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Preparation and characterisation of multifunctional surfaces and thin fitms
Investigador responsavel

Project leader

Rui Marioc Correia Silva Vilar

Resumo da actividade desenvolvida

The activities of UCESPF cover mainly the area of surface and interface science and technology and functional thin films for optoetectroni ¢
and magnetic applications.

1 - Surface and interface science and technology
A - Laser surface treatrent and laser-assisted rapid manufacturing

taser powder deposition is being used as a coating technigue, to build 3D objects and as a non-equilibrivm synthesis technique for
combinatarial materiais design. The following reseasch lines were pursued in 2065:

Al- and Cu-based MMCs and Al-transition metals alloys for rapid tooling applications (PhD thesis of R. Anandkumar and T. Marques and
FCT projects RapidTool and CuCoMat, in collaboration with Plasdan, Marinha Grande, Portugal and INETI.

Rapid manufacturing of metallic prosthesis (PhD thesis of. C. Meacock and A, Sérgio, RAMATI project).

Laser-assisted superalloy single crystal growth (PhD thesis of E. C. Santos in collaboration with TWI, ITN, and Rolls Royce pic).
Laser-assisted combinatorial design of MMCs and Ti-based biomaterials (RAMATI and Pésduros projects, in collaboration with TE&M, post-
doctoral work of S. Barradas).

Laser surface texturing and functionalisation for biomedicat applications (Texmed project, post doctoral work of V. Cliveira and Phir thesis
of M. Sivakumar).

B - Micro and nanotribology

Mechanisms of wear, energy dissipation and surface damage in Ni-Co alioys at the micre and nanoscales (PhD thesis of 5. Graga,
Nanonico project)

C - Development of environmentally friendly technofogies for corrosion protection

New surface pre-treatments for protection of Al alloys and coil coated galvanized steel and Mg alloys based on inorganic-crganic hybrig
fitms.
Corrosion behaviour of forrned parts and cut edges of painted substrates, focusing on the development of self-healing coatings.

D - Corrosion Studies

Corrosion behaviour of memory shape alloys for biomedical applications (initiated during 2005).

Fundamenta! studies on the passivity of metals and alloys.

Use of ricroelectrodes for the establishment of criteria for deeper understanding of results oblained from electrochemical localised
techniques rmeasurements.

E - Interfaces in metal/ceramic or ceramic/ceramic based systems

Study of new preduction routes for tougher ceramic and metal matrix composites and relations between interface characteristics,
production cpportunities and properties.
Devefopment of a computer program to build, view and analyse atomic structures - GAMGI (http://www.gamgi.org/).

2 - Functional thin films for opteelectronic and magnetic applications
A - Glasses and thin films for photonics and integrated optics

Preparation of sificate glass active optical planar wavequides by sol-gel processing, doped with Er3+ ions and Ag nanoparticles {Ph.D.
thesis of Ana C. Marques, in collaboration with the University of Trento (Italy) and [TN {Sacavem).

Preparation and development of one- and three-dimensional photonic bandgap (PBG) structures, prepared by sol-gel processing {in
collabgration with the university of Trenta, through the GRICES-CNR program), including rare-sarth doped microcavities and collpidal
photonic crystals {opals and inverted opals).

Characterization of chalcogenide glass films on Si substrates, prepared by physicat vapour deposition at Lehigh University (LISAY, in the
framework of a collaboration between IST and the [nternational Materials [nstitute “New functionality in gtass” {(sponsored by NSF, Usa).
Preparation and physical characterization of glass samples in the {Ge,Si)02-(Na K, Rbj)20-{Nb,V}205 system {in collabaration with the
University of Clausthal, Germany).

Structural and optical charactensation of sermiconductor nanocrystals in amorphous rmatrices for optoelectronic applications {in
collataration with Minho University)

B - Thin films and materials for spin electronics and magnetic appiications

Growth of polycrystalline magnetite (Fe304) films onto insulators, e.g. Al203 (0001), and semiconductors such as Si{100) and GaAs
(100} by puised laser deposition and their characterisation (EU project FENIKS, in callaberation with FORTH, Greece)

Spin-dependent transport measurements in low temperature growth of CrO2 films by conventional and KrF taser CVD (PhD thesis of P.M,
Sousa and rescarch work of S.A. Dias, FCT project POCTI/CTM/4 141372001, in collaboration with Imperial College, UK).

Growth of dilute magnetic semiconductors (DMS) based on Co-doped TiO2 by pulsed laser deposition (PhD thesis of N. Popovics, in
ceollaboratian with Imperial College, UK)

Synthesis of room temperature DMSs by low terperature deposition methods - photolybic laser CVD and sol-gel processing (rescarch
work of D. Vasconcelos, FCT project POCI/CTM/S57019/2004, in collaboration with Chemistry Cept.- FCUL).
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Frofe”, CARTS ELURDPE 2005, the 19h Annual Passive Camponants Canferense, Prnin, Check Regublic, OcDixber, 200%, Procesgings of




CARTS-EUHROPE LTS,

Guedes, M, ferm, A C., Femeira, ). M, F., “Bffect af TIR0ME an the Stabilization of Cull and Cul2 Aqueoes Suspension”, EURDMATIONS
Furapean Congress o Advanced Malenals and Processes, Prague, Check Republic, September, 2005,

