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The European X-ray Free-Electron Laser Project in Hamburg

Altarelli, M.

European X-ray Free-Electron Laser Project Team, DESY, Notdgst85 22607 Hamburg Germany

In the quest for more brilliant x-ray sources, a number ofguis worldwide are pursuing the
realization of a source of extremely brilliant (peak batice~ 10%3 photons/s/mfimrad’
/0.1%BW), ultra-short (& 100 fs) pulses of spatially coherent x-rays with waveleagtbwn
to 0.1 nm, and to exploit them for revolutionary scientifipexments in a variety of disci-
plines spanning physics, chemistry, materials scienceb#nidgy. In the US and in Japan,
Free-Electron Lasers (FEL) are being developed based an-temperature linear accele-
rators (Linacs). In Europe, the superconducting lineaekecator technology developed at
DESY within the TESLA collaboration, and successfully apglto produce laser-like ra-
diation in the 100 to 13 nm range at the FLASH facility at DE®¥adopted. The most
important advantage of the superconducting technolodyeipossibility to produce up to 30
000 pulses per second, instead of 60 or 120 foreseen in thedsg and American projects,
respectively. In the European facility, it is foreseen tattron bunches, accelerated to 17.5
GeVina~ 1.7 km long Linac, pass through long (up to 200 m) undulatehgre they gene-
rate bursts of coherent x-rays via the process known as SA8EAmplified Spontaneous
Emission). Commissioning with first beam of the facility igpected to take place in 2013.
An initial contingent of 5 photon beamlines with 10 experirta stations is foreseen, where
experiments exploiting the high intensity, the coherenua the time structure of the new
source are going to be performed. A brief illustration of soofi the potential experiments
is presented. The study of molecular configuration reaearants during chemical reactions
down to the sub-ps scale; the dynamics of fluctuations onasepiented time and length sca-
les; the experimental access to regions of the phase diagframaterials so far only found
in astrophysical environments or under conditions unfabler for accurate experiments are
some of the examples discussed. One of the most fascinaispextives is the possibility to
investigate the structure of macromolecules with atonsolgion without the need for crys-
tallization, which has been thoroughly discussed in regeats by J. Hajdu and others. The
feasibility of such an experiment with a single ultra-shamd ultra-intense pulse depends
on the compatibility between the time required to obtain firatition pattern from which
an electron density map with the requested resolution caedmstructed, and the time in
which the molecular structure is destroyed by multiple pkt#ctric ionization, culminating
in the Coulomb explosion of the molecule. Preliminary resat the FLASH facility, with
32 nm radiation pulses, have demonstrated the feasibiliiynage reconstruction for test
nano-objects with a 25 fs pulse, achieving a resolutior &0 nm [1].

[1] H. Chapman et al., Nature Physi2zs839 (2006)



SOLEIL: a new photon source from Infra-Red to hard X-rays for a
pluridisciplinary research

Sauvage-Simkin, M.

Synchrotron SOLEIL, Saint-Aubin, France

SOLEIL, the French synchrotron radiation facility, willogve its first users in 2007. In a
first step, eleven beamlines offering a broad panel of empmnrtal set-ups, will be opened to
French and European scientists coming from all discipliAéer an introduction of the outs-
tanding properties of synchrotron radiation producedéetebn storage rings, and its further
tailoring by specially designed magnetic insertion devitethe so-called third generation
sources, an overview of the SOLEIL scientific programme t@lgiven. The presentation
will then be focused on selected fields of applications akpipthe brilliance, stability and
time structure of the beams:

e Materials Science with both electronic and atomic struetavestigations within multis-
cale approaches from the millimeter to the nanometer randesimate energy resolu-
tion.

Magnetic properties assessment (statics and dynamicg&)ngnase of the polarization
and time structure of the photon beams.

In situ studies of chemical reactivity (catalysis, syntheslectrochemistry)
Photoexcitation in dilute matter with consequences forirenwental science and as-
trophysics.

A brief comparison between similar facilities in operatmrconstruction will be presen-
ted. To conclude, elements of planning and beamtime altotédr the coming years will be
given.



New x-ray detector developments at Brookhaven National Labatory

Siddons, D. P.

Brookhaven National Laboratory

The talk will describe ongoing developments at BNL with arpdiasis on the two fields of
X-ray spectroscopy and x-ray imaging detectors. The newtspEEopy system is primarily
aimed at the synchrotron x-ray microprobe community, arehigntegrated system consis-
ting of multi-element silicon detector, scanning system ggal-time data deconvolution and
processing. The imaging detectors under development argrél specifically to satisfy the
needs of the LCLS project at Stanford. These same devickshawever, be powerful detec-
tors for synchrotron users, and we will discuss their deaigghcurrent state of development.
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Crystallization of prephenate dehydratase fromMycobacterium
tuberculosidH37Rv

Vivan, A.L.1, Dias, M. V. B2, Azevedo Jr., W. B, Basso, L. A3, and Santos, D. &.

1 Universidade Federal do Rio Grande do Sul - Porto Alegre RS Brazil
2 Universidade Estadual Paulista - S&o0 José do Rio Preto - Sd0 José ReRIGP Brazil
3 PUC - Rio Grande do Sul - Porto Alegre RS Brazil

According to the World Health Organization, one-third oé tiorld population is asympto-
matically infected with Mycobacterium tuberculosis angaximately eight million people
will develop active tuberculosis (TB) and three million pémwill die every year (WHO,
2005). The reemergence of TB, the proliferation of multgdresistant strains (MDR-TB)
and lack of adequate public resources creates a need togmgihew drugs against TB
and shorten the duration of treatment. The shikimate patlisvaresent in algae, fungi, bac-
teria and parasites from the phylum Apycomplexa and absent mammals (PITTARD et
al, 1996; ROBERTS et al., 1998). In mycobacteria, chorienistthe precursor of aroma-
tic amino acids and the aromatic amino-acid biosynthesisway is an alternative target
for the development of atimycobacterial agents (RATLED@Eal.,1982). The prephenate
dehydratase catalyses the decarboxylation and dehyidratdiprephenate to form phenylpy-
ruvate. The structure of prephenate dehydratase may grevitructural model to be used
in structural based drug design of a new generation of antlitig)s. Crystallization trials
were iniatially performed by the hanging-drop vapour diftn method at 19C. The well so-
lution contained 0.1 M HEPES buffer pH 7.5, 28% PEG 400, 0.2al¢iam chloride. Small
crystals of prephenate dehydratase appeared seven daythaftirops were done. The data
set for prephenate dehydratase was collected at a waveled@ A using the Synchrotron
Radiation Source (Station MX1, LNLS, Campinas) and a CC2aet (MAR CCD). The
crystal diffracted 3.2 A of resolution and belongs to thehorhombic space group 1222 or
1212,21. Molecular replacement was used to solve the structurepridram AmoRe (NA-
VAZA, 1994). As a model research was used phenyalanine Rytiree (2PHM), but did not
yield any meaningful results. This could be due the low idgritetween the search model
and the structure under study. Heavy-atom screening i®gress to try to solve the structure
by multiple isomorphous replacement.
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Structural Studies of Selenocysteine Synthase (SELA) fror&scherichia
coli

Cassago, A, Oliveira, C. L. P, Torriani, 12, and Thiemann, O. H.

1 Universidade de Sao Paulo - S&o Carlos - Sdo Carlos SP Brazil
2 Laboratério Nacional de Luz Sfncrotron - Campinas SP Brazil

The biosynthesis of the #1amino acid, selenocysteine (Sec or U) requires a compleyenz
matic machinery composed of Selenocysteine Synthase (p&tdusive of prokariotes, Se-
lenocysteine Elongation Factor (SELB or EFSec), Selengpihate Synthetase (SELD) and
a specific tRNA*¢ named Selenocysteine Insertion tRNA (SELC). Our aim is twidhte
the protein-tRNA recognition mechanism by the structunaéstigation of Escherichia coli
SELA in solution by Small Angle X-ray Scattering (SAXS) widimd without tRNA. SAXS
measurements of the SELA protein in the absence of the tRNvere performed using
the SAXS1 beamline at the Laboratério Nacional de Luz Sineno(LNLS). Data analysis
allowed the determination of the global SELA structure asmbdecamer composed of five
SELA dimers with a maximum diameter of 185, a molecular mdss2@ +/- 27kDa and

a radius of gyration of 67.3. Higher resolution data weressgbiently collected for SELA
in the presence and absence of tRRfAIsing 2D detection at the SAXS2 beamline of the
LNLS. Clear differences were noted between the scattetimges and pair distance distri-
bution functions calculated for the two cases indicatirgftirmation of complexes between
the protein SELA and tRN&C Since these preliminary results are consistent with obthi
previously by Transmission Electron Microscopy (TEM),Irspace information was used
as a guide to perform shape analysis from the SAXS data, torottite solution structure of
SELA and obtain evidence of its binding with tRR.
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Biophysical studies on the quaternary structure of a C-typeéctin from
Bothrops jararacussuenom - BJ-32 (BjculL) in solution

Silva-Jr, F. B, Correa-Neto, Carlds Alexandre, GM@, Oliveira, C. L. P, Torriani, 13,
Ramos, C.H.F, and De Simone, S. &.

1 Fundacéo Instituto Osvaldo Cruz - Rio de Janeiro RJ Brazil

2 |nstituto Vital Brazil - Niter6i RJ Brazil

3 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil
4 Centro de Biologia Molecular e Estrutural - Campinas SP Brazil

BJ-32 (also known as BJcul) is a galactose binding C-typiniéom the venom oBoth-
rops jararacusswith a remarkble ability to agglutinate several speciesygdnosomatids.
Many lectins are thought to be oligomers containing mora thiae 16 kDa carbohydrate
recognition domain (CRD). Recently, the crystal structoff®SL, a very close homologue
(89% id) of BJ-32, revealed a decameric protein composeavof3-fold symmetric pen-
tamers arranged in a staggered, back-to-back orientaitmugh the quaternary structure
disclosed by X-ray crystallography is compatilble with theltivalent interactions required
for the biological function, crystal packing artifacts cahbe ruled out. The objective of the
present work was to use small angle X-ray light scatterirgXS), intrinsic fluorescence
(IF) spectroscopy and analytical ultracentrifugation @Ydo determine the oligomerization
state of native BJ-32 in solution. The Kratky plot indicatbdt the analyzed BJ-32 sample
(at 4 mg/mL) behaved as a compact, natively-folded, prataiing SAXS experiments. BJ-
32 presented 36.72 +/- 0.04A for radius of gyration and 108Anaximum dimension. The
BJ-32 MW was calculated as 147.5 +/- 2.0kDa. These resudtindoare agreement with a
decameric structure composed of 14.5 kDa monomers, as ésw@usby SDS-PAGE analy-
sis of the native protein in reducing conditions. Indeed,ah initio BJ-32 model presented
a good superposition with the decameric structure of itsecloomologue RSL. Moreover,
AUC experiments confirmed that BJ-32 is a decamer in solutiégm observed an concen-
tration dependent increase in BJ-32 IF until 1.2 mg/ml,éathg that different oligomeric
states could be present since the assembly of subunits icoeittere on the quantum yield of
these states. The center of mass (CM) was only slightlyeshtft red in high concentrations
indicating that association does not accompany a drastifoooational change.
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Crystallization and X-ray diffraction data collection of a Lys49-PLA,
the PrTX complexed with p-bromophenacyl bromide from Bothrops
pirajai venom.

Marchi-Salvador, D. B, Fernandes, C. A. 1, Soares, A. M, and Fontes, M. R. M.

1 Universidade Estadual Paulista - Botucatu - Botucatu SP Brazil
2 Universidade de Sdo Paulo - Ribeirdo Preto - Ribeirdo Preto SP Brazil

Phospholipases Aare among the main componentsBifthropsvenoms and consists of a
broad range of enzymes defined by their ability to catalyseigipally the hydrolysis of the
center én-2) ester bond of substrate phospholipids. PrTX-I is a basictoxic Lys49-PLA,
purified fromBothrops pirajaivenom, which is catalytically inactive on artificial sulz#s,
but promotes blockade of neuromuscular transmission.|Afion of His48 residue of active
site withp-bromophenacyl bromide (BPB), reduced 47% and 15% of itstaxyoand edema
inducing activity, respectively. The neuromuscular blg was completely absent in BPB-
treated PrTX-I and the lethality (L{3) was strongly reduced. These toxic activities reduction
is not totally understand and the structure of this complay rontribute to this study. Here,
we report the crystallization experiments and prelimingmay diffraction results of PrTX-I
complexed with BPB (PrTX-I-BPB). Crystals of this complegng obtained by hanging-drop
vapour-diffusion method in which the protein solution wagiébrated against a reservoir
solution containing 0.1M sodium acetate pH 5.4-5.6, 20%dpanol and 18-25% (w/v)
polyethylene glycol 4000, at 291K after approximately fowgeks. X-ray diffraction data
of a single PrTX-I-BPB crystal were collected at a waveléngt 1.427 (at 100K) using a
Synchrotron Radiation Source (Laboratério Nacional de&imcrotron, LNLS, station MX1,
Campinas, Brazil). Data were processed using the denzepsak program at 2.3 resolution.
The crystals belong to RZpace group with cell constares38.62,b=70.02,c=43.82 and
B=102.62. The data are 97.9% complete with&ye=10.7% and I6 (1)=1.76. The volume of
the unit cell is compatible with a dimer (#2.14%F/Da, 42.6% solvent content). The crystal
structure was determined using molecular replacemenhigeés implemented by AMoRe
program since the crystal is not isomorphous with the native
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The 1.55 X-ray structure of the Bowman-Birk inhibitor from Vigna
unguiculata(BTCI) in complex with B-trypsin and its structural
properties in association with proteinases

Barbosa, J.A.R.G, Silva, L. P?, Teles, R. C. L3, Esteves, G. B, Azevedo, R. B, Ventura,
M. M.3, and Freitas, S. M.

1 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil
2 Empresa Brasileira de Pesquisas Agropecuérias - DF - Brasilia DF Braz
3 Universidade de Brasilia - Brasilia DF Brazil

The structure of the BTCI in complex witB-trypsin was solved and refined at 1.55 to a
crystallographic Ryctor Of 0.154 and Ree 0f 0.169, and represents the highest resolution of
a Bowman-Birk inhibitor structure to date. The atomic caoates have been deposited in
the Protein Data Bank (code 2G81). The structure of BTCldatdo two similar compact
subdomains with seven disulfide bonds and tietrands forming an antiparallBlsheet.
BTCI binds to one molecule of trypsin driven mainly by elestatic forces with the partici-
pation of Lys26, the P1 residue. This protein-protein ffaiee is also stabilized by two water
molecules, many other residues involving in the hydrogemdbwetwork, and a patchy sur-
face with hydrophobic side chains and polyethylene glycoletule near the reactive site.
The conformational rigidity of the reactive loop is chamgtic of the specificity against
trypsin, while hydrophobicity and conformational mobilibf the anti-chymotryptic subdo-
main confer the self-association tendency, indicated bgnat force microscopy (AFM), of
BTCI in complex and free form. This structural peculiaritye absence of hydrophobic core
and the high content of disulfide bonds result in a constdhgwnformation that is respon-
sible for the remarkable stability exhibited by this inldsi The enzymatic assays indicated
that when BTCI is in binary complexes, no significant diffeges in inhibition constants
for producing a ternary complex with trypsin and chymotigpsere detected. These results
indicate that binary complexes present no conformatiohahge in their reactive site for
both enzymes confirming that these sites are structurallggendent. The free chymotryp-
sin observed in the AFM assays, when the ternary complextarad from trypsin-BTCI
binary complex and chymotrypsin, could be related more &oglf-association tendency
between chymotrypsin molecules and the flexibility of thact&ve site for this enzyme than
to binding-related conformational changes.

Acknowledgements
This work was supported by LNLS (ReNaBiME) and CNPq.

13



6

Estrutura cristalografica da forma selvagem e de dois mutanteda
enzima InhA redutase de Mycobacterium tuberculosis complexda com
NADH e com isoniazida

Dias, M. V. B1, Prado, A. M. X1, Vasconcelos, I1B Fadel, \X, Basso, L. A2, Santos, D.
S2 and Azevedo Jr., W. £.

1 Universidade Estadual Paulista - Sd0 José do Rio Preto - Sd0 José RieRiGP Brazil
2 PUC - Rio Grande do Sul - Porto Alegre RS Brazil

Tuberculose é um dos principais problemas de salde publicaial, matando aproxima-
damente cerca de 2 milhGes de pessoas em todo o mundo. Dwisfabntribuem forte-
mente para o aumento de nimero de casos de tuberculosenfecgib de M. tuberculosis e
HIV e o aumento de cepas resistentes aos principais meditasnge primeira linha. Desta
forma, o desenvolvimento de novos medicamentos contradulose é bastante necessario,
assim como o entendimento do mecanismo de resisténcia desbass medicamentos ja
existentes. Desta forma, este trabalho tem como objeveondiegr as bases estruturais do
mecanismo de resisténcia de dois mutantes encontrado®kauads clinicos resistentes ao
principal medicamento em uso contra tuberculose, a ismaigNH). O principal alvo da
isoniazida € a InhA, uma enzima relacionada com a biossigiegicidos micolicos em M.
tuberculosis. Para isso, a InhA na sua forma selvagem e di@&@tes resistentes a isoniazida
(121V e S94A) foram cristalizados em complexo com NADH e iaaida. Um cristal para
cada mutante foi submetido a fonte de Raios X no LNLS. Os dddafifracéo de raios X
para os trés conjuntos foram processados e integradasantib respectivamente os progra-
mas mosflm e scala. A estrutra das proteinas foram deterasigemt substituicdo molecular
utilizando o programa AMoRe e refinadas utilizando o progré&defmacs. Os cristais difa-
ram todos a 2.2 anstrom de resolucéo. As estruturas obtjgmsiadestes dados apresentam
valores de Rfactor e Rfree em torno de 18,5 e 22,0 por cerspectivamente. Todas estru-
turas apresentam bom qualidade estereoquimica com ma& i @ento dos residuos em
regides permitidas. A andlise das estruturas revelam quecamsmo de resisténcia pode
ocorrer principalmente devido a alterac@oes em interad@é&&n der Walls e em moléculas
de agua presente no sitio ativo da enzima, fazendo com quaagoa menor afinadade pela
molécula de NAD-INH. Com entendimento do mecanismo detérsita de M. tuberculosis
a principal droga em uso, talvez seja possivel o desenvehtiode outras novas drogas que
apresentem uma maior eficacia contra esta bactéria.
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Andlise, Identificacdo e Caracterizacdo das Diferentes Lesd Formadas
em DNA pelo Tratamento Fotoquimioterapico de Psoralenos Mai Luz
Ultravioleta A Através de Espectrometria de Massas (QTOF)

Paula-Pereira Jr., M. ¥. Alves, A. M1, Felicio, D. L1, SOARES, M.R?, Leitdo, A.C1,
and C. Lagé

1 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Estudamos a formacéo de lesbes e a importancia dos mecaniknreparo destas lesdes
produzidas pela fotoquimioterapia de Psoralenos mais llinavibleta A (PUVA), protocolo
utilizado na Dermatologia e importante no tratamento denga® como psoriase, vitiligo e
micose fungdide. Sua aplicagdo baseia-se em sua agdo geaptdm inducéo da formagao
de adutos especificos que envolvem a intercalacdo da mmldeybsoraleno entre as fitas
de DNA (bases pirimidicas). Dois adutos podem ser formadosioadutos, ligacdes entre
psoraleno e apenas uma das fitas de DNA, e crosslinks, ligagde psoraleno e as duas
fitas de DNA. Objetiva-se comparar a genotoxicidade, ifieatido les6es formadas in vi-
tro, com a utiliza¢@o de Espectrometria de Massas (QTOpdesentando poderosa técnica
de identificac@o qualitativa destes adutos. Uma vez monosidendo acéo citotdxica, rele-
vante na terapéutica, e crosslinks demandando reparosmtagénicos, faz-se necessario
investigar a diferenga entre forma¢é@o de monoadutos elickasspelo PUVA. Foram feitas
injecBes no espectrdmetro de massas de amostras de DNAleamtiratados com PUVA,
submetidas & hidrolise. Psoralenos utilizados em difesestincentrag@es: Psoraleno (PSO),
8-Metoxipsoraleno (8MOP) e Angelicina (ANG). O tratamegéwou diferentes lesdes (Mo-
noadutos e crosslinks), envolvendo bases pirimidicas®@egsoralenos supracitados. Estes
resultados confirmam o potencial genotoxico do tratameldARe apresentam grande rele-
vancia em termos de que a construcdo de psoralenos maiesfeearenos danosos para as
células normais se faz necessaria para que ocorra o avangelaaramento dos tratamentos
utilizados na Dermatologia.
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Binding of thyroid hormone receptor to different hormone response
elements

Figueira, A. C. M, Mario de Oliveira Netd, Bernardes, A, Lima, L. M. T. R2, and
Polikarpov, I

1 Universidade de S&do Paulo - S&o Carlos - Sdo Carlos SP Brazil
2 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil

Thyroid receptor is included in nuclear receptor superfigrone of the most abundant clas-
ses of transcriptional regulators in metazoans in whicli thgulate physiological functions
as diverse as reproduction, differentiation, developrmaetabolism, metamorphosis or ho-
meostasis. Thyroid hormone nuclear receptors (TRs) biltNA and activate transcription
as heterodimers with the retinoid X receptor (RXR), homaatsnor as monomers. TRs are
constitutively associated with chromatin and modulateegexpression by binding specific
DNA sequences called thyroid response elements (TREs)hteatound in the promoters
of T3-regulated genes. They can bind, mostly as homodintera, palindromic elements
(as TREpal and F2), or to a direct repeats spaced by four otickds (DR4), preferentially as
heterodimers with the partner retinoid X receptors (RXRsdhis study we show the fluores-
cence anisotropy of the binding of two different constroie of TR (one with DBD domain
- TR DBD; and one with DBD and LBD domains- TR DL) to four diféart DNAs sequences
(F2, TREpal, DR-1 e DR-4). By these experiments, we weretaldstimate the dissociation
constants for each TRE used at the experiments. Also we diwnterferences of salt and
MgCI2 in this binding. We also built the low resolution mosleif TR LBD-DBD with the
TREs: F2, TRE Pal and DR-4, by SAXS experiments. These stiadydene to verify if the
DNA binding causes very strong modifications in the tertistryicture of the proteins, and
to have an idea of how TR binding DNAs. Our results show thatDIRcan bind DNA as
dimers and that their envelopes are not so different wheprtbiein is not bound to DNA.
The TR DL can bind DNA better than TR DBD for palindromic seqeces, and that the salt
presence induces to complex Protein-DNA dissociationtHeur our study reveals that the
binding of protein with direct response elements have loafénity when compared with
the palindromic elements, in DBD-LBD construction. Thegaece of MgCL2 improves the
affinity to natural elements (palindromic) and decreaseffieity for the DRs and interferes
into binding of DBD domain for the direct repeats binding. Wa would be necessary the
presence of LBD domain to stabilize the complex.
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Structural Analysis of the SBDS Protein Family

Oliveira, J. Ft, Zanchin, N. I. &, and Guimarées, B.&.

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Shwachman-Diamond Syndrome (SDS; OMIM 260400) is an antatcecessive disorder
characterized by clinical features that include hemaioldgdysfunction, pancreatic exo-
crine insufficiency and skeletal abnormalities. SDS pa&sieme significantly predisposed to
the development of hematological abnormalities, inclgdigitopenias, myelodysplasia and
acute leukemia. SDS therefore represents an importantlrfadenderstanding the genetic
determinants underlying the multistep progressions tedmia. Disease-associated muta-
tions were described in a gene designated SBDS that encopleslizted protein of 250
amino acids with no homology to other proteins of known fioret The SBDS protein is
a member of a highly conserved protein family with ortholag®rganisms ranging from
plants, Archaea, and yeast to vertebrate animals, suggeastat it may have a fundamen-
tal, conserved biochemical role. Several lines of circamisal evidence suggest that SBDS
has a role in RNA metabolism. Aiming at contributing to thedarstanding of the mole-
cular function of SBDS protein we are performing structugtaidies on SBDS homologues
from Pyrococcus abyssBaccharomyces cerevisjagypanosoma cruzktndHomo sapiens
We have produced, purified and submitted the proteins tdathigstion. Crystals oPyro-
coccus abyss$BDS (PaUPF0023) were obtained in different crystall@ationditions with
ammonium phosphate as precipitant. Crystals diffractet &5 A resolution and extensive
refinement of crystallization conditions did not improvatilpresent, the diffraction quality.
Crystallization trials of homologues froB cerevisag€l. cruziandH. sapiensre in progress.
Interestingly, trypanosomatid SBDS differs from its ottigs on presenting an extended C-
terminal. Characterization @t cruziSBDS C-terminal domain by circular dichroism, limited
proteolysis and NMR analysis revealed that the domain isldafl. Complementary studies
are being performed in order to characterize the role of ther@inal domain in trypanoso-
matid SBDS.
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Expression, Purification and Crystallization of LIC10793, a Rutative
Leptospiral Surface Antigen

Giuseppe, P. @.and Guimarées, B.&.

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Recently, the genome sequences of threptospira interroganserovars were reported. It
has allowed then silico identification of new vaccine candidates against leptossr an
infectious disease presumed to be the most widespread gisanathe world. One of the
potential leptospiral antigens revealed by the genomeeseguof serovar copenhageni is
LIC10793. LIC10793 is predicted to be a lipoprotein locatethe bacterial outer membrane
surface. Nevertheless, BLAST analysis showed that LIC2a#$s not have any close se-
guence similarity to proteins of known function. In the atrse of experimental data and
when sequence-based methods fail, functional clues carrdsédpd from the proteinSs
three-dimensional structure. We thus started a work airainthe structural characteriza-
tion of LIC10793 by X-ray crystallography. The protein wasguced inEscherichia coli
purified and submitted to crystallization. Thin clusterddigs were obtained in 40 out of
the 240 tested crystallization conditions. Some of the itam$ were refined and the use of
micro-seeding technique was crucial to obtain better gualystals. X-ray diffraction data
were collected at the LNLS protein crystallography beaeh®3B-MX1. LIC10793 crystals
diffract up to 2.2 resolution and belong to the space grouf2f22, with unit-cell parame-
ters a=77.67 b=84.75 ¢=130.06 . Crystallization trials)\gghe seleno-methionine labeled
protein are in progress, aiming at the structure determoinaising the MAD method.
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Identificagdo de Novas LesGes Formadas em DNA Através de Ensgiio
vitro e in vivo de Tratamento Fotoquimioterapico PUVA (Psoralenos +
Luz Ultravioleta-A) Via Espectrometria de Massas (QTOF).

