELECTROSPRAY MASS
SPECTROMETRY

SANTOS, TM; MADUREIRA, JP; BARROS, CM; SANTANA-
MARQUES, G; FELIX, V

CAPE TOWN, SOUTH AFRICA, XXXVIITH INTERNATIONAL
CONFERENCE OF COORDINATION CHEMISTRY, 406, 13-18 SU
2006

BIODEGRADABLE ORGANIC-INORGANIC HYBRID SYSTEM DOPED
WITH LANTHANIDE COMPLEXES

FERNANDES, M; NOBRE, S; DE ZEA BERMUDEZ, V; CHARAS,
MORGADO, J; FERREIRA, RAS; CARLOS, LD

DIJON, FRANCE, MATERIAUX 2006, 13-17 NOV 2006

BLEACHING OF KRAFT PULP EMPLOYING POLYOXOMETALATES
AND LACCASE

GAMELAS, JAF; PONTES, ASN; EVTUGUIN, DV; XAVIER, ANRB
PORTUGAL, 3RD EUROPEAN MEETING IN OXIZYMES, 55, 260

CAPACIDADE DE ABSORGCAO DO CHUMBO POR PLANTAS DO
GENERO CISTUS DESENVOLVIDAS EM AMBIENTES MINEIROS
ABREU, MM; SANTOS, ES; ANJOS, C; MAGALHAES, MCF,;
NABAIS, C

HUELVA, ESPANHA, Il CONGRESO IBERICO DE LA CIENCIA
DEL SUELO, IICICS2006, 52, 2006

CARACTERIZACION ESTRUCTURAL DE VIDRIOS BIOACTIVES D
SISTEMA SI02-CAO-NA20-MGO-P205

AGUIAR, H; SOLLA, E; SERRA, J; GONZALEZ , P; LEONB;
ALMEIDA, N; CACHINHO, S; CORREIA, R; OLIVEIRA, JM;
FERNANDES, MH

VIGO, SPAIN, IX CONGRESSO NACIONAL DE MATERIALES,®
23 JUN 2006

CATALYTIC PERFORMANCE OF MICROPOROUS NB AND
MESOPOROUS NB OR AL SILICATES IN THE DEHYDRATIONDOF
XYLOSE TO FURFURAL

VALENTE, AA; DIAS, AS; LIMA, S; BRANDAO, P; PILLINGER, M;
PLACIDO, H; ROCHA, J

VIGO, SPAIN, IX CONGRESSO NACIONAL DE MATERIALES, 1,
20-23 JUN 2006

CATALYTIC PROPERTIES OF THE DIOXOMOLYBDENUM
SILOXIDE MOO2(OSIPH3)2 AND ITS 2,2-BIPYRIDINE ADDU
MOO2(OSIPH3)2(BPY)

BALULA, MS; BRUNO, SM; MONTEIRO, B; PILLINGER, M;
RIBEIRO-CLARO, P; GONGALVES, IS; VALENTE, AA
DRESDEN, GERMANY, 1ST INTERNATIONAL IUPAC
CONFERENCE ON GREEN-SUSTAINABLE CHEMISTRY, 1.1-038
PG. 217, 10-15 SEPT 2006

CATALYTIC STUDIES OF NEW CHLORO AND TRIPHENYLSILOXY
DERIVATIVES OF DIOXOMOLYBDENUM(VI) FOR OLEFIN
EPOXIDATION

BALULA, MS; BRUNO, SM; PEREIRA, CCL; NOLASCO, M;
PILLINGER, M; RIBEIRO-CLARO, P; GONCALVES, IS; VALNTE,
AA

ST PETERSBURG, RUSSIA, 4TH EFCATS SCHOOL ON
CATALYSIS: CATALYST DESIGN - FROM MOLECULAR TO
INDUSTRIAL LEVEL, P-5: 79, 2006



CHARACTERIZATION AND MECHANICAL PERFORMANCE OF THE
MG-STABILIZEDB-CA3(P0O4)2 PREPARED FROM MG-
SUBSTITUTED CA-DEFICIENT APATITE

KANNAN, S; LEMOS, AF; ROCHA, JH; FERREIRA, JMF

NANTES, FRANCE, 20TH EUROPEAN CONFERENCE ON
BIOMATERIALS 27 SEP, 01 OCT 2006

CHARACTERIZATION OF FERROELECTRICS DOMAIN STRUCTURE

OF PZT THIN FILMS BY PFM

BDIKIN, IK; KHOLKIN, AL; KIM, SH

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 184, 18-22 JUN 2006

CHEMICAL MODIFICATION OF ELECTRODES FOR
ELECTROANALYSIS

CARAPUCA, HM; ROCHA, LS; SILVA, CP; FERNANDES, D;
CAVALEIRO, AM

PORTO, PORTUGAL, JORNADAS DE ELECTROQUIMICA E
INOVAGAO 2006, E-INOV 2006, 41, 10 OCT 2006

CHIRALLY TEMPLATED POROUS CLAY HETEROSTRUCTURES
ASSEMBLED FROM A NATURAL CLAY

RODRIGUES, R; CARVALHO, AP; PIRES, J; FERREIRA, P
AVEIRO, PORTUGAL, Il JORNADAS CICECO, 61, 13-14 5iA2006

CHIRALLY TEMPLATED POROUS CLAY HETEROSTRUCTURES
ASSEMBLED FROM A NATURAL CLAY

FERREIRA, P; RODRIGUES, R; CARVALHO, AP; PIRES, J
SLOVENIA, 5TH INTERNATIONAL CONFERENCE ON
INORGANIC MATERIALS, 91, 2006

COMPUTATIONAL EXPLORATION AND PHYSICAL PROPERTIES
OF THE NANOSTRUCTURED ULTRA-THIN PVDF FERROELECTRIC
POLYMERS FILMS

BYSTROV, V; PARAMONOVA, E; BYSTROVA, N; SAPRONOVA,

A; FRIDKIN, V; VERKHOVSKAYA, K; KHOLKIN, A; DEKHTYA R,

Y; MESSNER, C; POLYAKA, N; KATASHEV, A; KLIEM, H;
FLORANGE, R; TADROS-MORGANE, R; BDIKIN, |

RUSSIA, 1ST INTERNATIONAL CONFERENCE ON
MATHEMATICAL BIOLOGY AND BIOINFORMATICS, 25-26, 20®

CORROSION PERFORMANCE OF CERIUM DOPED SILANE PRE-
TREATMENTS ON ALUMINIUM ALLOYS

CABRAL, AM; SERRA, R; ZHULEDKEVICH, M; MONTEMOR, MF
FERREIRA, MGS

PORTO, PORTUGAL, FORUM ON ELECTROCHEMISTRY AND
INNOVATION 2006, 42, 20 OCT 2006

CORROSION PROTECTION OF METALLIC SUBSTRATES USING
PRETREATMENTS BASED ON SILANE COATINGS MODIFIECHVIT
CORROSION INHIBITORS.

MONTEMOR, MF; ZHELUDEVICH, M; FERREIRA, MGS
DOURDAN, FRANCE, INTERNATIONAL SYMPOSIUM ON
ELECTROCHEMICAL METHODS IN CORROSION RESEARCH,
111, 18-23 JUN 2006

CRYSTAL STRUCTURE AND DIELECTRIC PROPERTIES OF NEW

SITE DEFICIENT LA5/3MGTAO6 DOUBLE PEROVSKITE
KHALYAVIN, DD; AULIKA, I; SENOS, AMR; MANTAS, PQ
TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, , 18-22 JUN 2006

CRYSTAL STRUCTURE, PHASE SEPARATION, AND MAGNETIC
PROPERTIES OF LSMO-BASED MULTIFERROIC COMPOSITE
CERAMICS

SONG, GB; KHOLKIN, AL; AMARAL, JS; AMARAL, VS

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 215, 18-22 JUN 2006

CRYSTALLIZATION AND ELECTRICAL CHARACTERIZATION OF
NAO0.5B10.5TIO3 (NBT) THIN FILMS OBTAINED BY A MOIEP
SOL-GEL ROUTE

REMONDIERE, F; MALIC, B; KOSEC, M; MARCHET, P; WUA;
VILARINHO, PM; MERCURIO, JP

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 125, 18-22 JUN 2006

DECOLOURIZATION AND DETOXIFICATION OF KRAFT
EFFLUENT BY TRAMETES VERSICOLOR

AGAPITO, MSM; TAVARES, APM; EVTUGUIN, DV; XAVIER,
AMRB

GERMANY, 3RD INTERNATIONAL CONGRESS ON
BIOCATALYSIS, 146, 2006

DECOLOURIZATION AND DETOXIFICATION OF KRAFT
EFFLUENT STREAMS BY LIGNOLITIC ENZYMES OF TRAMETES
VERSICOLOR.

AGAPITO, MSM; EVTUGUIN, DV; XAVIER, AMRB

PORTUGAL, 3RD EUROPEAN MEETING IN OXIZYMES, 59, 260

DEFECT TRANSPORT MODELLING IN MONOCLINIC LA2-XPRXTI
YNBYSIO9H

PIVAK, YV; KHARTON, VV; NAUMOVICH, EN; FRADE, JR
POLAND, INTERNATIONAL CONFERENCE “MODELLING AND
DESIGN OF MOLECULAR MATERIALS 2006, 44, 2006

DEHYDRATION OF D-XYLOSE OVER MICROPOROUS AND
MESOPOROUS NIOBIUM SILICATES

VALENTE, AA; DIAS, AS; LIMA, S; BRANDAO, P; PILLINGER, M;
ROCHA, J

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 29, 13-14 BiR2006

DESIGNING NOVEL ORGANIC-INORGANIC FRAMEWORKS
PAZ, FAA; KLINOWSKI, J

WARSAW UNIVERSITY, POLAND, 18TH IUPAC CONFERENCE
ON PHYSICAL ORGANIC CHEMISTRY - ICPOC 18, 20-25 AUG
2006
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DEVELOPMENT OF INTEGRATED PHOTONIC WAVEGUIDES
BASED ON ORGANIC-INORGANIC HYBRIDS

FERREIRA, RAS; NOGUEIRA, R; GUALDINO, A; CARLOS, LD
SILVA, NJO; FU, LS; TEIXEIRA, ALJ; PELLEGRINO, LP;
MONTEIRO, P; ANDRE, PS

INTERNATIONAL CONFERENCE ON TELECOMUNICATIONS
ICT-2006, 09-12 MAY 2006

DIABETES INDUCES SPERMATOGENESIS AND EPIDIDYMAL
ALTERATIONS IN GK AND STZ-TREATED RAT MODELS DOR
DIABETES

AMARAL, S; OLIVEIRA, H; PEREIRA, ML; RAMALHO-SANTOS J
AVEIRO, PORTUGAL, XV NATIONAL CONGRESS OF
BIOCHEMISTRY, 127, 2006

DIELECTRIC CHARACTERIZATION OF LA(MG1/2T11/2)03 -
(NA1/2BI1/2)TIO3 MICROWAVE CERAMICS

SALAK, AN; MALYSH, TV; FERREIRA, VM; VIEIRA, LG;
RIBEIRO, JL

FINLAND, 4TH INTERNATIONAL CONFERENCE ON
MICROWAVE MATERIALS AND THEIR APPLICATION, P-09, 206

DIELECTRIC PROPERTIES OF BT-LMT MIXED CERAMICS
KEBURIS, P; BANYS, J; BRILINGAS, A; SALAK, A; FERRIRA,
VM

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 247, 18-22 JUN 2006

DIOXOMOLYBDENUM(VI) IMMOBILIZATION IN MODIFIED
MESOPOROUS MATERIALS: APPLICATION IN OLEFIN
EPOXIDATION

BRUNO, SM; VALENTE, AA; FERNANDES, JA; PILLINGER, M
RIBEIRO-CLARO, P; GONCALVES, IS

CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, P28: 152, 18-
DEC 2006

DIOXOMOLYBDENUM(VI) MODIFIED MESOPOROUS MATERIALS
AS CATALYSTS FOR THE EPOXIDATION OF OLEFINS

BRUNO, SM; VALENTE, AA; FERNANDES, JA; MARTINS, LS;
GONCALVES, IS; PILLINGER, M; RIBEIRO-CLARO, P; ROCA J
AVEIRO, PORTUGAL, Il JORNADAS CICECO, 55, 13-14 BA2006

DYNAMICS OF SHORT AND LONG POLY(ACRYLIC ACID) CHAIN
HYDROPHOBICALLY MODIFIED WITH PYRENE FOLLOWED BY
FLUORESCENCE TECHNIQUES