Dias, 0., Carvalhio, . A, Ferro, A, €., Lohwasser, W., " Thermal decomposition of Ma{NOI32 for krwer ESH Ta Capacitors”, ELIROMATZ 0035
+ European COngress on Advanced Materials and Processes, Prague, Check Republic, September, 2005,

Cius, 1., Carvalto, P A, Ferro, A, ©., Monksiro, R, Lobwassar, W, "Semiconducimg Byrolptic MnD2: macradmucture and Comd by ity
ICANSZ1 - 205t Ilemational Confererce on Amarphous and Menocrystalling Semiconductors, Lisbos, Porfisgal, Sepbermber, 2005,

Cias, O, Carvatha, P, A, Tarm, &, C., Lobwasser, W, "TEM Fnvestigation of Counter Electrode Struchine in Ta Capscitors®, Micros copy B
Microenalysis H05 - 15tk Intermational Congress on Microscopy, Honoluls, Haweil, USa, August, 2090%,

Gusdes, M., Ferro, & C,, Ferfelrs, LM_F, "Stabilisation af Cucdl IS Suspenisions ", Matenas2005, Ind International Matsrials
Symposium, Avero, Partugal, Manch, 2005

Dims, O, Carvalfin, P & Ferro, & C., Lobwasser, W,, "ESR improvement in Tentalum Capacstars using Mal? az Counter-Clesirode =,
Materas2005, 3rd Inlernational Materials Symposium, Aweira, Portugal, Banth, 200%.

Reis, M., Ferfa, A L., Fereira, 1. C, "Geometry and Topology of Random and Weighted Vororol Fariilions of Space®, Matornas2 005, Tid
International Materads Sympotium, Avim, Portugal, March, 2005

= Th national meetings

Almeada, o, Carvalho, PoA Vilar, B, "Study of Laser Develaped Al-Cr Surfaca Alloys: Mcrostriecture, Mechanicsl and Wioar Behavipur®,
Microscopy in Motion, KLth Meeling of the Portuguose Socety far Microscopy and Cell Bipdagy [SPME-BC), Lksboa, 8-10 Decernber, 2005,

Sivakumar, M., Oivrira, V., Vilar, 8 “5EM Characterfsation of Krf Excimer Laser Processed Pentin, Microscopy i Motion®, XLth Meeting
of the Portuguese Sodety for Microscopy and Cell Balogy (SPME-BC), Lisboa, B-10 Decpmiber, 25,

Colago, B., Grags, 5., Vilar, R, "Eing afomic force microscopes for nangbribolgicat stirdses”, With Meeting of the Portuguese Society far
Micromenpy and Cell Biology (SPME-BC), Lisboa, B-10 Decernbor, 2005,

[rgs, M., Carvalha, P A, Diss; AP, Solobug, O, Tougail, [, Mosl, H, Gongalves, & P, %LIR Mooting of e Poctuquese Sacksty for
Microscogy and Cell Bology [SPHE-BC), Lisboa, 8- 1) December 2005,

Dias, O, Carvalho, P. A, , Ferrg, A O, *Mnl? structise in Te capacitors”, XLih Meoming of the Poruguese Society for Micrnstopy and Ceil
Beology (SPME B, Lsbom, B- 10 Deoeribsr, 2005

Marmues, M. T., Correa, 1B, Caryaiho, P, &, "0 sapid method to prepare powder samples for TEMSSEM®, X1 th Meating of the
Portuguese Socicly for Microdcopy snd Cefl Bology (SPME-BLY, Lsboa, B-10 Deamber, 2005,

Moguecira, 1.0, Carvalha, Poa. Vilar, B "Comples stacking faults hexagonal gedered systems”, ¥ith Mesting of fhe Portuguess Soowel
for Microscopy and Cell Bislogy (SPME-BC), Lisboa, 8-10 Decamber, 2005, ¥

Euwgtinio, 5., Wiar, L., "KrF [oser freatment of human dentin: a speface rEarphoin gy shidy®, XLih Meetng of the Porteguess Saociety for
Mucroscopy and Cell Balegy (SPME-BC), Lsboa, §-10 Decemibar, W5

Casrvatho, P A, D= Hossong 1.Th.M, Fonseca, 1., Gongalwes, & P, Vilar, B, "Hagnetic damain configeration in ¥-Fe-Mo sl ¥-Fe-Ti splat-
puekihid alloye”, Kith Mocting of the Porfuguess Sociely far Micrssopy and Ceil Binlogy (SPME-BC), Lisbnoa, @-10 Decomber, 2005,

Parames, M.L., Viskadourakis, 7., Harlano, 1., Popovici, M., Rogalskl, M.5., Giapintrakis, b, Conds, 0., “Pulsed lamer dopasiman of
maagretite thin fims™, Fisicao HES - Fislcs para o Sec. X0, Porto, P, 2005,