Paula-Pereira Jr., M. ¥. Alves, A. M1, Felicio, D. L1, SOARES, M.R?, Leitdo, A.C1,
and C. Lagé

1 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

A fotoquimioterapia PUVA (Psoralenos mais luz ultravialét), utilizada na Dermatologia
no tratamento de diferentes patologias, como psoriasdigositonsiste na inducao da for-
magcao de adutos entre psoraleno e nucleotideos do DNA; csadotos (em apenas uma das
fitas) e crosslinks (duplamente formados entre psoraleasedipostas do DNA), resultando
efeitos genotoxicos e mutagénicos que inviabilizam manpdie e replicacéo celular. Células
de E. coli tratadas com agentes fisicos e quimicos, lancamdméeparo de lesdes formadas
no DNA pelo Reparo por Excisédo de Nucleotideos (NER) do CertpProtéico UvrABC.
Amostras de DNA com diferentes concentracdes de psoralgiigados nos experimentos
foram submetidos a dose de radiacdo UV-A (320-400nm). Assalamforam hidrolisadas
e analisadas via Espectrometria de Massas (QTOF). Alémsdedga esperadas no DNA
em bases pirimidinicas (Citosina e Timina), foram iderdii@s lesGes até entdo ndo descri-
tas como substratos-alvo da ligacdo com psoralenos: bigagr@ bases purinicas (Adenina e
Guanina), fator maior de mutagenicidade do tratamento P&Yassivel desencadeador de
neoplasias. O presente estudo também identificou formagaiids abasicos no DNA, tam-
bém néo descritos como lesdes formadas pelo tratamento Ribviado linha de perspectiva
da utilizacdo de segunda via enzimatica de reparo das |as8&&paro por Excisdo de Bases
(BER). Os dados reforcam a necessidade de remodelar plagde0VA, em vias de futu-
ras utilizagBes de psoralenos mais eficazes no tratamenotdientando a sua potencialidade
junto a Dermatologia.

Acknowledgements
Desenvolvimento do Trabalho:

Universidade Federal do Rio de Janeiro - Centro de Ciéneigadide- Instituto de Bi-
ofisica Carlos Chagas Filho -Programa de Biologia Moleceil&strutural - Laboratério de
Radiobiologia Molecular

Associacao Brasileira de Tecnologia de Luz Sincrotron -okatdrio Nacional de Luz
Sincrotron - Centro de Biologia Molecular e Estrutural - beiério de Espectrometria de
Massas

Apoio Financeiro: FAPERJ e CNPq

19



12

STRUCTURES OF BOVINE BETA-TRYPSIN IN COMPLEX WITH
BENZAMIDINE DERIVATIVES

Perilo, C.St, Nagem, R. A. B, Martins, V. T, Pereira, M. B, and Santoro, M. M.

1 Universidade Federal de Minas Gerais - Belo Horizonte MG Brazil
2 UNIVERSIDADE FEDERAL DE MINAS GERAIS - MG Brazil

Serine proteinases play a central role in several physolmgcesses, spanning from diges-
tion to key regulatory mechanisms. Since proteolytic lieastcontrol many biological pro-
cesses, discovery of new and stronger inhibitors of prggols an important field of modern
chemistry. Trypsin is a well-studied serine proteinasesigdor carboxyl terminus of lysine
and arginine. A large number of synthetic trypsin inhikstis derived from benzamidine,
which is a model system for the basic alpha-amino acids imgiand lysine. The reactive
site of trypsin, as well as its complex with benzamidine hasrbcompletely characterized
by X-ray crystallography. Thermodynamic studies have shdvat p-substituted benzami-
dine, berenil and pentamidine are even stronger inhib@btg/psin than benzamidine itself,
although the crystallographic structures of these conggldsave not been solved yet. In this
context, the objective of the present study is to solve theckire of the complexes between
beta-trypsin and benzamidine inhibitor derivatives (gravhenzamidine, berenil and penta-
midine) using X-ray crystallography. Bovine beta-trypsias purified by chromatography.
Crystals of beta-trypsin in complex with p-aminobenzamédiberenil and pentamidine were
grown at 18 Celsius degrees by the hanging drop vapor diffusiethod, using ammonium
sulfate and/or PEG 3350/4000 as precipitants. Diffraatiata were collected at the Brazilian
Synchrotron Light Laboratory. Preliminary analyses otglen density maps for the comple-
xes revealed the presence of the ligands in the catalyticafléhe enzyme. Refinement and
structural comparison of the complexes are being condwtéee Instituto de Ciéncias Bio-
l6gicas at the Universidade Federal de Minas Gerais (ICBIGK
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O Dominio MPN da proteina Mov34 é Independente de Metal

Sanches, M Alves, B.S.Ct, Zanchin, N. I. &, and Guimarées, B.&.

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Proteossomos séo grandes complexos multi-protéicosvetesino processo de degradacéo
de proteinas indesejadas e mal-enoveladas. Em célulasitigcas as proteinas intracelulares
séo ubiquitinadas antes de serem degradadas pelo compié&ogsomo 26S, que é formado
pela associacdo ATP-dependente do proteossomo 20S (p@ictemase multicatalitico) com
dois complexos 19S. A proteina PSMD7 (Proteasome 26S né&a$d subunit 7), também
conhecida como Mov34, é um dos componentes ATP-independatibunidade regulatéria
19S, que possui um motivo KEKE caracteristico no seu C-taaini

A proteina humana Mov34 foi descrita como contendo um daNrierminal com o mo-
tivo estrutural MPN (Mprlp, Padlp N-terminal), normalmesahcontrados em subunidades
de complexos multi-proteinas. Neste trabalho foram rédadvas estruturas cristalogréaficas
de duas construcdes desse dominio N-terminal da hMov34camando os amino&cidos de
1 até 186 (MPN1-186) e outra contendo os aminoacidos 1 attMIFM1-177). Todos os con-
juntos de dados foram coletados na linha MX1 do LNLS. As caaiges estruturais entre
essas estruturas com outra estruturA delgidusconfirmam a existéncia do motivo MPN na
proteina hMov34. Analises estruturais e biofisicas moetnajue a proteina hMov34 néo liga
metal, em oposicao a estrutura dependente de zingo fidgidus Comparacgbes de seqiién-
cia de aminoéacidos da hMov34 com outras proteina contendordnib MPN mostraram
gue essas proteinas relacionadas a hMov34 também saonddepes de metal. Esses dados
levam a concluséo de que existem dois tipos de dominios MRNdependente de metal,
relacionado a proteina RPN11 e que pode apresentar atvisigpkptidase, e outro dominio
estrutural livre de metal, relacionado as proteinas RPN8@/B4, provavelmente envolvido
em processos de interagdo proteina-proteina e na estakilitt complexos.
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Structural Studies The Hgxprt From Pyrococcus Horikoshii

Dantas, D.3, Pereira, G. A. @, and Medrano, F. 3.

1 Universidade Estadual de Campinas - Campinas SP Brazil
2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Purine phosphoribosyltransferases are involved in thegalof purine bases. They catalyse
the reversible transfer, dependent of magnesium, of a ploowsyl group from 5-phospho-
a-D-ribosyl 1-pyrophosphate to a purine base releasingghesphate, resulting in the cor-
renponding nucleotide monophosphate. HPRT from P. hdnikekows significant differen-
ces in key residues in three of the four catalytic loops. Hefth the study of this protein
from a hyperthermophylic microorganism we would like to getne insights into the se-
guence rearrangements that a protein should go throughinctiga necessary stability to
perform its activity at high temperature. We have clonedgéiee coding for the HPRT from
P. horikoshii in the pET15b expression vector, and expre#seée. coli. The protein was
purified in two steps: heating at 7& (1 hour) followed by centrifugation to eliminate all
the precipitated material and a second step of affinity clatography. We have carried out
steady-state kinetic assays to discover the specificithisfgrotein. The reaction is more
efficient with hypoxanthine, followed by guanine and xan&iwith a great dependence of
the catalytic constant with temperature, being more efiici higher temperatures. We show
that this protein is able to salvage hypoxanthine, guanmkxanthine. Further studies will
give us insights on the effect of sequence rearrangemeritedimal structure of the protein.
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Avaliacdo da influéncia de flavonoides na estrutura e funcaoal
fosfolipase A de Crotalus durissus cascavella

Santos, M.L%, Iglesias, C.\}, Toyama MH, and Aparicio, R

Universidade Estadual de Campinas - Campinas SP Brazil

Fosfolipase A (PLA;; EC 3.1.1.4) é uma enzima envolvida na formacao de acido®gra

e lisofosfolipideos. Em adic&o a sua funcéo enzimatica,Bld& veneno de cobras exibem
diversos efeitos farmacolégicos, incluindo neurotoxadié, inducao de eventos inflamatérios
e edemas. Estudos recentes revelaram que o tratamentdalpése A isolada de veneno
deC. d. cascavellguma PLA do grupo IlI) com o flavonéide morina, apresentou uma consi-
deravel diminuicdo da atividade enzimatica e bactericitiss sua capacidade inflamatoria e
neurotdxica ndo foram afetadas. Esses efeitos foram oekzdds com mudangas na estrutura
secundaria da PLA(Iglesias, C.V. et al., 2005,0xicon46: 751-758). Neste trabalho estu-
damos a influéncia de alguns flavonéides na estrutura dg BEL. d. cascavellatravés

do Espalhamento de raios X a Baixos Angulos (SAXS). Os rasoét mostraram que n&o
houve desenovelamento da PLdepois do tratamento com os flavonéides. Obtivemos tam-
bém modelos de baixa resolugdo para a fosfolipgseafiva e tratada com os flavondides.
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Structural studies of two bZIP (SCF12 and SCF5) transcriptian factors
from sugarcane

Kiyota, E1, Santos, M.L%, Schlégl, P. £, Aparicio, R, and Menossi

1 Universidade Estadual de Campinas - Campinas SP Brazil
2 Universidade Federal de Santa Catarina - Florianépolis SC Brazil

Transcription factors recognize specific sequences of DNé ragulate transcription inte-
racting with promoter regions of genes and with basal coraptsof the transcriptional
machinery. These factors are involved in the control of matracellular processes. Basic
leucine zipper (bZIP) proteins form a large family of trariigtion regulators in plants and
other eukaryotes. These proteins are characterized bysg@d region rich in basic amino
acid residues that binds to the target DNA and the leucingezipegion. The leucine zipper
region is alpha-helical and is formed by several heptadatspef hydrophobic residues, res-
ponsible for bZIP interactions. Dimerization process cggutate interaction between bZIP
and the transcription pre-initiation complex and also niatds interaction with target DNA,
becoming a mechanism of gene expression control. Here,rasem the cloning, expres-
sion and purification of a novel sugarcane bZIP (SCF12).c8iral studies in solution by
circular dichroism spectroscopy for SCF12 and Small AngleaX Scattering (SAXS) for
SCF5 bounded to DNA, including low resolution models ar® alsown. SCF5 expression
and functional characterization was previously repor&zh(6gl, P. Set al., 2004,Plant Sci
167:583-595).
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Estruturas de baixa resolucdo do hTRB (DBD) na auséncia e presea
do elemento responsivo do DNA (F2).

Mario de Oliveira Netd, Figueira, A. C. M}, Santos, MA, A.F. Craievic, and
Polikarpov, I

1 Universidade de S&do Paulo - S&o Carlos - Sdo Carlos SP Brazil
2 Universidade de Sao Paulo - Sdo Paulo - Sdo Paulo SP Brazil

Os receptores nucleares sao proteinas responsaveis gualiecé® da transcricdo de genes-
alvo, mediando os efeitos pleiotrépicos dos hormoniodfilipos nas células. Estes recep-
tores agem como fatores de transcri¢cdo agindo diretamenateéa da associagao fisica com
uma grande variedade de reguladores hormonais ou de quir@atisim como sinais meta-
bélicos, estando intimamente relacionados a diversascdseprincipalmente a varios tipos
de cancer, sendo, por isso, considerados “ alvos ” para mexsgsas. Os grupos de agonistas
(glucocorticdides, estrogénios, antiestrogénios, vitanb, retinéides, androgénios, antian-
drogénios e tiroxina) e antagonistas que atuam nestesoeegpconstituem hoje a classe de
farmacos mais procurada para a pratica médica, sendonfmrtam dos mais importantes
alvos para o desenvolvimento de medicamentos. Estes oeesf#ao proteinas modulares,
possuindo dois dominios principais, o dominio de ligacéligamte (LBD - Ligand Binding
Domain) e o dominio de ligagdo ao DNA (DBD - DNA Binding Dompgio qual possui
alta identidade sequencial entre os diversos recept@aedpsesponsavel tanto pela ligagéo
especifica do receptor a seqiiéncia de DNA alvo, assim consoifcsca capacidade de di-
merizacao. Até o momento o complexo cristalografico do Recéfpreoideano ligado ao
elemento responsivo do DNA F2 (hTRB F2), assim como nenhumo @BD de receptor
nuclear disposto neste sitio de ligacédo € avaliado, estlelS&AXS permitem a visualizacéo
do hTRB na presenga e na auséncia do elemento responsivoAl&DBbm uma resolucdo
de aproximadamente 20 Angstrons, possibilitando a cag@rtridimensional do complexo.
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Estructura de la fosfofructoquinasa-2 deEscherichia coli Presencia del
motivo conservado NXXE en el sitio activo

Caniuguir, Al, Cabrera, R, Ambrosio, A.L.B2, Garrat, R. G, Guixé, V1, and Babul, J.

1 Universidad de Chile - Santiago Chile
2 Universidade de Sdo Paulo - S&o Carlos - Sdo Carlos SP Brazil

En Escherichia colidos quinasas no homélogas dependientes de ATP catalifastdaila-
cion de fructosa-6-fosfato: Pfk-1 que pertenece a la fanikKA y Pfk-2 que pertenece a
la superfamilia riboguinasa de quinasas de azUcaresdosfdemas de la funcion catalitica,
ambas enzimas convergen en presentar inhibicién por sasubtgATP. En Ptk-2, el efecto
inhibitorio esta relacionado con la unién de MgATP a un siiestérico y con un cambio
en el estado de agregacién del dimero nativo hacia una fatmaartérica. Aunque, Pfk-1y
Pfk-2 han sido bioquimicamente caracterizadas, solo taagta de Pfk-1 ha sido resuelta
por difraccion de rayos-X. Con el propdsito de determingregixnentalmente la estructura
de Pftk-2, ésta fue cristalizada por el método de difusiérap@ren gota suspendida usando
acetato de sodio 0,1 M pH 5,3, y PEG 6000 12% (p/v) como ageatéjitante. Los cristales
fueron crecidos en presencia de MgATP y difractaron hasiaesolucion de 1.98 A(usando
un detector MAR CCD). Los cristales del complejo Pfk-2-Md#Apertenecen al sistema or-
torrémbico, grupo espacial P22Zon parametros de celda unitaria a = 42,8 A, b = 86,8 A,
c=171,3 Aya = B =y = 9. El modelo de la estructura se resolvid por el método de
reemplazo molecular usando como modelo la proteina 2abgt@Ba-1-fosfato quinasa de
Bacillus aloduransno publicado). Como se esperaba, Pfk-2 forma tetramersdouesta
acomplejada con MgATP. El plegamiento de la subunidad dé&}2 Bsta constituida por dos
dominios: el dominio mayor tiene una helf@entral rodeada por deshélices y un domi-
nio menor con cuatro hebrfisgque forman parte de la interfaz monémero-monémero. Por
otra parte, la interfaz dimero-dimero involucra contaetuse residuos del dominio mayor.
Uno de los motivos de secuencia conservado entre los misnaerda superfamilia ribo-
guinasa de quinasas de azlcares es el motivo NXXE, el quelbhasdciado a la union de
ligandos al sitio activo. La densidad electronica en eb sititivo de la Pfk-2, muestra que
los residuos N187 y E190 del motivo, interactian con dos cutdé de ATP y dos iones de
Mg?+. Se compara la superposicion estructural del motivo NXXIEatwos miembros de la
superfamilia riboquinasa dependientes de ATP y ADP. (Foytde040892).
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Structural studies of Xylellain, a cysteine protease fromXylella fastidiosa

Leite, N.R%, Oliva, M. A. V.1, Nogaroto, \Z, Gianotti, A2, Oliva, G1, Henrique-Silva, F,
and Thiemann, O. H.

1 Universidade de Sdo Paulo - S&o Carlos - Sdo Carlos SP Brazil
2 Universidade Federal de S&o Carlos - Sdo Carlos SP Brazil

Xylella fastidiosas a xylem-limited, Gram-negative bacterium responsiblegflarge num-
ber of economically important plant diseases, such as &altsease in grapevines, citrus
variegated chlorosis (CVC) in sweet oranges and leaf sadisgases in other plants, inclu-
ding almond, plum, oleander, mulberry and coffee. In alesaX. fastidiosanfects the plant
xylem and impairs fruit production. Proteins such as prsgsacellulases and lipases may be
involved in the infection process by disrupting plant tessuind allowing the spread of bac-
teria throughout the vascular system. The interest in oysigroteases as chemotherapeutic
targets stems from the recognition that they are criticah#olife cycle or pathogenicity of
a large number of parasites. The gene coding to xylellainc@sed into pET28a (Noga-
roto, V. et al, 2006), and transformed intescherichia coli(BL21-DE3). The recombinant
protein was purified by nickel-NTA affinity column. Crystad$ xylellain formed at 18°C

by hanging drop vapor diffusion using PEG8000 as precifidgaragent. X-ray diffraction
data were collected on a MAR345 image plate using osmic miocused CuKa X-rays,
generated by a RIGAKU ultra X-18 rotating anode operatin@lainA and 50 kV, with com-
pleteness of 95%, the crystal belongs space group P1 andlatres of 1.65 . Attempts
to solve structure by molecular replacement did not reduttelear solutions. Heavy atoms
quick cryo-soacking did not result in heavy-atom contagrirystals. Seleno-methionine con-
taining xylellain crystals were produced and collected eidBhaven National Laboratory
(BNL). Eight selenium sites were found and the structure sedged by single-wavelength
anomalous dispersion (SAD). The final structure was refigedhat the best native data set
(1.65) showing R/Rfree= 17/19 and FOM=86 % and one intriguibonucleotide with unk-
nown function was found outside the active site. Mutantsydielain have been produced to
study the effect of this ribonucleotide in the structure.
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Structural Studies of glyoxalase Il from Salmonella typhimuriurhT2
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AJ;da Costa, A Soncini F, and Vila, A.J?
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The glyoxalase system consists of two enzymes, lactogtligne lyase (glyoxalase I, GIx 1)
and hydroxyacylglutathione hydrolase (glyoxalase Il, @)xthat act coordinately to convert
a variety ofa-keto aldehydes into hydroxyacids in the presence of dlidae. GLX2 is
part of the metall3-lactamase (MBL) superfamily. The members of this supeifaare
characterized by the presence ofcgiaf3 fold and a conserved motif able to bind up to two
metal ions in their active sites. Variations on the sequeatements of this motif have been
correlated with the selectivity towards different metalspfor instancérabidopsis thaliana
cytoplasmic GLX2 (GLX2-2) can bind zinc, iron, and manganets mitochondrial isoform
(GLX 2-5) is airon/zinc protein, while the human enzyme wepzarted to bind two zinc ions.
We have identified in th8almonella typhimuriurhT2 genome an ORF showing a significant
homology sequence with glyoxalases I, containing the tiugtanetal binding motif and
protein fold of MBL superfamily. This ORF was PCR-amplifieth chromosomal DNA
and cloned in a pET32 expression vector to generate a fusaeip to thioredoxin (Trx-
tag) and His-Tag sequence. The resulting protein (GloB) ev@sexpressed and purified.
GloB was able to hydrolyze S-D-lactoylglutathione, depricbn the presence of divalent
metal ion. This protein was able to bind iron, zinc as well anganese in its bimetallic
center, as revealed by atomic absorption measurementS\NtR-and EPR. Diffraction data
were collected until 1.45 resolution, at bean line MX1 in Blian National Light Source,
crystal belongs P21 space group with dimensions of cell A343, B=57.17 , C=53.9
andp= 111.90. Data were integrated and reduced with Mosflm and intessitiere scaled
with Scala, from the CCP4 suite. One clear solution was fdundholecular replacement,
usingA. thalianaGLX2 (PDB 1XM8) as search model. Structure $ftyphimuriunGloB
showed that the protein presents the predicted éfdth3 with the putative metal binding
ligands involved in the coordination of the metal ions in@méiallic center. The final structure
showed Rfactor/Rfree=14.8/18.5, FOM= 93%. Ramachandratysis showed that 92% of
the residues are located in most favored regions while thev8# in additional and general
allowed regions.
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Solution Structure of the L. majorand T. bruceiSelenophosphate
Synthetase (SELD) by Small Angle X-Ray Scattering

Pimenta Jr., A. A, Sculaccio S. A, Rodrigues, E. M, Oliveira, C. L. P?, Torriani, 12,
and Thiemann, O. H.

1 Universidade de Sao Paulo - S&o Carlos - Sdo Carlos SP Brazil
2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

The translation processes play a central role in the genegtdbolism of the cell. In par-
ticular the pathway of synthesis and incorporation of thénanacids selenocysteine and
pirrolysine, that results in the expansion of the genetitecto a total of 22 amino acids. Se-
lenocysteine represents the main biological form of thenelgt selenium incorporated into
selenoproteins at an in phase termination codon (UGAEdaherichia colithe main pro-
teins involved are: Selenocysteine Synthase (SelA), 8figed Elongation Factor (SelB or
EFSec), Selenophosphate Synthetase (SelD), a specific {(EMAsec - SelC) and a Se-
lenocysteine Insertion Sequence (SECIS). The protein,Sibject of this work, catalyses
the formation of selenophosphate from selenite and ATPeRestudies have verified the
presence of the gerseIDin LeishamaniaandTripanosomaThese genes, of 1197 and 1179
base pairs encode for proteins of 399 and 393 amino acidsecteely, with a molecular
mass of 43 kDa. Thé&. major and T. brucei selDgenes were PCR amplified and cloned
into the expression vector pET28a. An effective expresaimhpurification protocol was es-
tablished for the recombinant proteins. Small angle X-resttering 2D data was collected
at the SAXS-2 beamline at the Brazilian Synchrotron Lighibdwatory (LNLS) at 407 and
1620 mm for each enzyme. SAXS is being analyzed using theqmg DATASQUEEZE,
IGOR and GNOM. Models will be build by chain modeling using SBOR. The molecular
characterization for the. majorandT. bruceiSELD is also presented.
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Crystal structure of the periplasmic molybdate-binding protein (ModA)
from the plant pathogen Xanthomonas axonopodis. citri

Santacruz, C. B Balan, A, Moutran, A2, Neshich G, Ferreira, L.C.S, and Barbosa,
JAR.G?

1 Universidade de S&o Paulo - S&o Paulo - S&o Paulo SP Brazil

2 Universidade de S&o Paulo - S&o Paulo - SP Brazil

3 Empresa Brasileira de Pesquisas Agropecudrias - Campinas SP Brazil
4 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

We report the crystal structure of the periplasmic molybdzihding protein (ModA) of the
plant pathogerXanthomonas axonopodiw. citri (Xac) responsible for the canker disease
affecting citrus plants. Structures of molybdate transsrhave been solved in other spe-
cies includingescherichia col(Eco) andAzotobacter vineland{iAzg, however, no ortholog
derived from plant-associated bacteria has been repootéat.sX-ray diffraction data were
collected to a maximum resolution of 1.75 at the DO3B-MX1rh&ae of the LNLS. The
structure was solved with the molecular replacement metivbére theEco ortholog was
used as a template. TikacModA structure is ellipsoidal with dimensions of approxiels

33 x48 x 62 and it is composed of two nearly symmetrical dosagparated by a hinge
region where the substrate-binding site lies. Each donsaam/3 sandwich designated as
N- and C-domains. The N-domain is formed by residues 1-821&63234 and contains a
region defined by on@-sheet with 5 strands that are surrounded hy-Belices, while C-
domain consists of residues 83-195 and is also formed byesieet with 5 strands that are
surrouded by @-helices. Comparisons between the structuresaafModA and theEcoand
Azoorthologs have been done. Alignments of ModA amino acid seges revealed three
groups of molybdate-binding proteins described as phytmggens, enterobacteria and soil
bacteria, respectively. Structural alignment of the thpeseins revealed thatac ModA is
closer toEco ModA, not only in its amino acid sequence (56% of similarithlit also in
its structure. The relationship between the conservataitems of each of the three groups
allows for the suggestion of characteristics common to @tiis and those that are specific
to each group.
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Cloning, expression and purification of the human septin 2 ad the
GTPase domain of the human septin 6

Souza, T.A.C.B, Rampasio, R. R, Zanchin, N. I. &, and Barbosa, J.A.R.&.