SEIXAS DE MELO, J; COSTA, T, FRANCISCO, A; MACANITAAL;
GAGO, S; GONCALVES, IS

VILAMOURA, PORTUGAL, SUMMER SCHOOL OF ULTRAFAST
REACTION DYNAMICS AND APPLICATIONS, 41, 2006

EFFECT OF ANION, CATION, TEMPERATURE AND WATER
CONTENT ON THE SURFACE TENSION OF IMIDAZOLIUM BASED
IONIC LIQUIDS

CARVALHO, PJ; FREIRE, MG; QUEIMADA, AJ; MARRUCHOM;
COUTINHO, JAP

TUNISIA, EUCHEM CONFERENCE ON MOLTEN SALTS AND
IONIC LIQUIDS, 26, 2006

EFFECT OF HYDROTHERMAL SYNTHESIS CONDITIONS ON THE
TITANIUM OXIDE NANOTUBES FORMATION

MAXIM, F, FERREIRA, P; VILARINHO, PM

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 60, 13-14 BiR2006

EFFECT OF OXYGEN TRANSFER ON LIPASE PRODUCTION BY
YARROWIA LIPOLYTICA IN THE PRESENCE OF
PERFLUOROCHEMICALS

AMARAL, PFF; FREIRE, MG; ROCHA-LEAO, MHM; MARRUCHO,
IM; COELHO, MAZ; COUTINHO, JAP

BRASIL, XVI CONGRESSO BRASILEIRO DE ENGENHARIA
QUIMICA, 5142-5149, 2006

ELECTRICAL AND MICROSTRUCTRUAL CHANGES OF PVDF
UNDER DIFFERENT PROCESSING CONDITIONS BY SCANNING
FORCE MICROSCOPY

LANCEROS-MENDEZ, S; SERRADO NUNES, J; SENCADAS, V;
BELSLEY, M, BEIGE, H; KOUVATOV, A, VILARINHO, P; WU A
USA, MATERIALS RESEARCH SOCIETY-MRS FALL MEETING,
53, 2006

ELECTRICAL CHARACTERIZATION OF GLASSES AND GLASS-
CERAMICS OF THE SIO2-MGO-NA20O SYSTEM

BARROCA, N; FERNANDES, MH; VILARINHO, PM

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 18-22 JUN 2006

ELECTRICAL CHARACTERIZATION OF PZN-PT CERAMICS
PREPARED BY THE SEEDING METHOD

WU, A; LI, Z; VILARINHO, PM

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 313, 18-22 JUN 2006

ELECTRICAL CHARACTERIZATION OF SIO2:LINBO3 GLAS® AN
GLASS CERAMICS USING DC CONDUCTIVITY, TSDC
MEASUREMENTS AND DIELECTRIC SPECTROSCOPY

GRACA, MPF; FERREIRA DA SILVA, MG; VALENTE , MA
POZNAN, PIDS&BDS 2006, 2006

ELECTROCHEMISTRY OF TETRABUTYLAMMONIUM SALTS OF
KEGGIN-TYPE POLYOXOTUNGSTATES ADSORBED ON GLASSY
CARBON ELECTRODES

FERNANDES, D; CARAPUCA, HM; CAMPOS, |; CAVALEIRO, M
CORUNHA, SPAIN, IX IBERIC MEETING OF
ELECTROCHEMISTRY, 114, 10-13 JUL 2006

ELECTROSTRICTION INDUCED PIEZOELECTRICITY AND
MEMORY EFFECTS IN BT-LMT MIXED CERAMICS

BANYS, J; SAMULIONIS, V; SALAK, A; FERREIRA, VM;
KEBURIS, P

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 263, 18-22 JUN 2006

EMPLOYING HIGH-RESOLUTION SOLID-STATE NMR IN SOLID-
STATE SCIENCE

MAFRA, L; ROCHA, J; PAZ, FAA, FERNANDEZ, C

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 18, 13-14 BiA2006



ENERGY TRANSFER IN ORGANIC-INORGANIC HYBRIDS
INCORPORATING EU3+-BASED IONIC SALTS AMD
DIKETONATES COMPLEXES

CARLQGS, LD; FERREIRA, RAS; NOBRE, SS; PISHEL, UMA, PP;
FREIRE, RO; MALTA, OL

WROCLAW, POLAND, 6TH INTERNATIONAL CONFERENCE ON
F-ELEMENTS, ICFE-6, FI2, 04-09 SEPT 2006

ENERGY TRANSFER WOTHIN AMINE-FUNCTIONALISED
ORGANIC/INORGANIC HYBRIDS MODIFIED BY LANTHANIDE
IONS

CARLQGS, LD; NOBRE, SS; FU, L; FERREIRA, RAS; NUNESC;
GONCALVES, MC; DE ZEA BERMUDEZ, V

VIGO, SPAIN, IX CONGRESSO NACIONAL DE MATERIALES,®
23 JUN 2006

ENTHALPIES OF VAPORIZATION OF IONIC LIQUIDS BY CAIIV
MICROCALORIMETRY

SANTOS, LMNBF; GOMES, LR; COUTINHO, JAP; ESPERANCA,
JMSS; REBELO, LPN

TUNISIA, EUCHEM CONFERENCE ON MOLTEN SALTS AND
IONIC LIQUIDS, 240, 2006

EQUILIBRIUM AND INTERFACIAL PROPERTIES OF WATER +
ALKANES: MEASUREMENTS AND MODELING

OLIVEIRA, MB; CARVALHO, PJ; QUEIMADA, AJ; MARRUCHO,
IM; COUTINHO, JAP

USA, THERMO INTERNATIONAL 2006 CONFERENCE, 771, 200

ESTUDO DO DIAGRAMA DE FASES PRESSAO-TEMPERATURA DO
C60

MARQUES, L; MEZOUAR, M; HODEAU, JL ’

PORTUGAL, 152 CONFERENCIA NACIONAL DE FISICA, 94006

EVALUATION OF FATIGUE IN SEEDED AND UNSEEDED PZTNH
FILMS BY LOCAL PIEZOELECTRIC HYSTERESIS LOOPS

LI, B; WU, A; VILARINHO, PM; KHOLKIN, A; GRUVERMAN, A
USA, MATERIALS RESEARCH SOCIETY-MRS FALL MEETING,
592, 2006

EVALUATION OF NANOMETER THICK MERCURY FILM
ELECTRODES FOR SCANNED STRIPPING
CHRONOPOTENTIOMETRY

ROCHA, LS; PINHEIRO, JP; CARAPUCA, HM

CZECH REPUBLIC, 7TH EUROPEANMEETING ON
ENVIRONMENTAL CHEMISTRY (EMEC?7), 214, 2006

EVALUATION OF NANOMETER THICK MERCURY FILM
ELECTRODES FOR STRIPPING CHRONOPOTENTIOMETRY
ROCHA, LS; PINHEIRO, JP; CARAPUCA, HM

SPAIN, IX IBERIC MEETING OF ELECTROCHEMISTRY, 820P6

EXPERIMENTAL STUDY OF INTERFACIAL PHENOMENA IN SOME
POLLUTANTS ENRICHED MODEL SOLUTIONS VS. SURFACE
ENGINEERED CLINOPTILOLITE

CHMIELEWSKA, E; SABOVA, L; GAPLOVSKA, K; PEPE, F;
CAPUTO D; WU, A

USA, 7TH INTERNATIONAL CONFERENCE ON THE
OCCURRENCE, PROPERTIES, AND UTILIZATION OF NATURAL
ZEOLITES, 86-87, 2006

FITOESTABILIAGAO DA AREA MINEIRA DO BRAGAL, SEVER D
VOUGA, PORTUGAL : REALIDADE OU MITO?

ABREU, MM; MAGALHAES, MCF; ANJOS, C

CACERES, SPAIN, IV CONGRESO IBEROAMERICANO DE FiSAC
Y QUIMICA AMBIENTAL (IV CIFYQA), 349-350, 2006

FLUORESCENCE STUDIES OF HYDROPHOBICALLY MODIFIED
POLYMERS WITH DIFFERENT POLYMER CHAIN SIZES
COSTA, T, FRANCISCO, A; GAGO, S; GONCALVES, IS; S&AS
DE MELO, J

RIO DE JANEIRO, BRASIL, 41ST IUPAC INTERNATIONAL
SYMPOSIUM ON MACROMOLECULAS, 150, 2006

FLUORESCENCE STUDIES ON HYDROPHOBICALLY MODIFIED
POLYMERS AND OLIGOMERS BASED ON CARBOXILIC ACID
CHAINS

COSTA, T; SEIXAS DE MELO, J; PINEIRO, M; GAGO, S;
GONCALVES, IS

CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, P50: 174,18}
DEC 2006

FROM METAL COMPLEXES OF N-
(PHOSPHONOMETHYL)IMINODIACETATE TO MAGNETIC HYBRID
MATERIALS

GIRGINOVA, P; AMARAL, V; PAZ, FAA; SHI F-N; ROCHA J
TRINDADE T

TOMAR, PORTUGAL, EUROPEAN CONFERENCE ON
MOLECULAR MAGNETISM, ECMM, 10-15 OCT 2006

FUNCTIONAL QDS/POLYMER NANOCOMPOSITES VIA
CONTROLLED/LIVING MINIEMULSION POLYMERIZATION
ESTEVES, ACC; BOMBALSKI, L; MATYJASZEWSKI, K; HODGE
P; TRINDADE, T; BARROS-TIMMONS, AM

UK, INTERNATIONAL CONFERENCE ON POLYMER SYNTHESIS-
MACRO GROUP UK, 204, 2006

FURAN CHEMISTRY AT THE SERVICE OF MACROMOLECULAR
MATERIALS

GANDINI, A

VIENNA, AUSTRIA, 9TH EUROPEAN WORKSHOP ON
LIGNOCELLULOSICS AND PULP (EWLP), 43-46, AUG 2006

GAS SORPTION IN POLY(LACTIC ACID)
OLIVEIRA, NS; DORGAN, J; FERREIRA, A; MARRUCHO, IM
USA, THERMO INTERNATIONAL 2006 CONFERENCE, 353, 20
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GLASS FUSING: AN ART AND SCIENCE CONNECTION
MONTEIRO, PAC; OLIVEIRA, RM; MAGALHAES, MCF
BRAGA, PORTUGAL, PROCEEDINGS OF THE 3RD
INTERNATIONAL CONFERENCE ON HANDS-ON SCIENCE —
SCIENCE EDUCATION AND SUSTAINABLE DEVELOPMENT,
191, 2006

GLASSES AND GLASS-CERAMICS FOR MEDICAL APPLICATIONS
(OBTAINED BY THE SOL-GEL METHOD)

FERREIRA DA SILVA, MG; AIGUEPERSE, E

KLICZKOW CASTLE, POLAND, 4TH INTERNATIONAL
CONFERENCE ON SOL-GEL MATERIALS, 18-22 JUN 2006

GRAPE SEED POLYPHENOLIC CARACTERIZATION

PASSOS, CP; CARDOSO, SM; DOMINGUES, P; DOMINGUES,
MRM; SILVA, CM; COIMBRA, MA

BULGARIA, SOFIA, THIRD CENTRAL EUROPEAN CONGRESS
ON FOOD, 95, 2006

GROWTH OF NANOCRYSTALLINE SEMICONDUCTORS ON
SUBMICRON PARTICLES

TRINDADE, T

AVEIRO, PORTUGAL, WORKSHOP: LOW-DIMENSIONAL
SEMICONDUCTOR STRUCTURES: GROWTH, PROPERTIES AND
APPLICATIONS, 27-28 JAN 2006

GROWTH OF SEMICONDUCTOR NANOCRYSTALS ON SUB-
MICROMETRIC INORGANIC PARTICLES

NEVES, MC; MONTEIRO, OC; HEMPELMANN, R; TRINDADE, T
SITGES-BARCELONA, SPAIN, INTERNATIONAL WORKSHOP ON
NANOCHEMISTRY- COST D19 ACTION, 11-14 MAY 2006

HIGH PRESSURE DENSITIES AND DERIVED THERMODYNAMIC
PROPERTIES OF IMIDAZOLIUM BASED IONIC LIQUIDS
GARDAS, RL; FREIRE, MG; CARVALHO, PJ; MARRUCHO, IM;
FERREIRA, AGM; FONSECA, IMA; COUTINHO, JAP

INDIA, 2ND CONFERENCE ON THERMODYNAMICS OF
CHEMICAL AND BIOLOGICAL SYSTEMS, 17, 2006

HIGH PRESSURE DENSITIES AND DERIVED THERMODYNAMIC
PROPERTIES OF IMIDAZOLIUM BASED IONIC LIQUIDS
GARDAS, RL; FREIRE, MG; CARVALHO, PJ; MARRUCHO, IM;
FERREIRA, AGM; FONSECA, IMA; COUTINHO, JAP

TUNISIA, EUCHEM CONFERENCE ON MOLTEN SALTS AND
IONIC LIQUIDS, 133, 2006

HIGH RESOLUTION NMR TOOLS FOR THE ANALYSIS OF BEER
AND WINE

GIL,AM

NOTTINGHAM, UNITED KINGDOM, 8TH INTERNATIONAL
CONFERENCE ON APPLICATIONS OF MAGNETIC RESONANCE
IN FOOD SCIENCE, JUL 2006

HOMOMETALLIC FERRIMAGNETISM IN A NEW COPPER CHAIN
COMPOUND NA2CU5S14014.