L - Techrical reparis

Fagerhalm, H., Kosgvist, A., Peitola, &, Homistrom, 5.E « Bergman, T., Albars, A, Lewiss, M, Fereira, MG, Monlermor, MF,, Schinkingsar,
B, , ECSL Steel ATD Program "Multfuictions] passivation micthods for hot dip galvanised shes)™ {pragect n® ECSC T210-PRIBZ} Technlcal
repael nl 6, June, 2005,

Grundmeler, G, Kilppel, 1., Schinkinger, B, Lamaka, 5., Zheludkevich, M., Ferroira, M., Montemor, F., Rash, AE, T, E, Serra, M G,
RFCS RTD Program “Fonnmabifity snd Self-Aepair froperties of Atvanced Weldable Primers (PrimeForm)” [Project n® SFS-CR-04031 )
Technical report n® 2, lgne, 200,

Fagerhoim, H,, Rosquet, A, Peftala, A, Horstrom, S.E., Bergman, T., Albers, &, Lewuss, M..Ferreird, M.G, Moakernos, M.F,, Schinkinger,
B, , ECSC Stesl RTD Program “Multifurctional passivation methods for hot dip galvanised seesi {praject p® ECSC F2I0-PRIEZ) Final
repodt, Decembar, 2005,

Grundmeier, &, Kkippel, 1, Schinkinger, B,, Lamaka, 5., fhetudkewsch, M., Fermmiva, M, Montemaor, F., Rash, LE., Tl E., Serra, M.G,,
RFCS RTD Progrem “Formabildy and Sef-Hepaic Propertizs of Advancad Wiekdabde Premers { PrimesFarm)” (Projory m9 3954071
Technical repart A% 3, Decernber, 3005,

Fedrewa, M, G 5., Matthlgu, &, Augustssan, P, Trierry, [0, Friterg, 5., ECSC Stoel RT0 Prograsm, *Prediction of Carrability Performance af
Codl-Coated Steel isad in the Buildng Tndustry of Climatic Parsmeters on Cofrosion Praperties of Cral-Coated Materials” (Prodect ECSC o
TZID-PR3IZL), Finad Report, March, 200%.

Feer eiels . Yond, L, Saemani, M., Straul, B, Linder, 8, Vatie, &, English, T., Maenmond, 0. 1., Fermim, MG.S,, Znehidkevich, o
PCSE Stael RTD Program "Tajlared. Than Pasma Polymers for Surface Engineering af Coll Coated Steei” (project n® ECSE 7210-PRy383)
Firial rport n® &6, July, 200%.

Artt, W, Guimpgel, P, Ereinbohm, & Schaller, 03., Hatress, V., Cristelfarn, W, Telegd, 1 , Mauira = Silva, T, Ferreirs, M., ECSE Steed 410
Program " Exparding the Durability of Stainkess Stesis in Water Systems tinder microbislogkal Corrosaon Canditons® {profect o ECSE
T210-PRA362] Theonical Repart n® &, lune, 2005,

Jrd Yedr Progress Repont of POCTIETM/41413/2001 froject “Laser-driven synthesis.of lerromagnetic oxides for spin slectranics™

Final Hepart of E.U. GROWTH Project FERIES: “ferrompgnefic semoenductoms and oy MMAGNETIC - Sermurondu fur heteostructures for




improved knowledge o spinbmnics® {contract no. GSR0-CT-2001-00535).

St manth #rogross Report of POCLCTMY S0 19,2004 Project = Synthesis of room temaeriurs diuked ot
termperature depastian mothods® mgEridune magnel i seEracmiducines by low

[ - Mpeelindgs orgamzation
- Organization of halsanal ar inkermationad conlenences

KLth meating of the Portuguese Society for Micnoscooy and Call Bialogy (SPME-BCY, Faruldade de Med J
Lisboa, Leston, B - 9 December 2005, E FRREENY S e

School on New Methods in Microscopy, Sacicdade portuguesa de Microscopia Electrinics e Siologia Celular, F Mt
Detaria da Unfversidade de Lisboa, Eshon, 10 Degeinber 2005, caoldierviiarbo "

Internacional Workshop Cryg Methods (b Anadytical Eledron Mecroscopy,
Imstifuio Supertior Téonica ¢ Erstituto Porfupués de Dncologla, no Ambito

da actividade da Sociedade Portisguess de Microscopla Electrimea, 11 May -
3 hmg op 2005,

R.M. Almeida was co-orgamizer, together with Prof. Dunbar 7, Bimie 111, of &8 Special Session on Sal-Gel Science and Technolag
L07th Anmeal Meeting of the American Coramie Society, Baltimong an-: USAY, Apgril 10-13, 2005, Vi e

- Member of tomferences scientific cosmimtbeag

:J;_:nl-rur;:id-. Membar of Scientific Commiltce of Phoicliminescences in Rars-sarthe: Photanic Materials shd Devices, Trenio {Italy), May
T .

R.M. Almeida, Member of Advisery Board of 17th University Conference on Glass Soence, State Cologpe (PA, USA), Juns 25-39 2005,

R.M. Almeida, Memoer of Internationsl Adwisory Board of 13th Intemabional Werkshop on Sal Gl 5 T .
Angeles (CA, USA), August 21-26, 20405, cience and Technalegy, UCLA, Los

Hembers of the Local Drganizang Commitbes of the "Fursdaesn ; - B

: Fihad i vpesn Corrosaon Congress - EURDCOAR 2005%, o be beid m Lisbun, Partugal
Fermeira MG 5. [ Chainman)

Manlsmar M.F.