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Septins are a family of conserved proteins that are essémtiaytokinesis in a wide range
of organisms including fungi, Drosophila and mammals. SpHaman septins comprise a
family of 13 genes that encode GTP-binding proteins. Theyiavolved in other cellular
processes, such as vesicle trafficking and exocytosis. éneasing body of data implicates
the septin family in the pathogenesis of diverse diseasesstacluding neoplasia, neuro-
degenerative conditions and infections. All septins slaanéghly conserved domain related
to those found in small GTPases, and septins have been shdvimd and hydrolyze GTP.
Human septin 2 has been cloned in expression vector pETZBassed irEscherichia coli
BL21(DE3) and purified, but suffers from severe aggregatfoscreening among different
buffers shows that septin 2 purified in a solution contairiiing-HCI 200 mM, NaCl 150
mM, Gycerol 5% and GTP 40M has a much lower degree of aggregation. Septin 2 was
purified using this solution by affinity chromatography émled by gel filtration chromato-
graphy. The purified protein appears to crystallize in MPRodihd Cadmium Chloride 0.2
M. Some refinements of the conditions are under way in ourrtahtory in order to achieve
good diffraction quality crystals. The GTPase domain otisefpwas cloned, expressed and
purified in the same way as septin 2. Septin 6 also suffers fewvere aggregation, which
was avoided by purifying it in the following buffer: Tris-HG0 mM, Glycerol 5% and GTP
40 uM. Septin 6 has been submitted to initial screenings usiegalowing kits: Classic-
Nextal, MPD-Nextal, lon-Nextal, Cation-Nextal, AmSO4¥tal, PEGs-Nextal, Wizard | e
Il (Emerald); but until now no crystals were observed.
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Structural insights into the exosome RNA processing mechasm
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The expression of genetic information and protein synthalimately depends on the main-
tenance of correct RNA levels. Acting on numerous RNA preitespathways and different
RNA substrates, the exosome, a multiprotein complex of 3'exbnucleases, emerges as a
key component of the RNA-surveillance machinery. In Arctiba exosome core is compo-
sed by two RNase PH proteins, aRrp41 and aRrp42, which assémdy a hexameric ring
by alternating subunits. Such molecular architectureased the exoribonucleolytic active
sites within a catalytic chamber and restrict to a narrownaeaentry the access of only
unstructured RNA. Structural and functional analyses havealed the exosome catalytic
mechanism, however important issues concerning how the RNWogressively processed
remain unclear. Here we show, through a series of crystattsires of the RNase PH core
from Pyrococcus abyss&xosome, the complete picture of the RNA processing mestmani
by the exosome. We found three 10-mer RNA strands assembketriple helix within the
catalytic chamber of the RNA-bound structure. The five inmesst 3’ end bases occupies an
specific RNA bind cleft, while the remaining nucleotides atk strand extend to the back
entry of the core channel. Furthermore, the structure cexapl with CDP have revealed that
residues from both aRrp41 and aRrp42 subunits form the looslitic active sites and the
ADP bound structure surprisingly showed the nucleotideupging an unexpected pocket,
which was postulated to be exit way after catalysis. Ourltesuggest that RNA transloca-
tion and processivity within the exosome requires the adton between three RNA strands,
which are processed concomitantly.
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Crystallographic structure of lysosyme 1 fromMusca domestica
complexed with chitotetraose

Valério, A. A, Cancado F.¢, Marana, S.R, and Barbosa, J.A.R.&.
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Lysozymes (EC 3.2.2.27) catalyze the hydrolysis of-Hhkages between N-acetylmuramic
acid and N-acetylglucosamine residues in peptideoglydaheobacteria wall. Lysozymes
from family 22 are usually part of defense system againsteliac However, some lysozy-
mes have a different biological function: in some animadke mammals and insects, they
are involved in the digestion of bacteria. Here, we repoet filst structure of a complex
with a digestive lysozyme. Lysozyme 1, found in the gubafsca domesticavas expressed
as a recombinant protein iRichia pastorisand purified. Samples of purified enzyme (9.6
mg.mi~1) were submitted to crystallization using the sitting-dnagpor-diffusion method
and previously found conditions. The complex of lysozymedif Musca domesticavith
chitotetraose was prepared by soaking and diffractionwdata collected at the protein crys-
tallography beam line DO3B-MX1 of the LNLS. The data set waxpssed using HKL-2000
and CCP4 package to a maximum resolution of 1.9 . Molecufdacement was performed
with the MOLREP program using one monomer of the lysozymetiveatructure, deposited
in PDB with code 2FBD, as a search model. Initial crystaliquyic refinement was perfor-
med with one cycle of simulated annealing using CNS. Sulesgquycles of refinement were
carried out with REFMAC. Model building was done with the grams O and Coot by ins-
pecting the 3Fo-2Fc and Fo-Fc electron density maps. Thadigvas copied and adjusted
from the coordinates of tryacetylchitotriose obtainedthia Hic-Up database. We shall pre-
sent an analysis of the active site and its interactions thi#Higand that intends to contribute
for the comprehension of the molecular adaptations of yisisdyme to the digestive function.
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Three-dimensional structure of Saccharomyces cerevisi@utaredoxin2
- glutathione mixed disulfide complex

Discola, K. F, Oliveira, M.A1, Guimaréaes, B.G, and Netto, L.E.S.

1 Universidade de Sao Paulo - S&o Paulo - S30 Paolo SP Brazil
2 Laboratério Nacional de Luz Sfncrotron - Campinas SP Brazil

Glutaredoxins are small (9-12 kDa) heat stable proteink waftleast one cysteine at their
active sites that are highly conserved throughout evatutiche ubiquitous distribution of
glutaredoxins is probably related to the fact that theseéepre are involved in many cel-
lular processes, including protein folding, regulationpodtein activity, reduction of dehy-
droascorbate, repair of oxidatively damaged proteins atghsr metabolism. In the yeast
Saccharomyces cerevisifige glutaredoxin genes (GRX1-5) were identified. The Grxd an
Grx2 isoforms are dithiol proteins with a Cys-Pro-Tyr-Cystihin their active site, whereas
Grx3, Grx4 and Grx5 are monothiol proteins that contain Gy-Phe-Ser in their active site.
The importance of glutaredoxin is classically related woftict that these proteins possess the
ability to reduce disulfide bonds. Changes in the thioldfide redox status of proteins are
important not only for the reactivation of enzymes and fatein folding and stability, but
also for the control of protein function. Our objective igtlunctional and structural charac-
terization of the yeast glutaredoxins by biochemical assad X-Ray crystallography. We
already had determined the crystallographic structureeabyGrx2 at 2.05 resolution in the
oxidized state. And we reported here the determinationefhihee-dimensional structure of
yeast Grx2-C30S mutant with glutathionyl mixed disulfidé &1 resolution. We expect that
an accurate analysis of the structures of Grx2 may congitiut better understanding of its
enzymatic mechanisms.
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Crystallization, X-ray diffraction data collection and structure
determination of cytoplasmatic thioredoxin peroxidase 1,C47S mutant,
from Saccharomyces cerevisiae

Oliveira, M.A1, Genu, \}, Discola, K. F, Alves, S.\A, Guimaraes, B.G, and Netto,
L.E.S?
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Saccharomyces cerevisiagtoplasmatic thioredoxin peroxidase | (cCTPxI) is a bidtional
protein with protective roles in the cellular defenses aglabxidative stress and heat shock,
exhibiting peroxidase and chaperone activities. The atwaygeactivity is trigged by speci-
fic overoxidation of a cysteine residue (Cys 47) and/or higingeratures, and is confer-
red through quaternary structural reorganization of dinreicomplexes of higher molecular
weight. A recombinant mutant of cTPxI froB\. cerevisiagcarrying the substitution of cys-
teine 47 by serine, was overexpressefischerichia colias a Hig-tagged fusion protein and
purified by nickel-affinity chromatography. Crystals wetgained by the hanging-drop va-
por diffusion method from the protein previously treatedhwii,4-dithiothreithol using PEG
3000 as precipitant and sodium fluoride as additive. Thetaly$elong to the monoclinic
space group C2, with unit cell parametars 239.98b = 51.96,c = 193.43 ,beta= 92.33.
Diffraction data were collected to 2.8 resolution using ackyotron radiation source, crys-
tal structure was solved by molecular replacement methadsstructure refinement is in
progress.
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Expression and purification of mesothelin for structural studies

Santos, C. R.and Barbosa, J.A.R.&.
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Mesothelin is a glycoprotein present in normal mesothalgls and in a variety of tu-
mor cells, including mesothelioma, ovarian cancer and igatic cancer. It is expressed
as a 69-kDa precursor protein that is cleaved in megakatgoogtentiating factor (31-
kDa) and mesothelin (40-kDa). The first is released to theiwnedand the second is
glycosylphosphatidylinositol-ancored to the membranestthelin is a differentiation an-
tigen considered a promising candidate for target therdmancer and a potential tumor
marker. Even though mesothelin’s biological function iskmwn yet, anti-mesothelin im-
munotoxins with antitumor activity have been developed@Né vaccines studies encoding
mesothelin peptides have been carried out. The gene regiogsponding to mesothelin was
PCR amplified from a human leukocyte library and cloned intadified pET28a vector.
Mesothelin (E296-G580) was expressedEischerichia coliBL21(DE3) with a N-terminal
Hisg-tag. Only small amounts of protein remained soluble whikerhajority was present in
the inclusion bodies. The soluble form was purified by afficiromatography and gel filtra-
tion. The insoluble form was denatured and purified by affioitromatography and refolded
by dialysis. Biophysical characterization was performedtfoth samples, showing similar
results and indicating that the refolded protein is in itiweaconformation. The refolded
protein has been used for crystallization trials after g/aoval of the Hig-tag with TEV
protease.
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Structural and Functional Studies of the Outer Membrane Lipoprotein
(OmlA) from Xanthomonas citri

Teixeira, M. M. A1, Benedetti C.E, Sforca, ML, Pertinhez, T. &, and Spisni, A
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Xanthomonas axonopodiw citri (Xac) is the bacterium that causes citrus canker, a disease
of great impact to the Brazilian citriculture. Th&c 1516 gene encodes an outer membrane
lipoprotein (OmIA) whose function remains unknown. The @ngene is found adjacently
to the gene encoding tHerric uptake regulatoFur), the most important regulator of iron
homeostasis in bacteria. SinceXac these genes are oriented in opposite directions, they
might share promoter regions, suggesting co-regulatiodrofA/Fur as well as a possible
role of OmIA on iron metabolism. To study the regulation of @rur, green fluorescent
protein was cloned downstream from the promoters of OmIA Badand these reporter
constructs were introduced in¥acto infect Citrus leaves. Fluorescence microscopy shows
that both reporter bacteria recovered from infiltrated ésasxhibited increased fluorescence.
Thus, both the OmIA and Fur promoters are up-regulatedaioduring infection, which is
consistent with the idea of co-regulation of OmIA/Fur. Thenl@ protein was detected by
western blot in crude extracts of wild typ&@cgrown in the presence of gite, an iron che-
lator and sodium benzoate. Lower protein levels were oleskiv the presence of the iron
chelator, suggesting that the OmIA gene is not up-regulayddck of iron. To associate func-
tional and structural data, the OmIA protein was expresséN- 13C enriched media for the
resolution of its 3D (three-dimensional) structure by NMW®u¢lear Magnetic Resonance).
Multidimensional NMR experiments were then carried outi@ presence of phosphate buf-
fer, allowing the complete backbone and side chain res@naasignments. The Chemical
Shift Index (CSI) pattern compared with molecular dynandiaga shows that the protein has
alpha-helical and beta-sheet elements and unfolded N- @edh@inals. NOESY spectra con-
firm the secondary structure pattern and NOE unambiguougnasents are being used as
distance constraints to determine the protein 3D strucRmiminary modeling calculations
reveal a folded core characterized by the presence of twtadiplical elements and three
anti-parallel beta strands and unfolded C- and N- termiogligns. We expect that the OmIA
3D NMR structure will provide us with clues on the biologi¢ahction of this protein.
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Structural Studies the Hgxprt from Pyrococcus horikoshii

Dantas, D.3, Pereira, G. A. @, and Medrano, F. 3.
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Purine phosphoribosyltransferases are involved in thimpilrases salvage. They catalyze the
reversible transfer of a phosphoribosyl group from 5-phosp-D-ribosyl 1-pyrophosphate
(PRPP) to a purine base (hypoxanthine, guanine or xantrefegsing pyrophosphate, resul-
ting in the corresponding nucleotide monophosphate (IMRPGr XMP). HPRT fromPy-
rococcus horikoshi{fPhHPRT), a hyperthermophylic microorganism, shows §icanit diffe-
rences in key residues present in three of the four catdbydiss. The objective of this study
is to characterize the thermal stability of PhHPRT to getaansights into the protein se-
guence rearrangements necessary to enzymatic activiilgtatdmperatures. We have cloned
PhHPRT gene in the pET15b expression vector, and exprdssgatatein inEscherichia coli
BL21 Star"M(DE3). The protein was purified by heating (752C) and préaiinigE. coli de-
natured protein, followed by an immobilized metal affinityematography. Steady-state ki-
netic assays showed that phHPRT is a hypoxanthine-guaaimiine phosphoribosyltrans-
ferase. CD analysis of PhHPRT and HPRT frdnypanossoma cruziesulted in different
spectra, which can reflect a different folding at some pafrthe@se proteins. We have also
obtained the DLS spectrum of phHPRT, which indicated a hexastigomerization of this
protein. Further studies will give us some insights on theatfof sequence rearrangements
on the final structure of the protein.
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Structural and functional studies of the oxidoreductases BbA from
Xylella fastidiosa

Rinaldi, F. C! and Guimaréaes, B.&.
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The disulfide oxidoreductases (DsbA) are periplasmic pistavolved in disulfide bond for-
mation. The DsbA's assist the correct folding of exportestgins containing disulfide bonds.
In Vibrio choleraeone member of this protein family is required for the funsibmaturation
of secreted virulence factorXylella fastidiosais a phytopathogenic bacterium that causes
serious diseases in a wide range of economically importapscX. fastidiossgenome analy-
sis revealed the presence of two different members of Dgty&tein family (for now named
DsbA1l and DsbA2). A sequence alignment showed that theessiti® regions of DsbAl and
DsbA2 differ from each other by one residue, which is congidémportant for enzymatic
activity. We are performing structural and functional s$ésdon these DsbA oxidoreductases
from X. fastidiosa

In this work we have solved the crystal structure of DsbALl hy single-wavelength
anomalous diffraction (SAD) method. The DsbAl labeled veithenomethionine (DsbA1l-
SeMet) was expressedltscherichia coliC43 cells in a SeMet supplemented medium. Mass
spectrometry analysis showed that all three methioninggues were replaced by SeMet.
The DsbA1-SeMet protein was crystallized under the samditions of the native protein.
X-ray diffraction data were collected in the X26C proteiystallography beam line at the
National Synchrotron Light Source (NSLS). A data set watectéd to a resolution of 1.85
A and belonged to space group C2, with unit-cell parametsrs203.16 A, b= 42.54 A,
c= 81.435 A B= 96.15. The selenium substructure (six sites) was solvedy U BHELXD
program. The phases calculated with the program SHARPHARP were sufficient for
automatic tracing of over 93 % of the structure using the @mogARP/WARP. Further ma-
nual rebuilding was done and the three molecules preseheilmsymmetric unit had their
structural refinement carried out with REFMACS5. The conpletodel was refined to a fi-
nal R/Rfree of 0.196/0.233. During refinement procedurespisious electronic density was
found in the protein surface close to the active site residiée believe that a peptide, which
probably came from thE. coli expression system, is responsible for this suspiciousityens
In parallel, fluorescence experiments are being performender to obtain complementary
structural and functional data through the analyses of #tidizing power of DsbAl and
DsbA2.
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Utilizacdo de Técnicas de Espectrometria de Massas para o Estude
Interacdo das Proteinas Tif34p/HisTif35N

Iglesias, A. H: and Gozzo F &
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A espectrometria de massas (MS) € hoje uma técnica bastarzegante com relacéo a
caracterizacao de estrutura primaria de proteinas. Notentas grande vantagens da téc-
nica de MS (altas sensibilidade e rapidez e relativa faadiédno tratamento dos dados) a
torna bastante atrativa para varios outros campos da edragio estrutural de proteinas.
As técnicas tradicionais de caracterizagdo estruturaradieipas, como a Cristalografia de
Raios-X e a Ressonancia Magnética Nuclear podem fornedesdsstruturais de alta resolu-
¢do, mas apresentam algumas limitacdes que impedem seuvassotd. O presente trabalho
visa demonstrar duas diferentes metodologias baseadaspautiometria de Massas (cross-
linking e footprinting) com o objetivo de compreender afiatio entre as proteinas Tif34p
e HisTif35N de Saccharomyces cerevisiae. Essas prote§t@s eelacionadas com o fator
de iniciagcdo de traducéo elF3 em eucariotos, sendo que@stétai um grande complexo
multiprotéico indispensavel para a sintese de proteimasexperimentos de cross-linking,
utiliza-se um reagente quimico que promove a formacéao dedis covalentes em sitios es-
pecificos das proteinas (nesse caso, serdo utilizadositeaggie ligam-se a lisinas e grupos
amino terminal). A determinacado de quais sitios séo ligatt® si, aliada ao comprimento
do reagente utilizado permite a determinagéo de restregjgzciais, que podem ser utilizadas
para a obtencdo de um modelo do sistema de interesse. Nasde sam utilizados rea-
gentes comerciais e sintetizados no laboratério com difesecomprimentos. Os peptideos
gerados da digestdo dessas proteinas foram entao sulsretddlise por LC/MS/MS para
determinacgédo dos sitios de ligacdo dos reagentes. Expadsnde footprinting sdo baseados
no fendmeno de radidlise da agua: radiacéo de alta enedyia amformacéo de radicais hi-
droxila em meio aquoso. Esses radicais tendem a reagir cgiduos que se encontram na
superficie das proteinas. No caso de complexos protéaruts, &4s proteinas isoladas quanto
0 complexo nativo sdo expostos a radiacao. Por meio de exgretos de LC/MS/MS, pode-
se determinar tanto quais os residuos especificos sdo ogidadnto a cinética de oxidacao
de cada um destes. Residuos que se encontram na superfiteragdo entre duas proteinas
ficam "protegidos"da oxidagéo e, portanto, apresentam noamégtica de oxidagdo. Neste tra-
balho, o complexo Tif34p / HisTif35N foi irradiado utilizen-se a linha de radidlise DO6B
do LNLS e os peptideos oxidados analisados por ESI-MS/MS.
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Molecular and Structural Analysis of Maltose-binding Protein of
Xanthomonas citri
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The MalE protein ofXanthomonas axonopodg.citri belongs to a family of transporters
denominated ABC transporters (ATP-Binding Cassete). Thdamgene was cloned and ex-
pressed irEscherichia coliand the recombinant protein was able to bind maltose in vitro
experiments. Three-dimentional structures of maltoskétmese transporters have been sol-
ved in other species includirigscherichia colK12, Thermococcus litoralisAlicyclobacillus
acidocaldariusandPyrococcus furiosushowever, no ortholog derived from plant-associated
bacteria have been reported so far and the transport ofssirgganthomonass completely
unknown. The recombinant purified protein was able to forpiradimidal which have diffrac-
ted at low resolution (around 4-10 ). In this work we reponvragtempts to crystallization
and diffraction. The purified protein was submitted to thgstallization trials with the Jena
Biosciences kit and Hampton Research kit, using the hargyiog vapour diffusion method
and 10 mg/ml of protein (200 uM) bound to 400 uM maltose &iCl8nd £4C. The crystals
were obtained in 12 different conditions and used in theatition assays. The best diffrac-
tion pattern was obtained for the crystals grown at 0,1M-R@ pH 8,0; 3,5 M Sodium
formate at 18C. X-ray diffraction data were collected to a maximum retioluof 2,6 using

a synchrotron-radiation source. Diffraction data werdemtéd for one crystal. Indeed, the
binding of the protein to the different sugars was monitdsgcaircular dichroism analysis.
Indeed, the thermostability of the protein in the open andedl form (unbound and bound to
maltose) in different temperatures was monitored thougtircular dicroism experiments.
Structural analysis and biochemical characterizatiorhisf protein will be important in the
elucidation of the regulation and uptake of maltosXamthomonas
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Proteome of phytopathogen Xanthomonas axonopodis pv. citr
Expression of hypothetical, hypersensitive response and geogenicity
genes

SOARES, M.RL, Facincani, A. B, De Oliveira, J.C.E, and Gozzo F &
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The proteome of Xantomonas axonopodis pv. citri (Xac) wadyaed by liquid chromato-
graphy (LC) and tandem mass spectrometry (MS/MS). Thisagmbr does not require a gel
electrophoresis step and provides a rapidly developedskioapf the proteome. In order to
gain insight into the metabolism of Xac, cells were grown ariaus media and proteins were
proteolyzed with trypsin and examined by 2D LC-MS/MS. SaVeifferent experimental
approaches were utilized to optimize the proteome covemagdedo ensure statistically valid
protein identification. Approximately 40% of all predictptbteins (open reading frames) of
Xac was identified with high confidence, as their componeptiges were unambiguously
assigned to tandem mass spectra. The results obtained isttitly are generally consistent
with those obtained from computational genome analysised@dt 25% genes originally an-
notated as conserved hypothetical were found to encodessgul proteins and for some of
them, functions have been assigned. Although Xac was gréworainfecting conditions,
various proteins related with pathogenicity and virulewege found in this work.
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Purification, characterization and cristalization trials of an protein
isolated from Lonomia obliqguehemolymph with potencialization of
replication of the AQMNPV Baculovirus.
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TheAnticarsia gemmatalis nucleopolyhedrovirusMigPV, a member of the family Bacu-
loviridae, has been widely applied as a biopesticide forcibrtrol of the velvetbean cater-
pillar, which is the main soybean. In this work, we investeghthe benefits of the Grace’s
medium supplemented with 3 %(v/v) proteic pool and fractsmated fromLonomia obli-
guahemolymph on théd\g MNPV baculovirus production. This fraction was obtainedchy
romatography in HPLC. For thigonomia obliquehemolymph was collected from caterpil-
lars in sixth development instar. The collected hemolympls factionated by gel filtration
chromatography in a Sephacryl S-200 and ionic change chiogrephy in Resource Q co-
lumn. The fractions and sub-fractions obtained were aeraly® SDS-Page electrophoresis
gel and tested for optimization of replication of the AQMNRVST-9 cells. All experiments
were carried out in 100 mL shake flasks with working volume ®fiL. The cultures were
performed in a orbital shaker at 100 rpm and@8starting with a inoculum of 3.5x 2@iable
cells/mL. The cells were infected a MOI (multiplicity inféan) of 1. A 611.9-fold increase
in baculovirus replication was achieved when employinge@samedium supplemented with
10%(v/v) of FBS and 3%(v/v) selected fraction chromatogyan addition, a 6443.91-fold
increase in baculovirus replication was obtained whengu§irace’s medium supplemen-
ted with 10%(v/v) FBS and 1%(v/v) of tHeonomia obliquehemolymph. Microcrystals and
polycrystals of the protein isolated frobonomia obliquawere obtained by hanging-drop
vapour-diffusion method in which the protein solution wasiiébrated against a reservoir
solution number 8 of the Crystal Screen (Hampton Reseat8hJ, after approximately th-
ree weaks, but crystallization trials are being perfornteget better crystals.
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MudPIT analysis of the Mycoplasma hyopneumonigeoteome
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Mycoplasma hyopneumoniag an important pathogen for pigs, being the causative agent
of enzootic pneumonia (EP). Recently the genome sequeridegsee M. hyopneumoniae
strains, one non-pathogenic (J) and two pathogenic (74d83a8), have been reported. A
preliminar and complementary proteomic analysis, by twoethsional gel electrophoresis
and MALDI-TOF MS, was also done by our group, for the 7448istrin this work, the
M. hyopneumonia@roteomic analysis has been extended, by the use of muétidiranal
protein identification technology (MudPIT) to identify peins from different strains. So
far, we have analyzed the 7422 (pathogenic) and J straiirtgg bbéle to identify 76 and 28
proteins, respectively. Proteins from many different eimmtfamilies have been identified,
including some related to cytoadherence and possiblywedbin pathogenicity. At least 15
hypothetical or conserved hypothetical genes have beegriexpntally validated, with the
identification of the corresponding protein products. Thisteomic survey will be continued
for both 7422 and J strains, and extended to the 7448 strétier. @ompletion, this work will
allow comparisons between protein profiles of diffedfeinhyopneumoniastrains, which are
likely to help in the identification of virulence determinian
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THERMODYNAMIC PROPERTIES OF PROLYL
OLIGOPEPTIDASE FROM TRYPANOSOMA BRUCEI
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Prolyl oligopeptidase is a ubiquitous serine protease db8flly that hydrolyses substrates
at the carboxyl side of proline and alanine residues. We tHawaonstrated that the irreversi-
ble inhibitors againsTrypanosoma cruzprolyl oligopeptidase arrest trypomastigotes entry
into nonphagocytic host cells, suggesting a role for thizyere in the parasite life cycle. In
this study we present the biophysical characterizationraf/poligopeptidase fronTrypano-
soma bruce{POPTD) that present similar molecular properties witlTitsruzicounterpart.
Aiming at the thermodynamic characterization of this eneyme carried on studies of che-
mical denaturation and quenching of the intrinsic fluoresee Gdn-HCI and Urea cause
alteration on the secondary structure of the protein withange in wavelength. POPTb is
not very stable with deltaG equal 3.6 and 3.7 for Gdn-HCI anelaUrespectively. The pre-
sence of CTAB induces a structural alteration that resoltess of activity, whereas that of
Sorbitol induces quenching of fluorescence with smalles tdsactivity. As for quenching of
fluorescence, Stern-Volmer constants show pH-dependeric€sCl more powerful a quen-
cher than Acrilamide. The transition from the native to teeatured state is a two-state one
with C equal 3.8 for Gdn-HCl and 5.1 for Urea.
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THERMODYNAMIC PROPERTIES OF METHYLTHIOADENOSNE
PHOSPHORYLASE (MTAP) FROM TRYPANOSOMA CRUZI.