MOREIRA DOS SANTOS, A; BRANDAO, P; REIS, MS; AMARAL
VS; ROCHA, J

SAN SEBASTIAN, SPAIN, JOINT EUROPEAN MAGNETIC
SYMPOSIA JEMS'06, 2006

HUMAN AMNIOTIC FLUID NUCLEAR MAGNETIC RESONANCE
(NMR) ANALYSIS FOR PRENATAL DIAGNOSTICS — A
METABONOMIC APPROACH

GRACA, G; DUARTE, I; GOODFELLOW, BJ; BARROS-TIMMONS
A; CARREIRA, |; BELA, A; SPRAUL, M; GIL, AM

PORTO, PORTUGAL, ENCONTRO NACIONAL DE BIOQUIMICA,
DEC 2006

HYBRID CHITOSAN-POLYLACTIC ACID / HA COMPOSITE
BIOMATERIALS

VENTURA, JM; ARAUJO, ABA; LEMOS, AF; FERREIRA, JMF
NANTES, FRANCE, 20TH EUROPEAN CONFERENCE ON
BIOMATERIALS 27 SEP, 01 OCT 2006

HYBRID MATERIALS BASED ON LANTHANOPOLYOXOMETALATES
AND 3-HYDROXYPICOLINIC ACID

GRANADEIRO, C; SOARES-SANTOS, P; FERREIRA, RAS;

CARLOS, LD; NOGUEIRA, H

WROCLAW, POLAND, 6TH INTERNATIONAL CONFERENCE ON
F-ELEMENTS, ICFE-6, DP24, 04-09 SEPT 2006

HYBRID MATERIALS BASED ON LANTHANOPOLYOXOMETALATES
AND 3-HYDROXYPICOLINIC ACID

GRANADEIRO, CM; SOARES-SANTOS, PCR; FERREIRA, RAS;
CARLQGS, LD; NOGUEIRA, HIS

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 61, 13-14 5iA2006

HYDROTHERMAL SYNTHESIS, RIETVELD REFINEMENT AND
PHOTOLUMINESCENT PROPERTIES OF EU SILICATE WITH
APATITE-TYPE STRUCTURE

FERDOV, S; FERREIRA, RAS; LIN, Z

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 23, 13-14 5iA2006

HYDROXYAPATITE SCAFFOLDS FOR BONE RESTORATION FROM
CUTTLEFISH

ROCHA, JHG; LEMOS, AF; OLHERO, SMH; AGATHOPOULGOS; S
FERREIRA, JMF

20TH EUROPEAN CONFERENCE ON BIOMATERIALS 27 SEP, 01
OCT 2006

IMMOBILIZATION OF LANTHANIDE IONS IN A PILLARED
LAYERED DOUBLE HYDROXIDE

PILLINGER, M; GAGO, S; FERREIRA, RAS; MONTEIRO, B;
CARLQGS, LD; SANTOS, TM; GONCALVES, IS

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 37, 13-14 BiA2006

IMPROVED CONDUCTIVITY OF LANTHANIDE DOPED CERIA
NUNEZ, P; COLL, DP; FRADE, JR

STWITZERLAND, 7TH EUROPEAN SOFC FORUM, LUCERNE,
2006



IN SITU POLYMERIZATION IN MINIEMULSION: A VERSATILE
SYNTHETIC TOOL TOWARDS POLYMER NANOCOMPOSITES
CONTAINING QUANTUM DOTS

ESTEVES, ACC, BARROS-TIMMONS, A; TRINDADE, T

AVEIRO, PORTUGAL, WORKSHOP: LOW-DIMENSIONAL
SEMICONDUCTOR STRUCTURES: GROWTH, PROPERTIES AND
APPLICATIONS, 27-28 JAN 2006
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THE MINERAL PHARMACOSIDERITE

FERDOV, S; LIN, Z; FERREIRA, RAS

WROCLAW, POLAND, 6TH INTERNATIONAL CONFERENCE ON
F-ELEMENTS, ICFE-6, BP16, 04-09 SEPT 2006

PHOTOLUMINESCENCE OF XEROGELS AND THIN FILMS OF
EU3+ DOPED BASED ON ORGANIC-INORGANIC HYBRIDS
PECORARO, E; LIMA, PP; FERREIRA, RAS; MOLINA, C; BEIRO,
SJL; MESSSADDEQ, Y; JUNIOR, SA; MALTA, OL; CARLOS$D
6TH INTERNATIONAL CONFERENCE ON F-ELEMENTS, ICFE-6,
BP37, 04-09 SEPT 2006

PHOTOLUMINESCENT PROPERTIES OF ADSORBED EU3+-DOPED
ETS-10

DOMINGUES, J; LIN, Z; VALENTE, A; CARLOS, L; ROCHA)

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 97, 13-14 BiR2006

PHYSICAL PROPERTIES OF THE NANOSTRUCTURED ULTRAMTHI
FERROELECTRIC POLYMERS TEMPLATES FOR MEDICAL AND
BIOLOGY APPLICATIONS.

BYSTROV, V; PARAMONOVA, E; BYSTROVA, N; SAPRONOVA,

A; FRIDKIN, V; VERKHOVSKAYA, K; KHOLKIN, A; DEKHTYA R,

Y; MESSNER, C; POLYAKA, N; KATASHEV, A; KLIEM, H;
FLORANGE, R; TADROS-MORGANE, R; BDIKIN, |

KOREA, WORLD CONGRESS ON MEDICAL PHYSICS AND
BIOMEDICAL ENGINEERING 2006, 4174, 2006

PIGMENTOS INORGANICOS DA PINTURA RUPESTRE AOS
NANOMATERIAIS

TRINDADE, T

AVEIRO, PORTUGAL, WORKSHOP: REVESTIMENTOS RUMO AO
FUTURO, 31 MAR 2006

POLY (LACTIC ACID) - ANEW ACTIVE PACKAGING MATERIA
GONCALVES, CMB; COUTINHO, JAP; MARRUCHO, IM
CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, P97, 221, 118}
DEC 2006

POLYALLYLAMINE HYDROCHLORIDE COATED THIN MERCURY
FILM ELECTRODES: CHARACTERIZATION STUDIES AND
APPLICATION TO IONIC EXCHANGE VOLTAMMETRY

SILVA, CP; CARAPUCA, HM

BORDEUX, FRANCE, X EUROPEAN CONFERENCE ON
ELECTROANALYSIS, ESEAC 2006, P1-087, 2006

POLYELECTROLYTE-MODIFIED ELECTRODES: ION-EXCHANGE
VOLTAMMETRIC DETERMINATION OF TRACE LEAD IN
ESTUARINE WATERS

SILVA, CP; PINHEIRO, JP; CARAPUCA, HM

CZECH REPUBLIC, 7TH EUROPEANMEETING ON
ENVIRONMENTAL CHEMISTRY (EMECY7), 216, 2006

POLYMERS AND POLYMER NANOCOMPOSITES FROM
RENEWABLE RESOURCES

MARRUCHO, IM

CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, TAL, 41, 18-1
DEC 2006

POLYSTYRENE MIXTURES PHASE EQUILIBRIA: A STATISTICA
ASSOCIATION THEORY APPROACH

PEDROSA, N; VEGA, LF; COUTINHO, JAP; MARRUCHO, IM
SPAIN, XIV CONGRESSO DE FISICA ESTADISTICA, BB220Q6

PREDICTION OF PFCS THERMOPHYSICAL PROPERTIES USING
QSPR METHODS

PRATAS DE MELO, MJ; COUTINHO, JAP; MARRUCHO, IM;
OLIVEIRA, JABP

DENMARK, EUROPEAN SYMPOSIUM ON APPLIED
THERMODYNAMICS, 107-110, 2006

PREPARATION AND CHARACTERISATION OF CHITOSAN-
ALGINATE-HA COMPOSITE SCAFFOLDS

ARAUJO, ABA; LEMOS, AF; VENTURA, JM; FERREIRA, JMF
20TH EUROPEAN CONFERENCE ON BIOMATERIALS 27 SEP, 01
OCT 2006

PREPARATION AND STUDY OF IN VITRO BIOACTIVITY ORVZM
BASED COMPOSITES FILLED WITH CA3(P0O4)2-SI-MG GLASS
LOPES, PP; FERREIRA, BJML; ALMEIDA, NAF; FREDEL, MC
FERNANDES, MHV; CORREIA, RN

FLORIANOPOLIS, BRASIL, V ENCONTRO DA SOCIEDADE
BRASILEIRA DE PESQUISAS DE MATERIAIS, 2006
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PREPRATION AND CHARACTERIAZATION OF SINGLE
COMPOSITION AND COMPOSITION GRADIENT PB(TI,ZR)O3
FILMS

KHAENAMKAEW, P; MUENSIT, S; BDIKIN, I; KHOLKIN, AL
THAILANDIA, 5TH ASIAN MEETING ON ELECTROCERAMICS,
52, 2006

PROMOTING RENEWABLEENERGY RESOURCES — A LOOK
BEYOND THE PORTUGUESE SCHOOL PROGRAM OF CHEMISTRY
LOPES, BS; MAGALHAES, MCF

ALMADA, PORTUGAL, QUIMICA SUSTENTAVEL UM TEMA ...

UMA REFLEXAO XXENCONTRO NACIONAL DA SOCIEDADE
PORTUGUESA DE QUIMICA, 233, 2006

PROMOTING TEACHERS FORMATION ON RENEWABLE ENERGY
RESOURCES — THE UNPOSTPONABLE OPTION FOR EDUCATION!
LOPES, BS; MAGALHAES, MCF

AVEIRO, PORTUGAL, INTERNATIONAL CONFERENCE IN
MATHEMATICS, SCIENCES AND SCIENCE EDUCATION, 271,

2006

PROSPECTS IN CHEMICAL MODIFICATION OF ELECTRODESRFO
ELECTROANALYSIS

CARAPUCA, HM; ROCHA, LS; SILVA, CP; CAMPOS, IM;
CAVALEIRO, AM

BORDEUX, FRANCE, X EUROPEAN CONFERENCE ON
ELECTROANALYSIS, ESEAC 2006, APP L03, 2006

PROTECTIVE SOL-GEL FILMS WITH SELF-HEALING ABILITY
BASED ON NANOCONTAINERS IMPREGNATED WITH ORGANIC
CORROSION INHIBITOR

ZHELUDKEVICHA, ML; YASAKAU, KA; MONTEMOR, MF;
CECILIO, P; FERREIRA, MGS

DOURDAN, FRANCE, INTERNATIONAL SYMPOSIUM ON
ELECTROCHEMICAL METHODS IN CORROSION RESEARCH, 62,
18-23 JUN 2006

RECENT ADVANCEMENT IN THE NANOSCALE PIEZOELECTRIC
CHARACTERIZATION OF FERROELECTRICS MATERIALS
KHOLKIN, AL

FRANCE, JOURNEES COUCHES MINCES FERROELECTRIQUES
2006” AND "4EME RENCONTRE FRANCO-UKRAINIENNE", 35,
2006

REFRIGERAGAO MAGNETICA: UMA IDEIA REFRESCANTE
REIS, MS; AMARAL, JS; AMARAL, VS

AVEIRO, PORTUGAL, FiSICA 2006 - 152 CONFERENCIA
NACIONAL DE FISICA, 04-07 SEPT 2006

RHEOLOGICAL PROPERTIES OF SIO2/POLYSACCHARIDES
NANOCOMPOSITES

OLIVEIRA, FC; BARROS-TIMMONS, AM; LOPES DA SILVA, A
RIO DE JANEIRO, BRASIL, 41ST INTERNATIONAL SYMPOSIM
ON MACROMOLECULES, MACRO 2006, 116, 16-21 JUL 2006

RUTHENIUM(I)-THIOETHER COMPLEXES CONTAINING 9-ETHY
GUANINE: SYNTHESIS AND STRUCTURAL CHARACTERIZATION
SANTOS, TM; QUINTAL, SO; SANTANA-MARQUES, G;
GOODFELLOW, BJ; FELIX, V

AVEIRO, PORTUGAL, EUROPEAN BIOLOGICAL INORGANIC
CHEMISTRY CONFERENCE - EUROBIC 8, 01-06 JUL 2006

SALTING-OUT EFFECTS IN AQUEOUS SOLUTIONS OF
[BMIM][BF4]

VISAK, ZP; TRINDADE, J; BLESIC, M; MARRUCHO, IM;
COUTINHO, JAP; REBELO, LPN

USA, THERMO INTERNATIONAL 2006 CONFERENCE, 510-511,
2006

SALTING-OUT EFFECTS IN AQUEOUS SOLUTIONS OF
[BMIM][BF4] AND [EMIM][ETSO4]

TRINDADE, J; ESPERANCA, JMSS; VISAK, ZP; BLESIC, M;
MARRUCHO, IM; COUTINHO, JAP; LOPES, JNC; REBELO, NP
TUNISIA, EUCHEM CONFERENCE ON MOLTEN SALTS AND
IONIC LIQUIDS, 244, 2006

SCIENTIFIC LITERACY VERSUS CARBON MONOXIDE (CO)
POISONING: A CASE STUDY

SANTOS, TM; PEREIRA, ML; SARAIVA, AP

BRAGA, PORTUGAL, 3RD INTERNATIONAL CONFERENCE ON
HANDS-ON SCIENCE, 536-537, 04-09 SEPT 2006

SELF-ASSEMBLED LAMELLAR MONO-AMIDE CROSS-LINKED
ALKYLENE/SILOXANE HYBRIDS

NUNES, SC; SILVA, NJO; DE ZEA BERMUDEZ, V; FERREIRA
RAS; CARLOS, LD; DAHMOUCHE, K; SANTILLI, CV;
OSTROVSKII, D; ROCHA, J; CRAIEVICH, AF

KYOTO, JAPAN, XIllII INTERNATIONAL CONFERENCE ON
SMALL-ANGLE SCATTERING, 09-13 JUL 2006

SELF-ASSEMBLY PROPERTIES OF ALKYLENE/SILOXANE HYBRI
NUNES, SC; SILVA, NJO; DE ZEA BERMUDEZ, V; CARLO&D;
AMARAL, VS;FERREIRA, RAS; ROCHA, J; SANTILLI, CV;
OSTROVSKII, D