Fermmhes 1.C5.

Slimias &M P,

Carmezim M1

Moisra @ Silea M.T,

Cunha Bela M.

Castada AL, 5.

rernandas, 3.C.5-: Hember of the International Scertdic Committes of CORROSION 7005 - Internationnt -
Bconamy”, Warsaw, Paland {hine 2005) nl Comfersnce “Soence: &l
E - Advanced traming

= Phily Theasjc

Amefia Almeida, Becenwolvimanda de Bgas slminaa-metal de transigan por aimess sscictits Nager i
Contleded m X005, Superdiser; Bae Wil R L AR ariar T

Arrmande Fernandes; Detocglio de moendics Horestais refrodil . .
Superuiter: R Wi,  por usdao dg radiacio laser, Inshituln Superar Técnioo, Concluded in 200 5,

Ara O, Marguss, “Erblum/sibeir glass matnik nanacomocsites by sol-gel wasing. for it i
December 15, 2005, Superviser: Hul Alimeida. pasal ‘g, for ntegraiad oplics”, 15T, Lisboa, apmwoved on

Antdnio Alevandre da Cunha Bastos, “Estedo cleckroguimice do efefto da deforma o mecimcn no dessmpenho antl-car
pré-pintada” Finished July 2005, Sugervisar Alda M P Simdes e s e

Psro Saniriing "Growth of Galllum Nitrde with the Cycbe Pused Later o 2
Reinhard Scirarz, ¥ Doposition System” conchuded in Octaber 2005, supsrvisor:

Manfred Miehus "Oisonder nelated opticsl properios ang ekectmnic trans i Galiam nibriga”
Reimbiers Schwarg part in Galium nitriga®, conchded in September 20405, Supervisor

fosé Ling da Costa, Aplcacho da deposicdo assistida por laser 3o fabrco de protie Instituto Superia
cienciided in 2006) (Superdser; Viar, B). i CHND fraean = b by

Manickam Sivakmas, Limer Surfacn Pricsssing for Cdontolagical lications, Instdutn Sy L
HI0T) {Supervger: Vilar, A, ). e I RHpesior Theni (FgHng = Sarted o Jure

Maria Tevosa Masgues, Litrutura - propriciaies de nsnocomgisites 5 base de cobre ;
i t tWolundos por mecancentese, Instibam Sy
Tecnarn (co-oriembed by Dr. losé Brifo Corrsia, METD) (Ongoang -starbed in June 2002Y | Suporesar: Wilar, ®.j. i

Chiriulopher Moacodk, Lades - fdssted Dosign of Tdanium Allpps dor Dantal Prosthesis, nstitutn 5 i
ttarch Hi4) (Superviser Vikar, 7] . B Supanor Técmco (Ongoany - tarted in

R Anand Kumar, Rapkl Tosling by Laser Powder Deposition of Sluminiurm Matria Composites. fnsss -
StoFTed i bune M0 ) | Seperviser Wilas, B e = s

Antanin Sérgio Crespa, AplicasSe da doposiclo assisida par laser 4 manufectuss de prifsseg e impl bros, G-
Técmirn (Jngesg - atarted in Septermber H4 | (Supervser: Vilae, B 5. 7 BEHARES et frekss s




Sergio Graga, Tribolegy of M Co alloys: fram micra o nandacale, Instisio Superior Tacnico (Dngaing - Started 0 Oclober 204)
(Supprviner Colado, B ).

José F, M. L, Marano, Ressondncla Nuclear em Filmes Finos Magnétices [Ongoing - Started in luly 2004) (Suparvsar; M, 5, Rogirtski),

Mprta Sofd Rosde Silva Dins, Boretos Intermet#icos temdrios, Insitute Seperior Techico [Ce-supervisar: Dr, Anbdnio Gangalves, [TH]
{Ongaing - $ated n Seplember J005) {superviser: Carvalho, P A )

Rl Alexandrs Galamba Duarts, ongoing, Supervisor; Ferreira, M,G.5.

Ana Mana Matous Cabral, on-going, Supervisor Ferreirg, M.G.5.

Hicordo Gil Henriques Serrs, ongoing, Supendsar: Femeira, 8.G.5,

Kiryl Yasakau, ongoing, Superviser; Ferreira, M.G.5

Predgry M, Scusal "Sintese 3¢ fdmes fnps de deido de cromio por LOVD (Lesser-acgictod VD) e caracteritacia” - FCUL Jongaing)
hicolgta Popovict: “Filmes fnos de duidos luncionais para aplicicies Brm spEntrénica., Crescsmenio # caradtericacio” - FOUL {angoing]

Decio Dias - Tantaium Capacitors with low ESR valuees
Supervisor Fere, A, C {started Degsmber 20001 §

Aina Malaida Guedes - Nowvel Reaction Infiltration Process for Aluminism Aoy Matrix Composites
Supervisar Fera, A C. (started September 30073