Neves, D!, Lima, M. M., Freitas, S. M}, and Santana, J. ®1.
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The rational drug design is based on biochemical and plogital differences between
pathogens and their hosts. The purine metabolism has bestifield as an excellent potential
target in trypanosomatids since these organisms lack thecolar machinery to synthesize
the purinc ring de novo, obtaining purines through purifesgpe pathway or specific trans-
porters. The methylthioadenosine phosphorylase (MTAPI). @iuziplays a crucial role in
this pathway cleaving MTA in adenine and methyl-thioribdsphosphate (MTR1P). This
pathway is potentially exploitable for chemotherapy taiggrotozoan parasites because of
the needs of pre-formed purines and the high cost of metmgosynthesis. We report on the
obtaining of fully active recombinant MTAP that allowed wasstudy its pH dependence un-
folding process, thermal and chemical stability througfeudar dicroism and fluorescence
emission. The secondary structure content was predictad the data from the circular di-
croism. TheT. cruziMTAP showed a high thermal stability, over the pH range froto 8.6,
with a transitional temperature (Tm) between 75 and®@0The protein was also very re-
sistant to chemical denaturation since its unfolding withargjdinium chloride occurred with
more than 3 M. In addition the protein kept folded when trdat@&h a concentration as high
as 8 M of urea. The thermal denaturation data were also useddolate théAG and theAH.
The physicochemical characterization of MTAP can helpldista a better condition to per-
form biological assays, to understand its interaction§ wie environment and to facilitate
its structural analysis.
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Molecular characterization of Citrus sinensigroteins that interact with
Xanthomonas citreffector protein PthA.
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1 Centro de Biologia Molecular e Estrutural - Campinas SP Brazil
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Citrus canker disease, causedanthomonas axonopodis pv. citkac), affects most citrus
species and represents a major threat to the Braziliaouitrre. Plants are infected through
natural openings like stomata or wounds in the surface eklgastems and fruits. Once in
the plant tissue, the bacteria use a type 3 secretion systetjett effector proteins into the
plant cell. These effector proteins, including PthAs, raitanscription of the cell host to the
benefit of the pathogen, leading to the development of theegdesions, such as hypertrophy
and hyperplasia. A number of studies have shown that menalb¢ine AvrBs3/PthA family
function as transcriptional factors in plant cells. To élate how PthA activates transcription
and to establish its molecular mode of action, a two-hylpjsraach was used to identify host
proteins that interact with PthA and therefore could be irtgpa for the development of the
canker lesions. Among the proteinsGifrus sinensisdentified we selected for further studies
an ubiquitin conjugating enzyme and an auxin responserfactdein, both involved in the
control of cell division by auxin signaling pathway. Thesngs were amplified by PCR and
fused with the activating domain of the pOAD vector. The DNAdgment encoding PthA
isoform 4 and 2 were cloned in pOBD vector. Subsequentlyjrteraction between these
proteins was verified by auxotrophic markers and LacZ repgetne, in a two-hybrid system.
The results show that PthA interacts weakly with the auxspomse factor and ubiquitin
conjugating-enzyme genes, relative toceimportin clone (positive control), indicating that
auxin signaling is likely to play a role in the plant injuriesused by Xac.
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Validation of Stanniocalcin-1 (STC1) as a putative microenironment
marker in childhood leukemia and its expression for structual and
functional studies

Trindade, D.M!, Yunes, J. A, and Kobarg, 3.
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The advances of modern biomedical sciences through seiggeotthe human genome,
improvements in the methods of protein and nucleic acidéyaisa and synthesis of drug
libraries through combinatorial chemistry, opened intitigy possibilities for a better unders-
tanding, diagnosis and treatment of cancer. Here we imgagstl some potential target genes
associated with the bone marrow (BM) microenvironment didtlood acute lymphoblastic
leukemia (ALL). Interaction of leukemia cells with BM miceavironment contributes for ac-
quisition of proliferative advantages by leukemia cellg.identify microenvironment genes
modulated by leukemia, we stimulated BM stromal cells bycalturing them with primary
leukemia cells or by addition of ALL patient’s plasma to thdtare medium; and then per-
formed microarray analysis. Leukemia-induced expressfdhese candidate stromal genes,
and other candidates genes from the literature, was eealligtquantitative RT-PCR analy-
sis. STC1 was among the genes that showed, in vitro, highelslef activation by leukemia,
and thus was chosen for further functional and structuralyaes. This up-regulation will be
validated by immunohistochemical expression analysisvhidBpsies from ALL patients or
normal donors. STC1 is an endocrine hormone originallyadisted in bony fishes but also
identified in mammals where is widely expressed in variossutes but neither its receptor
nor its exact functions are known. Evidences suggest th@tlSaltered expression could be
involved in human cancer. STC1 cDNA was amplified from ceitsrf healthy BM stromal
cells and cloned into vectors for heterologous proteinesgion and yeast two-hybrid assays.
STC1 protein showed insoluble expression in bacteria bstexaressed in soluble form in
the baculovirus system. We are currently optimizing thefipation for both crystallization
trials and spectroscopic assays. Simultaneously, yeashyerid system is being used to
screen human cDNA libraries from fetal brain, bone marro@ Eucocytes for interacting
proteins.
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Expression and purification of proteins that interact with FEZ1 for
functional and structural studies

Alborghetti, MR, Assmann, E. M, Camargo, MER, and Kobarg, 3.
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The protein FEZ1 (Fasciculation and Elongation proteiraZBtis an orthologue of C. ele-
gans UNC-76, necessary for the formation and normal growtim én this worm. We em-
ployed the yeast two-hybrid system in order to identify pho$ interacting with FEZ1 and
thereby get clues on its cellular functional context. Wenitfeed the human proteins BAF60a
(BRGL1 Associated Factor a), SAP30L (Sin3A Associated r@@ Like) and SMC3 (Struc-
tural Maintenance of Chromosome 3), and FEZ1 itself amorga tof 16 interacting pro-
teins. BAF60a is related to the processes of the chromatimedeling activity. BAF60a me-
diates critical interactions between nuclear receptocsthe BRG1 chromatin-remodeling
complex for transactivation, mainly by Nuc B remodeling. fdlover, super-expression of
FEZ1 induces a post-entry block of retroviruses in culturells. SAP30L is homologous to
the SAP30, which associates with the transcription repregs®mplex Sin3. A series of func-
tions have been attributed to the protein SMC3 in eukarya#its, and its over-expression
can induce tumoral cell growth. The cDNA fragments from teast two-hybrid prey vectors
were cloned in bacterial expression vectors. The exprgasteins were used to confirm the
interaction with FEZ1 in in vitro pull-down assay. For a maietailed structural and functi-
onal analysis the full lenght cDNAs encoding the interagtimoteins were PCR-amplified,
cloned and sub-cloned in both bacterial (BAF60a, SAP30beaulo virus (SMC3) systems.
GST-SAP30L expressed as a soluble protein. It was purifiddaaalyzed by circular dich-
roism spectroscopy and submitted to crystallizationdri@ihe expression and purification of
the other two proteins is still being optimized. The avaligbof pure recombinant proteins
will allow a series of functional and structural studies itiax. Furthermore, the proteins will
be utilized in co-crystallization trials with FEZ1 and aytadal gel-filtration studies for the
characterization of the protein-complexes
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PRETY, a TATA-binding transcriptional repressor from Xylella
fastidiosaregulates transcription of an operon conserved in
plant-associated bacteria

Barbosa, R.lL and Benedetti C.E.
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The protein named PRETY (protein repressor of TATA elemenmfXylella) controls the
expression of five genes of unknown function arranged in glsioperon. This operon is
conserved in some plant pathogenic bacteria incluiiyiglla fastidiosaAgrobacterium tu-
mefacien@nd other root-associated bacteria. The aim of this prajeotelucidate the biolo-
gical function of PRETY and its target genes. PRETY showslaiities to metal-responsive
transcriptional repressors ArsR and SmtB, which contrgrémce and detoxification of he-
avy metals in prokaryotes. However, the PRETY operon diffemarkably from the ArsR
and SmtB types of operon since it does not contain the sareeteffproteins like thioneins
and ATPases. Instead, the PRETY operon contains, in addiid®RETY, three predicted
membrane permeases and a putative glyoxalase ll/betadata(BLH), a member of the
beta-lactamase super family. In this work we show that PRBIRds to a TATA box-like
element comprising a 9-4-9 palindrome in the BLH promotett sgpress transcription of
a reporter gene under the control of the BLH promoter proxgjdividence for its role as a
transcriptional repressor iX. fastidiosaand A. tumefaciensAlthough binding of PRETY
to its target DNA was diminished in the presence of cadmiuspper and iron, the regula-
tion of the operon by PRETY in response to these metals catltherdemonstrateid vivo
using Xylella and Agrobacteriumcells carrying a reporter plasmid. Structural studies show
that PRETY multimerizes in solution and changes its secgrnstaucture in the presence of
the target DNA. The use of subtracts for beta-lactamastmrases and glyoxalases, as well
as hypoxia and nutrient deficiency did not alter the expoessf the operon. Similarly, the
activity of the reporter genes iagrobacteriumandXylelladid not change when the bacteria
were in contact with the plant or with plant extracts. On tlieeo hand, bottAgrobacte-
rium andXylellareporter cells showed a significant increase in the opertvitgaluring the
biofilm formation indicating a possible function relatedstguorum-sensing system.
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Analysis of the interaction of the hepatitis B virus onco-potein HBx
with the human protein p120E4F and with RNA.
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Infection with hepatitis B virus (HBV) has been associatétthdevelopment of liver cancer
(HCC), one of the most prevalent malignant diseases wodewA large body of experi-
mental work points to a central role for the virally encodedtein HBx in this form of
carcinogensis. Our discovery that HBx binds to RNA sequerhat are rich in A and U
(1), brought about the question of the specificity of thigfattion and whether it is possible
to identify and define a sequence binding motif on the mRNAgetafor HBx. In order to
identify mMRNA sequences that can bind to HBx we employed de@rtigue SELEX (Sys-
tematic Evolution of Ligands by EXponential enrichmentle Were able to identify several
potential target RNA sequences that we are currently g#tiguantitative and competitive
gel-shift experiments. Furthermore, HBx when expressadBW-infected liver cells, inte-
racts with a wide range of cellular proteins, thereby irggnfy in cellular processes including
cell signaling, cell cycle regulation and apoptosis (2pider to identify possible new protein
targets of the HBx protein, we performed a yeast two-hyhriéasn using a truncated protein
mini-HBx(18-142) as the bait. In addition to known inteiiagt partners, such as RXR and
UVDDB1, we identified several new candidates including thenhn transcriptional regu-
latory protein p120E4F, which has been implicated in theuliagn of mitosis and the cell
cycle (3). The interaction of HBx and E4F was confirmed by dolivn experiments in vitro.
Further transcription activation assays in the yeast gfwith system showed that HBx can
repress the expression of a reporter gene under the cofitootio E4F binding site and the
HBV enhancer region Il. The interaction of HBx and E4F may b&iactional importance
in the light of cellular transformation and a host-virusealution.

1- Rui et al., Virus Research, 74: 59-73 (2001) 2- Moura et\dtus Research, 108:
121-131 (2005) 3- Rui, E, Moura, P.R., Goncalves, K.A., RgoiRR.J. and Kobarg, J.; Virus
Research 115(1):31-42 (2006)
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The characterization of Selenocysteine-Selenomethionimeetabolic
conversion in biosynthesis of Thioredoxin 1 from Saccharonges
cerevisiae

ALMEIDA FILHO, H. A?

Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil

Almeida Filho, H.A.1; Lery, L. M. S.; Soares, M.R.1,2; Netto E. S.3; Valente AP 4; . and
Almeida FC, 1*

Thioredoxins are ubiquous proteins with two cysteines atattive site. The replace-
ment of cysteines by selenocysteines can be performed leyah@gjous expression in Se-
lenocysteine containing culture medium. A system was éevisere which allows the ef-
ficient substitution of cysteine residues at thioredoxirrdnf Sacchamyces cerevisiae by
selenocysteine. It involves overexpression of the resmegene with the aid of the T7 pro-
motor/polymerase system. The induction of the T7 polymefasmation was performed
in cysteine and Selenocysteine-supplemented mediumwietidy wash-out of the cysteine
and production of the desired gene product in the presencelehocysteine. The SDS-
PAGE from culture medium revealed later protein productiores to cells harvested from
selenocysteine supplemented medium. However the additiopsteine don't affect the thi-
oredoxin expression. The Maldi-TOF spectra of Thioreddxexpressed at a selenocysteine
supplemented medium revealed six component peaks witl84Ea4ange between them, that
is the same between Seleno-Sulfur isotopes, indicatingefiiacement between Cysteine and
Selenocysteine and possibly selenocysteine to selen@nite metabolic conversion during
translation. The peptide mass fingerprint of Trx1 expressedlenocystein enriched medium
compared to cysteine enriched medium shows the selenagoysted selenomethionine con-
taining peptides. The same was not observed in cysteinedladddium demonstrating that
cysteine was exchanged by Selenocysteine and forward tedva Selenomethionine.
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Conformational changes between reduced and oxidized sta®f the
Reductase Thioredoxin (TrxR1) from Saccharomices cereviga Insights
in Thioredoxin system evolution.

ALMEIDA FILHO, H. A1, Almeida F.C.L1, Valente, A. B, Lima, L. M. T. R, and Netto,
L.E.S2

1 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
2 Universidade de Sao Paulo - Sdo Paulo - Sdo Paolo SP Brazil

The E. coli reductase thioredoxin (TrxR) reaction mechan@ccurs by electron transfer
from NADPH to FAD cofactor, and so forward to the active siteutphide, which reduce
the substrate. Kinetic and spectroscopic measuremedts properties and X-ray structure
have supported the conclusion that TrxR undergoes a lamgfertnational change between
oxidized (FO) and reduced (FR) forms to enable the NADPH tsatesto exchange electrons
with flavin ring. In present work the his-tagged TrxR1 front8aaromyces cerevisiae obtai-
ned by heterolog expression in E.coli BL21-DE3 and purifigdffinity chromatography and
HPLC size exclusion chromatography was submited to reckietid oxidative enviroments.
The size exclusion chromatography shown the dimeric sfatex®1. A large conformatio-
nal change was supposed between FO and FR through tryptipbegscence spectroscopy
measurements of emission tryptophan wavelength spedtreér 300 to 400nm, using a fi-
xed excitation wavelength from 280nm. The tryptofan fluoezge quenching in FR spectra
revealed a high level of tryptophan solvent exposition,chitdould be generated by the high
mobility of NADP domain. The same was not observed to oxidiizetein. The fluorescence
ressonance energy transfer (FRET) data from reduced TroRdcted between NADPH-
FAD cofactor was monitored using excitation wavelength 8IN¥PH fluorescence at 340nm
and measuring FAD emission spectrum between 400 to 600nravegled that under re-
ductive conditions NADPH and FAD cofactor were able to tfanfluorescence ressonance
energy between them, suggesting that these cofactorsrgreluse in tertiary structure under
reductive enviroment . Together these data are suggek@ghte same large conformational
change observed at E. coli TrxR1 during catalytic mechanisaturs to yeast TrxR1. It add
new insights in thioredoxin system evolution between eyddas and prokaryotes.
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Syndrome associated human protein
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The Shwachman-Diamond Syndrome (SDS) is an inherited mdfadure disorder with
complex pleiotropic phenotypes including predispositomyelodysplasia and acute leuke-
mia. SDS-associated mutations were described in the SBDSthat encodes a member of
a highly conserved protein family of unknown function. Iredit evidences support the hy-
pothesis that it may function in pre-rRNA processing anasiime biogenesis. In order to
obtain functional information on the human SBDS protein weechused the siRNA technique
to down-regulate SBDS in HEK293 cells. Stable inhibitionSBDS expression was achie-
ved, however, cell survival and proliferation were onlghlly affected. Quantitative analysis
of polysome profiles and pre-rRNA processing did not revaglsriking defect in ribosome
biogenesis in the siRNA knock down cells. Neverthelesd;guvn and in yeast two-hybrid
assays indicated that SBDS is found in complexes contaldgidip7, providing further data
for the implication of SBDS in ribosome biogenesis. SincdSBnay be involved in rRNA
covalent modifications such as methylation and/or psewdiiation, which may affect ri-
bosome function, we will perform experiments based on dlgbae expression analyses to
screen for mMRNAs that may require SBDS function for efficigahslation. Together, these
analyses should contribute to increase our knowledge &BBDIS functions and establish
whether there is a relationship between a protein involwedoin coding RNA biosynthesis
and a human genetic syndrome.
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The human regulatory protein Ki-1/57 interacts with RNA bind ing
proteins and 25-mer poly-U RNA
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The human nuclear and cytoplasmatic 57 kDa protein Ki-1/83 fivstly identified in Hodg-
kin‘'s lymphoma analogous cell lines through the Ki-1 mowoall antibody cross-reactivity.
Ki-1/57 shares 41% of sequence identity and 67% of sequdantkasty with the human
protein CGI-55, suggesting that both proteins could belpgsa The CGI-55 protein has
already been described as a RNA binding protein that bin@-tegion of the RNA enco-
ding the type-1 plasminogen activator inhibitor (PAI-T).recent studies, we explored the
yeast two-hybrid system and found that both Ki-1/57 and G&interact with the several
common proteins involved in transcriptional regulatiorgliding CHD3, Topors, Daxx and
PIAS. Furthermore, several of the identified Ki-1/57 intdirag proteins are involved in RNA
metabolism (CIRBP, SFRS9, SF2/p32 and PRMT1). AlthougtheeiKi-1/57 nor CGI-55
posses any classical RNA binding domains, they both sharednserved RGG box motifs,
which have been predicted as motifs involved in RNA bindingd as PMRT1 methylation
sites. Moreover, the Ki-1/57 and CGI-55 were found as PRMité&racting protein among
several others known RNA binding proteins in our two-hytsiddy using PRMT1 as bait,
suggesting an involvement of Ki-1/57, as well CGI-55, in RR#etabolism. In this way,
to access the RNA binding properties of Ki-1/57, we perfatrseveral experiments using
the EMSA (Electrophoretic Mobility Shift Assay) techniquath 25-mer homo polymers
poly-U, poly-A, poly-C, poly-G and poly-AU a¥’P probes. We found that the recombinant
fusion protein GST-Ki-1/57 binds selectively to the polygdobe. When we used several
truncated protein constructions of Ki-1/57, we observeat the larger fusion construction
6xHis-Ki-1/57(122-413), which contains two RGG box matifénds with higher affinity to
the U-rich probe than two smaller constructs, which contaily one RGG-box motif each.
Furthermore, when we pre-incubated the GST-Ki-1/57 pno@upled to glutathione beads,
with nuclear or cytoplasmic fractions of human L540 cells, abserved different interaction
profiles for the five RNA probes in the EMSA. This could sugghat Ki-1/57 may bind to
other proteins or RNA binding protein complexes in vivo. imsnary, our findings point to
a possible role in RNA metabolism for the regulatory prot€ii/57.
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Expression and characterization of the human protein ISG95a
probable RNA-methyltransferase and RNA-guanylyltransfease that
responds to interferon and viral infection.
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The main mechanism of single-cell resistance to viral itibecinvolves several genes from
the interferon signaling pathway, called ISGs (interfestmulated genes). Some of these ge-
nes can also be induced by alternative pathways. ISG95mdspo INF and CpG treatment
and to HCV (hepatitis C virus) and VV (vaccinia virus) infieet and is also over expressed
in leukemic samples. Primary sequence analysis of ISG3afed four conserved domains
that include: Gpath (RNA binding), FtsJ (RNA methylatioBDNA ligase/mRNA capping
family domain and WW (protein-protein interaction). ISG9asnexpressed in insect cells
using a Baculovirus-derived system. Two days after infecthe expressed protein was pu-
rified and used in functional assays. ISG95 showed triphatsgl activity, but did not show
guanylyltransferase nor methyltransferase activity,clvtare also expected for a capping
enzyme. The biochemical characterization of ISG95 is irgmss. Functional analysis of
ISG95 was performed usiri8accharomyces cerevisiaenditional strains. Diploid heterozy-
gote deletion strains from the essential genes involve@ah step of MRNA cap formation
namedABD1, CET1land CEG], were obtained from th&accharomyces Genome Deletion
Project, transformed with a vector encoding the respective wilcetgpne and sporulated.
Complementation assays on medium containing 5-FOA showgdtive results both with
ISG95 protein and with a ISG95 fused to a mutated form ofSheerevisia€€EG1 gene. In
order to better understand ISG95 function, a yeast twoitiydgoreen was performed using
ISG95 as bait but only self activating preys were isolatedhetv screening will be perfor-
med using only the C-terminal of the protein (region coritagrthe WW domain, related to
protein-protein interactions). To verify whether the |SS3®omoter is induced by interferon
and the minimal promoter region, a SEAP (secreted alkalsphatase) reporter gene was
placed under control of four constructions of the ISG95 prtamin the pTAL-SEAP plasmid
(Clontech). The resulting plasmids will be transfectea iéro cells, which will be treated
with interferon and will have the SEAP expression leveldyre.
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Identification of non-zein proteins in BR473 maize protein balies by
LC-nanoESI-MS/MS
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The nutritional value of maize seed is limited due to its hagimtent of storage proteins
(zeins), which are deficient in essential amino acids asé¢yand tryptophan. Because of this,
Embrapa (Brazilian Agricultural Research Corporationjadeped the BR473 maize variety,
which has excellent energetic value and higher proteicardrthan the normal maize. BR473
maize variety has 0.9 and 4.0 g/kg of grain of tryptophan) @rd lysine (lys), respectively,
against the 0.5 and 2.6 from normal maize. The high lysinéectiin some maize varieties
as opaque-2 (02), for example, has been related to the peesénytoskeleton proteins, that
are non-zeins. In order to identify these non-zein proteirtsch could explain the high pro-
teic content of BR473 maize variety, we analyzed the prdieufies of these grains. For this
purpose, liquid chromatography coupled to nanoelecteysfamization tandem mass spec-
trometry (LC-nanoESI-MS/MS) was used, since mass speetingrhas become a powerful
tool for protein sequencing and identification. We have ifiexl the following non-zein pro-
teins: Brittle-1 protein (chloroplast precursor), Legandi, GAPC, and eEF1A.

Acknowledgements
The authors thank FAPESP (Fundagdo de Amparo a PesquisdatibEle Sao Paulo, pro-
cess 02/08407-8) for the financial support. We also thank& K&razilian Synchrotron Light
Laboratory, research proposals: MAS3906 and MAS4540}$mupport in mass spectrome-
try experiments.

60



50

Gene expression analysis in orange leaves in response to tieus
canker pathogenXanthomonagv citri
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The Citrus canker disease caused by the bacterial pathayghomonas axonopodiv ci-

tri (Xac) is considered a threat to the Brazilian citricultuez&use of its easy dissemination
and the absence of commercial resistant cultivars. Celketiggphy and hyperplasia are the
first microscopic symptoms of the disease. Recently we tegdhe gene expression pro-
file of orange Citrus sinensisleaves 48hs after inoculation with a suspension of Xac and
Xanthomonas axonopodis aurantifolii (Xaa) (RAU 2006 - LNLS). Noteworthy, Xaa is not
pathogenic to orange but causes canker in Mexican l@Gieus aurantifolig) indicating an
ongoing host defense mechanisms against it. Differept@aipressed genes were grouped
into functional categories (i.e. cell wall remodeling, ieds trafficking and transport, auxin
signaling elements, gibberellins synthesis and diseag®nse among others). Results were
elegantly presented with special enfaces on cell wall regiiiogl genes and auxin response
elements that are induced by Xac in respect to Xaa and actmurell enlargement (hyper-
trophy). This kind of host manipulation by Xac could expl#m capacity to break the leaf
epidermis and disseminate. In order to trap early key reégrdar signal transducers, we de-
cided to investigate transcriptional changes occurrimiggaluring infection. In this context,
we used Affymetrix GeneChip array for citrus (Affymetrixaia Clara, CA) to determine
the pathogenic and defense-associated transcriptiosadmnees 6hs after pathogen inocula-
tion. Preliminary results show that ethylene signaling gilndanase inhibitors are specifically
induced by Xaa early during the interaction. Also, we exjpleat these undergoing analyses
provide us some clues to understand citrus basal defenagsaiganthomonas.
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Characterization of the interaction of the human orthologue of yeast
Tip4lp, (TIPRL) with the catalytic subunits of type 2A phosphaases
and the transcription factor MafB

Smetana, J. H. &, Scapin, S. M. N, and Zanchin, N. I. ¥

Laboratdrio Nacional de Luz Sincrotron - Campinas SP Brazil

Tip4lp is a yeast phosphoprotein which acts as a negativdateg of the rapamycin-
sensitive signaling pathway by binding to Tap42p, a regulaf type 2A phosphatases. In
this study, we performed a yeast two-hybrid screening vhightuman orthologue of Tip41p,
TIPRL (TIP41, TOR signaling pathway regulator-like), irder to find a functional context
for this protein. We found that TIPRL interacts directly withe catalytic subunits of type
2A phosphatases (PP2Ac, PP4c and PP6c), and with the bAlttiation factor MafB, but
not with a4, the mammalian orthologue of Tap42p. The interactiongwenfirmed in vitro

in GST pull-down assays using recombinant, his-tagged TJRRd also the endogenous
protein from HEK293 cells. The region responsible for thtetiactions was mapped to the C-
terminal third of PP2A and the bZIP domain of MafB. BindingldPRL to the bZIP domain
of MafB prevented its interaction with the DNA target seqeeein an eletrophoretic mobility
shift assay (EMSA), which suggests that it might functiomasnhibitor of MafB activity in
vivo. TIPRL anda4 interact with distinct sites on PP2A, and the simultandmnding of Tl-
PRL anda4 on PP2A was demonstrated in vitro using a GST pull-downyagsath TIPRL
anda4 inhibited PP2A activity in vitro using a phosphorylatechfide as substrate. These
data suggest that TIPRL is a novel common regulator of typpl2#sphatases, and regulates
their activity directly, rather than via4. The regulation of type 2A phosphatases by TIPRL
will be further characterized in vivo by down-regulatiordaover-expression experiments.
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Identification of interaction-deficient mutants of TIPRL using a reverse
two-hybrid screening
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Tip4lp is a yeast phosphoprotein which acts as a negativdateg of the rapamycin-
sensitive signaling pathway by binding to Tap42p, a regulaf type 2A phosphatases.
We performed a yeast two-hybrid screening with the humamotwgue of Tip41lp, TIPRL
(TIP41, TOR signaling pathway regulator-like), in orderfiod a functional context for
this protein, and found that TIPRL interacts directly withetcatalytic subunits of type
2A phosphatases (PP2Ac, PP4c and PP6c), which are the nodidnles serine/threonine
phosphatases in animal cells and regulate a variety of aetitions. We then used the ye-
ast two-hybrid system to find TIPRL mutants which had lostah#ity to interact with type
2A phosphatases, which could provide invaluable tools teebeharacterize this interaction
both structurally and functionally. A library of TIPRL mutes was generated in a muta-
genic PCR using primers specific for the TIPRL cDNA. The paduesulting from the
mutagenic PCR were co-transformed with the linearized pTIERL vector into the ye-
ast strain L40 containing the pACT2-PP2Ac vector. The edtfarmants were selected on
minimal medium lacking leucine and triptophan and inteoectleficient mutants were se-
lected by replica-plating on minimal medium lacking lewgitriptophan and histidine, and
containing the HIS3 inhibitor 3-aminotriazol (3-AT). Themutants were subjected further
selection by testing the activity of the reporter gene latXiGal filter assays and expres-
sion of the full length fusion protein lexA-TIPRL by Westebhfot. The mutant plasmids
were extracted, transformed into E. coli and sequencedoméirm the loss of interaction,
the mutant pTL1-TIPRL plasmids were retransformed intol.th@ strain with the prey plas-
mids pACT2-PP2Ac, pACT2-PP4c and pACT2-PP6c, respegtiiidle interaction-deficient
mutants isolated in this study will be used in over-exp@ssixperiments to understand the
functional relevance of the interaction between TIPRL ame t2A phosphatases.
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PROTEOMA DE VIBRIO CHOLERAE EL TOR CULTIVADA NA
PRESENCA DE N-ACETILGLICOSAMINA.