DIJON, FRANCE, MATERIAUX 2006, 13-17 NOV 2006

SINTERING STUDIES ON PZT THICK FILMS ON CU FOIL
DEPOSITED BY EPD

WU, A; VILARINHO, PM; KINGON, A

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 102, 18-22 JUN 2006

SI02/LOCUST BEAN GUM AND SIO2/CHITOSAN
NANOCOMPOSITES: RHEOLOGICAL BEHAVIOR
OLIVEIRA, FC; BARROS-TIMMONS, AM; LOPES DA SILVA, A
BRASIL, 1l BRAZILIAN CONFERENCE ON RHEOLOGY, 2006

SMALL-PORE LANTHANIDE SILICATE CHIRAL FRAMEWORK
PHOSPHORS

ANANIAS, D; PAZ, FAA; CARLOS, LD; GERALDES, CFGC;
ROCHA, J

6TH INTERNATIONAL CONFERENCE ON F-ELEMENTS, ICFE-6,
04-09 SEPT 2006



SMALL-PORE LUMINESCENT LANTHANIDE SILICATES
KOSTOVA; M; ANANIAS, D; PAZ, FAA; CARLOS, LD; ROCHAJ
WROCLAW, POLAND, 6TH INTERNATIONAL CONFERENCE ON
F-ELEMENTS, ICFE-6, 04-09 SEPT 2006

SOIL REMEDIATION: SOIL UPTAKE BY PLANTS IN BRACAL
MINING AREA (PORTUGAL)

MAGALHAES, MCF; ABREU, MM; ANJOS, C

ALMADA, PORTUGAL, QUIMICA SUSTENTAVEL UM TEMA ...
UMA REFLEXAO XXENCONTRO NACIONAL DA SOCIEDADE
PORTUGUESA DE QUIMICA, 236, 2006

SOL-GEL DERIVED UV PHOTOPARTENABLE DI-UREASIL
ORGANIC-INORGANIC HYBRIDS

VICENTE, C; MACEDO, AG; ANDRE, PS; NOGUEIRA, R;
FERREIRA, RAS; FU, LS; CARLOS, LD

AVEIRO, PORTUGAL, FISICA 2006 - 152 CONFERENCIA
NACIONAL DE FISICA, 29, 04-07 SEPT 2006

SOL-GEL HYBRID MATRICES FOR BACTERICAL CELL
IMMOBILIZATION

SAMUNEVA, B; CHERNEV, G; DJAMBASKI, P; KASHCHIEVAE;
KABAIVANOVA, L; EMANUILOVA, E; SALVADO, IMM;
FERNANDES MHV; WU, A

JENA, GERMANY, 8TH INTERNATIONAL OTTO SCHOTT
COLLOQUIUM, 2006

SOLID ACID CATALYSTS FOR CYCLODEHYDRATION OF XYLOSE
DIAS, AS; LIMA, S; BRANDAO, P; VALENTE, AA; PILLINGER, M;
ROCHA, J

ST PETERSBURG, RUSSIA, 4TH EFCATS SCHOOL ON
CATALYSIS: CATALYST DESIGN - FROM MOLECULAR TO
INDUSTRIAL LEVEL, P-19: 94, 2006

SOLID ACIDS CATALYSTS FOR CYCLODEHYDRATION OF D-
XYLOSE INTO FURFURAL

VALENTE, AA; DIAS, AS; LIMA, S; BRANDAO, P; PILLINGER, M;
ROCHA, J

REIMS, FRANCE, BIOMASS DERIVED PENTOSES 2006, C1I, 6
2006

SOLID ACIDS FOR CYCLODEHYDRATION OF XYLOSE

DIAS, AS; LIMA, S; BRANDAO, P; VALENTE, AA; PILLINGER, M;
ROCHA, J

CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, P57: 181, 18-
DEC 2006

SOLID INCLUSION COMPOUNDS OF CARBONYL METAL
COMPLEXES WITH-CYCLODEXTRIN AND 2,3,6-TRIMETHYZ--
CYCLODEXTRIN

BRAGA, SS; PAZ, FAA; PILLINGER, M; SEIXAS, JD; ROM@, CC;
GONCALVES, IS

TORINO, ITALY, 13TH INTERNATIONAL CYCLODEXTRIN
SYMPOSIUM, 3-03, 14-17 MAY 2006

SOLID-STATE REACTIONS BETWEEN KEGGIN
HETEROPOLYACIDS AND PYRIDINE DERIVATIVES

SANTOS, FM; MIDOES, PC; FELIX, V; CAVALEIRO, AMV;
FERREIRA, F; GOMES, EM; BESLEY, M

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 71, 13-14 BiR2006

SPECTROSCOPIC STUDY ORGANIC-INORGANIC HYBRID
INCORPORATING EUROPIUM HETEROCYCLI@G-DIKETONE
COMPLEXES

LIMA, PP; PAVITHRAN, R; REDDY, MLP; FERREIRA, RAS;
ALVES, JRS; MALTA, OL,; CARLOS, LD

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 66, 13-14 BiR2006

3-CYCLODEXTRIN INCLUSION COMPOUNDS OF A MOLYBDENUM
TRICARBONYL COMPLEX AND THEIR USE IN CATALYTIC AQNEF
EPOXIDATION

GAGO, S; BRAGA, SS; SEIXAS, JD; VALENTE, AA; PILLISER,

M; SANTOS, TM; ROMAO, CC; GONGALVES, IMS

ST PETERSBURG, RUSSIA, 4TH EFCATS SCHOOL ON
CATALYSIS: CATALYST DESIGN - FROM MOLECULAR TO
INDUSTRIAL LEVEL, 26, 20-24 SEPT 2006

STRATEGIES TO ENHANCE THE TRANSPORT PROPERTIES OF

SOLID OXIDE ELECTROLYTES IN PROSPECTIVE WORKING
CONDITIONS

FRADE, JR; KHARTON, VV

PORTO, PORTUGAL, JORNADAS DE ELECTROQUIMICA E sS4
INOVACAO 2006, E-INOV 2006, 10 OCT 2006 ﬁ

STRESS EFFECT ON SOL GEL SRTIO3 FILMS: STRUCTURE,
MICROSTRUCTURE AND ELECTRICAL PROPERTIES AT ROOM
TEMPERATURE

OKHAY, O; WU, A; VILARINHO, PM; SOARES, MR; PETZEL]J,
POKORNY, J

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 115, 18-22 JUN 2006

STRUCTURAL AND MORPHOLOGICAL EVOLUTION DURING
PYROLYSIS OF SOL-GEL DERIVAD GLASSES IN THE SINGTC-
SYSTEM

IVANOVA, Y; GERGANOVA, TS; DIMITRIEV, IY; SALVADO,
IMM; FERNANDES, MHV; WU, A

JENA, GERMANY, 8TH INTERNATIONAL OTTO SCHOTT
COLLOQUIUM, 2006

STRUCTURAL STUDIES OF R—-CYCLODEXTRIN AND
PERMETHYLATEB-CYCLODEXTRIN INCLUSION COMPOUNDS
OF A CYCLOPENTADIENYL IRON CARBONYL COMPLEX
GONCALVES, IS; BRAGA, SS; PAZ, FAA; PILLINGER, M; BXAS,
JD; ROMAO, CC

VIGO, SPAIN, IX CONGRESSO NACIONAL DE MATERIALES,-@-
04:1019-1022, 20-23 JUN 2006
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STRUCTURE AND DIELECTRIC CHARACTERISATION OF A MEW
SITE DEFICIENT LA5/6MGTAO6 PEROVSKITE

KHALYAVIN, DD; SENOCS, AMR; MANTAS, PQ; ARGYRIOU, DN
VIEIRA, LG; RIBEIRO, JL

VILNIUS, LITUANIA, SPECIALIZED COLLOQUE AMPERE AND
AVH — WORKSHOP: ADVANCED MATERIALS AS STUDIED BY
SPECTROSCOPIC AND DIFFRACTION TECHNIQUES, 2006

STRUCTURE AND DIELECTRIC PROPERTIES OF LEAD
ZIRCONATE TITANATE SINGLE CRYSTALS

PEREZ, J; SOARES, MR; MANTAS, PQ; PAZ, FAA; KLINOWKS J;
SENOS, AMR

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 177, 18-22 JUN 2006

STRUCTURE AND MAGNETISM OF NA2CU5SI4012 AN UNUSUAL
CHAIN FERRIMAGNET

MOREIRA DOS SANTOS, A; REIS, MS; AMARAL, VS; FITCHA,
BRANDAO, P; ROCHA, J

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 09: 22, 13#11JAN
2006

STRUCTURE DETERMINATION FROM POWDER DIFFRACTION
DATA OF OCTADECYLBENZENE

FERREIRA, A; PAZ, FAA; PAULY, J; MILHET, M; KLINOWKI, J;
BURLEY, J; COUTINHO, JAP

GENEVA, SWITZERLAND, 10TH EUROPEAN POWDER
DIFFRACTION CONFERENCE, EPDIC 10, 100, 01-04 SERPD@

STUDY OF MASS TRANSFER PERFORMANCE IN A MULTIPHASE
BIOREACTOR FOR LIPASE PRODUCTION BY YARROWIA
LIPOLYTIC

AMARAL, PFF; FREIRE, MG; ROCHA-LEAO, MHM; MARRUCHO,

I; COELHO, MAZ; COUTINHO, JAP

CZECH REPUBLIC, 16TH INTERNATIONAL CONGRESS OF
CHEMICAL AND PROCESS ENGINEERING, 1770, 2006

STUDY OF EMULSIONS STABILITY USING A BIOSURFACTANT
FROM Y. LIPOLYTICA (IMUFRJ 50682)

TRINDADE, JR; FREIRE, MG; COUTINHO, JAP; MARRUCH@M
USA, THERMO INTERNATIONAL 2006 CONFERENCE, 221-222,
2006

SUPPRESSION OF COPPER REDEPOSITION BY RE SALTS AND
ORGANIC COMPLEXANTS AS EFFECTIVE TACTICS OF
LOCALIZED CORROSION INHIBITION ON AA2024

YASAKAU, KA; ZHELUDKEVICH, ML; FERREIRA, MGS
DOURDAN, FRANCE, INTERNATIONAL SYMPOSIUM ON
ELECTROCHEMICAL METHODS IN CORROSION RESEARCH, 29,
18-23 JUN 2006

SURFACE CHARACTERIZATION OF CELLULOSE FIBERS
PARTIALLY ESTERIFIED WITH FATTYA CIDS

FREIRE, CSR; SILVESTRE, AJA; NETO, CP; GANDINI, A;
HOLMBOM, B

VIENNA, AUSTRIA, 9TH EUROPEAN WORKSHOP ON
LIGNOCELLULOSICS AND PULP (EWLP), 113-116, AUG 2006

SURFACE MODIFICATION OF CELLULOSE FIBERS WITH
FLUORINE-CONTAINING COMPOUNDS

CUNHA, AG; FREIRE, CSR; SILVESTRE, AJA; NETO, CP;
GANDINI, A

VIENNA, AUSTRIA, 9TH EUROPEAN WORKSHOP ON
LIGNOCELLULOSICS AND PULP (EWLP), 216-219, AUG 2006

SURFACE MODIFICATION OF MAGNETIC NANOPARTICLES FOR
BIOMEDICAL APPLICATIONS

MARTINS, MA; NEVES, MC; ESTEVES, ACC; GUIOMAR, AJ,
TRINDADE, T

AVEIRO, PORTUGAL, WORKSHOP: LOW-DIMENSIONAL
SEMICONDUCTOR STRUCTURES: GROWTH, PROPERTIES AND
APPLICATIONS, 27-28 JAN 2006

SURFACE TENSION MEASUREMENTS OF IMIDAZOLIUM BASED
IONIC LIQUIDS

CARVALHO, PJ; FREIRE, MG; QUEIMADA, AJ; MARRUCHOM;
COUTINHO, JAP

USA, THERMO INTERNATIONAL 2006 CONFERENCE, 399-400,
2006

SURFACE TENSION OF CHAIN MOLECULES — A COMBINATION
OF THE GRADIENT THEORY WITH THE CPA EOS

OLIVEIRA, MB; MARRUCHO, IM; COUTINHO, JAP;
KONTOGEORGIS, GM; MIQUEU, C; QUEIMADA, AJ

USA, THERMO INTERNATIONAL 2006 CONFERENCE, 223, 200

SURFACE TENSION OF CHAIN MOLECULES — A COMBINATION
OF THE GRADIENT THEORY WITH THE CPA EOS

OLIVEIRA, MB; MARRUCHO, IM; COUTINHO, JAP;
KONTOGEORGIS, GM; MIQUEU, C; QUEIMADA, AJ

DENMARK, EUROPEAN SYMPOSIUM ON APPLIED
THERMODYNAMICS, 380-383, 2006

SVET AS A DIAGNOSTIC TOOL FOR CORROSION INHIBITORS
BASTOS, A; ZHELUDKEVICH, M; FERREIRA, MGS

PORTO, PORTUGAL, FORUM ON ELECTROCHEMISTRY AND
INNOVATION 2006, 45, 20 OCT 2006

SYNCHROTRON X-RAY POWDER DIFFRACTION STUDIES ON
LANTHANIDE SILICATES

PAZ, FAA; FERREIRA, A; FERDOQV, S; LIN, Z; ROCHA, J
GENEVA, SWITZERLAND, 10TH EUROPEAN POWDER
DIFFRACTION CONFERENCE, EPDIC 10, 90, 01-04 SEPD&0