- Muser Thess

Danicta g Siva funes, Magnets domains in ¥-Fe-Ma, 7-Fe-Ti, Nd-Fo-T) and Nd-Fe-Mg alloys [Ongaing - slarted i Docemsher M)
[Superviser: Canvadho, P. A, )

G - Complter Agpacat s

Compister Program:

GAMGE, Gensral AMamistc Modeiling Graphie Interface,
Mot recent relrase: GAMGT 0.11.5

Waknite: hittp e goemgl_ gy

GARGL Welbsme: Bt www . gampi o)/

H = Pilot Insialalions

The Atomic Foree Microsoopy Loboratony (AEMLab] was insiailesd during 2005 in rosm 08, 5.6 of Cifncika busding in the 15T CAMPUS, (inder
i supervison of the Matemals Desigh and Processing Group, Beside the usial contact and tapeing modes for fopographic i AN LA i,
Ene equspmont onaliles for scanning bisnnehng microscopy [51H), face specirancopy, nantifograghy manpuintion, magnetic and
ehectrical forge measigiernents and liquid coll microscopy

(Mthirrs
= Member of edifonnd advisary board of internatienal jourials
Wikar, B, isa member of the editonal advisory boards of:

‘Lasers in Engmesring”, O City Publisheg Tnc,, New Tork:

‘Internatanal Jowrnal of Matesials snd Proguct Technalogy (EMPT), Tnderscience Publishers, Switzerand:
Hewinla da Eacsla de Minas®, Guso Preto, Brasd;

Materinls Sceece Foundations Seres, TransTech Pubidications;

Rayista de Metalurgia (Madrid), TSIC-CENTM, Madiid.

Mortesmar, M.F.- Member of the Techmical Group TGS nf § *Finishing and Costng” for the Monttoring of H&D projecs of he Resparch
Fund For Coal and Sloed (RFCS) and for the running projects of this Edropean Community tor Cool and Steel (E050) - Eutapean
Commission, RESEARCH DIRECTORATE-GENERAL, Directan & - Industral Tinchmolagies

Hontemer, M.F. - Member of the Editonal Beard of the Jourmal "Coment snd Concres Composites”, pub £ Bevier,
Smdes, AMLP.C member of The editoninl board of Corrosia & Protoccia de Materma s {INETL, Portigal)
Ferreira, M,G,5 - Member of the Editorial Board of the foliowing Tnurmais:

Materreals mnd Corrosson Pleresioa ung Korrosion
- Jurnal of Cgrmsipn Science & Enganeering
+ Carrnaion Reviess
* Bewista de Comosio e Prabeog 3o das Maleriats
- Partugliag ERcirochimica Adta
lmurmal of 1he Cofrasan Science Sackely of Korrn

- Beviewing of papers in aternational saantifs jaurmals
WVilar, B. & refees ol i fllowing silcrmational joutnais
Appded Surfade Soaence;

Ioarnal of Anpked Physkos;

Bodatin ae 13 Secwdad Esparola de Cardmnica y Vidrio;
Journal of Lete Applicatsors;




Journal of Manufactuning Science and Engineering;
“lgupnal of Materals Scienge:

Jourmal F PhisiCe: Condensed Matoer;

‘Lasors and Opioslechranics;

‘Lasers it Engmeeiing,

Matenals Researth Bulletin:

Mateiials Scence Fomim,

Measirrmeil Scene and T echnlogy,

Huclegr Instruomenls nad Methods B: Beam Interactions with Materiaks and Atoms;
Hewvista o Escola de Minas (Arasa);

Ruvigta ol Metahergia (OENIM, Madrid);

Surface and Coatings Technalogy;

Weas

M. 5, Rogaiskl i5 referee of the following intermational jouranks:

lairmal af Physcs O Condensed Matter
-Jourm of Physics D: Appised Physice

B. Carvalhin is referee of the fallowang intersational jourmas:

-Fhiasophical Maganne:;
-Materials Science Forum,

Codago, B, I8 rafenee of the following int=mational jourmas:
Wigar;
Tribology Lefes;
-‘Matenak Stwence and Englrsering;
Hurface and Coanngs Technalagy:
lowr el of Materink Science;
‘Hatenals Science Forum,
A M. Deus is referes of the following mternational joumals:

‘Metallurgical and Materials Transactions &;
‘Byppiied Physsos &
Alrresida, A, is referee of the following International Journas:
‘Mntanals Scenne Fomumg

‘Surface and Ceatings Technology:

Boumal of Laser Applaton:

Jowrnal of Materals Sdmnce.

RM. Alrneids s a member of the Adwisory Editorial Bogrds of lotsng of Mon-Crpstalime Soldls, Joumal of Sol Gl Srience sl
fechnalogy and ey Engeneenng Malena.

H.M. Abneida was o reviewsr for several pagers ing 3. Non-Crestalline Salwds, 1. 50i-G Sr), Technology, 1. Amer. Caramic Locety, Applisg
Phisics Letbers, Physica Sudus Solidi, Chemestry of Haleials, Materiads Science #id Engrrenring B and Thin S Fikms.