Santos, E. G.and Coelho, A

Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil

V. cholerae é capaz de sobreviver em ambientes diversos, camestino humano, onde se-
creta fatores de viruléncia provocando a célera, e resgiwataquaticos, onde é encontrado
na forma livre ou em associacao com plancton e invertebr&hosmbientes aquaticos, esta
bactéria tem como principal fonte de carbono, nitrogénioezgia, monémeros e oligdmeros
da quitina, o segundo polissacarideo mais abundante neerafencontrada na parede de
fungos e nas carapacas de invertebrados marinhos e plaxcthiolerae apresenta um regu-
lon nag (regulon nagC) envolvido na assimilacéo e processenide N-acetilglicosamina e
gue é induzido por este aminoacucar. O objetivo deste traldahnalisar a expressédo de pro-
teinas de V. cholerae cultivada em meio minimo M9 suplendentam N-acetilglicosamina.
Foram estudadas proteinas intracelulares e de supeutiiEgndo-se espectrometria de mas-
sas para a identificacdo. Dentre as proteinas de supefti@e encontradas proteinas de
membrana externa, flagelinas e duas proteases. Na anapsetéimas intracelulares obtive-
mos fatores traducionais, proteinas ribossémicas, chaipas, transportadores ABC, pro-
teinas conservadas e diversas outras proteinas envobadasias bioquimicas basicas da
célula.
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Caracterizacao de proteinas extracelulares de V. coralliticus
associadas com o branqueamento de corais

Santos, E. G.and Coelho, A

Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil

O branqueamento de corais, isto €, a ruptura da associagBmsca entre o coral e a alga
zooxantela é uma das doencas mais sérias e prevalentesarizar décadas o processo de
branqueamento em corais foi tido como um efeito do aumenterdperatura da agua do
mar. Mais recentemente foi demonstrado em laboratério goeequeamento €, de fato,
uma doenca infecciosa. O aumento da temperatura da aguar dientianaria apenas como
um gatilho. Foi sugerido que sob tais condi¢Bes, as toxixtaaaelulares sdo expressas, blo-
gueando a fotossintese e causando a lise da zooxantela eatloté o presente momento
nao se sabe exatamente qual o conjunto de proteinas exgpessda coralliilyticus sob altas
temperaturas. O objetivo deste trabalho € estabelecer a prafeémico deste vibrio em di-
ferentes temperaturas sob condi¢Bes padronizadas de eeouyttivo. Analises preliminares
por meio do sistema QTOF indicam que uma variedade de fadere@guléncia, incluindo
lisinas, TTSS, e metaloproteases, sdo expressas pelo eildtivado por 24 horas a 28.
Concluimos que a patogenicidade de V. coralliilyticus ésavelmente multifatorial envol-
vendo fatores de colonizacgdo e sistemas de secrecao.
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Comparative analysis of possible type IV secretion systenhaperone
(XACb0033) and its co-expressed and co-purified target preatin
(XACb0032) from Xanthomonas axonopodis pv cif{ac
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Xanthomonas axonopodis pv ciffac) causes citrus canker in citrus plantations around the
world and is of particular significance in Brazil where itgitlence has risen exponentially
over the past decade. Approximately one third of the prediacORFs show no homology,
or homology with very low score with known sequences. Owgdtswere two of these ORFs:
a possible type IV secretion chaperone XACb0033 and itshyarid target XACb0032. We
have amplified and cloned the hypotheti¥ac ORFs XACb0033 and XACb0032 by stan-
dard molecular biology techniques. The proteins encodatidse ORFs were expressed and
purified by standard methods including anion exchange alfdtggtion chromatography. As
XACb0032 was insoluble, we have co-expressed and co-paitfigith its potential chape-
rone (XACb0033). The XACb0033 and its complex with the XAOBQ were characterized
applying fluorescence and circular dichrosim (CD) spectpyg. Also the structural analysis
by small angle X-ray scattering (SAXS) as well as prelimynenystallization assays will be
performed in collaboration with the National Laboratory &ynchrotron Light (LNLS, Cam-
pinas, Brazil). All spectroscopic data, ellipticities ilb@nd fluorescence maximums and life
times, indicate that XACb0033 by binding to XACb0032 hasdigantly changed its se-
condary and tertiary structure features. Preliminary SA&shlts also indicated the size and
shape differences of two investigated proteins. The foneti studies of XACb0033 and its
complex with XACb0032 were initiated in collaboration wigof. Anita J. Marsaioli group
and the preliminary STD NMR results indicate the strong lsigabf complex with ATP and
very mild and probably unspecific binding between XACb00B88 ADP. As these proteins
have not known homologs in the protein structural datahakesprotein structures obtai-
ned should contribute to the current knowledge of protelish&md structure-based functional
studies will provide important clues to the biochemicaldtions of these proteins.
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Functional analysis of Nip7p, a conserved protein involvedh pre-rRNA
processing inS. cerevisiae

Coltri,P.P!, Guimaraes, B.@G, Granato, 3, Silva TCLL, Oliveira, C.C2, and Zanchin, N. I.
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The machinery of ribosome biogenesis is extensively coesdn eukaryotes. More than 170
factors required for eukaryotic ribosome biogenesis h#neady been identified, including
several non-ribosomal proteins that associate trangigvith the pre-rRNA.S. cerevisiae
Nip7p is a 21 kDa non-ribosomal nucleolar protein requiredgroper 27S pre-rRNA pro-
cessing and 60S subunit biogenesis. Nip7p orthologs arafouall eukaryotes suggesting
the protein plays a conserved and important role in the eedlvious studies described Nip7p
interaction with the nucleolar protein Nop8p and with thenpmnent of the exosome com-
plex Rrp43p. In this work, we investigated the molecularction played by Nip7p during
pre-rRNA processing through the analysis of Nip7p intécast with proteins and RNA. We
showed Nip7p interacts with the proteins Nop53p and Rrph6f}) involved in 60S subunit
biogenesis. In addition, protein A-pull down assays cordulrthat Nip7p interacts with the
core components of the box H/ACA pseudouridylation completerestingly, all the inte-
ractions were mediated by the conserved C-terminal donfdiipp named PUA. Despite
its interaction with the box H/ACA core proteins, functibaaalysis using primer extension
in Nip7p-depleted cells resulted in only a moderate defegre-rRNA pseudouridylation.
In contrast, cleavage of 27S pre-rRNA was severely affeictédp7p-depleted cells. RNA-
binding assays revealed that Nip7p can bind directly to RBB. Further analyses are being
performed to determine the 5.8S RNA region that binds to plifihese results suggested
that Nip7p plays a central role in 27S pre-rRNA processimagsibly regulating ITS2 cle-
avages. In order to investigate the functional consematioNip7p throughout evolution,
we also intend to verify Nip7p human ortholog interactiothaiibosomal RNA. Structural
analysis was performed using tRgrococcus abys#ip7p ortholog (PaNip7). PaNip7 struc-
ture is composed of two alpha/beta domains and the C-tetmégan corresponds to the
PUA domain.
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PKR protein kinase activator (PACT) interacts with Dengue virus RNA
3'SL region

Alves, B.S.C! and Zanchin, N. I. ¥
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Dengue virus genome is composed by a single stranded RNAgitiygopolarity. The vi-
ral 5" untranslated region (UTR) is similar to the 5"UTR okaryotic mRNAs, possessing
about 100 bases and a cap structure. The 3'UTR is long, withpoly(A) tail, containing
stable secondary structures which are conserved amondffiyeiat Flaviviruses. Deletion
studies have demonstrated that 3'UTR secondary structncethe 3° Stem-Loop (3°SL) are
essential both for synthesis of the viral proteins and fous/iviability. The 3"SL mediates
anchoring of viral proteins responsible by viral replicatiand also some human proteins
whose function on the Dengue virus biology is unknown. Is thork, we have used the ye-
ast three-hybrid system to screen for novel proteins thataet with the dengue virus 3"SL.
This screen identified PACT, the PKR cellular protein adtivaas a putative 3'SL interac-
ting protein. PKR is an interferon-inducible double-sttad RNA activated protein kinase,
which is activated by most viral infections and plays a ke iia viral infection resistance
mechanisms. Activated PKR phosphorylates the translatibation factor elF2x, inhibiting
translation of cellular mMRNAs. The PACT cDNA was amplified BER using the plasmid
isolated from the yeast three-hybrid system and subclamedteE. coli expression vector
PET-TEV. The protein was expressed uskgoliBL21(DE3)slyD™ cells incubated at 3T,
which resulted in production of a insoluble protein with thgected molecular weight of ap-
proximately 34 kDa. PACT domains M1, M2 and M3 and the comtidms of M1M2 and
M2M3 were also subcloned into pET-TEV. With the exceptioMi¥, the domains were also
insoluble. The his-tagged recombinant proteins were teattd and their interaction with
3’SL was tested in vitro. As expected, the full length pmoi@nd the M1M2 construct were
able to interact with 3"SL whereas the M3 PKR activating diomateracted poorly with
3’SL. The assays to determine the role of PACT activationKiR fh a context of Dengue
virus infection will be conducted.
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Cloning, purification and cristallization of the PthA prote in of
Xanthomonas axonopodw citri

Perez N.T: and Benedetti C.E.
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The Citrus canker disease, caused by the path¥gathomonas axonopodiw citri (Xac),

is one of the major threats to the Brazilian citricultdtacis easily spread and can attack all
the commercial varieties of citrus. The molecular mechariiyy which Xacinduces canker
is not fully understood. However, it is known thatr protein delivered to the host plant
cell by the type lll secretion system play a major role durbagterial infection. One of
the best studieavr proteins fromXacis PthA, which has been demonstrated to be required
for the induction of hypertrophy and hyperplasia. PthA @ofs are composed of an N-
terminal region required for the type Ill secretion systeamsfer, a central region consisting
of many repeats of a 34 residue peptide, which confers hosttséty and a C-terminal
region with DNA-binding characteristics. PthA isoformdfeli by the number of repeats in
the central domain and the way by which the repeats are fatdgddictate how the protein
dimerizes and is successfully transported to the nuclelhstait may act as a transcriptional
factor. As the three-dimensional structure of PthA andteelgroteins are unknown we are
attempting at crystallizing PthA for protein structureaksion. To accomplish that, different
constructs of the PthA2 isoform were obtained, includingaRt6xHis, PthAAN-Terminal-
6xHis (carrying only 5,5 34 aa repeats) and PthaC-Ternéwélis. This constructs were
subcloned into pET vectors fdt.coli expression. As most of the proteins were found in the
insoluble fraction, they were purified from inclusion bagligsing guanidine hydrochloride.
Proteins were subsequently refolded by gradual removéleofienaturant. Refolded proteins
analyzed by Circular Dichroism (CD) and Dynamic Light Sedttg (DLS) showed high
contents ofi-helix, which is consistent with secondary structure prgdins. These proteins
have been subjected to crystallization trials.
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lonic fragmentation of molecules of astrophysical interes CH3CN and
CH,CHCN

Ferreira-Rodrigues, A. M, Rodrigues, F. N, Coutinho, L. H!, Boechat-Roberty , H.M,
and de Souza, G.G.B.

Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil

Chemistry in Interstellar clouds is strongly modified by gfetons coming from the nearby
young stars. Therefore, knowledge of photoabsorptiontgibisization and photodissocia-
tion processes in the UV and X-rays regions is extremely maod. We have shown that the
low abundance of acid formic (HCOOH) in star-forming regias due almost totally by soft
x-rays that destroyed it (Boechat-Roberty, H.M., et alréstand Astroph. 438, 915, 2005).
In the study of interstellar gas phase organic moleculesNitriles (or CN compounds) are
relevant in the context of the astrobiology since they aeemrsors of biomolecules like gly-
cine, the most simplest amino acids (Mita, H., et al. AdvarioeSpace Research 33, 1282,
2004). In this work we present laboratory data for the adeitn(CH3CN) and acryloni-
trile (CH,CHCN) molecules, both present in star forming regions. The TirhElight Mass
Spectrometry (TOF MS) technique was employed to study tegodiation using electrons
(1keV incident energy) and photons (energies around C 1s, &89 eV, and N 1s edge, 400
eV) performed at the Federal University of Rio de JaneiroRUfand Brazilian Synchrotron
Light Laboratory (LNLS) respectively. The excellent sigttanoise ratio has allowed the ob-
servation of the reactive ions of astrochemical interdst, andHs*. New branching ratios
for the ionic dissociation have been determined. Kinetiergy distributions and abundan-
ces for each ionic fragment have been obtained from the sisad§ the corresponding peak
shapes in the mass spectra.
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Determination of Resonant Raman Scattering Cross-Secti@on Pure
Samples of Mn, Fe, Cu and Zn
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X ray fluorescence spectra present singular characteristauced by the different scatte-
ring processes. When atoms are irradiated with incidentggrniewer and close to an ab-
sorption edge, scattering peaks appear due to an inelastiegs known as resonant Raman
scattering. It constitutes an important contribution te tfackground of the fluorescent line.
The Resonant Raman Scattering must be taken into accourg determination of low con-
centration contaminants, especially when the elements piaximate atomic numbers. The
values of the mass attenuation coefficients experimeraaligined when materials are analy-
zed with monochromatic x ray beams under resonant conditiliffer from the theoretical
values (between 5% and 10%). This difference is due, in pathe resonant Raman scat-
tering. Monochromatic synchrotron radiation was used tolysthe Raman effect on pure
samples of Mn, Fe, Cu and Zn. Energy scannings were carrtdd different ranges of ener-
gies near the absorption edge of the target element. As ttnraRpeak has a non-symmetric
shape, theoretical models for the differential cross sacttonvoluted with the instrument
function, were used to determine the RRS cross section asctidn of the incident energy.
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Dinamica de Fotoionizacao das Bases do RNA

Castilho, R.BY, Coutinho, L. HY, Lago, A. F2, Pilling, S2, Cavasso Filho, R. B, Barroso,
A. S, de Souza, G.G.B, Aimeida, S.M?, and Freitas, G.N.

1 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

A interacdo da radiacdo eletromagnética com o materialtigenéonstitui um dos campos
mais intrigantes da ciéncia, e um dos mais importantes, groeste o cédigo-chave para
manutengado da vida [1]. Apesar dos muitos estudos relawiltndano bioldgico com expo-
sicdo a radiacdo, ndo ha ainda uma descricdo completa évnegulos mecanismos subja-
centes, no tocante as espécies ibnicas formadas e sugdtte@am os alvos celulares. Por
exemplo, estima-se que cerca de 2/3 do dano ao materialigersgja desencadeado por
radicais livres formados por ionizacdo das moléculas da &guunjacentes, por elétrons
altamente energéticos, isto é, suficientes para causaaigio. Por outro lado, nos dltimos
anos foi demonstrado que elétrons de baixa energia (quernéazem ioniza¢éo), podem
sofrer captura eletrénica pelas bases nitrogenadas os pelares-fosfato, levando a for-
magao de espécies transientes capazes de amplificar éssemfema ou em ambas as fitas
do DNA, resultando no aparecimento de les6es multiplasj2lindmica de fragmentacéo
das bases Adenina e Uracila foi determinada por espectrierdetmassas por tempo-de-v6o
(TOF-MS), no modo de coincidéncia fotoelétron-fotoion PREQ) [3]. Foi utilizada radi-
acdo sincrotron monocromatizada (12 a 21 eV) da linha TGMatmtat6rio Nacional de
Luz Sincrotron (LNLS). Foram determinados os rendimeriogds e as curvas de apare-
cimento dos principais ions, decorrentes da fragmentagdordmolecular. Os resultados
demonstram que a estabilidade do ion molecular é bem adent@sadenina, enquanto que
na uracila, este ion € pouco estavel. A energia minima pssadacao do ion-pai da adenina
€ de 14 eV; enquanto que para a uracila, em 12 eV ja ocorre é@ggiio do ion molecular.

Referéncias:

[1] E. Scrodinger. O que é a vida? O aspecto fisico da célula WNESP/Cambridge,
S&o Paulo, 1997.

[2] Michael et al. A sting in the tail os electron tracks. Sae (2000) 287, 1603-04.

[3] Guilhaus, M. Principles and instrumentation in timeflifht mass spectrometry.
J.Mass.Spectrom. (1995) 30, 1519-32.

Acknowledgements
Capes, LNLS, CNPq e FAPERJ

75



62

Dissociative Photoionization of FC(O)SCI, CIC(O)SCI and
CIC(O)SCHg3, Following Sulfur 1s and Chloride 1s Excitations

Geronés, Mariarfa Erben, Mauricio B, Romano, Rosana M.and Della Védova, Carlos
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Universidad Nacional de La Plata - La PLata B.A. Argentina

In recent years, a number of investigations have been peeibin the LNLS concerning
the compounds belonging to the sulfenylcarbonyl familye3é studies have included the
elucidation of photo-dissociation channels upon VUV antt ¥eray irradiation and se-
arch for site-specific fragmentation. Thus, FC(O)SCI [1Z©)SCI [2], CHC(O)SH [3],
CH3C(O)SCH;, CH30C(0O)SCI [4], CIC(O)SCEand FC(O)SCH has been studied in this
context. The use of a wide photon energy range (100-1000 k¥yed studies of shallow-
core levels S 2p and Cl 2p and inner-shell level C 1s, O 1s argddf this molecules. In this
work, we present results obtained for the study of FC(O)®CT,(0O)SCI and CIC(O)SCkl
following S 1s (E =2480 eV) and Cl 1s (E=2875 eV) excitatidime use of the SXS be-
amline (790 y 4000 eV) was necessary to excite and ionizeskthkectrons. From PEPICO
and PEPIPICO spectra possible dissociation mechanisrmt/at/in the fragmentation of
the followed the electronic ionization were deduced.

[1] M. F. Erben, R. M. Romano, C. O. Della Védova, J. Phys. Ch&m 08, 3938 (2004).
[2] M. F. Erben, R. M. Romano, C. O. Della Védova, J. Phys. Ch&ni09, 304 (2005). [3]
M. F. Erben, M. Geronés, R. M. Romano, C. O. Della Védova, §sPGhem. A, 110, 875
(2006). [4] M. F. Erben, M. Geronés, R. M. Romano, C. O. Delé&¥va, J. Phys. Chem. A,
submited (2006).
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lonic Fragmentation and Dissociation Channels in CIC(O)SEl3, under
soft-X-Ray Irradiation
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In this work, the inner shell C 1s and O 1s electronic regioh€Il€(0)SCH; have been
studied by using tunable synchrotron radiation in the rasfg@00-1000 eV available at the
SGM beam line. Studies concerning to this molecule arouadstp and Cl 2p edges were
performed recently by using the TGM beam line. At high phatorrgies corresponding to
shallow- and core-shell electronic levels the quantundyief molecular ionization is quite
likely tending to unity. Consequently, the detection ofgrdrand fragment ions as a function
of the incident photon energy (TIY) is a powerful method toused as a complement to
absorption spectroscopy. Thus, the Total lon Yield (TIY¢cpa were measured around the
C 1s and O 1s ionization energies. In the O 1s region the TI¢tapm is dominated by an
intense resonance at around 532.8 eV and by a second sigh#éwer intensity at 536.0 eV.
Below the threshold, the C 1s region shows an intense transit 288.7 eV. Naturally occur-
ring isotopomer fragments, mainly due to the presenc@@fand3’Cl isotopes, are clearly
observed due to suitable mass resolution of the experiméfgsecorded several PEPICO
spectra of CIC(O)SCklat photon energy values around the C 1s and O1s regions.Téte mo
intense peak in the PEPICO spectra around the two energyneigivolved is observed at m/z
=1 amul/q, corresponding to the H+ ion. The molecular iori, Mannot be observed in any
PEPICO spectra measured. The C(O)3Clkbn can be seen as a very low-intensity signal in
the PEPICO spectra obtained around the C 1s energy regitire [@ 1s region, the intensity
of the CH™ ion is higher than the intensities of the remaining ions & group, evidencing

a different behavior than that observed in the O 1s regioerathe C ion showed a higher
intensity. PEPIPICO spectra were measured at several pleotergies around the C 1s edge
and O 1s edge. Possible mechanisms involved in the fragtimmtaf CIC(O)SCH?2" ion
was deduced from the shape of the PEPIPICO double coin@deseks.
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Electron-ion coincidence studies of epichlorohydrin molegle following
core-level excitation

Lago, A. F, Naves de Brito, A, and Davalos, J.2.

1 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil
2 Consejo Superior de Investigaciones Cientificas - Madrid Spain

Electron-ion coincidence techniques (PEPICO, PEPIPIG@)synchrotron radiation have
been used in the elucidation of the ionic fragmentationyayts following core excitation of
epichlorohydrin (C3H50CI) molecule. Total lon Yield and ssespectra have been recorded
for the first time for this molecule in the vicinity of the C 13,1s and Cl 1s core excitation
edges. The experimental set up has been previously desdtil®j. Briefly, total ion yield
and mass spectrometry measurements were performed usinpyM¢éLaren type TOF
spectrometer and synchrotron radiation from the x-raytspscopy beamline at the Labora-
tério Nacional de Luz Sincrotron (LNLS), Campinas, Bra3iéveral dissociation channels
have been identified and the fate of the multiply chargednfiets is discussed. We have
found evidences of site selective fragmentation upon cecagion, as well as indication of
molecular quasi-alignment in the photoexcitation andadigtion at the Cl 1s resonance.

References: [1] A.F. Lago, A. C. F. Santos, G. G. B. de Souz&h&m. Phys. 120,
9547-9555 (2004) [2] R.R.T. Marinho, A.F. Lago, M.G.P. Homé..H. Coutinho, G.G.B.
de Souza and A. Naves de Brito, Chem. Phys. 324, 420-424 Y2006
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Production of Hfj Via photodissociation of organic molecules in
interstellar clouds

Pilling, S1, Neves, R, Ferreira-Rodrigues, A. M, ACF Santo$, and Boechat-Roberty ,
H.M.2

1 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil
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The Hj ion plays an important role in diverse fields from chemistryastronomy. As dis-
cussed by Herbst & Klemperer (1973) it initiates the chaifseaction that lead to the pro-
duction of many of complex molecular species observed inrtteestellar medium (see also
www.astrochemistry.net). It was recently discovered kntimolecular clouds (Geballe &
Oka 1996) and in the diffuse interstellar medium (McCallletl898). Drossart (1989) and
Geballe et al. (1993) have also reported the presence abthia the ionosphere of gaseous
planets and it was even suggested that the 3.7 micgoerhission might be detectable form
Jupiter-like planets orbiting other stars (Connerney &8&000).

We present experimental results obtained from photoidioizeand photodissociation
processes of abundant interstellar ££X type organic molecules like, methanol (gBH),
methylamine (CHNH,) and acetonitrile (CECN) as alternative route for the production of
H3 in interstellar and star forming environments. The measergs were taken at the Bra-
zilian Synchrotron Light Laboratory (LNLS), employing $of-ray photons, inside a high
vacuum chamber. Mass spectra were obtained using the péctto@ photoion(s) coinci-
dence techniques (Pilling 2006). Absolute cross section$—|§ release were determined.
We have found, among the channels leading to dissociataritte H yield could reach va-
lues up to 0.7% for single photoionization process and ug/ddat process involving double
photoionization (Auger process).

The H} photoproduction cross section due to the dissociationesthdied organic mo-
lecules by photons over the C1s edge (200-310 eV) were abdtit.®x 1018 cn?. The
fraction of the produced H due to CHOH photodissociation over the total observegl H
amount could reaches up to 4%, as in the case of dense maolelmud AFGL 2591. Despite
the small value, this represent a new source $fikto molecular clouds and it is not been
considered yet in interstellar chemistry models.

References: Connerney J. E. P. & Satoh T. 2000, T. Phill.s[rRBn Soc. Lond. A385,
2359; Drossart P. et al., 1989, Nature, 340, 539; Geballe & ®ka T.1996, Nature, 384,
334; Geballe T. R., Jagod M. -F. & Oka T., 1993, ApJ, 408, L186rbst E. & Klemperer
W., 1973, ApJ, 185, 505; McCall B. J., Geballe T. R., HinkleHK, Oka T., 1998, Science,
279, 1910; Pilling S., 2006, PhD thesis (http://www.sepgling.oi.com.br/Artigos/Tese.pdf

)
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Fragmentacao I6nica da molécula do Isopreno na regido do Uhivioleta
de Véacuo

Bernini, R.B1, Castilho, R.BL, Coutinho, L. H!, Nunez, C. \#, and de Souza, G.G.B.