SYNTHESIS AND CATALYTIC PROPERTIES OF
DIOXOMOLYBDENUM(VI) MODIFIED MESOPOROUS MATERIALS
BRUNO, SM; VALENTE, AA; FERNANDES, JA; GONCALVESS,
PILLINGER, M; RIBEIRO-CLARO, P

BUDAPEST, HUNGARY, 1ST EUROPEAN CHEMISTRY
CONGRESS, C-PO-19: 37, 2006

SYNTHESIS AND CHARACTERISATION OF STRONTIUM TITENAT
NANOCUBES

FERREIRA P, MAXIM F, VILARINHO P M

NICE, FRANCE, SCIENTIFIC PROGRAMME OF THE E-MRS
IUMRS ICEM 2006 SPRING MEETING, A-34, 29 MAY-02 JURDO6



SYNTHESIS AND CHARACTERIZATION OF FINE BARIUM
STRONTIUM TITANATE POWDERS

WU, A; GONZALEZ, M; VILARINHO, PM

SENDAI, JAPAN, 8TH INTERNATIONAL SYMPOSIUM ON
HYDROTHERMAL REACTIONS & SEVENTH INTERNATIONAL
CONFERENCE ON SOLVOTHERMAL REACTIONS, 68, 05-09 AUG
2006

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

MONTEIRO, B; GAGO, S; DIAS, AS; PILLINGER, M; VALENE,
AA; GONCALVES, IS

VIGO, SPAIN, IX CONGRESSO NACIONAL DE MATERIALES,-@-
05, 20-23 JUN 2006

SYNTHESIS AND CHARACTERIZATION OF POLYMER-EMBEDDED
COPT3 NANOPARTICLES FOR BIOANALYTICAL APPLICATIONS
MARTINS, MA; NEVES, MC; ESTEVES, ACC; GIRGINOVA, PI
GUIOMAR, AJ; AMARAL, V; TRINDADE, T

GRENOBLE, FRANCE, TNT2006 — TRENDS IN
NANOTECHNOLOGY, APR 2006

SYNTHESIS AND MECHANICAL PERFORMANCE OF BIOLOGICAL-
LIKE HYDROXYAPATITES

LEMOS, AF; KANNAN, S; ROCHA, JHG; FERREIRA, JMF

20TH EUROPEAN CONFERENCE ON BIOMATERIALS 27 SEP, 01
OCT 2006

SYNTHESIS AND PROPERTIES OF SIO2-COATED BI2S3/PERYM
NANOCOMPOSITES

ESTEVES, ACC; NEVES, MC; BARROS-TIMMONS, AM;
BOURGEAT-LAMI, E; LIZ-MARZAN, L; TRINDADE, T

SPAIN, XI CONGRESSO NATIONALE DE MATERIALES, 2006

SYNTHESIS AND REACTIVITY OF MIXED-RING INDENYL
COMPLEXES OF MOLYBDENOCENE

PEREIRA, CCL; ROMAO, CC; GONGALVES, IS

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 38, 13-14 BiR2006

SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF NEW
MIXED-RING INDENYL DERIVATIVES OF MOLYBDENUM
CONTAINING PHOSPHORUS LIGANDS

PEREIRA, CCL; GAMELAS, CA; HAZELL, A; ROMAO, CC;
GONGCALVES, IS

ZARAGOZA, SPAIN, XXII INTERNATIONAL CONFERENCE ON
ORGANOMETALLIC CHEMISTRY, P184: 372, 2006

SYNTHESIS AND STRUCTURE OF NANOMATERIALS IN THE
SYSTEM SILICA — CHITOSAN

CHERNEYV, G; SAMUNEVA, B; DJAMBASKI, P; KABAIVANOVA,
L; EMANUILOVA, E; VASILEV, S; SALVADO, IMM; FERNANDES
MHV; WU, A

JENA, GERMANY, 8TH INTERNATIONAL OTTO SCHOTT
COLLOQUIUM, 2006

SYNTHESIS OF ALUMINUM METHYLPHOSPHONATE-ALPHA
(ALMEPO-ALPHA) IN ETHYLENE GLYCOL

LIN, Z

SENDAI, JAPAN, 8TH INTERNATIONAL SYMPOSIUM ON
HYDROTHERMAL REACTIONS & SEVENTH INTERNATIONAL
CONFERENCE ON SOLVOTHERMAL REACTIONS, 66, 05-09 AUG
2006

SYNTHESIS OF SIO2/CELLULOSE FIBRES NANOCOMPOSITES
MARQUES, PAAP; PINTO, RJB; BARROS-TIMMONS, A;
TRINDADE, T; NETO, CP

VIENNA, AUSTRIA, 9TH EUROPEAN WORKSHOP ON
LIGNOCELLULOSICS AND PULP (EWLP), 386-388, AUG 2006

TERBIUM(II) COMPLEXES OF 2-AMINONITONIC ACID,
THIOSALICYLIC AND ANTHRANILIC ACIDS: SYNTHESIS AND
PHOTOLUMINESCENCE PROPERTIES

SOARES-SANTOS, P; FERREIRA, RAS; TRINDADE, T, CARBO
LD; NOGUEIRA, HIS

WROCLAW, POLAND, 6TH INTERNATIONAL CONFERENCE ON
F-ELEMENTS, ICFE-6, 04-09 SEPT 2006

THE “SMART” RELEASE SYSTEMS FOR SELF-HEALING
CORROSION PROTECTION

ZHELUDKEVICH, M; LAMAKA, SV; YASAKAU, KA,
MONTEMOR, MF; SHCHUKIN, D; FERREIRA, MGS
MAASTRICHT, NETHERLANDS, EUROCORR 2006, 20, 25-2BBT
2006

THE CRYSTALLINE STRUCTURE AND SOLID SOLUTION LIGHFT
SELF-DOPED (LA1-XCAX)1-YVAYMN@3-

FIGUEIRAS, F; VIEIRA, JM; GUZIK, ME; LEGENDZIEWICZ,J;
LOPES, ABL; TAVARES, PB; AMARAL, VS

WROCLAW, POLAND, 6TH INTERNATIONAL CONFERENCE ON
F-ELEMENTS, ICFE-6, EO 3, 04-09 SEPT 2006

THE FINAL “FATE” OF HEAVY METAL RESIDUES: THE
CHROMIUM COMPOUNDS. AN ENVIRONMENTAL CASE STUDY
SARABANDO, CMF; SANTOS, TM; MAGALHAES, MCF

BRAGA, PORTUGAL, 3RD INTERNATIONAL CONFERENCE ON
HANDS-ON SCIENCE, 36, 04-09 SEPT 2006

THE HOFMEISTER SERIES AND THE MUTUAL SOLUBILITIES O
WATER AND IONIC LIQUIDS

FREIRE, MG; CARVALHO, PJ; SANTOS, LMNBF; MARRUCHO,
IM; REBELO, LPN; COUTINHO, JAP

USA, THERMO INTERNATIONAL 2006 CONFERENCE, 14-150@6

THE IMPACT ON THE SURFACE AND GROUNDWATERS
COMPOSITION IN THE SURROUNDING AREA OF THE SANTO
ANTONO ABANDONED GOLD MINE (PENEDONO, PORTUGAL)
MATIAS, MJ; MAGALHAES, MCF; ABREU, MM; BASTO, MJ
JUGOWICE, POLONIA, 4TH WORKSHOP ON HARD ROCK
HYDROGEOLOGY OF THE BOHEMIAN MASSIF, 41-42, 2006
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THE PHASE SEPARATION, CRYSTAL STRUCTURE AND MAGNETI
PROPERTIES OF (X) LA0.625SR0.375MNO3 — (1-X)LUMBYSTEM
SONG, GB; KHOLKIN, AL; AMARAL, JS; AMARAL, VS

AVEIRO, PORTUGAL, Il JORNADAS CICECO, 0-2: 15, 184 JAN
2006

THE POTENTIAL OF HIGH RESOLUTION 1H NMR SPECTROSCOP
OF HUMAN HEPATIC BILE TO ASSESS LIVER GRAFT FUNGITIO
DUARTE, IF; GIL, AM; STANLEY, EG; LEGIDO-QUIGLEY, ¢
HOLMES, E; LINDON, JC; NICHOLSON, JK; MURPHY, GM,;
HEATON, N; VILCA-MELENDEZ, H

BOSTON, USA, METABOLOMICS 2006, 44, 24-29 JUN 2006

THE USE OF AFM TO STUDY THE LOCALIZED CORROSION
BEHAVIOR OF ALUMINUM ALLOYS AND INHIBITING ACTIONFO
THE LN COMPOUNDS

YASAKAU, K; ZHELUDKEVICH, ML; FERREIRA, MGS

PORTO, PORTUGAL, FORUM ON ELECTROCHEMISTRY AND
INNOVATION 2006, 46, 20 OCT 2006

THICK FILMS OF BAND2TI5014 FABRICATED BY
ELECTROPHORETIC DEPOSITION FOR MICROWAVE
APPLICATIONS

FU, Z; WU, A; VILARINHO, PM; KINGON, A

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 115, 18-22 JUN 2006

THIN FILMS OF PHOTOCROSSLINKABLE POLYMER
ELECTROLYTES BASED ON CHITOSAN GRAFTED WITH PEZD AN
A FURAN CHROMOPHORE

GANDINI, A; LE NEST, JF; HARIRI, S

MONTPELLIER, FRANCE, 10TH INTERNATIONAL CONFERENCE
ON CHITIN AND CHITOSAN, 19, SEPT 2006

TIO2 NANOPARTICLES FOR SELF-CLEANING AND BUILDING
MATERIALS

TRINDADE, T

AVEIRO, PORTUGAL, WORKSHOP: NANOTECHNOLOGIES IN
CONSTRUCTION, 03 JUL 2006

TIOX NANOSTRUCTURED INTERLAYER AS RESERVOIR OF
CORROSION INHIBITORS FOR COATINGS WITH SELF-HEALING
ABILITY

LAMAKA, SV; ZHELUDKEVICH, ML; YASAKAU, KA; SERRA, R;
MONTEMOR, MF; CECILIO, P; FERREIRA, MGS

NOORDWIJK, NETHERLANDS, COSI, COATINGS SCIENCE
INTERNATIONAL, 69, 26-30 JUN 2006

TIOX SELF-ASSEMBLED NETS AS NANOSTRUCTURED
RESERVOIRS FOR SELF-HEALING ANTICORROSION PRE-
TREATMENTS

LAMAKA, SV; ZHELUDKEVICH, M; YASAKAU, KA;
MONTEMOR, MF; CECILIO, P; FERREIRA, MGS
MAASTRICHT, NETHERLANDS, EUROCORR 2006, 220, 25-28
SEPT 2006

TITANIA NANOTUBES SYNTHESIS: THE IMPORTANCE OF THE
NEUTRALIZING STEP

MAXIM, F, FERREIRA, P; VILARINHO, PM

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 312, 18-22 JUN 2006

TRANSPORT PROPERTIES AND DEFECT INTERACTIONS IN
FERRITE-BASED PEROVSKITES

FRADE, J; KHARTON, V; NAUMOVICH, E; YAREMCHENKO, A,
PATRAKEEV, M; ISLAM, S

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 18-22 JUN 2006

TSALLIS STATISTICS AND ITS APPLICATIONS
REIS, MS; SARTHOUR, RS; AMARAL VS; OLIVEIRA, IS
AVEIRO, PORTUGAL, Il JORNADAS CICECO, 13-14 JAN 26

TSALLIS STATISTICS AND MANGANITES

REIS, MS; AMARAL, VS; SARTHOUR RS; OLIVEIRA, IS
SAN SEBASTIAN, SPAIN, JOINT EUROPEAN MAGNETIC
SYMPOSIA JEMS'06, 2006

TWO SYNTHESIS ROUTES FOR THE PREPARATION OF A S102-
LINBO3 GLASS AND GLASS-CERAMICS - A COMPARATIVEDSTU
GRACA, MPF; FERREIRA DA SILVA, MG; VALENTE, MA
AVEIRO, PORTUGAL, Il JORNADAS CICECO, 48, 13-14 BiA2006

ULTRASONIC AND PIEZOELECTRIC PROPERTIES OF THE BIT-L
CERAMIC SYSTEM

SAMULIONIS, V; SALAK, A; BANYS, J; FERREIRA, VM;
KEBURIS, P

TOLEDO, SPAIN, ELECTROCERAMICS X, INTERNATIONAL
CONFERENCE ON ELECTROCERAMICS, 270, 18-22 JUN 2006

VALORIZATION OF INCINERATED MUNICIPAL SOLID WASHSS
GLASS-CERAMIC TECHNOLOGY

DAVIM, E; FERNANDES, MHV; MONTEIRO, RCC
SUNDERLAND, UNITED KINGDOM, 8TH ESG CONFERENCE OF
GLASS SCIENCE AND TECHNOLOGY, 2006

VOLTAMMETRIC AND STRUCTURAL STUDIES OF TETRA-
BUTYLAMMONIUM SALTS OF KEGGIN-TYPE SILICOTUNGSTATES
ADSORBED ON GLASSY CARBON ELECTRODES