LF. Gantay was o reviesor for 1. Non-Crystaliine Solids.
MO Gongalvas was & meviewer o 3. Menn-Crystaliine Sallis,

Liendy Conde was s resicwst for Ehe Pollciwirs] powsrmais; Siaface Coatings and Technalgy, Diphical Materigls and Jeenal of Man-crystalling
Siis.

Antonio 1 Sivesire was 3 reviewer for e Jaurnal of Cryskad Erorarih.,
- Awards
RLM. Almeita was o reopient of the dward "Stimulus o Exillence™ (sl & Excelfings®], given by FCT lor & period of tea VEAFS, AT 3

rewidd fod hawvieg puldished over 100 papars in mebermabionad SLieAtfc journals inchaded in 150 Science Citation Iredeu, with ower SO0
Pundred citations by indepoadent publications.,

L] U] wf’% @z&

{rssinatura dg n ¢l pela Fm]l-l:l:n]

- UNIAD EURCPETA - Furdos Estruluras
Loin, -,.ml:'l-.ll;.'lll Peograima tpracinal © sinci & Dy, ko 2000
n Goworng e Repd bz Porfuguesa '?I' |f ]




FCT Fundagio para a Ciéncia e a Tecnologia

AN TET RN D s 10k B TTE RO A T MEE W BLITFER

Servigos de Apoio as Instituicies Cientificas e Tecnolagicas | Terminar soss i |

Prastitutlo de Ceences ¢ Thgechanin de Maleriais & Suejerficies (Undsa] - TCEMS [B4]
I Piuina pelncipal > Relatorio cientifico 2005 |

Sub-projects

Sub-project

Soructursl Materaki: processing, analpsis and moededling
Invastigador responsivel

Project leadar

Lt Manuel Guabrra Siva Eosa

Resumo da actividade dosenvolvida
fhe synopss of tha research work dasweloped during 2005, acording o the different tasks, s the following:

i, Cefiiar materiak:
- Liquig foams: probiems related to the ensrgy of 20 foam chusters; mstabilities in 20 and 30 bubble clusters; shapes of ligukl flims;

Pnesds testing of 30 fasms using the Wilhetmy balance 2o obtain foroe -geplacement curees; elfed of Fatraw borders (fripie Tdm
junctigns} an the epuilibnum and rheology of 20 and 30 foams.
- Ml howdologies for corkc quality ovaluation; shikdies on prrmeabiilty of cork and plastic soppers o gases.

One BAD project with externa financing has slarted in March 2005

2. Muliphase polymeric systems and blopolymers

- Bhudies on Gental restoratisr mpferiats, particulary, on photo-curable comonomer micbures oaded with a silare treated Fillor;
alservalions of the influencg GF th presencr of watar on [H MAS spsctra of Cormposibe resing, which prosided g noval fouleE 1o siudy hn
regin-fller interfacsal waler uptake and the plasticeer Sifeck of waler,

Srodid state PIC-NMY shiefss on the crysiadling streciure oF solroplc and geientad polyamadess (polyamide § and pbiydride L) which, i
combination with Synchimdron WAXS pnd SAKS absarsabions, provided information pboad [ resulting changes in #he fine crystaline
pimucture Followsng the orocassirg of theos somi-Crysialing pobynmes,

Resenrch on hydration of Portiand cement [Type 1) posfes a5 a functann of particls o The resulis demonsirated that using LH STRAFI-
MREI it 15 possible to donbify diferenl stages during edrly hydration and hardening professes of cemens and that fae durastion of these
perinds depend on the particle sire of the solid component. The presence of imn peraomaghetic ceptres and strong magnebic susosptibiligy
mhpmopene e make he sbservanion of this material exiremaly iffCull Dy Comviniional MAL feChriduss,

- Lagern BRDG propects welf extermal Finamong seeoe o progress dunng 2005

3. Coramic materisls arg cormjsiles

Crmarmental s1omes (malurel ceramics) siudies 00 reck fraciure mechanics aml SO CulhDeg technolagies; mirdsral composition,
mecrostracture and mechasical prapertns] dynsnsic test metbhiodalogers For assemising the olaslic constants; characterssation of disnomd
tcis (wvar Behay iowr and medhandal properches); Sludy of ness SIore Drocessing Technsogess using high-parfarimance diamond toos:
pptemisation of poirbing prodesces, resaarch info the use of new ndgeection technigues for assessing stone surface gualiby snd stisdy of
mityr diamand (008 for palishing Stines,
 Coramie raferiabe: characterisobionm mel houls for cevames (50, AIRDR] s cacbon Tibres peeid fo renforos ceramic matnie and casbain-
carlan composites; fencle test methods for charactarising rainfgreamants [mgifilament s Conssiing of seregll-hameter 582, A3
and cacban fikmes]) and TEst awthods o determine the filarimaleix infecfacsal frichicnal shear sinms [asing mansamposides ) svaluation of
darmgs i ComPDSIies through Cpcc fensile tests) develpmant of statistca mpdels for the distnboeton of strength dats; gt 1 G ]
charackerisation dudies of comdatrite (dense cocdente and conlierite foama) icloding prelrmenacy sl lempls bo sinter cordierite wsing deeo
wolfar radiaticn; carbsda gyniheses of d-groep (FRNSIUeN meras Snd Kinels aupocla of reacibdn urdar The Solar spectral radabon, &
iesearch proposal [sisberiiied m December Z004) for granting attess bo the SO0 FACE facilities st PROMES-CReRS, Odedlio, Francs, wag
approvedt by the Saiface Selection Panel and carried oul during the swimmer of 2005,
- Twar EU. Funded RAD pragects were o omrogress during 005,