1 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
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O isopreno (C5H8) é membro fundamental de uma familia iméasampostos, os terpenos,
encontrados em grande guantidade no meio ambiente [1]. Aésua importancia na qui-
mica atmosférica [2], também é um monémero utilizado emdgascala na industria [1].
Neste trabalho, a fragmentag&o desse composto foi estndadaroximidades da borda do
carbono 1s (270 a 310 eV) e radiacéo sincrotron (linha TGM)dada como fonte de exci-
tacéo. A técnica experimental [3] fornece informacfesesobras rotas de fragmentacéo de
moléculas poliatbmicas associadas a excitagéo de eléeccemada interna, através da ana-
lise de coincidéncias duplas e triplas. Um espectrometterdpo de vbo [4] foi empregado
na caracteriza¢cdo dos fragmentos idnicos. Neste estuddeosntes padrées de fragmenta-
¢éo (rendimentos idnicos parciais) foram obtidos tanto iemples (PEPICO) quanto duplas
coincidéncias (PEPIPICO) e comparados abaixo e acima da borcarbono 1s. Além disso,
0s mecanismos de fragmentacao, incluindo a formacao daatisae a estrutura dos ions
principais sdo propostos. Um maior grau de fragmentacasereddo acima do potencial de
ionizacéo do carbono 1s, comparado com a fragmentaci@aiiaixo desse potencial.

Referéncias:

[1] Sharkey, Endeavour 20(2), 74 (1996)

[2] Kesselmeier J. et al, Atmospheric Environment 34, 4G810)

[3] Coutinho, L.H. et al, Brazilian Journal of Physics 35 4840 (2005)

[4] Marinho, R.R.T et al, Chemical Physics 324, 420-424 @00
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lonization and dissociation of adenine by VUV photons

Pilling, S, Lago, A. FL, Coutinho, L.H?, Castilho, R.B?, de Souza, G.G.B, and Naves
de Brito, Al
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We present data from valence excitation, ionization andadigtion of adenine with syn-
crotron radiation. The measurements were taken ant thaliBraSyncrotron Light Source
(LNLS) employing high purity vacuum ultraviolet photon2¢21 eV) from a toroidal gra-
ting monocromator (TGM) beamline. The experimental set apsists of a high vacuum
chamber with a time-of-flight mass spectrometer TOF-MS.dig®ctra were obtained using
photoelectron-photoion coincidence technique (PEPIG@an kinetic energy and abundan-
ces for each ionic fragment have been obtained from the sisady the corresponding peak
shapes in the mass spectra. A comparison with photoelespexeirum (Trofimov et al. 2006)
and previous measurements using other techniques allbhweassignment of most broad fe-
atures in the spectra. A discussion about the dissociatianreels is included.

The parental ion, §HsNZ , remains the most abundant fragment (40% at 15 eV; 20% at
20 eV) which indicates the strong survival of adenine to VUhotons. The other intense
released ions were 84N, , C3H3N3, CoHoNS and HCNH'. The neutral HCN could re-
present up to 40% of the dissociative channels and, takitogaocount that some of these
channels have 2, 3 or even 4 neutrals HCN (Jochims et al. 26@5})otal amount neutral
HCN released could reach up to 70 times the HQModuction on the photodissociation of
adenine by VUV.

References: Jochims H. -W., Schwell M., Baumgartel H. & ke8¢ 2005, Chem. Phys.,
314, 263; Trofimov A. B., Schirmer J., Kobychev et atl., 2006Phys. B: At. Mol. Opt.
Phys., 39, 305.
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Study of Inner shell photofragmentation of bithiophene in cas phase

Mundim, M.S. B, Mocellin,A2, Makiuchi, N2, Naves de Brito, 2, Attie, M.R.P4, and
Correia, N*
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This investigation is part of a general study of fundameasgects of inner shell excitation
followed photo-fragmentation relaxation of moleculestedming sulfur. We present the pho-
tofragmentation of bithiophene around sulfur 2p edge. Westigated the molecule in gas
phase using monochromatic synchrotron radiation and foa-tf-flight mass spectroscopy.
Except thiophene itself, the bithiophene is the smalle#tlimg block of polythiophene poly-
mer [1]. Working with small oligomers is possible to get gisis to understand electronic
structure of more complex systems [2]. The sample was heastde the vacuum cham-
ber to avoid polymerization through the admission systemalysis of mass spectra will be
reported on the main resonances as well as the total andtied jmn yield spectra. The me-
asurements were done at LNLS facilities using the TGM bagerfior S 2p edge and SGM
beamline for C1s edge

Reference: [1] M. Rubio, et al., J. Chem. Phys. 102, 358041L92] C. Majumder, , et
al, J.Chem. Phys. 117, 2819 (2002).

Acknowledgements
We are grateful for financial support from the LNLS-Brazile\dlso thank the help from
LNLS staff.

82



69

PLASMA DESORPTION MASS SPECTROMETRY AND PHOTON
STIMULATED DESORPTION OF FORMIC ACID CONDENSED IN
ASTROPHYSICAL ENVIRONMENTS

Andrade, D. P. P, Boechat-Roberty , H.M, Rocco, M.L.M, Homem, M. G. P,
Martinez, R3, P. Iz&, and E. F. da Silveifa
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It is known that planetary magnetosphere retain electrowspopulations of ions bound
by its magnetic field lines, forming plasma. These ions casearom the ionized upper
atmosphere, ionosphere, from the solar wind, cosmic rag$ram volcanic activity like the
Jupiters’ satellite lo. These ionic species interact whihity surfaces of satellites producing
several fragments, which can form new molecules. The sameepses can also occur in
comets and asteroids. New chemical species are formed; some species are implanted
into the ice and cause chemical reactions with themselvae athers break chemical bonds
and re-sort the atoms in the molecules that are present.

Formic acid (HCOOH) is a possible product from radiolysidHD/CO ices, and may
occur from methanol/water radiolysis. Moreover, HCOOHbigried fromH,O+ CO; irradi-
ated by fission fragments. The simplest amino acid, gly¢iieL,CH,COOH), was recently
detected in the molecular clouds SgrB2, Orion KL and W51. kséhobjects the precur-
sor molecules like ammonia, formic acid and acetic acid edkeady been observed. One
suggest that the preferential path for the glycine formmati@a formic acid may go through
ice. Therefore, the study of icy formic acid is extremely orant in order to clarify all
these questions. In this work, we have performed Plasmarpéso Mass Spectrometry
(?%C f — PDMS— TOF) and Photon Stimulated Desorption (PSD) of formic acid eorsed
at 50 K. Mass spectra of positive and negative desorbed iens abtained. PDMS spectrum
showed several series of clusters of the tygé,R™, where X and Y are the neutral ice mo-
lecules, such as HCOOH &0, andR™ is either an atomic or a molecular ion, suchHas
or H3O*. PSD results with energy about C 1s and O 1s edge are alszadaly
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Characterization of N, 4 clusters produced by?*2C f fission fragment
impact on aNy ice target

F.A. Fernandez-Lima C.R. Poncian§ Faraudo, G. 8, M. Grivet, E. F. da Silveira, and
M.A. Chaer Nascimenfo
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The structures and abundances\gf, ;4 clusters produced BAPZC f fission fragment (FF)
on N ice target are analyzed. A systematic search for the moldestmnformers at the
DFT/B3LYP level and a new methodology for a proper taxonodeiscription (D-plot) of the
cluster isomers in series are presented. The clusterditstabid ionization potential analysis
showed that thé>°C f FF exponential dependence of the cluster yield with its nisassther
a consequence of the production mechanism than that ofdktecistructure.
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High resolution K g—spectroscopy and chemical environment in Cr
compounds

Tirao G1, Torres Deluigi, M?, Stutz, G1, and Riveros, J. A.
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The Kg spectrum of several Cr compounds exhibiting different atih state was mea-
sured using a high resolution spectrometer [1] at the XRDdnblime. The energy diffe-
rence between thedd,3 and the i§2,5 lines varies with the oxidation state according to
AE(Cr'") > AE(CP) > AE(CIV!). We found that this energy difference is very sensitive
with the oxidation state, so that it could be used to expentaily determine oxidation states
with an accuracy higher than using the absolute positioh®#1, 3 peak, as suggested in
previous works [2,3,4]. The linewidht of theg, 3 peak increases linearly with increasing
oxidation state (from 1.81 eV for €to 2.68 eV for C¥'). The K satellite line was measured
to be shifted about 16 eV from thgzR, 5 line, which is in agreement with the type of ligand
atom (oxygen) in the investigated Cr compounds. The nomadlintensity of the K line
decreases exponentially with the Cr-O distance, as prelyidound in Mn compounds [5].
This relation could be used as a tool to determine bond Iengith an accuracy better than
0.1A.

[1] G. Tirao, G. Stutz, C. Cusatis, J. Synchrotron REL.335 (2004)

[2] S. Gamblin, D. Urch, J. Elect. Spec. Rel. Phendi3 179 (2001)

[3]J. lihara, T. Omori, K. Yoshihara, K. Ishii, Nucl. Insand Meth. B75, 32 (1993)

[4] M. Torres Deluigi, G. Tirao, G. Stutz, C. Cusatis, J.Av&ios, Chemical Physi&25,
477 (2006).

[5] U. Bergmann, C.R. Horne, T.J. Collins, J.M. Workman,. Pamer, Chem. Phys.
Lett. 302 119 (1999)
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DIFFERENT METHODS IN ATMOSPHERIC AEROSOLS ON
POLYCARBOTE FILTERS ANALYSIS BY XRF DIRECT AND
TRXRF USING SYNCHROTRON RADIATION

Figueroa R and Bongiovanni, G.A.

1 Universidad de La Frontera - Temuco Chile
2 Universidad Nacional de Cordoba - Cérdoba CO Argentina

Different sample preparation procedure was compared| bimii the digestion acid method
for sample preparation is one of the used ones in TXRF. Ricarthin-film sample pro-
cedure is described which requires minimal sample preiparahis involves first bringing
the oil into solution with a volatile solvent. In this workffdirent sample preparation proce-
dure was compared. Monitoring campaigns was carried ouemuto city and other cities
by collecting the PM10 fraction and the total suspendedqadates (TSP) of the airborne
dust particles, entrapping element on polycarbonatedilteach set comprised two polycar-
bonate membrane filters, one of which was @, and other §im. Controls were unloaded
filters each. The sample preparation was carried out by fm@eedures: a) digestion: this
involves bringing the adsorbed elements into solution byixure of strong acids and hea-
ting; b) dissolution: this involves bringing the filter insmlution with a volatile solvent; c)
without treatment. After a and b treatments, micro liter ante were pipetting on to the
reflector substrate followed by evaporation of the solvemdt the heavy metal concentra-
tion was determined by total reflection x-ray fluorescend@XRF). The conventional X-ray
fluorescence (XRF) analysis was used to the elemental ne=masuarnon-treated filters. In
TXRF, quantification was carried out by internal standaation adding Rb to the samples
and a separate calibration curve were set up with Rb. Acgwheach sample preparation
procedure was checks by analysis of reference materialliRds/ application of the diffe-
rent sample preparation procedures for TRXRF and diffezantgy excitation XRF method
will be reported and compared in this work.
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Potential Application of Low Angle X-Ray Scattering on Bone Mineral
Density Measurement
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X-ray computed tomography and x-ray coherent scatterimgbeattractive for noninva-
sive quantification and to provide complementary inforomatio discriminate between cor-
tical and trabecular tissue. The potential applicationsatferent x-ray scattering for tissue
characterization are nowadays of great interest among &ukcad physics community. The
combined usage of tomography and x-ray scattering tecbrigpens new possibilities in
separating the response of the marrow tissue from that obdine tissue in order to ob-
tain accurate quantitative results for the mineral conierntabecular bone. The technique
of scatter bone imaging needs basic data for the x-ray sitetteroperties in order to relate
scattering intensity and mineral content in bone samplesn®ms have been constructed to
simulate trabecular bone mineral loss which consist of duméxof dry, fat-free cortical bone
and swine fat in various quantities. The fat peak is at 0.1804 For the cortical bone, the
peaks are at 0.1448A and 0.1782 A*. The ratio of the heights of both bone peaks is 0.43.
Changes in the ratio of adipose tissue to bone mineral inttitexl samples can be used to
predict changes in bone mineral density. A relationshigtexietween the ratio of the inten-
sities of the two diffraction peaks due to each componenttincacomponent mixture and
the relative concentration of one of the components. Theetadion of the measured relative
coherent intensity with the mineral content in the samplas then investigated. A plot of
bone-fat peak ratio against bone (mineral) volume prodacegdibration curve for mixtures
of those two components, to which scattered intensity raBasurements of unknown mine-
ral concentrations can be compared in order to determinmiheral concentration. A good
agreement was found (r = 0.98). The high photon flux x-ray bpaided by a synchrotron
facility allows high signal-to-noise ratio imaging whiclkemionstrate the potential of use the
coherent scattering to obtain quantitative informationtfee mineral content in trabecular
bone.
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Coherent Scattering Signature for Lyophilized Human Blood
Components
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Over the last decade, many authors have carried out measntzof the low-angle X-ray
scattering (LAXS) profiles of biological samples, as bloaul &s components. Blood is a
variety of conjunctive tissue that works as an efficientaysof transport of great variety of
substances that are essential to the operation of the hurganism. The blood is formed by
a liquid part, the plasma, in which is mixed the solid parinposed by the red blood cells,
white blood cells and platelets). The plasma is a clear yeslo liquid that represents about
55% of the total volume of the blood. It is constituted for epimately 90% of water, where
one finds dissolved proteins, fats, mineral salts, hormoetes The corpuscles or formed
elements (red blood cells, white blood cells and plateletp)esent about 45% of the total
volume of the blood. The red blood cells (RBC) exist in largarount in the blood. The
hemoglobin (Hb) is the protein found inside the RBC that itasponsible for the transport
of the oxygen. The blood samples were collected of patidrdsctinical analysis laboratory
by vein puncture. The samples were packed in tubes congathim anticoagulant EDTA.
Formed elements were separated from plasma by aspiratirtgesamples were lyophilized
for 48 hours in a freeze drier (G and 780 mmHg) in order to remove the water and then,
powdered. The coherent scattering signatures for lyg@dlivhole blood; formed elements,
plasma and hemoglobin show two broad peaks. Some chastictparameters obtained from
the profiles were studied: peaks positions, FWHM and relatitensities. Each parameter
was analyzed for each blood component in function of agedeeand diabetes mellitus.
Preliminary results showed that the age is the main factdistinguish scattering signatures
for blood and its components (p = 0.04).
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CARACTERIZACION DE PIGMENTOS ARQUEOLOGICOS EN
SITIOS DE LA PATAGONIA ARGENTINA POR TECNICAS DE
DIFRACCION DE RAYOS X
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Este trabajo presenta los resultados preliminares oluteaigartir del analisis por Difraccion
de Rayos X en la estacion XRD2 del LNLS de los componentegéious presentes en mu-
estras de pinturas rupestres procedentes del Abrigo Eblfe@San Carlos de Bariloche, Rio
Negro, Argentina. El conocimiento fhico composicional de la fraccién inorganica presente
en muestras de pinturas rupestres es indispensable patéiéde la fuente y modalidad de
preparacion de los pigmentos, la correlacidén con otroatladl en capas arqueoldgicas cohe-
rentes en temporalidad en diferentes sitios e identificantks potenciales de aprovecha-
miento y aprovisionamiento de materia prima. Estos amégeeh épocas histéricas fueron
ocupados por dos "etnias"diferentes y que se habrian rtadfemediante modalidades es-
tilisticas diferenciadas. El analisis permitira detegiasibles variantes culturales y de sesgo
temporal.
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A Comparison between Elemental and Structural Analyses of Datal
Tissues and Fluids using XRF Spectroscopy with SynchrotroRadiation
and Micro-Infrared Spectroscopy
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It has been well demonstrated that the different oral tissireluding dental calculus and
fluids are excellent descriptors and sentinels of, not ordy diseases, but also many other
general diseases from cancer to osteoporosis or diabetes.

Human dental calculus is a result of dental plaque calcifinaCalculus is composed by
several calcium phosphate phases containing a numberrogete at very low concentra-
tion. When it first appears on the surface of dental piecegtingary phases suffer gradual
crystalline-structure changes. The formation processlaiuitus is not well understood yet.

It has been suggested that saliva and gingival fluid contagadly-derived and systemically-
derived markers of periodontal disease and, through théspasis of a specific diagnostic
tests for many other diseases.

In previous works, conventional and microXRF analyses wtiichrotron radiation were
carried out on calculus and dental tissues in order to détertnace concentrations giving
insights into the growing process and their relation withesal diseases. In addition, using
SR-TXRF, traces and ultra traces were studied in saliva amgivgl fluids to determine
several chemical indicators of developing periodontatas® by comparison of elemental
concentrations between two groups of individuals, systahyi healthy and periodontal-care
required patients.

Recently, similar samples of dental calculus, tooth tisssaliva and gingival fluids were
studied using micro-IR spectroscopy which provided infation about structures and phases
in those samples.

In this work we present a compilation of the data collectadraf-ray spectroscopy stu-
dies using synchrotron radiation and using micro-IR spsctpy. In addition we present a
comparison of common and comparable results obtained withtechniques and the future
perspectives of linked experiments.
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Multielemental analysis and arsenic determination in renalcortex of
rats by \-SRXRF
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Arsenic is an environmental toxicant and a human carcino@ae kidney’s proximal tu-
bules are known to be especially sensitive to injury, pritpdrecause of their characteristi-
cally high reabsorptive activity (Robertson, 2000). Hoerea histological examination of As
distribution has not been made. In order to determinate Agraalation in urinary system-
related organs, a multielemental mapping was performep-BRXRF at the Synchrotron
Light National Laboratory (Brasil). For that, the kidneysdabladder from rats drinking ar-
senical water (50 ppm) during O or 60 days were removed, st in liquid nitrogen
and then cut in slices of 20am thickness. The slices were adhered to Ultralene film and
were scanned with a collimated white synchrotron spect@0mui x 30 um). We found the
highest arsenic concentration in peri-glomerular regiomfkidney, but not As was found in
bladder tissues. Additionally, the proportion of othemedsts also was altered by the chro-
nic exposures to As. The results revealed a tissue-spesinia accumulation and suggest
a proximal tubule altered reabsorption.

References Robertson, W. O. (2000). Chronic poisoning: Trace metal$ athers. In
Cecil Textbook of Medicine (L. Goldman and J. C. Bennett, ggp. 72-77, W. B. Saunders
Company, Philadelphia.
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Synchrotron Radiation TXRF analysis of titanium concentrations in
oral fluids of subjects with dental implants.

Abraham, J. AL, H. J. Sanchez M. S. Grendh, and Pérez, C. A.
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2 Universidad Nacional de Cordoba - Cérdoba Cba Argentina
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With regards to their biological and physicochemical prtips, titanium-based biomaterials
and other metals have been successfully used in orthopkstital and maxillo-facial surgery
mainly as osseous implants.

Metal ion release from metallic implants is known to occu,donflicting data have been
reported in the literature as well as the levels of trace elgmreleased and their potential
consequences. In spite of the rapidly growing use of sucleintg, there is a poor knowledge
of the intake of trace elemenits-vivo as a consequence of dental implant materials.

With the aim of studying the increasing degree of elemergatentration in some body
fluids, concentration of relevant elements in saliva andigai fluids were analyzed on sam-
ples obtained from two sets of ten patients with and withoa{rol set) dental implants. The
analyses were performed by total reflection of x-rays tegmiusing synchrotron radiation
in the XRF beamline of the LNLS. The measured spectra wengzetspecific programs fro
spectrum analysis and the levels of concentrations weegrdated using internal standard.

A discussion about the results obtained in this work and tssiple systemic implicati-
ons is presented.
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Mapeamento de ions metalicos ligados a proteinas de soja enegando
fluorescéncia de raios-X com radiagdo sincrotron

Sussulini, AL, Pérez, C. £, and Arruda, M. A. 2

1 Universidade Estadual de Campinas - Campinas SP Brazil
2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Os ions metélicos possuem um papel importante na atividadigglza. A maioria deles
€ encontrada ligada a proteinas ou enzimas especificasoemxsuas fungcdes como uma
parte inerente de seus centros ativos ou estruturais.

Devido a composicdo complexa e a concentragdo muito baixguenos ions metdlicos
se encontram em amostras biol6gicas, uma técnica de aftiagée para a separagdo das
proteinas e outra com boa sensibilidade para a identificaipgiiodeterminacéo dos metais
séo requeridas. A eletroforese em gel de poliacrilamidarasepca de dodecil sulfato de
sédio (SDS-PAGE) é uma técnica de alta resolucéo e foi erapeega separacao e andlise
das proteinas de soja, de acordo com suas massas molarestesdincia de raios-X com
radiacao sincrotron (SR-XRF) é uma técnica muito sensjuelpossui as vantagens de evitar
a etapa de preparo da amostra e ser considerada uma téamidastéutiva, e foi empregada
no mapeamento dos metais ligados as proteinas de soja.

Para os experimentos, as bandas dos géis contendo asgsdtam previamente recor-
tadas do gel com o auxilio de um bisturi, secas em estufe& 40@r cerca de 5 h (até massa
constante). Para a realizacdo das medidas, as bandas feaidasfem uma plataforma de Al,
usando fita adesiva. Na linha de fluorescéncia de raios-X,stenga de fendas, controlado
por computador, foi utilizado para colimar o feixe brance,fdrma a se obter um micro-
feixe de 200x 200um. Durante os experimentos, foram utilizadas folhas de Ad paduzir a
energia de alguns componentes dos raios-X incidentes nsti@m® detector utilizado para
coletar o sinal de radiagédo proveniente da amostra foi deeHlR@6s serem estabelecidas
as condicdes de analise, 0 mapeamento foi realizado indalise a banda por 100 s em um
Unico ponto. Tal procedimento foi realizado em triplicata.

Os metais encontrados nas bandas de proteinas foram o Gay,@u, Fe, K, Mn, Ni,

e Zn, que sdo0 macro e micronutrientes comumente enconteadg@éantas e estes ligam-se
as proteinas de maneira especifica. A partir destes ressilthal possivel estabelecer um
método mais adequado para a extragdo das proteinas deesnjadd a preservar mais efe-
tivamente as ligac6es metal-proteina.
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ESTUDO SOBRE A ENERGIA DE LIGACAO DO CaG04.H,0

L. Kuplich!, Depianti, J. B, Souza, D.d, DeMedeiros, E. E, Cruz,P.C.M, Martinez, L.
G2, Orlando, M. T. D}, and Ortiz, RX

1 universidade Federal do Espirito Santo - Vitéria ES Brazil
2 Instituto de Pesquisas Energéticas e Nucleares - Sdo Paulo SP Brazil

Neste trabalho investigamos a estabilidade da moléculgukedontida no cristal de oxalato
de calcio monohidratado presente em calculos renais ardepa@s de submeté-los a um
tratamento térmico em atmosfera inerte. Os céalculos randizados neste estudo foram

previamente submetidos a difracdo de raios X de pd, queifident sua composicdo em

100% de oxalato de calcio monohidratado. Foi verificado qotedeliminacao da molécula

de agua acontece em torno de 2D@ nao em torno de 18Q, como relatado na literatura.

Durante o tratamento térmico, observamos que alguns pa@espectro de raios X sofreram
variagdo na largura e altura, sugerindo uma mudanca de cigApoe estrutura do cristal:

de oxalato de célcio monohidratado para oxalato de caler ggua). Verificamos, também,
gue a estabilidade hidrica do composto s6 foi alterada quBotdecemos mais energia ao
processo (aumentando a temperatura e mantendo constamgo tle tratamento). Pelos
resultados obtidos neste trabalho podemos inferir que &aulal de agua esta fortemente
ligada a estrutura do cristal.
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Estrutura cristalografica de esmalte de dentes irradiado contaser de
Nd:YAG e Er,Cr:YSGG
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1.0bjetivos

O objetivo deste trabalho foi identificar as alteracdes mautesa cristalografica de es-
malte irradiado com laser de neodimio (Nd:YAG) e com o lasegrdbio (Er,Cr:YSGG).

2.Material e Métodos

As amostras de esmalte foram confeccionadas a partir desdpré-molares humanos.
A irradiacdo foi conduzida utilizando dois lasers: com cetade Nd:YAG, emissdo em
1,064 um, largura temporal de 10@s e densidade de energia de 1153/cencom o laser
de Er,Cr:YSGG, emissao em 2,§fn, largura temporal entre 140 e 20§ e densidade de
energia de 12,5J/cinA determinacéo dos padrdes de difracéo foi conduzida i lite
difracdo (XRD-2) do Laboratério Nacional de Luz Sincrot(bNLS).

3.Resultados e discusséo

O esmalte irradiado apresentou picos de difragdo de raiaseXhgo estdo associados a
hidroxiapatita. No esmalte irradiado com o neodimio obmeise, além dos picos associados
a hidroxiapatita, novos picos em 0,284nm, 0,290nm, 0,298r0y878nm; enquanto o es-
malte irradiado com o laser de érbio apresentou novos piods260nm, 0,287nm 0,304nm
e 0,320nm. Os picos observados estdo associados a uma sewissalografica que se for-
mou apos a resolidificac@o do esmalte irradiado. Por oudim Esses picos ndo estéo associ-
ados as fases formadas apoés a irradiacdo com outros lageaséonetros de irradiacao, que
séo observados na literatura [1], [2], [3] e [4]. A indexad#s picos foi realizada utilizando
0 banco de dados PDF2-Release 2005 do "International Clenfbéffraction Data"(ICDD).
Para confirmar a identificacdo da fase formada serd necessé&udar um volume maior de
tecido resolidificado. Dessa forma espera-se detectar mmemimaior de picos de difragdo
e aumentar a intensidade de todos eles, incrementandgiseasensibilidade do procedi-
mento de andlise.

Referéncias bibliograficas: [1] Hashiguchi, K., Hashimdtg Okajimas Folia Anat. Ja-
ponica 67:271-281 (1990). [2] Kantola, S., Laine, E., TafnaArchives of Oral Scandinava
31(6):369-379 (1973). [3] Kuroda, I., et al. Caries Res:186-169 (1992). [4] Nelson D. G.
A., et al. Caries Research, 21:411-426 (1987).
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Andlise de material particulado por SR-TXRF

Melo Jr, Aristort and Moreira, S

Universidade Estadual de Campinas - Campinas SP Brazil

Existe atualmente uma preocupacéo por parte de pesquesaglgovernantes com a atmos-
fera, pois é 0 meio na qual ocorrem transformacdes e/oagfies e estas podem trazer danos
significativos para o clima de todo o planeta. Na atmosfaragi@lo observadas alteragfes
devido ao crescimento da populacdo e o conseqiente degerealo dos parques industri-
ais das grandes cidades, tornando evidente a existénciaisisé® de gases poluentes para a
atmosfera.