FERNANDES, DM; CARAPUCA, HM; CAMPQS, |; CAVALEIRO,

AMV

CAPARICA, PORTUGAL, XX ENCONTRO NACIONAL DA
SOCIEDADE PORTUGUESA DE QUIMICA, SPQ, 196, 14-16 OE
2006



A REVIEW ON THE BOOK “STATIONARY AND NON-STATIONARY
KINETICS OF PHOTOINITIATED POLYMERIZATION

GANDINI, A

IN POLYMER INTERNATIONAL, 55: 124-125 2006

COMPARATIVE STUDY OF LIPOPHILIC EXTRACTIVES OF
HARDWOODS AND CORRESPONDING ECF BLEACHED KRAFT
PULPS

FREIRE, CSR; PINTO, PC; SANTIAGO, AS; SILVESTRE,*J
EVTUGUIN, DV; NETO, CP

BIORESOURCES, 1: 3-17 2006

EXTRACTAVEIS LIPOFILICOS EM PASTAS KRAFT DE E.
GLOBULUS COMPORTAMENTO DURANTE O BRANQUEAMENTO
ECF

FREIRE, CSR; SILVESTRE, AJD; NETO, CP

NEWSLETTER DIGEST, 2006

FERRIHYDRITE AND MAGHEMITE NANOPARTICLES IN ORGANIC
INORGANIC MATRICES

SILVA, NJO; FU, LS; MILLAN, A; URTIZBEREA, A; PALAQO, F;
NUNES,SC; DE ZEA BERMUDEZ, V; RODRIGUEZ-GONZALES, B
LIZ-MARZAN, LM; BERQUO, T; CARLOS, LD; AMARAL, VS
AVEIRO, PORTUGAL, 11l JORNADAS DO CICECO, 81 13-IAN

2006

LOCAL DISTORTIONS IN FERROMAGNETIC INSULATOR
LAMNO3.12

LOPES, AML; ARAUJO, JP; RAMASCO, JJ; CORREIA, JG;
AMARAL, VS; SURYANARAYANAN, R

SAN SEBASTIAN, SPAIN, , JOINT EUROPEAN MAGNETIC
SYMPOSIA JEMS06, COMM. OP-095 2006

LOCAL PROBE STUDIES NEAR THE CHARGE ORDER AND
MAGNETIC TRANSITIONS IN PR1-XCAXMNO3

AMARAL, VS; LOPES, AML; ARAUJO, JP; RITA, E; MENDORA,
TM; REIS, MS; TAVARES, PB; CORREIA, JG; TOMIOKA, Y;
TOKURA, Y; THE ISOLDE COLABORATION

GENEVA, SWITZERLAND, ISOLDE WORKSHOP AND USER'’S
MEETING, 2006

MAGNETIC PROPERTIES OF LA0.625SR0.375MNO3-LUMNO3
SYSTEM

FIGUEIRAS, F; AMARAL, JS; ARAUJO, JP; AMARAL, VS; SNG,
GB; KHOLKIN, AL

SAN SEBASTIAN, SPAIN, JOINT EUROPEAN MAGNETIC
SYMPOSIA JEMS06, 200-092 2006

MANUFACTURA E CARACTERIZACAO DE COMPOSITOS
CIMENTO-MATERIAL LENHOCELULOSICO DE ORIGEM
PORTUGUESA (PINHO, EUCALIPTO OU CORTICA)

PEREIRA, C; JORGE, FC; NEVES, AS; COUTINHO, JS; FRRA,
JMF

PORTUGAL, VIDA RURAL, 4: 46-47 2006

OTHER PUBLICATIONS

MATERIAIS EM DESPORTOS RADICAIS
VILARINHO, PM; FERNANDES, MH; MARTINS, J; SILVA, P
CD-ROM, 2006

MATERIAIS PARA A SOCIEDADE DO HIDROGENIO: PRODUEIR
ARMAZENAR

FIGUEIREDO, FM

MUNDUS, 8: 42-43 2006

MATERIAIS PARA A SOCIEDADE DO HIDROGENIO: UTILIZAR
FIGUEIREDO, FM
MUNDUS, 10: 64-65 2006

MECHANICAL CHARACTERIZATION OF A WC-NI COMPOSITE
PREPARED FROM SPUTTER-DEPOSITED POWDER
FERNANDES, CM; SENOS, AMR; CASTANHO, JM; VIEIRA, MT
ANTUNES, JM

BELGIUM, EURO PM2006, ORAL PRESENTATION 2006

NANOQUIMICA NA INVESTIGAGAO DE MATERIAIS COM NOVAS
FUNCIONALIDADES

TRINDADE, T

ANTIGUINHO- BOLETIM DA AAAUA, 23: 17 2006

NANOSTRUCTURED MAGNETISM OF IRON OXIDE ﬁ
NANOPARTICLES IN HYBRID AND POLYMERIC MATRICES 125
AMARAL, VS; SILVA, NJO; CARLOS, LD

AVEIRO, WORKSHOP ON LOW-DIMENSIONAL

SEMICONDUCTOR STRUCTURES: GROWTH, PROPERTIES AND
APPLICATIONS, ORAL PRESENTATION 2006

NATURE OF PHASE TRANSITION IN MANGANITES: ADIABATIC
AND VIBRONIC PHASE SEGREGATION MECHANISMS
AMARAL, JS; AMARAL, VS

SAN SEBASTIAN, SPAIN, JOINT EUROPEAN MAGNETIC
SYMPOSIA JEMS06, COMM. OP-093 2006

POLYOXOMETALATES IN OXIDATIVE CATALYSIS OF ORGANIC
COMPOUNDS

CAVALEIRO, AMV

COIMBRA, PORTUGAL, CICLO DE PALESTRAS E CURSO
INTEGRADO DE CATALISE (O CURSO DECORREU AS SEXTAS-
FEIRAS DE 21 DE ABRIL A 30 JUNHO), 24 26 DE MAIO DED06

RELATION BETWEEN STRUCTURAL AND MAGNETIC PROPERTIES
OF FERRIHYDRITE AND MAGHEMITE NANOPARTICLES WITHIN
HYBRID AND POLIMERIC MATRICES

SILVA, NJO; FU, LS; MILLAN, A; URTIZBEREA, A; DE ZRA
BERMUDEZ, V; RODRIGUEZ-GONZALEZ, B; LIZ-MARZAN, LM;
CARLOS, LD; PALACIO, F; AMARAL, VS

SAN SEBASTIAN, SPAIN, JOINT EUROPEAN MAGNETIC
SYMPOSIA JEMS06, COMM. 040 2006
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SHELL THICKNESS DETERMINATION IN MAGHEMITE
NANOPARTICLE SERIES

MILLAN; URTIZBEREA, A; SILVA, NJO; AMARAL, VS; PALACIO,
F

SAN SEBASTIAN, SPAIN, JOINT EUROPEAN MAGNETIC
SYMPOSIA JEMS06, COMM. 016 2006

SINTERING STUDIES OF NONSTOICHIOMETRIC STRONTIUM
TITANATE CERAMICS

AMARAL, L; TKACH, A; SENOS, AMR; VILARINHO, PM

TOLEDO, SPAIN, ELECTROCERAMICS X, ORAL PRESENTATION
18-22 JUN 2006

STRUCTURE - ELECTRICAL PROPERTY RELATIONSHIPS MDLE
ZIRCONATE TITANATE SINGLE CRYSTALS NEAR THE
MORPHOTROPIC PHASE BOUNDARY

PEREZ, JA; SENOS, AMR; SOARES, MR; MANTAS, PQ; AMOR
H; COSTA; MEV

TOLEDO, SPAIN, ELECTROCERAMICS X, POSTER
PRESENTATION 18-22 JUN 2006

STRUCTURE AND DIELECTRIC CHARACTERISATION OF A MEW
SITE DEFICIENT LA5/6MGTAO6 PEROVSKITE

KHALYAVIN, DD; SENOS, AMR; MANTAS, PQ; ARGYRIOU, DN
VIEIRA, LG, RIBEIRO, JL

VILNIUS, LITHUANIA, SPECIALIZED COLLOQUE AMPERE AND
AVH-WORKSHOP: ADVANCED MATERIALS AS STUDIED BY
SPECTROSCOPIC AND DIFFRACTION TECHNIQUES, 2006

TSALLIS STATISTICS AND ITS APPLICATIONS

REIS, MS; ARAUJO, JP; OLIVEIRA, IS; AMARAL, VS

AVEIRO, PORTUGAL, Il JORNADAS DO CICECO, P32: 58114
JAN 2006



11 OLIMP~|'ADA IBEROAMERICANA DE QUIMICA
MAGALHAES, MCF
08-15 SEPT 2006, UNIVERSITY OF AVEIRO, PORTUGAL

12TH INTERNATIONAL SYMPOSIUM ON SOLUBILITY PHENOMEN
AND RELATED EQUILIBRIUM PROCESSES_IN

MAGALHAES, MCF

23-28 JUL 2006, TU BERGAKADEMIE FREIBERG, GERMANY

25 ANOS DE MATERIAIS EM PORTUGAL
FERNANDES, MH; VILARINHO, PM
02-04 NOV 2006, UNIVERSITY OF AVEIRO, PORTUGAL

2ND REPSOL MEETING ON FLOW ASSURANCE
COUTINHO, JAP
10 NOV 2006, UNIVERSITY OF AVEIRO, PORTUGAL

6TH IBERIAN VACUUM MEETING ETCHC-4
SILVA, RF: INTERNATIONAL ADVISORY COMMITTEE
26-28 JUN 2006, UNIVERSITY OF SALAMANCA, SPAIN

6TH INTERNATIONAL CONFERENCE ON F-ELEMENTS
CARLOS, LD: INTERNATIONAL SCIENTIFIC ADVISORY
COMMITTEE

04-09 SEPT 2006, WROCtLAW, POLAND

8TH EUROPEAN CONFERENCE ON APPLICATIONS OF POLAR
DIELECTRICS

KHOLKINE, A

06-08 SEPT 2006, METZ

9TH EUROPEAN WORKSHOP ON LIGNOCELLULOSICS AND PULP

— EWLP
NETO, CP: INTERNATIONAL ADVISORY COMMITTEE
27-30 AUG 2006, VIENNA, AUSTRIA

JORNADAS DE ELECTROQUIMICA E INOVACAO 2006 (E-INOV
2006)

CARAPUCA, H

20 OCT 2006, FUNDACAO CUPERTINO DE MIRANDA, PORTO,
PORTUGAL

ELECTROCERAMICS X
MARQUES, FMB: INTERNATIONAL ADVISORY COMMITTEE
18-22 JUN 2006, TOLEDO, SPAIN

EMPREENDER: DA TEORIA A PRATICA
DANIEL, A
16 DEC 2006, UNIVERSITY OF AVEIRO, PORTUGAL

E-MRS 2006 - SPRING MEETING
MARQUES, FMB: SCIENTIFIC COMMITTEE
29 MAY-02JUN 2006, NICE, FRANCE

CONGRESS ORGANISATION

FISICA 2006: 152 CONFERENCIA NACIONAL DE FiSICA
CARLQS, LD: SCIENTIFIC COMMITTEE
04-07 SEPT 2006, UNIVERSITY OF AVEIRO, PORTUGAL

Il JIORNADAS CICECO
FERREIRA P: ORGANISING COMMITTEE
13-14 JAN 2006, UNIVERSITY OF AVEIRO, PORTUGAL

IV CONGRESSO IBEROAMERICANO DE INVESTIGACION EN
CELULOSA'Y PAPEL

NETO CP: SCIENTIFIC ADVISORY COMMITTEE

23-27 OCT 2006, SANTIAGO E VALDIVIA, CHILE

LIME MORTARS: PAST AND FUTURE
FERREIRA, VM; LABRINCHA, JA
11 OCT 2006, UNIVERSITY OF AVEIRO, PORTUGAL

NANOTECHNOLOGIES IN CONSTRUCTION
FERREIRA, V; LABRINCHA, J; DANIEL, A
03 JUL 2006, UNIVERSITY OF AVEIRO, PORTUGAL

OLIMPIADAS IBEROAMERICANAS DE QUIMICA

DA SILVA, F;, FRANCISCO, A: SCIENTIFIC ADVISORY
COMMITTEE

07-15 SEPT 2006, UNIVERSITY OF AVEIRO, PORTUGAL

SEMINARIO ACERCA DA UTILIZAGAO DA DIFRACGAO DE R3O
X APLICADA A CARACTERIZAGAO DE HETEROESTRUTURS
ELECTRO-CERAMICAS

PEREIRA, S

UNIVERSITY OF AVEIRO, PORTUGAL

WORKSHOP — NANOTECHNOLOGIES IN CONSTRUCTION
BARROS-TIMMONS, A
03 JUL 2006, UNIVERSITY OF AVEIRO, PORTUGAL

WORKSHOP — REVESTIMENTOS RUMO AO FUTURO
BARROS-TIMMONS, A
31MAR 2006, UNIVERSITY OF AVEIRO, PORTUGAL

WORKSHOP INTERNACIONAL: LOW-DIMENSIONAL
SEMICONDUCTOR STRUCTURES: GROWTH, PROPERTIES AND
APPLICATIONS

PEREIRA, S

27-28 JAN 2006, UNIVERSITY OF AVEIRO, PORTUGAL

XII OLIMPIADAS IBERO-AMERICANAS
SANTOS T M: SCIENTIFIC ADVISORY COMMITTEE
07-11 SEPT 2006, UNIVERSITY OF AVEIRO, PORTUGAL