4. Fabiguese of materuals and composite matersals

Metails maledsts: Sudies on Cyclic pasLCily and fabgue DERdiour of metalic matenass under dynamic multiakisl lIonding; ntw
suparirnents of low cycke faligue tests under vamous Blazial tenascn and torsion Iosding peths; simulatan of the glasto- plaste BehEukur
using hnie glement technigue; Sevelopment of improved parsmeters far muithaxial fangue fe predction,

Larrilinatod compossts msteriats: study of mived mode fractore snalysis of laminated compaeile matesials) design of nes WEating
Apparatus and hasic tess concerning =ngle mode or mised mode fracture.

% Fatgue and fractune of enganecring minferials and structures|
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Sequeses, © A& O, Savifos, D, Chen, ¥, Martns, LS, *Effects of lemperstune o the performance of e MmiiG 6000, Fnd 4o, 1
rmtal Pyvdride alectrade in sikaline dolution”, X1 Porbueess Matenials Society HMeetingd 11 International Materdaly Syrmpasium, Aveirn, 20-
23, Abstract T P4, p 144, 2005

Santes, (3, Sequeirs, C &, C, Pardal, 7., Atves, 1, "Synthesis of sodiem bomobpdeide in slkaling medum and its relevance to eneny
mystems”, Kl Portuguese Materials Sacioty Moeting? [11 International Matenals Symposium, Aveirs, 20-23 March, Abstract TO2.95, p. 144,
FiLTELS

Chen, ¥., C.ALC Sequeira, “Electrocatabylic properties of 1ome La2Mg 17 based motad hydnde electrodes®, x11 Portuguese Materials
Socoty Moating 11 Internatonal Matenials Syposiem, Avesrn, 20-23 March, Absirard TOZ? P15, p. 149, 2005

Mamus, F., Sequeers, O, A . "EMeL of slisminlzing on the hat cormoesson resstance of nicksl-chromum atlogs®, 201 Poruguese Materals
Sociely MastingS TIT Inarmational Madarale Symposium, Awvsiro, 30033 March, Abstract Ted FIS, p 172, M05,

Segusira, C A, C., Labis, K "Shectrodhesnical preparstion of Co nanostrechered MIms®, Xil Partugiesse Maternaks Sooety Meetngs 111
Internatang Macerigls Sympisipm, Aveiie, 20-23 March, Abstract TO%. P13, o 255, F00S

Soquoira, . & T, Lok, B, Anastassakes, G, "Hedeochermical reduction of 80205 in ageeous solubon®, K1 Porluguess Matarials
Society Meeting! 11 Internatanal Materials Symposium, Svero, 20-23 March, Abstract TO6. P12, p 297, 2005,

G = Technical nppors

Catarno 1., 2053, Besearch actialy regort - Olmdde Inversa /. Nanofiltracae & Lilrsl#racis no Fsbnco de quatije dio ovillha @ recuperacio
de Protenas Em'ﬂiﬁmifﬁfﬂ A aorn e giseine, Beseanch _‘;LI'H:IIIIFEI'II.FI TOTTAUITL = NHI4/200%

Progress regart BOCTIAFCEYS GG 1N - Dewelopment of new polyuresy poyurethane-based msmbrones foe Diood Oy b,

trd lechinical Report cormespaniling o the 3rd year of execution (15 of Octoper 2004 - 15 of October 20057 of the progect POCTT) EQLy
TS FO0 L, FOT fynding

Syniness of noved Rydeagen Based fuek (Confidential repart, in collsberatan wikth Omnides, Lia )
Rport of ® Projecto de A - eqmpamenta ® - RECQAMEAEQUS 2005 - * Netwark af laboratories of functional matesials foe peactions,
membrang processes aml fusl cells®
0 = MEptings orgaiadation
SCaENLING comimadlesd ol congresses

O Lingd Mionsa was member of the scientdic commitive of the Intemational Congress on Membranes. and Membrne Pmcesses - 1006
SO0S, Seoul, Sowth Eorea, Aagqust 2005,

Prof. Mosbsarta de Finha was momber of the staemdic commities of the Ifernational Congresses: 50 Coiigriesd [Sefo-Ainericano om

Ciencias @ Tocrologias b Membranas, 6 - 8 of July 2005, Valencl, Spain; and MEMPAOY - [ntégratan des membranes dons e
procides, 5 - 7 of April 2008, Mancy, § ranoe.