Uma das principais fontes de poluicao presente na atmoéfermaterial particulado,
gue ndo constitui uma espécie quimica definida, mas um donfleparticulas no estado
sélido ou liquido, capaz de permanecer em suspensao. Ageese ar de algumas substan-
cias na forma de material particulado tende a agravar aoef@e certos gases. O caso mais
comum € o diéxido de enxofre (SO2), cujo efeito nocivo € maspresencga do material par-
ticulado. As relagbes do material particulado com o meioianb séo bastante complexas,
pois para descrever seu comportamento € necessario deteargoncentracédo, o tamanho,
a composicdo quimica, a fase e a morfologia.

Este trabalho tem como objetivo quantificar os elementosiigos presentes na fragcao
grossa e fina do material particulado. Para tanto postosldaae PM10 foram instalados
no centro urbano da cidade de Campinas, no distrito de Baefiald® (UNICAMP) e no
municipio de Paulinia e durante o periodo de outubro de 200&rgo de 2006 foram reali-
zadas as coletas semanalmente. As amostras foram anslgdaaécnica de SR-TXRF para
determinacgéo dos elementos quimicos presentes.

O PM10 variou de 43,04g/m® no posto de Paulinia até 183,A§/m? para posto locali-
zado no centro urbano de Campinas, enquanto no posto de Baréatmlo o PM10 chegou a
107,29ug/me.

Foram detectados nas amostras 19 elementos quimicos lestréleSi; P; S; Cl; K; Ca;

Ti; V; Cr; Mn; Fe; Co; Ni; Cu; Zn; Se; Br; Pb.
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Utilizacdo dos anéis de crescimento de espécies arboreasga
monitoramento da poluicdo ambiental por SR-TXRF

Moreira, S, Vives, A. E. S, and Faria,B. E.

1 Universidade Estadual de Campinas - Campinas SP Brazil
2 Universidade Metodista de Piracicaba - Santa Barbara DtOeste $i#® Bra

Neste trabalho foram analisados os teores de elementosairag¢ima seqiiéncia de anéis de
crescimento anuais de arvores da esp€daifera langsdorfii L,.coletadas nas proximida-
des da desativada Industria de Acumuladores Ajax Ltda, cfpinide Bauru, SP, localizada
no km 229 da estrada Jau-Ipaussu, previamente datadossusado bioindicadores da po-
luicdo ambiental.

Foram selecionadas 12 arvores de Copaiba, em um gradienlistélecia a partir da
referida industria, totalizando 4 sitios, distantes 50 tneesi. Em cada sitio foram coletadas
03 arvores. O método de coleta consiste na retirada dercifinth lenho (10 mm de didmetro)
pela introducdo de uma sonda de Pressler no tronco das sineaedtura do DAP, até atingir
aregido da medula. As amostras de lenho foram submetidgesta@id por via tmidadHN O3
+H>05). A um volume de amostra definido foi adicionado Ga como gadr&rno e uma
pequena aliquota da mistura foi pipetada sobre o suporte.

Dentre os elementos analisados vamos destacar os elen®mt® Cr, para 0s quais
foram encontradas concentracdes acima dos valores démrreifere de alerta estabelecidos
pela CETESB. O valor de referéncia de qualidade estabelpeid CETESB para o elemento
Pb é de 17ug.g * e 33,0 % das amostras do sitio 1, 37,9 % do sitio 2, 21,6 % do3#i
22,9 % do sitio 4 apresentaram concentracfes acima desteNalque se refere ao valor de
intervenc&o (721g.g~1) menos de 1 % das amostras ultrapassaram este valor.

Para o elemento Cr o valor de referéncia segundo a CETESB @aegt.. A porcen-
tagem de amostras que ultrapassaram este limite foi de 5p&&® sitio 1, 48,3 % para o
sitio 2, 46,0 % para o sitio 3 e 35,3 % para o sitio 4. A mesméttarid foi observada para
o valor de intervencéo (79.g 1), onde 57,6 %, 31,0 %, 24,3 % e 23,5 % das amostras dos
sitios 1, 2, 3 e 4 respectivamente, apresentaram concéesracima deste valor.

CETESB - Companhia de Tecnologia de Saneamento Ambierekdtdrio de estabele-
cimento de Valores Orientadores para Solos e Aguas Subéasano Estado de So Paulo,
2005.
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Evidences from X-ray Absorption Spectroscopy for As(lll) sdective
immobilization by a thiol chelating resin

Duarte, G, Ciminelli, V.S.T1, and Teixeira, M.C
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2 Universidade Federal de Ouro Preto - Ouro Preto MG Brazil

The conventional techniques for arsenic retention usualjuire a previous oxidation of
As(ll1) to As(V) due to the higher mobility of the trivalentsenic species when compared to
the pentavalent (Teixeira and Ciminelli, 2005; Smedley mthiburgh, 2002). A promising
option for immobilization of arsenic in the trivalent formnoge from the work of Teixeira
and Ciminelli (2005), who demonstrated the large affinitytodl groups by As(lll) in acid
and circumneutral environments using X-ray Absorptioncpscopy (XAS). The results
obtained by Teixeira and Ciminelli (2005) led to the hypaikeahat trivalent arsenic species
could be similarly sorbed by thiol chelating resins coritagrthe functional sulphydril (-SH)
group. Thus, the main objectives of the present work weyeo {rerify the As(IIl) immobili-
zation by thiol chelating resin, determining the equilifon time and arsenic loading capacity
at batch systems; (ii) to identify the oxidation state of &msenic loaded onto the Amber-
lite GT73 resin through XANES analyses; and (iii) to obtdia toordination parameters for
As(lll) immobilized by Amberlite GT73 resin using EXAFS dpses. With the aim to elu-
cidate the performance of this resin for As(lIl) retentitme experiments were carried out at
three different pH conditions. The Amberlite GT73 resin whswn to be able to efficiently
retain the trivalent arsenic species at all of the pH valissessed, and room temperature.
Under saturation conditions, corresponding to an equilibrtime of approximately 6h, the
resin showed an arsenic loading capacity of 30mg of As(Bhgram of dried resin. XANES
analyses showed that the arsenic loaded onto the AmberTi#8 @esin was not oxidized
during the sorption process, remaining in its trivalentfoEXAFS analyses indicated that
only at pH 5.0 the mechanism of the As(lll) immobilizationtotthe Amberlite GT73 resin
is similar to the As(lll) adsorption onto the cystein-ricioimass studied by Teixeira and Ci-
minelli (2005), where the arsenic species are coordinat¢ldree sulfur atoms in the resin’s
thiol groups. For the pH 7.5 experiments, it was found that&R(lll) is bound to two sulfur
atoms. In the pH 10.0 tests, besides the different coolidimatvhere each arsenic atom is
bound to only one sulfur atom, it was also observed the poesehthe oxygen atom in the
first coordination shell.
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Removal of chromium ions from test solutions byEicchornia crassipes
Pistia stratiotesand Salvinia auriculata

Espinoza Quifiones, F.R Palacio, S.M., Szymanski, NI, Rossi, F. L1, M.A. Rizzutt?,
Castro, J. K. D}, Dotto, J}, Pavan, G. L%, and Silva, E.A!

1 Universidade Estadual do Oeste do Parana - Toledo PR Brazil
2 Universidade de Sao Paulo - Sdo Paulo - Sdo Paulo SP Brazil

Aquatic macrophytes are known to remove metals by surfaserption and/or absorption
and incorporate them into their own system or store them ipum& form. The uptake of
trace metals by the root systems of aquatic plants deperddoothe kind of metal and on
the species of plant absorbing the metal. The aquatics mlagtes Eicchornia Crassipes, Pis-
tia Stratiotes and Salvinia auriculata were evaluatedHeir$ chromium removal potential.
The uptake study by the aquatics macrophytes species weiedoaut using a Clark solution
containing macro- and micro-nutrients. To obtain the fgsiidis loaded with chromium ions,
5mgL! standard solutions of Cr-lll (as chromium nitrate) and Gt chromium oxide)
were added to each nutritive solution. For the uptake oflPréhd Cr(VI), fresh aquatic
plants were grown in plastic containers containirigtést liquids into a greenhouse for 35
days. For each chromium ion and each aquatic macrophytesrsgg a total of 15 containers
with test liquids was used to growth aquatic plants. Theectithg time was fixed at 7 days.
During five weeks, both plants and test liquids were col@ftem three replicate containers
of each test solution. For trace element analysisira 2liquot of each water sample was
taken and 2L standard solution of Ga (1000gL ! gallium) was added as an internal stan-
dard. Aliquots of quL were deposited on a pre-cleanneahi@thick acrylic disks and dried
at room temperature. Elementary concentrations in tesrnware obtained using SR-TXRF
techniques. Polychromatic X-ray beam was used to irradiegavater sample. X-ray spec-
tra were analyzed using the AXIL program and the chromiunceatrations were obtained
using the sensitivity curve for K X-ray series. To determiihe adsorption kinetics parame-
ters, a bioaccumulation process model was applied to theremental data, according to
the Langmuir Law. The absorption rate constants in the éxyert with living aquatic ma-
crophytes as absorbents decreases from Pistia StratdEgschornia Crassipes and Salvinia.
The absorption rate constant values are very differengalawg that the absorption kinetics
of Cr-1ll and Cr-VI cannot be explained by specific adsomtinechanisms on the cell wall
or the uptake mechanism for chromium ions.
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Avaliacéo da agua e do sedimento nos ribeirdess Graminha e Ags da
Serra na cidade de Limeira (SP) por SR-TXRF

Moreira, St and FAZZA, E. \A

Universidade Estadual de Campinas - Campinas SP Brazil

O municipio de Limeira esta localizado no Estado de Sao Paalsegunda regido do Estado
com 0 maior crescimento econémico e demografico. Como aeigaslsui galvanoplastias
voltadas para a producdo de jéias, semi-jbias e bijutesatesacricdes e interpretacdes das
concentracdes de metais pesados, ha agua e nos sedimaatioglicadores para elucidar a
influéncia antropofiica e o carreamento destes compostos para o rio Pirac{Cabm os ri-
beirdes Graminha e Aguas da Serra apresentam suas naseentem urbana do municipio
de Limeira, atravessam parte da zona rural e se unem deskguamio Piracicaba, ha pro-
babilidade destes sofrerem ou ja terem sofrido os impaetasionados a poluicé ambiental,
causada por fatores antrépicos.

A fluorescéncia de raios X por reflexéo total com radia¢d etnmn (SR-TXRF) foi uti-
lizada para a determina¢g8 de metais nas amostras de aguanersddestes mananciais.
Amostras de agua e sedimento foram coletadas em 06 pontosgmdos ribeirées, em dois
periodos, seco e umido. As amostras de sedimento foramdiiggrelo método USEPA 3050
B, enquanto que as amostras de 4gua ndo foram submetidasiameatamento.

Os limites de dete¢d nas amostras de agua foram iguais a@)|1T para Cr, para Fe, Ni
e Zn 0,05ug.L~1 enquanto que para Pb o valor foi 0,2gL 1. Nas amostras de sedimento
os limites de detecc6 foram iguais a 0,04 mgkpgara Cr, 0,02 para Ni e 0,10 para Pb.

Para as amostras de agua coletadas no ribeirdo Aguas da Snaeninha foram obser-
vadas concentracdes de Al, Fe, Zn, Mn, Cr, Cu, Ni, Pb acimaaloses estabelecidos pela
CETESB.

As concentracdes obtidas para as amostras de sedimentodonaparadas com os Valo-
res de Referéncia de Qualidade (VRQ) estabelecidos pel&SE;Tcujos valores séo iguais
a 40, 13 e 17 mg.kg! para Cr, Ni e Pb respectivamente.

Nas amostras de sedimento coletadas no ribeirdo Aguas daf&@m observadas con-
centracdes acima do VRQ para Pb em todos os pontos de anenstrag periodos seco e
umido. O mesmo ocorreu para Cr, mas apenas em 03 pontos deageas Para o ribeirdo
Graminha valores acima do Valor de Referincia de Qualidateni observados para o ele-
mento Cr em 02 pontos de coleta no periodo seco, para o Ni emspé& ponto no mesmo
periodo, enquanto que para o elemento Pb valores acima dofsa@ observados em 01
ponto no periodo mido e 02 no seco.
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SYNCHROTRON RADIATION X-RAY FLUORESCENCE ANALYSIS
OF PM10 AND PM 35 IN LONDRINA, BRAZIL
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This article presents the first measurement of the elementemical composition evalu-
ation of the suspended particulate matter in the atmospifdrendrina city (Parana state,
Brazil). The sampling was accomplished in the summer of 20@Bwinter of 2002, with a
stacker filter holder, which allowed the simultaneous @i of fine particulates (Pik)
and coarse particulates (R). The excitation and detection of the characteristic Xsragre
done in vacuum and air atmosphere, quantifying 08 chemiealents in the particulate mat-
ter. The accuracy of the analytical method was assessecdehysth of the National Bureau
of Standards (NBS) thin glass film Standard Reference Materhe concentration of Ca,
Ti, V, Fe, Ni, Cu, Zn and Br associated with particulate nmattere determined using syn-
chrotron radiation x-ray fluorescence. The results of tredyais revealed that the elements
in the aerosol particles came basically from two sourcabressuspension and industrial or
anthropogenic activities.
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Estudo da remocé&o de metais por leitos cultivados empreganao
SR-XRF

Moreira, S and Avelino Neto, Sebasti4o

Universidade Estadual de Campinas - Campinas SP Brazil

A poluicéo dos recursos naturais por metais, resulta deedifes atividades econémicas, a
maioria delas industriais, em funcéo das suas caractadstitrinsecas, sao intensivamente
poluidoras, embora fontes agricolas e a disposicao déaggmeésticos também contribuam
para a liberagdo de metais no meio ambiente. Os metais &fiadils ou transportados em
ambientes aquaticos ou terrestres, principalmente sofmafdissolvida ou como particula-
dos, e podem alcancar altas concentracdes, particulagpentmas ao ponto de langamento
dos efluentes.

Dentre as diferentes op¢des de sistemas tratamento detefiuencontra-se o sistema de
tratamento com leitos cultivados (LC) também denominadettawds um sistema simples,
gue, com o auxilio de macrofitas, promovem a depuragéo daragigaidria, com minima
geragdo de biossolidos eliminando boa parte de compogjésioos e inorganicos.

A SR-TXREF foi utilizada com o objetivo de se avaliar o desentyjede LC na remogé&o
de metais no sistema instalado na FEAGRI (UNICAMP).

Com o objetivo de verificar a presenca de elementos metaif@metais na agua resi-
duéria do leito cultivado, foram realizadas coletas pelboge de 8 semanas consecutivas
(janeiro a marco de 2005) sendo as coletas realizadas & Hdx#s.

As amostras foram coletadas no afluente e no efluente do aisteriormato retangular
localizado na FEAGRI/ UNICAMP, com as macrdfitBteocharis spe Typha sp.na fase
adulta. O leito cultivado teve a vaz&o regulada em 1200 tldiara um tempo de detencéo
hidraulica de 1 dia.

As medidas foram realizadas na linha de XRF na geometria flexd@e Total. Apds o
levantamento da concentracéo dos elementos presentedcidiacia a eficiéncia de remocéo
dos elementos pelo sistema de leitos cultivados.

A eficiéncia na remocéao do elemento Cr foi de 89% verificada®reeBana de coleta,
para o Zn a remocao foi de 73% ndsemana, para o Fe 92% ndsemana e 88% para o
Mn na & semana. Para o P a eficiéncia na remocéo foi de 56% serdana, parao S, 51%
na ? semana enguanto que para o Cl foi de 71%%senana.
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AN EXAFS STUDY OF THE BINDING OF COPPER, MERCURY
AND CHROMIUM ON NATURAL AND CROSSLINKED CHITOSAN
FILMS

Vieira, R.S1, Aimoli, C.G1, Goulart, G. A. S, Meneghetti, E, Paiva, R.G., and Beppu,
M. M.1

Universidade Estadual de Campinas - Campinas SP Brazil

Chitosan has recently been recognized a biopolymer witfifgignt potential for use in many
fields, such as in environmental area, food and medical sgjdmotechnology and separation
processes. It can be molded in several shapes and it is &dlsuitasorbent for removal of
metal ions from wastewater, since its amino and hydroxyligsocan act as chelation sites.
To increase adsorption performance it is possible to chedipimodify the structure of the
biopolymer. Crosslinking with glutaraldehyde and epicblydrin are examples of such che-
mical modifications. Sophisticated analytical techniquige XPS, Mdsbauer spectrometry,
XANES and EXAFS can be used to identify surface groups of dodsts and metallic spe-
cies adsorbed. More recently, the technique of X-ray altgorfine structure spectroscopy
(EXAFS) has been used to study the mechanism of metal birgingopolymers. EXAFS
provides information on the coordination structure, like humber of atoms in the neigh-
borhood of a determined coordination sphere (-NH2, -OHJ, thie bond distance between
heavy metal and chelation site. This study focused on thermétation of the functional
groups on chitosan films responsible for heavy metal ionkatiba. Mercury, chromium and
copper ions were selected, due to their toxic effects, exmelow concentrations. Natural
and crosslinked chitosan films were mixed with a 1000 mg/utsmh of Hg(ll), Cr(VI) and
Cu(ll) at pHs 5.0, 6.0, 4.0 for 60 h at 26. The X-ray absorption fine structure spectroscopy
(EXAFS) experiments were carried out at Brazilian NatidBghchrotron Light Laboratory
(LNLS), using a channet-cut Si (111) monochromator. All fpectra were performed in
transmission mode and were collected around Hg (12284e\dge,eCr (5989eV) and Cu
(8987eV) K edges. Each spectrum corresponded to an avef@gieadependent scans. The
spectra were energy calibrated by simultaneous measutewfethe transmission spectra of
Hg, Cr and Cu, where the energy of the first inflection pointtfor reference sample absorp-
tion edge, EO, was defined respectively as 12284, 5989 ante89&r Hg, Cr and Cu. As
a result of this study it was possible to determine the bosthdte from metal ions and N
and O atoms and the number of functional groups of chitosasiviad in the binding of one
metal ion.
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Modelamento da biossorcdo em biomassa vegetal usando XANES e
EXAFS

G.C.Silvd, R.P.de Carvalhlg and Ciminelli, V.S.TA

Universidade Federal de Minas Gerais - Belo Horizonte MG Brazil

A biossorcéo consiste na retencéo de ions metdlicos emasoleigy material de origem bio-
I6gica. Na biossorcédo, acontecem apenas interacdes @isioticas entre os ions em solucéo
e a biomassa seca. Este fenbmeno tem sido estudado comataltepara a despoluicéo de
efluentes aquosos e recuperacédo de metais de valor econémig@ouca atencao tem sido
dada a compreensédo dos mecanismos de biossorgéo.

Em nosso estudo procuramos entender os mecanismos de der{gioo e arsénio em
biomassa constituida de folhas secas. Estudos prelirsimapstraram que a celulose é a
responsavel pela eficiéncia da retencao dos metais na lsank& essa razdo, foram usadas
folhas ricas em celulose, em particular, folhas de alfacsa(ivg.

As técnicas de Espectroscopia de Absor¢cdo Atdmica (AAserencia Paramagnética
Eletrdnica (EPR), Espectroscopia Mdssbauer, XANES e EXA61@m usadas para estabe-
lecer modelos para a sor¢éo de ferro e arsénio em folhas secas

A sorcéo de ferro em folhas secas se mostrou eficiente tardgopt=2.0, em solucdes
onde o ion de metal tem estado de oxidacao +3, quanto em pHed.Solucdes onde o seu
estado de oxidacédo é +2. O estado de oxidagéo do ferro denbiimghassa é sempre Felll,
independente de se ter Fell ou Felll nas solu¢des. Obsese@uexisténcia de dois sitios
diferentes para o Felll na biomassa, um de baixa simetrian@ws rémbica), e outro que
parece estar associado a pequenos aglomerados de ferr8 @amnos).

A retencao do arsénio pelas folhas de alface s6 é efetivaasamga de ferro dentro da
biomassa. Pela técnica EXAFS, pudemos observar que o poimizinho do ion arsénio ndo
€ o Felll. Além disso, por XANES, pudemos constatar que aleste oxidacdo do arsénio
dentro da biomassa € sempre AsV, independente de se teloAFV nas solucdes.

Dando continuidade a pesquisa do grupo, pretende-se estadahor forma de aplica-
cdo das biomassas ricas em celulose na retencao e recupeéeap@tais de interesse econd-
mico provenientes de rejeitos industriais e de mineracao.
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Quantificacdoo de metais em aguas e sedimentos do reservadBillings
por (SR-TXRF)

Moreira, St and Sampaio, S. A.

Universidade Estadual de Campinas - Campinas SP Brazil

A Represa Billings é o maior reservatério de agua da regidoopaitana de Sao Paulo,
ao seu redor concentra-se o maior parque industrial da &enéd Sul e suas margens sao
ocupadas por quase 1 milhdo de habitantes. A qualidade dedguas €, portanto, motivo
constante de preocupacgéo de toda a sociedade.

Neste trabalho foi utilizada a SR-TXRF para a identificac§oantificacdo de metais em
guas e sedimentos da Represa Billings. Foi estabelecidaammaaracao dos niveis de metais
encontrados com os limites maximos permitidos estabeleqié¢la CETESB. A finalidade
de contexto social é contribuir para a preservacao dos meisiocais e 0 aproveitamento
racional de suas aguas. Foram escolhidos dezoito pontaseta,dincluidas as margens e a
porc¢éo central da represa, de acordo com critérios simikre adotados pela CETESB.

O limite minimo de detecca, para as amostras de agua, vegio,0038ug.L~* (S) até
0,6347ug.L~1 (Zn). Para as amostras de sedimentos, o limite minimo degiet@riou entre
2,8ug.kg 1 (S) até 756,419.kg t (Zn).

Nas amostras de agua o Cr apresentou valores de concentiag@dos limites per-
mitidos em dois pontos de amostragem, locais préximos & dodadRibeirdo. O mesmo
comportamento foi verificado para o Ni. O Cu apresentou ealacima do VMP para todos
os locais de amostragem. Tal fato ja era esperado, poisaicsdi cobre é utilizado em larga
escala pela SABESP para o controle de algas, j& que nes#a régaco do rio grande, a
agua é captada para fins de tratamento e abastecimentoopdiblmmirros da cidade de Séo
Bernardo do Campo. No caso do elemento Fe foram observaltwes/acima do VMP em
todos os locais, especialmente na area urbanizada. O Pétémitddo em apenas trés pontos
de amostragem, mas em todos eles com concentracdes acinMRIcA@enas o Mn esteve
em concentragdes abaixo da VMP em todos os pontos de coleta.

Com relacéo as amostras de sedimentos, o Cr apresentoesvatima do PEL (Probable
Effect Level) em um ponto de amostragem, indicando destad@feitos toxicos provaveis
e 0 mesmo fato foi observado para Cu e Zn. Por outro lado o Misaptou concentracdes
acima do PEL (Probable Effect Level) em dois pontos de amgsin enquanto que o para o
Pb nado foram observados valores acima do PEL nos pontosrachost

108



92

Caracterizacao Estrutural de Gemas da Regidao Amazonica e de Mas
Gerais

Batista, A. C, Franca, L. Al, and Prado, R. 3.

Universidade Federal de Mato Grosso - Cuiaba MT Brazil

O Brasil € o maior produtor de gemas coradas do mundo, apaesknuma grande diver-
sidade de espécimes como, por exemplo, Quartzo, Berilmdluras, Topazio, Crisoberilo,
Corindon, Andaluzita e muitos outros. A maioria dessas ges&a encontradas no Estado de
Minas Gerais, que responde pela metade da produ¢éo nademéherais gemas. O aumento
do conhecimento referente as caracteristicas quimicagadidessas gemas é essencial para
possibilitar qualquer tipo de analise que tenha como abjeticertificagdo de origem, bem
como a definicdo de processos que visem a melhoria de sudapmliNesse sentido foram
realizadas inicialmente medidas de Difracao de Raios X (XREspectrometria de Raios
X por Dispersdo em Energia (EDX), para a obtencéo de infoiemestruturais e quimicas.
Essas analises esté@ sendo realizadas no Laboratorio Buléirio de Técnicas Analiticas
(LAMUTA / UFMT). Foi também utilizada a técnica de Estrutiitima de Absor¢do de Raios
X (XAFS), que permitiu analisar a estrutura de micro-indks presentes nas gemas. Os
estudos de XAFS foram realizados com diversas variedadgerdas, na linha XAFS1 do
Laboratério Nacional de Luz Sincontron (LNLS). Foram feigguisicdes na borda K de ab-
sor¢do do Fe, Mn, Cr, Ti e V, através da deteccdo do rendindentiooreséncia de raios X.
No momento, esédo sendo implementadas medidas de Espetrisoneelnfravermelho por
Transformada de Fourier (FTIR), Ressonancia de Spin Hiew§ESR) e Absor¢éo no Visi-
vel e Ultra-Violeta (UV-Vis), de maneira a possibilitar uiceracterizagdo mais ampla dessas
mesmas gemas. Sera apresentado um panorama geral dos bigdios por essas diversas
técnicas para algumas das variedades de gemas ja estualamlasoymo perspectivas para a
continuacgédo do trabalho.
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Determination of trace elements concentrations in normal ad
neoplastic breast tissues

Silva, M. P, Tomal, AL, Conceicéo, A. L. G, Pérez, C. &, and Poletti, M. E.