XVTH NATIONAL CONGRESS OF BIOCHEMISTRY
PEREIRA, ML: ORGANISING COMMITTEE
08-10 DEC 2006, UNIVERSITY OF AVEIRO, PORTUGAL
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COURSES, SEMINARS AND TRAINING PROGRAMMES

JOINT MASTER PROGRAMME: MATERIALS SCIENCE AND
ENGINEERING

BARROS-TIMMONS, A

OCTOBER 2004, THE TECHNICAL UNIVERSITY OF HAMBURG
/HARBURG AND THE UNIVERSITY OF AALBORG

FAME - ERASMUS MUNDUS MASTER PROGRAMME IN
FUNCTIONALIZED ADVANCED MATERIALS AND ENGINEERING
BARROS-TIMMONS, A

UNIVERSITIES OF AUSBURG, GRENOBLE, AVEIRO,
BORDEAUX, DARMSTADT, LIEGE, LOUVAIN, 2006

1° CURSO DE TRABALHOS PRATICOS DO 12° ANO
RIBEIRO-CLARO, P
UNIVERSITY OF AVEIRO, PORTUGAL, 14 JAN - 11 APR 260

2° CURSO DE TRABALHOS PRATICOS DO 12° ANO
RIBEIRO-CLARO, P
UNIVERSITY OF AVEIRO, PORTUGAL, 28 JAN - 11 APR 260

ACCAO DE FORMACAO: “QUIMICA NAS ESCOLAS” —
ACTIVIDADES PARA PROFESSORES DO ENSINO SECUNDARIO
(12° ANO)

SANTOS, T, 2006

ACTIVIDADE LABORATORIAL — COMO DETERMINAR A
CONCENTRAGAO DE UMA SOLUGAO CORADA PELA
INTENSIDADE DA SUA COR?- ACGCAO DE FORMAGAO E
MATERIAL DE APOIO

SANTOS, T, 2006

TRAINING: COLLOIDS, SURFACES AND INTERFACES (CONES!
IN 2007)

GANDINI, A

UNIVERSITY OF AVEIRO, PORTUGAL, 07 NOV 2006 - 13 MA
2007

TRAINING: SYNTHESIS, PROPERTIES AND APPLICATIONS OF
POLYMERS

GANDINI, A

UNIVERSITY OF AVEIRO, PORTUGAL, 07 FEV- 18 JUL 2006



“DOS 0 AOS -195 EM 10 SEGUNDOS”
RIBEIRO-CLARO, P; GOODFELLOW, B
04 MAR - 06 MAY 2006

“QUIMICA EM ESPECTACULO!!”
RIBEIRO-CLARO, P; GOODFELLOW, B
22-24 NOV 2006

“PROFISSAO: QUIMICO!” APRESENTADA REGULARMENTE
AQUANDO DAS VISITAS DE ALUNOS DO ENSINO SECUNDARIO
AO DQ)

RIBEIRO-CLARO, P

2006

A QUIMICA DOS NANO-GLUTOES ECOLOGICOS

TRINDADE, T

OCUPACAO CIENTIFICA DE JOVENS NAS FERIAS- PROGRAMA
CIENCIA VIVA, UNIVERSITY OF AVEIRO, 12-21 JUL2006

ACTIVIDADE DO CIENCIA VIVA - PROJECTO: UMA JANELA
INORGANICA PARA A QUIMICA DA VIDA — O CROMIO COMO
CASO DE ESTUDO — ESCOLHIDO POR UM ALUNO

SANTOS, T

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

BARROS-TIMMONS, A

COMUNICAGOES EM EVENTOS PUBLICOS KINETICS OF SOLID
STATE PROCESSES UNDER VARIABLE TEMPERATURE
FRADE, JR

UNIVERSIDAD DE LA LAGUNA/SPAIN/TENERIFE, 05 APR 208

COMUNICACOES EM EVENTOS PUBLICOS PILHAS DE
COMBUSTIVEL ANTES DA SOCIEDADE DO HIDROGENIO
FRADE, JR; FIGUEIREDO, FM

FORUM FiSICA E ENERGIA: DESAFIOS DE HOJE PARA
PORTUGAL, UNIVERSITY OF AVEIRO, MAY 2006

DINAMIZADOR E PARTICIPANTE NA ACADEMIA DE VERAO
UNIVERSITY OF AVEIRO, JUL 2006

DO DINOSSAURO AO PORCO/SEMANA DO JOVEM CIENTISTA
COUTINHO, JAP

SEMANA DO JOVEM CIENTISTA, VISIONARIUM, S M FEIRA,
PORTUGAL, 01 MAY 2006

EDITED SPECIAL ISSUE OF THE JOURNAL OF SOLID STATE
ELECTROCHEMISTRY “OXYGEN IONIC AND MIXED
CONDUCTORS: RECENT DEVELOPMENTS” NUMBER 8, VOLUME
10

KHARTON, V

2006

REACHING OUT ACTIVITIES

EDITOR ASSOCIADO DA REVISTA INTERNACIONAL
“TRANSACTIONS ON ULTRASONICS, FERROELECTRICS AND
FREQUENCY CONTROL DE IEEE” (EUA)

KHOLKIN, A

EDITOR DE “SPECIAL ISSUE ON NANOSCALE FERROELECHBRIC
PUBLICADO EM DEZEMBRO DE 2006 EM “TRANSACTIONS ON
ULTRASONICS, FERROELECTRICS AND FREQUENCY CONTROL
DE IEEE”

KHOLKIN, A

DEC 2006

EUREKA ESPECIAL DE NATAL

RIBEIRO-CLARO, P

EMISSOES ESPECIAIS DO PROGRAMA EUREKA (UA/TSF),
EMITIDOS PELA RADIO NACIONAL TSF, 17 DEC 2005

EUREKA ESPECIAL DIA DOS NAMORADOS / QUIMICA DO AMOR
RIBEIRO-CLARO, P; ROCHA, J

EMISSOES ESPECIAIS DO PROGRAMA EUREKA (UA/TSF),
EMITIDOS PELA RADIO NACIONAL TSF, 11 FEV 2006

EUREKA / A VERDADE SOBRE A MENTIRA

RIBEIRO-CLARO, P

EMISSOES ESPECIAIS DO PROGRAMA EUREKA (UA/TSF), S4
EMITIDOS PELA RADIO NACIONAL TSF, 01 APR 2006 Tg

ESCOLA DE VERAO DO DEPARTAMENTO DE FISICA 2006
REIS, M
CONSTRUGAO DE UM GERADOR VAN-DER-GRAFF

BIO IN MACHINA

ROCHA, J

FABRICA DA CIENCIA VIVA, UNIVERSITY OF AVEIRO,
PORTUGAL, 23 NOV 2006

LA QUIMICA EN LA ENSENANZA SECUNDARIA: SITUACION EN
PORTUGAL

MAGALHAES, MCF

XIX OLIMPIADA NACIONAL DE QUIMICA DE ESPANHA, VIGO,
ESPANHA, 21-24 APR 2006

LEGO-QUIMICA: A NANOTECNOLOGIA NAS NOSSAS MAOS
TRINDADE, T

SEMANA ABERTA DA CIENCIA E TECNOLOGIA, UNIVERSITY
OF AVEIRO, PORTUGAL, 22 NOV 2006

MATERIAIS DE MUDANGA DE FASE PARA ISOLAMENTO TERMIC
E ARMAZENAMENTO DE ENERGIA

COUTINHO, JAP

WORKSHOP ‘ENERGIA NA CASA DO FUTURO’, UNIVERSITY OF
AVEIRO, PORTUGAL, JAN 2006

MATERIAIS EM DESPORTOS RADICAIS — SEMANA DA CIENCIA
TECNOLOGIA DA UNIVERSIDADE DE AVEIRO

VILARINHO, PM: ORGINIZING COMMITTEE

UNIVERSITY OF AVEIRO, PORTUGAL, 26TH NOV TO 01ST BE
2006
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MEMBER OF EDITORIAL BOARDS OF THE JOURNAL OF SOLID
STATE ELECTROCHEMISTRY (SPRINGER) AND MATERIALS
LETTERS (ELSEVIER)

KHARTON, V

MEMBRO DA COMISSAO FERROELECTRICA DA SOCIEDADE IEEE
(E.UA)
KHOLKIN, A

MEMBRO DO CONCELHO CONSULTIVO DE CONFERENCIA
EUROPEIA ECAPD
KHOLKIN, A

MEMBRO DO CONCELHO CONSULTIVO DE CONFERENCIA
INTERNACIONAL “MICRO- AND NANOSCALE STRUCTURING IN
FERROELECTRICS”

KHOLKIN, A

NANOMATERIAIS: PEQUENAS PECAS PARA UM GRANDE PALCO
TRINDADE, T

ESCOLA SECUNDARIA FERREIRA DE CASTRO/OLIVEIRA DE
AZEMEIS

NANOMATERIAIS: QUE FUTURO EM PORTUGAL?
TRINDADE, T

1° ENEM - ENCONTRO NACIONAL DE ESTUDANTES DE
MATERIAIS

COMEMORAGAO DO DIA MUNDIAL DOS MATERIAIS,
UNIVERSITY OF AVEIRO, PORTUGAL, 02ND NOV 2006

NANOQUIMICA NA UA
TRINDADE, T -
PROGRAMA DE TELEVISAO 3810-UA, 02ND MAY 2006

NANOTECNOLOGIA: ESTADO ACTUAL E PERSPECTIVAS
TRINDADE, T

FORUM NOVAS FRONTEIRAS DA CIENCIA E DO
CONHECIMENTO, ALFANDEGA DO PORTO/PORTO, 01ST APR
2006

OLIMPIADAS DE QUIMICA
RIBEIRO-CLARO, P; CARAPUCA, H
UNIVERSITY OF AVEIRO, PORTUGAL, APR 2006

OLIMPIADAS DE QUIMICA - FINAL
RIBEIRO-CLARO, P
UNIVERSITY OF AVEIRO, PORTUGAL, 06 TH MAY 2006

OLIMPIADAS DE QUIMICA — SEMIFINAL
RIBEIRO-CLARO, P
UNIVERSITY OF AVEIRO, PORTUGAL, MAR 2006

OLIMPIADAS DE QUIMICA JUNIOR
RIBEIRO-CLARO, P; CARAPUCA, H
UNIVERSITY OF AVEIRO, PORTUGAL, 22ND APR 2006

ONDE ESTA A QUIMICA NO AMBIENTE?

MAGALHAES, MCF

SEMANA DA CIENCIA E TECNOLOGIA, UNIVERSITY OF
AVEIRO, PORTUGAL, 24TH NOV 2006

CANALIZADOR MOLECULAR: UMA PROFISSAO DE FUTURO?
ROCHA, J

“OS INCRIVEIS MOMENTOS EM QUIMICA”, UNIVERSITY OF
TRAS-OS-MONTES-E-ALTO DOURO, 11ST JAN 2006

PALESTRA SOBRE BIOMATERIAIS EM ESCOLAS
FERREIRA, V
PLATAFORMA QUIMIMATER - QUIMICA DOS MATERIAIS, 2006

SEMANA DA PRATICA PEDAGOGICA
SANTOS, T
UNIVERSITY OF AVEIRO, PORTUGAL, MAI 2006

SEMINAR: A SOCIEDADE DO HIDROGENIO
FIGUEIREDO, F
PLATAFORMA QUIMIMATER - QUIMICA DOS MATERIAIS, 2006

DIA DA MULHER, CIENCIA E PRECONCEITO

ROCHA, J

EMISSOES ESPECIAIS DO PROGRAMA EUREKA (UA/TSF),
EMITIDOS PELA RADIO NACIONAL TSF, 08 MAR 2006

QUANTUM DOTS

TRINDADE, T

NANODIALOGO- UM MEGADIALOGO SOBRE A
NANOTECNOLOGIA, PAVILHAO DO CONHECIMENTO- CIENCIA
VIVA/LISBOA, 22ND APR 2006

ACCOES DE DIVULGAGAO E ACTIVIDADES EXPERIMENTAIS NO
AMBITO DA DISCIPLINA DE QUIMICA DO 12° E ELABORAGAO
DOS RESPECTIVOS PROTOCOLOS

SILVA, RF; FRADE, J

QUIMIMATER — PLATAFORMA DE COLABORAGAO PARA O
ENSINO DA QUIMICA DE MATERIAIS NO 12° ANO DO ENSINO
SECUNDARIO, 2006

RESEARCH ACTIVITIES IN MATERIALS SCIENCE AT UA
TRINDADE, T

EMMS STUDENTS-WOORKSHOP: A LOOK INTO THE FUTURE
OF MATERIALS SCIENCE, UNIVERSIDADE DE AVEIRO, JUN
2006

SALCIENQIA - PROJECTO CIENCIA VIVA
MAGALHAES, MCF; CAVALEIRO, AMV

VARIAS PALESTRAS SOBRE POLI’MERO,S SINTETICOS E NASUR
EM CIENCIA VIVA E ESCOLAS SECUNDARIAS

GIL, A

SEMANA DA CIENCIA E TECNOLOGIA, 2006

XI OLIMPIADA IBEROAMERICANA DE QUIMICA
CAVALEIRO, AMV
AVEIRO, 07-15 SEPT 2006
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AERATION OF MULTIPHASE BIOLOGICAL REACTORS
POCTI/EQU/44427/2002

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

EVG1-CT-2002-00068

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

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

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

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

CONTROLO DE QUALIDADE NA AREA DA TECNOLOGIA DE
FUNDICAO

PROJECTS TERMINATED

DEPOSICAO DE CERAS PARAFINICAS EM OLEODUTOS

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

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

REEQ

NANOCOMP(’)SITOS’ DE MATRIZ CARRAGENANO PARA
APLICACOES BIOMEDICAS

QUALIDADE E TECNOLOGIA DE MATERIAIS PARA
APLICACOES DE DESGASTE

USO DE PERFLUOROCARBONETOS NA AERAGAO DE
CULTURAS DE YARROWIA LYPOLITICA PARA

DESENVOLVIMENTO DE BIOPROCESSOS E PRODUCAO DE
LIPASE
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ADOPTIC - ADDITIVE OPTIMISATION FOR IMPROVED
CERAMICS

SIXTH FRAMEWORK PROGRAMME (FP6).