E - Advanced training

PO Thexgiy

Arindn Careige Gaonives, "Estued o de uin Boradion de Membranas no Tratameanio de Efoentes ndusteais™ Co-sepeovision of Praf® De
Pnnn, M. N, Sepereigaen - Prafd [salima Cabral (Universdade da Seira Tatersor), Thess disoussed and concluded in g 2005

Yun Chen, [fydrde elactrmda alloys for PEM lue) gells, Supsrvson: Segquinira, © A, C,. Aprowidl on December 2005

Ana Rite Gongalvis g8 Cogla, "Mecanisinos de Colmatagho Cololdal em Ulrafiltregho e Nanafiftraghn de Matéra Organics Natiral 9 Agiss
de Guperlise”. Supervisor - Prof® Oe #inha, M. N Started in Tune 2002

itgr Maguejo, “Dindinka de Fluldos Comgutecionsl e Transleréncia de Massa gm Untrafiliracio de Profeines”, Siaeeronaor - Prof De
Finka, M. 8, Co-supersisar - Frof, Vieot Semifo. Started in oy 2002

Ana Mourdo, © Celudo & optimizacio de om processo nfegeado 86 membranas para o isolaments de win metidor das §-Lactmmases ”,




Gupervisps - Prof Ana Maria Alves, Started i 2004

Anbdindy Teregh Jorrd Nobra Macada, “UHEralitracdo @ Nanofitragao de Soro de Queio de Serpa®, [nst#uto Superior de dgronorma (158,
Supervisores - Prof® Hara Norbertade Pinko ¢ Prof, @ Elizabeth Duare [15A), Started m NI05

Jomha Luis Refoics Tudefa |Synthesis of modifed polyolefins vis copohomeriSstion with il ORISR ] Of Qoing, SuplTvisar: M do
Aosarm Ribeiro.

Indo Miguel Dordio Campas [Descloprmant of supported catalysts for the olofin pobpmerization)- on going, supervisor: Mara o Bosing
ibeire.

Lariz Filipe: Frochaut Tropa Torres Goncalves, Ecirochomadry of Prescion Blue in agueous Syspems, Supervisor; Sequesra, C, &, C.,
Frpacted date o subimission; Aped 20

Hui Pedro da Costa Nebe, Polymer fusd cefis for slectric vehicles, Supervinor: Sequeira, ©, &, ©,;
Cupected date of submission; lamuniny 2006

Marta Jofio Plancha Cacrilba, PED-M Sals based slectralvies for pnimary cells, Superssor: Sequeirs, C &, ©., Expected dake of
submissicn: March 2006

- Migster Thess
Diogo M, F, Santos, Analyss of Boron Compounds Prasent in the Electrosyntbess of Sofum Tetrafdrdoborate, Supervisorn; Sequeira, C

A
Expected dete ol submissian: March. 2006

+ Ltk
Resparch Scholarship UTLAISTISA - lsabel Cataring 2004/ 2005

1 - Palwnds

Portuipiese Fatent PT1028706 “Prooesso integrado de nenofiltracio para redugan do loor alcoion de beidas®, Juinta de Fancas/IST, De
Finhe, M. N. , Femando Gangabees {invemars],

Internacanal FCT WO 200471 13989 Al “Intograted nanofifration process o redote the altahal contant of alcoholic everages®

Diharg
- Bpvipwing of papers in international scientific jourmais

Do, Dindi Afonen reviewed 10 manuscripts swhsmitted for publicetson in Journal of Industrial & Engineering Chemisirg Ressarch (1), Joumal
af Hazardous Materials (1), lournpl of Mambrane Scencs (4] and Desalinatson (4] in 2005,

Dr, Geraldes, Vilor reviewed manuscripts submetted for publication in Jmimasl of Hembrane Science, Industrigl Engeneenng Chermestry amd
Research ¢ Separation Science and Technalogy = 200%

O, Minhaima, Miguel reviewed manuscripts submitted Tor publbcation m Deszlination in 2005

Praf, Morberta de Pnho rowiowed manuscrpty sibmitied for publicabon in Jaurmal of Membrang Sclence, Canadiagn Journal of Chesmecal
Engimeering, Tndustrial & Engmeerng Chemistry Besearch [&m=rcan Chemacal Socety ), Advances in Envimnemental Beseanch,
Desalinaeon, Seporation amnd Perication Technology, Chermical Engineering Commanicalions, ALCKE loumal, Separation Soieace and
Technology, Journnd of Hazardous Materiads, Polymer, Macromolerules, Biomasmmolecules, Intemational Applied Palymer Sciemoe,
Cornpulers & Chormical Enginennng in 2005,

Praf, Manuel Farinha Portoia reviewed mamescripts sulimitted for pubbcation i Applied Cataiysis & {Elsésen) and Industrisl and
Engimpering. Chemisliny Research (American Chermical Socesty) and abstracts of communicetor submited for pressntation at the fth
European Congress on Catalysis, Sofla, Bulgara, 78 Mg - 1 Sept 2005 and Conferénce ol Mancstruciured Oxides, Lousain, Belgum, lan
26-25, 2005

Dr, Maria to Rosdiio Ribeire, reviewed papans for infornationsd scientilie journats, on the pobymicrisation field, such us “Macromalec s
Chemistry” [Wileyl, "Euraposn Palpmer Joumal”™ and “Catalyses Comminications™ (Elsevien).
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