ADVANCED ENVIRONMENTALLY FRIENDLY
MULTIFUNCTIONAL CORROSION PROTECTION BY
NANOTECHNOLOGY

11783-2 MULTIPROTECT

APPLICATION OF NMR METHODS FOR THE
CHARACTERIZATION AND QUALITY CONTROL OF BEER
UNICER-BEBIDAS DE PORTUGAL, SGPS, S.A.

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

BIOCHEMICAL CHARACTERISATION OF STOMACH,
ENDOMETRIAL AND LUNG TUMOUR (HRMAS) NUCLEAR
MAGNETIC RESONANCE (NMR) SPECTROSCOPY

CIMAGO

BIOREFINARIA: APROVEITAMENTO DE CONDENSADOS
CAIMA — INDUSTRIA DE CELULOSE SA

BIOREFINARIA: ELEMENTOS NAO PROCESSUAIS NO CIRCUITO
DE RECUPERACAO E POTENCIALIDADES DO LICOR
CAIMA — INDUSTRIA DE CELULOSE SA

BIO-TRIBODIAM - DLC AND CVD DIAMOND COATED SI3N4
CERAMICS FOR TRIBOLOGICAL AND BIOMEDICAL PURPOSES
SIXTH FRAMEWORK PROGRAMME (FP6) 2004 (N° 022860)

CARACTERIZACAO E ~ DESENVOLVIMENTO DE
AGLOMERANTES PARA A INDUSTRIA DE MOS ABRASIVOS
ACORDO DE COOPERACAO

CARBIFINO - CONCEPGCAO DE NOVOS GRAUS DE METAL
DURO DE GRANULOMETRIA SUB- A NANO-METRICA COM
ELEVADA RESISTENCIA AO DESGASTE EROSIVO

Al, PRIME IDEIA 70/00090

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

CHARACTERIZATION OF HETEROPOLYSACCHARIDES USING
MASS SPECTROMETRY

POCI/QUI/59337/2004
COMPLEXOS DE METAIS DE  TRANSICAO(II) E
LANTANIDEOS(IIN) COMO CATALISADORES NA

POLIMERIZACAO DE OLEFINAS
PTDC/CTM/67409/2006

PROJECTS IN PROGRESS

CONTROLO DE QUALIDADE NA AREA DA TECNOLOGIA DE
FUNDICAO

PROTOCOLO DE COLABORAGAO ENTRE FUNFRAP -
FUNDICAO PORTUGUESA E A U.AVEIRO

CONVERSAO ELECTROQUIMICA DE  COMBUSTIVEIS
(ECOFUELS)

REEQ

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

POCI/CTM/59727/2004

DESENVOLVIMENTO DE UMA SONDA DE MICROSCOPIA DE
FORGA ATOMICA PARA MAPEAMENTO DE PH A
NANOESCALA EM SUPERFICIES

PTDC/CTM/74290/2006

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

DETECTANDO A MIRCO-DISTRIBUICAO DE ESPECIES
QUIMICAS EM SOLUCAO NA VIZINHANGA DE METAIS
ACTIVOS

PTDC/CTM/66041/2006

DEVELOPMENT AND CHARACTERIZATION OF CERAMIC

COMPOSITE ~ MATERIALS FOR  THERMOMECHANICAL
APPLICATIONS

REEQ

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

POCI/EQU/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

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

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

ELECTROPOLYMERIZED COATING USED AS PRE-
TREATMENTS FOR ALUMINIUM ALLOYS
POCI/CTM/60064/2004

EQUILIBRIO DE FASES E PROCESSOS DE SEPARAGAO DE
GORDURAS
GRICES

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

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

ACCAO INTEGRADA LUSO-ESPANHOLA N°E 75/05

ESTUDO DE OXIDOS MAGNETICOS APLICANDO ISOTOPOS
RADIOACTIVOS (ISOLDE-CERN)
POCI/FP/63953/2005

FORMABILITY AND SELF-REPAIR PROPERTIES OF ADVANCED
WELDABLE PRIMERS (PRIMEFORM)
RFS-CR-04031-PRIMEFORM

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

ACORDO DE COOPERAGAO

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

REEQ

LUMINESCENT LANTHANIDE SILICATE SYNTHESIS USING
LANTHANIDE COMPLEXES AS STRUCTURE DIRECTING
AGENTS

POCI/CTM/58863/2004

MATERIAIS HfBRIDOS ORGANICOS-INORGANICOS PARA
APLICACOES EM OPTICA INTEGRADA
GRICES

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

MATSILC-NOVEL MATERIALS FOR SILICATE BASED FUEL
CELLS
SIXTH FRAMEWORK PROGRAMME (FP6)

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

MODIFIED ELECTRODES: FROM VERSATILE MODELS TO
FUNCTIONAL DEVICES FOR STUDYING DYNAMIC SPECIATION
IN THE ENVIRONMENT s4
POCI/AMB/55939/2004 [
135
MOLECULAR HYBRIDS OF POLYOXOMETALATES AND
DIPOLAR ORGANIC MOLECULES: SYNTHESIS,
CHARACTERIZATION AND DETERMINATION OF NON-LINEAR
OPTICAL PROPERTIES
POCTI/CTM/37713/2001

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

POCTI/QUI/56229/2004

MULTICERAL-MULTIFUNCTIONAL CERAMICS LAYERS WITH
HIGH ELECTRO-MAGNETOELASTIC COUPLIN IN COMPLEX
GEOMETRIES

SIXTH FRAMEWORK PROGRAMME (FP6).

MULTICERAL-MULTIFUNCTIONAL CERAMICS LAYERS WITH
HIGH ELECTRO-MAGNETOELASTIC COUPLIN IN COMPLEX
GEOMETRIES

SIXTH FRAMEWORK PROGRAMME (FP6)

MULTIFUNCTIONAL ANIONIC CLAYS
POCI/CTM/58507/2004

NANOCOFC
SIXTH FRAMEWORK PROGRAMME (FP6)

NANOCRYSTALLINE DIAMOND (NCD) FILMS ON SILICON
NITRIDE CERAMICS FOR TRIBOLOGICAL APPLICATIONS -
NANODIAM

POCI/CTM/59449/2004
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NANO-SCALE INVESTIGATION OF
FERROELECTRIC THIN FILMS
POCI/CTM/61071/2004

FATIGUE OF

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

POCI/QUI/56534/2004

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

FP6 2004 NMP3/CT (NOE 500159)

NEW METHODOLOGY FOR THE PRODUCTION OF LIGHT

WEIGHT INTERMETALLIC MATRIX COMPOSITES WITH
IMPROVED MECHANICAL PROPERTIES

POCI/CTM/57536/2004

NEW ORGANIC/INORGANIC HYBRIDS FOR INTEGRATED
OPTICS

POCI/CTM/59075/2004

NEW OXOMETAL COMPOUNDS WITH TAILORED CATALYTIC
PROPERTIES
POCTI/QUI/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

OLIMPIADAS DE QUIMICA JUNIOR 2006
POCI-MEDIDA 3.1

OLIMPIADAS DE QUIMICA JUNIOR 2007
POCI-MEDIDA V.6

OXIDOS DE ORGANORENIO (VIl) COM LIGANDOS-ANSA E AS
SUAS APLICACOES COMO CATALISADORES HOMOGENEOS E
HETEROGENEOS

PTDC/QUI/71198/2006

PERIODIC MESOPOROUS ORGANIC-INORGANIC HYBRIDS
POCI/CTM/55648/2004

POLARIZATION-DRIVEN SELF-ASSEMPLY OF ORGANIC AND
BIOMATERIALS USING ULTRATHIN FERROELECTRIC
POLYMERS

INTAS

POLYOXOMETALATES: FORM DISCRETE CLUSTERS TO
NETWORKS AND MATERIALS
POCI/QUI/58887/2004

PROCESSING AND CHARACTERIZATION OF ELECTROACTIVE
POLYMERS AND COMPOSITES BASED ON PVDF FOR
MICROELECTRONIC
POCI/CTM/59425/2004

PRODUCTION OF CALCIUM PHOSPHATE (CAP)
NANOPARTICLES AND CAP MODIFIED SURFACES FOR CELL
GUIDING AND DIFFERENTIATION STUDIES

ACORDO DE COOPERAGAO

PROJECTO PE067 - INTER~ACCAO TINTA-PAPEL
ACORDO DE COOPERACAO

QUANTITATIVE ANALYSIS OF THE SHEAR EFFECTS ON THE
SOLIDIFICATION OF POLYMERS WITH A SHEAR-DSC
POCTI/CTM/46270/2002

REUSE AND IMMOBOLISATION OF INDUSTRIAL WASTES BY
GEOPOLYMERISATION: NEW CONSTRUCTION ARTEFACTS
POCI/AMB/59408/2004

REVESTIMENTOS POR  POLIMERIZAGAO PRE-
TRATAMENTO DE LIGAS DE ALUMINIO

POCI/CTM/60064/2004

PARA

SCREENING OF IONIC LIQUIDS FOR GAS SEPARATION
POCI/EQU/58152/2004

SELF-HEALING PROTECTIVE COATING WITH 'INTELLIGENT
NANORESERVOIRS OF CORROSION INHIBITORS
PTDC/CTM/65632/2006

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

SIMULTANEOUS PRECIPITATION AND IN SITU STABILISATION
OF CALCIUM PHOSPHATE POWDERS FOR BIOME
POCI/CTM/60207/2004

SINTESE E CARACTERIZACAO DE NANOMATERIAIS
CERAMICOS COM APLICAGOES BIOLOGICAS E
ELETROQUIMICAS

GRICES

STRUCTURE AND REACTIVITY OF ORGANOMETALLIC
MOLECULES ENCAPSULATED IN PILLARED INTERLAYERED
CLAYS

POCTI/QUI/44654/2002

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



STUDY OF COMPATIBLE MORTARS FOR THE PRESERVATION
OF THE BUILT HERITAGE
POCI/HEC/57890/2004

SUBO — AUMENTO DO TEMPO DE VIDA DE FERRAMENTAS E
ORGAOS DE MAQUINAS POR TRATAMENTO TERMICO
ESPECIFICO

AGENCIA DE DESENVOLVIMENTO

SUB-PROJECTO ISOLAMENTO ACUSTICO — CASA DO FUTURO
AVEIRODOMUS

SUB-PROJECTO ISOLAMENTO TERMICO — CASA DO FUTURO
AVEIRODOMUS

SUB-PROJECTO RECICLAGEM — CASA DO FUTURO
AVEIRODOMUS

SUB-PROJECTO REVESTIMENTOS — CASA DO FUTURO
AVEIRODOMUS

SUPERCONDUCTING BORIDES: PROPERTIES AND MATERIALS
PROCESSING
POCTI/CTM/39340/2001

SUPERCRITICAL FLUID EXTRACTION OF GRAPE SEED OIL:
ENHANCEMENT OF RECOVERY USING ENZYMATIC PRE-
TREATMENT OF SEED
POCTI/EQU/47533/2002

SURFACE REACTIVITY OF TIO2-CONTAINING GLASSES IN
SIMULATED PHYSIOLOGICAL SOLUTIONS
POCI/CTM/60761/2004

SUSTAINPACK - INNOVATION  AND  SUSTAINABLE
DEVELOPMENT IN THE FIBRE BASED PACKAGING VALUE
CHAIN

FP6 2002 NMP/1 (IP 500311-2)

THEMATIC NETWORK - POLAR
DEPOSITION OF THIN FILMS — POLECER
G5RT/CT/2001/05024 — POLECER

ELECTROCERAMICS

ULCOS - ULTRA LOW CO2 STEELMAKING
NMP2-CT-2004-515960 ULCOS

VALORIZAGAO DE RESIDUOS E SUB-PRODUTOS INDUSTRIAIS
NO DESENVOLVIMENTO DE MATERIAIS CERAMICOS
GRICES — CNPQ

WACHEUP - NEW CONCEPTS FOR UPGRADING PULP AND
CORK MILL WASTE STREAMS TO VALUES-ADDED
CHEMICALS

SIXTH FRAMEWORK PROGRAMME (FP6)

WEAR OF ALUMINIUM MATRIX COMPOSITES: INFLUENCE OF
THE PROCESSING AND HEAT TREATMENT PARAMETER
POCTI/CTM/46086/2002
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