1 Universidade de S&o Paulo - Ribeiréo Preto - Ribeirdo Preto SP Brazil
2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Each year more than one million women are diagnosed wittsboeancer around the world.
Early screening and diagnosis could certainly increasagbieancer patient’s survival rates.
Analysis of some trace elements usually present in humassblreas gained great interest
over the last few years due to the increase in knowledge ofgthgsiological role and of the
possible correlations between abnormal concentratiodgpathological conditions. In order
to determine the K, Ca, Fe, Cu and Zn concentrations preséetilthy as well as in neoplas-
tic breast tissues two experiments were performed at the bddnline of the Laboratério
Nacional de Luz Sincrotron (LNLS). Two different photon rgies were used to maximize
the X-ray fluorescence by the elements of interest. The grafrg keV was chosen in order
to detect simultaneously K, Ca while 11 keV for Fe, Cu and 4re $amples were placed at
45° from the incident beam whereas the energy dispersive salid BIPGe detector was pla-
ced at 90 from the incident beam, on the plane of the electron storiagein order to benefit
from the strong polarization of the synchrotron beam thysrowing the signal to noise ratio.
Eighty samples of breast tissues were analyzed. Pathaldgiormation was available for
all samples. Metal concentrations in breast tissue speximere determined using a semi-
guantitative method based on calibration curves obtair@d iqueous and ethanolic soluti-
ons with inorganic salts of well-known concentrations. &leuracy of the semi-quantitative
method was checked by the analysis of a set of solutions afwith known concentrations.
This semi-quantitative method is simple and allowed miging matrix effects. The results
obtained in this work confirm that Fe, Cu and Zn are valuahi&ators, to be considered as
tracers for the identifications of pathological disorderbieast tissues and show that X-ray
Fluorescence analysis using Synchrotron Radiation seeb®sa possible helpful diagnostic
tool against breast cancer.

Acknowledgements
This work has been supported by the Brazilian agency FunddedAmparo a Pesquisa
do Estado de Sao Paulo (FAPESP, process numbers 02/003&0D-3446270-0) and by
the Brazilian Synchrotron Light Laboratory (LNLS) undeioposal D0O9B-XRF-4780 and
D09B-XRF -5337.

110



94

Study of the molecular and supramolecular organization of mrmal and
neoplastic breast tissues by WAXS and SAXS

Conceicdo, A. L. G, Antoniassi, M!, Torriani, 12, and Poletti, M. E-

1 Universidade de S&o Paulo - Ribeiréo Preto - Ribeirdo Preto SP Brazil
2 Laboratério Nacional de Luz Sfncrotron - Campinas SP Brazil

Wide angle X-ray scattering (WAXS) allows the obtaining pfsal distribution of small
structures that constitute tissues, as water for exampiall@ngle X-ray scattering (SAXS)
is a powerful tool that allows the determination of supralenalar structures characteristics,
such as proteins. The combination of the two techniquesvaltmrrelating structural chan-
ges at atomic level with changes at larger scales. TherefddXS and SAXS experiments
can provide structural information on changes in normal &iforeast tissues due to the pre-
sence of the disease (cancer). In this preliminary work bethniques were used to analyze
four samples of normal breast tissues and four samples pla@ tissues. The experiment
was implemented at the SAXS1 beamline of the Laboratoricidwat de Luz Sincrotron
(LNLS). A focused monochromator of Si (111) was used in otdeprovide an X-ray beam
of wavelength 148A and to reduce the irradiation area on the sample and alloieingcord

a range of @8nn ! < Q(= 47sin(8/2)/A) < 50.26nm* and 015nm ! < Q < 1.90nn?

for WAXS and SAXS respectively. The sample to detector distawas fixed at 1.59m and
was evacuated in order to minimize air scattering and alisorfosses. The detector for
both techniques was a Fuji Bas Ill image plate. Standard Esngd alumina (N203) and
SilverBehenat (AgBr) were used as calibrators to WAXS an&XSAespectively, in order to
establish the correct reciprocal space scale of each sogtfmttern. The preliminary results
of this work show that malignant breast tissues presentsrdiit scattering patterns (shape
and peaks positions) when compared with normal breasessdihe WAXS pattern of nor-
mal breast tissues showed a sharper pedk-at13.8nm ! while neoplastic ones showed a
broad peak a@ = 21.3nm 1. The SAXS data of normal tissues showed several peaks cor-
responding to collagen reflections from the 3@k 0.29nm 1) to the 13th Q = 1.17nm 1)
order. On the other hand, these peaks seem not to be presbat3#\XS patterns from ne-
oplastic tissues. This preliminary study shows that the ioation of WAXS with SAXS
results provides a potential medical tool for charactaegziuman breast tissues.
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Application of X-ray diffraction in the identification of ne oplastic
human breast tissues

Conceigéo, A. L. &, Antoniassi, M}, and Poletti, M. E:

Universidade de Sao Paulo - Ribeirdo Preto - Ribeirdo Preto SP Brazil

The angular distribution of photons scattered by tissuesttring profile) gives detailed in-
formation of their internal structures and provides anraliive mean to distinguish among
pathologies[1,2]. Therefore, itis important to develogéfitient and trustworthy experimen-
tal procedure to determine scattering profiles from humssuss. In this work the potential
use of X-ray diffraction technique by transmission modelieen investigated to obtain scat-
tering profiles from breast tissues previously histopatbiglally classified as normal tissues,
fibroadenomas and carcinomas. The experiment was implechahthe XRD1 beamline at
the synchrotron radiation source of Campinas in Brazil. Alsle-crystal of Si (111) was used
in order to provide an X-ray beam of wavelengti28A and to reduce the irradiation area on
the sample (5.5mm 1.0mm) allowing to record the range80 < 6 < 78.55° (corresponding
to a momentum transfer interval of @ < Q(= 4rtsin(6/2)/A) < 70.5nm1). The sam-
ple was located in the center of a Hubber Diffractometer &rdsample-to-detector distance
was fixed at 210mm. The detector was a Nal(Tl). The measumgaardistribution was cor-
rected by attenuation and geometric effects. The effantise of the experimental procedure
was validated through the use of water reference data. Htienimary results showed that the
scattering profile is an unique impression of each type efigs being correlated with their
microscopic morphological features. ®t< 25nm 1, it was statistically verified that the in-
formation contained in the scattering profiles allow thded@ntiation between normal and
neoplastic human breast tissues. These initial results ghe potentiality of X-ray diffrac-
tion technique to provide a rapid diagnostic from human tréasue with a high sensitivity.
[1] Poletti ME, Gongalves OD, Mazzaro |. X-ray Spectrom. 2081: 57-61. [2] Cunha
DM, Oliveira OR, Pérez CA, Poletti ME, accepted to be puldisbn X-ray Spectrom. 2006.
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Characterization of osteoporotic bone structures by bidinensional
images using X-ray microfluorescence

LIMA, 1.1, Anjos, M. J?, Fleiuss, M. L. Z, Rosenthal, ¥, and Lopes, R.?.
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Osteoporosis is a pathology that assails the bones, definggstemic skeletal disease cha-
racterized by a decrease in the bone mass and deteriorétioa microarquitecture with the
increase of the bone fragility and more susceptibly to treed. The objective of this study
was to characterize the bone structures of the femoral heatical and trabecular regions,
from the bidimensional images by x-ray microfluorescendes measurements were perfor-
med in standard geometry of &4cidence, exciting with a white beam and optical capillary
with 20 um of diameter collimation in the XRF beam line. Bone specimesre obtained
from 15 Wistar female rats (4 months-old) from femoral heBue animals were separated
into three groups: control, OVX and OVX with estrogen replaent (daily subcutaneous
doses of 0.7ug of 173 estradiol benzoate per 100 g of body weight). The animalg \wea-
riectomized when they were 2 months-old and were killed, wiiey were 4 months-old,
e.g., 2 months-old after OVX. After the sacrifice, the femwese disarticulated, surrounding
tissue manually cleaned to remove soft tissue and the féimeaas were cut with a diamond
cutter in 1 mm of thickness. The samples were placed on a X taintrolled by a micro-
computer and scanned as follows: beam size of 30 p30a 30um /step, counting time of
9 s/point. It was found ten elements: P, S, Cl, K, Ca, Cr, Fe,Zuand Sr. It was possible
to observe that ovariectomy, in a period of two months was aibteduce the percentages of
calcium and increase the strontium concentrations. The Pk&¢ess (in two months) was
able to: a) reduce the thickness of the cortical region indi&inhead, while the estrogen
replacement increased again this parameter making peshiblgeometric definition of this
bone site; and b) making the internal structure of the boteopsrotic, in others word, the
WXRF images reveals a increase of the porous diameter, myineg a high bone porosity
with a decrease in trabecular dimensions.
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Temperature investigations of water diffusion in synthetc nano-silicates
by means of DXAS

da Silva, G. 1, Ribeiro, L1, Mundim, M.S. P, and Fossum J. &.

1 Universidade de Brasilia - Brasilia DF Brazil
2 Universidade de Brasilia - Brasilia DF Brazil
3 Norwegian University of Science and Technology - Trondheim Norway

In this work we present the results of the study of water g#kation process in a synthetic
clay Ni-Fluorohectorite as it progress through the samiiliging dispersive x-ray absorption
spectroscopy [1]. The process of intercalation of wated(agion sphere) in this sample is
studied as a function of temperature (parameter resp@nfsibthe control of water entrance
and exit of the sample) and humidity. Critical values of tengpure are related to the stable
hydration regime of this sample leading to structures,rreteto as having either 0, to 3
intercalated water layers, which are quite well orderech@lthe stacking direction [2, 3].
The data is analyzed by means of the "Generalized Simulatew#@ing"GSA [4], which
is a technique of stochastic optimization well adapted &l dath the problem of multiples
minima. It is appropriated for simulation of these inteat&n processes using experimental
data as a stoping criterion.

References:

[1] - LNLS, DO6A-DXAS.

[2] - G. J. da Silva, J. O. Fossum, et al, Phys. Rev. B, 67, 9%1D8).

[3] - B. Sandnes, da Silva G. J., Mundim, M S. P., et al, PhyBi¢&70, 90(2005).

[4] - K. C. Mundim, and C. Tsallis, Int. J. Quantum Chemis&8, 373(1996).
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Complexos Supramoleculares de PEI (um polication) e SDS (um
surfactante aniénico) investigados por SAXS

Campestrini, £, Felippe, A.Ct, and Minatti, E*

Universidade Federal de Santa Catarina - Florianépolis SC Brazil

Polimeros e surfactantes podem formar complexos supraaiates em solucéo aquosa. O
controle morfoldgico destes complexos permite sua aglicag nanotecnologiaO PEI
(polietilenoiming é um polieletrélito posivitamente carregado, gracas aateabasico dos
grupos aminas. Este polimero é muito usado como ingredilentérmacos e cosméticos e,
recentemente, contmckboneparasynzimes(enzimas artificiais). Neste trabalho, investiga-
mos a associacao deste polieletrélito com o S@Bi¢cil sulfato de sddjo

Através de medidas usando as ténicas de SAespdlhamento de raios-X a baixos an-
gulos) conductivimetriaturbidimetria e viscosimetriacaracterizamos solucdes aquosas de
PEI nas concentra¢des de 0,025 a 0,2 % (m/v), garantindoragifmesempre no regime di-
luto (determinado por viscosimetria). Nestas solugBesemamos uma intensa turbidez no
inicio da adicdo do SDS. Como o surfactante é anidnico, ganeds que nesta regido ocorra
uma intensa ligacéo especifica do D&os ions amdnio do polieletrolito, transformando-o
em um polimero neutro (PEI-DS). Da conformacao estenditdpeo PEI passa a uma con-
formacao mais enovelada. Esta hip6tese foi confirmada gameriementos de SAXS, onde
observamos um aumento abrupto dprRédio do polimeros com a adigéo de surfactante —
indicando a transi¢éo cadeia estendida — cadeia enovélpda.uma determinada [SDS], a
solugéo volta a ser translicida, devido a ressolubilizagd®E|-DS pela associacao classica
de mais SDS. A partir deste ponto, as curvas de conductisanetlicam um comportamento
classico de um sistema envolvendo polimero neutro hidipgslor surfactante.

IMinatti, E. et al;Langmuir; 2005; 21(4); 1180-1186. DOI: 10.1021/1a048944f

2Shuai, X. et alBioconjugate Chem2005; 16(2); 322-329. DOI: 10.1021/bc0498471
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DNA ORGANIZATION IN ORIENTED LECITHIN LAMELLAR
PHASE- A REFLECTIVITY STUDY ON SUPPORTED FILMS
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Synthetic vectors for gene therapy based on cationic ipi# complexes have been propo-
sed as an alternative approach to viral vectors, howevaritpassociated to the charges is a
limiting factor. Recently it was demonstrated that it is gibke to incorporate DNA between
non-cationic lipid bilayers due to an entropic interacliomhe advantage of this formulation
is the biocompatibility of the lipid used in the vector pregi#on2. Different organizations
of the DNA molecules between the lipid bilyares have beewritécal predicted, with in
layer orientational order and positional order with inegrdr correlation3, however the iden-
tification of such structures requires well oriented sample this work we investigate the
structure of DNA molecules confined between lecithin bifayesing supported films. The
film is placed in a chamber with controlled humidity, whichoals us to tune different de-
grees of lamellar periodicity and explore the effect of aosifinent in the organization of the
DNA. Using the BM-32 line-ESRF facility we identified a lantel phase (k) of lecithin
with periodicity D= 6nm, where the peaks related to lamedtancture were localized along
the direction of the normal to the layers in the film. Otherakse were also identified re-
lated to the organization of DNA between the membranes. & pesks could be perfectly
indexed in a hexagonal structure with a paramater2D /+/3 =6,9nm. A preliminary phase
diagram of the ternary lecithin/DNA/water system will alse presented, where other types
of organization of DNA molecules were identified confinedvsesn the lecithin bilayers in
the liquid phase. We will discuss the influence of the confi@ehon the DNA organization
and the importance of this study in the comprehension of iteractions of biomolecules
and membranes.

[1] T. Potts and D. Roux FEBS Lett 511, 150(2002)

[2] P. Chevenier, B. Delord, J. Améee, R. Bareille, F. Ichas, D. Roux, Biochm. Biophys.
Acta 1593, 17(2002) .

[3] L. Golubovic, T. C. Lubensky and C. S. @ZHern, Phys. Rev. E 62, 1069(2000).

Acknowledgements
This work was supported by CNRS.

119






Parte VII

Materiais Estruturais e Aplicacdes na Industria






100

Crystalline structure of M »C carbide in spray formed AISI M2
high-speed steel

Serna, M.M}, Galego, E, and Rossi, J. L.

Instituto de Pesquisas Energéticas e Nucleares - Sdo Paulo SP Brazil

In the spray forming plant the central billet region is sutted to a slow cooling rate al-
lowing the atomic migration and promoting the formation bé tM,C and MsC carbide
network. The MC type carbide present a hexagonal structure, which assanpéate-like
shape and are discontinuously precipitated. The conditised in the spray forming plant to
obtain the samples used in this work promote the formatidghetinknown phase with pC
morphology. Since, hexagonal or orthorhombic crystalfitracture of the MC carbides is
function of the ordered or random distribution of the carbometallic carbides that is deter-
minate by the cooling temperature, the kinetic of transftion and carbon concentration.
The orthorhombic phases can be identified through the tistoof the metallic sublattice,
which induces a splitting of some peaks, which may be ddiesthy synchrotron measure-
ments. The space grodipb ¢ n(orthorhombic structure, Fe;N type) was used for Rietveld
refinement of unknown phase. The lattice parameter ca@mllfatr the unknown phases is
a= 0.4649636 nm, b=0.674553 nm and ¢=0.5116704 nm. Sinsghhse is isomorphs for
Mo,C and WC the differences between these parameters are assignled imyture of Mo
and W atoms in the crystalline structure. The orthorhomtriecsure of this carbide is com-
monly accepted as a disordered structure in transition ekagonal structure. The presence
of this structure in this material is coherent with the thedynamic history.
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Role of the SBR Addition to Natural Rubber-based Blends to the
Network Formation

Salgueiro, W, Somoza, A, A.J.Marzoccd, and Torriani, I*

1 Universidad Nacional del Centro da Provincia Buenos Aires - Tandil Brgentina
2 Universidad del Centro - Tandil BA Argentina

3 Universidad de Buenos Aires - Buenos Aires DF Argentina

4 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

The aim of the present work is to go deeper in rubber studiegiqusly developed by the
authors on natural rubber (NR) by means of SAXS. In this fraork, a systematic SAXS
study of blends of NR and styrene-butadiene rubber (NR/SBRyesented. To this aim,
specimens of cured NR and SBR and mixtures with 75/25, 5048&/75 NR/SBR ratios
(in phr) were prepared. In order to get the optimum cure titpg)( these mixtures were
experimentally characterized by means of torque curveslieameter. After that and to ob-
tain a complete vulcanization process the blends were atrd83 K during the timesbyo.
Samples with a typical diameter of 10 mm and a thickness ofrfirtbca. were cut from the
specimens. Using a 1.608 wavelength, SAXS spectra as dadaraftthe scattering vector g
were measured in the q range between 0.01 and 0-40Hor all the samples measured and
for scattering vector values ranging from 0.1 to 0.2'Aa "shoulder” in the 1(q) vs. q cur-
ves was observed. To get a more precise localization of thelanpositions of the intensity
maximum, a representation in Lorentz plots (I&)s q) was used. From such representa-
tion no variation of the peak position was observed. Butpanement of the intensity of the
peak with the increase of the SBR content in the samples wsanadd. This peak can be
associated with a correlation length related to a varietynivhmolecular groups present in
the vulcanized rubber network. The results obtained adied taking account that in the
covulcanization the elastomers contain different phasathermore, it was considered that
these elastomers should be vulcanized to similar levels evisslinking across the microdo-
mains intherphases with an interfacial layer of rubber wlifferent state of cure than in the
bulk. Bearing in mind that the NR is the matrix phase the infaeeof the different amounts
of SBR on the crosslink structure is also discussed.
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Caracterizacao Morfoldgica de Nanoagregados de Poli(éxidde etileno)
e Misturas de Surfactantes Anidnicos Investigada Por SAXS

Minatti, E1, Felippe, A.Ct, Zanette, D}, Campestrini, £, and DAL-BO, A. G

Universidade Federal de Santa Catarina - Florianépolis SC Brazil

Investigamos a auto-associacdo de polimeros e biopolénuarm misturas de surfactantes
por técnicas tradicionais, como fluorescéncia, tensiometcondutivimetria. Este trabalho
complementa resultados anteriores através do estudo dsgas na morfologia de agrega-
dos entre poli(6xido de etileno) (PEO), e misturas do bidastantes colato de sédio (NaC)
com dodecil sulfato de sadio (SDS), investigados por espadimto de raios-X a baixos angu-
los (SAXS). Aqui, apresentamos o efeito da fragdo molar d8 B®mistura sobre a forma e
tamanho dos agregados. Através dos perfis de intensidadtods £spalhados em funcao do
angulo de espalhamento para solu¢des de PEO contendoasideuSDS/NaC com diferen-
tesxspsobservou-se um aumento das oscilagées nas curvas em fung@oneénto dsps
indicando a formacdo de agregados esféricos na medida erastpge misturas tornam-se
mais ricas em SDS. O diametro médio dos agregados micelatesgo da cadeia do poli-
mero foi obtido pelo ajuste das curvas em acordo com o modético “colar de pérolas®.
Os resultados mostram que em baixas frag6es molares dexgsPS$ (< 0,2) os agregados
sdo pequenos (8 nm em diametro). Em fracdes intermediai@b8 (0,2 Xsps < 0,7)

0s agregados crescem lentamente (10 - 15 nm) mas crescepteabente apds umepsde
cerca de 0,7, até atingirem cerca de 30 nm em diametroxgaka=1,0 (tamanho tipico de
agregados PEO-SDS). Através destes resultados propomasodelo para estas misturas
de SDS-NaC-PEO. Para NaC puro o polimero esta livre dos adpegnicelares. Em bai-
Xas Xsps micelas mistas sédo formadas, mas ndo ocorre agregacao cOmPREAXsps~
0,7 inicia-se o processo de agregacao polimero-surfactaxst experimentos de SAXS for-
neceram uma interpretacdo morfoldgica para o efeito deimmento de SDS na mistura de
surfactantes, reforgcando a idéia de que uma transigéo perassociacdo cooperativa ocorre
somente apés uma determinada fracdo de SDS na migtdrBelippe, A. C.; Zanette, D.; et
al. Macromol. Symp 2005 229, 2082 Fairclough, J. P. A. et al. JRad. Phys. and Chem.,
1999 56,159.2 Felippe, A. C.;. Zanette, D.; et al. Colloids and SurfacesAysicochem.
Eng. Aspects 279, 87-95, 2006Felippe, A. C.; Zanette, D.; Minatti, E.; et al. Colloids and
Surfaces A: Physicochem. Eng. Aspects (in press), 2006.
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Relation between structure and diisocyanate type in polyugthanes and
acrylic/polyurethane hybrids studied by SAXS, WAXS and FTIR.

Peruzzo, P. 3, Pardini, O. R, and Amalvy, J. |

Universidad Nacional de La Plata - La PLata B.A. Argentina

Polyurethanes (PUs) are an interesting class of matetalstypically consist of semi-
crystalline hard segments and amorphous polyether safteseig. The particular chemical
structure of PU is reflected in both their morphology and prips. Due to incompatibility
of soft and hard segments phase separation occurs. Lineaaflprepared using diisocya-
nates and polyols and the structure in the solid phase dspEmthe type of diisocyanate.
In this work the structure of two PUs prepared using isopherdiisocyanate (IPDI) and m-
tetramethylxylene diisocyanate (TXMDI) have been ingetitd using SAXS and WAXS.
TMXDI aliphatic diisocyanate monomer contains two tegtiatiphatic isocyanate groups,
providing unique properties as compared to primary andreany isocyanate groups and
morphological changes are expected. Morphology modifindty including an acrylic com-
ponent and by thermal curing is also investigated. SAXStspecof IPDI-based PU shows
the typical band at g = 0.1 & and remains unchanged after curing. A similar peak for the
TXMDI-based PU before curing is also observed, but this peakices the intensity and
shifts slightly to lower q after curing (0.08574 ). WAXS curves indicate that the chemical
structure of TXMDI changes the local ordering. For IPDI4@&$U a peak is observed at
20 about 16.7 and for TXMDI at about 18.2. The incorporation of acrylic component to
form hybrids has an influence on the microphase behaviortbsitad) the interaction between
chains (1). For IPDI-based hybrid at 90 wt.% of acrylic comgt microphase separation is
observed. After annealing at 8, the material has a higher tendency to form separated pha-
ses and systems with lower acrylic content (approximatelwiz%) shows phase separation.
TMXDI-based PU seems to behave differently. FTIR experiméave also been carried out
to correlate with structural changes observed in SAXS.

1. "Structure of polyurethane/acrylic hybrids films stubi®y SAXS". P.J. Peruzzo, O.R.
Pardini and J.I. Amalvy. 16 RAU, February 20 - 21 2006. Carapi(Brazil).
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SAXS study of nanostructured thin films prepared by pyrosol ceposition

Sarmento, V.H.V, Hammer, B, Pulcinelli, S.H1, and Santilli, C.\A

Universidade Estadual Paulista - Araraquara - Araraquara SH Braz

A wide variety of methods are available to produce cerantiosfilms by chemical routes.
Among these, the pyrosol process is interesting as it opei@t atmospheric pressure and
offers a relatively inexpensive and mature technology fierdeposition of oxides thin films
over large areas. Depending on the application of the file stibstrate can be metal, glass,
silicon wafers or ceramics. The pyrosol apparatus conefstise aerosol generator and the
pyrolis chamber. Aerosol of the solution generated in thi@sbnic atomizer is conveyed by
the carrier gas through the transport tube to the heatedratigborosilicate glass, silicon
and mica foil). The direction of the flow is perpendicular bh® tsubstrate. The deposition
mechanism, structure and properties of the deposits depeadumber of experimental pa-
rameters, such as the precursor chemistry, the flow ratdsecddrosol and the carrier gas,
the temperature and the nature of the substrate. The pugbdise present work was to es-
tablish a correlation between the process and precursameders with the nanostructural
properties of the obtained deposits. In order to realizs, thxide films (Sn and Zr) were
synthesized by pyrosol process and their morphology andstarcture studied using scan-
ning electronic microscopy (SEM) and small angle X-ray eatg (SAXS), respectively.
Moreover, organic molecules based surfactants were addbd precursor and the effects of
these modificators on the nanostructure were studied. Iprisgent case, the precursor so-
lution was prepared using Sn3BH,0 (p. a. 98%) diluted in 90% #O DI and 10% ethanol
(v/v) with 0.2 mol.dnt3 concentration. A non ionic surfactant Tergitol was addesbiation
(0.04 mol.dnT3) to form nanostructured films. Sp@ims deposited from the aerosol at 523,
573, 623 and 673 K were characterized by SAXS. The resulweththat films deposited at
523 K present a plateau for high g-values{@.1 A-1) indicating the presence of the small
particles whereas the SAXS curves of films deposited at higgmeperatures do not indicate
a continous particle size distribution. These results @thvat surfactant affects significantly
the film nanostructure.
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Residual Stress Measurements in Oxyfluoride and ChalcogenedNano
Glass-Ceramics

Serbena, F.&, Souza, G. B, Zanotto, E.[?, Lumeau, #, Glebova, L3, Glebov, L.B3, and
Zhang, X*
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The residual stresses that arise upon cooling in two glesstcs systems were charac-
terized by x-ray synchrotron radiation. One is a photoftiwrefractive (PTR) glass with
sodium fluoride nanocrystals embedded in an oxyfluoridesghaatrix, and the other is a
chalcogenide glass with nanosized precipitates of ceshioride. In both glass-ceramics,
the crystalline volume fraction is small and the crystaks @wubic. Measurements were per-
formed in UV irradiated and non-irradiated PTR samples stibchto heat treatments of
45@°C-1h for nucleation and at 52G-2h or 650C-20 min. to induce growth of the preci-
pitates. For the chalcogenide glass, measurements wegrped on samples heat treated
up to 50h at 29¢C. Preliminary analyses based on the integral-breadthadetveals rea-
sonable agreement with the stress calculated from theatligst phase microstrain and the
Selsing model, but there is considerable scatter in thecpmdize and microstrain estima-
tions. At present, residual stresses are being calculatatiebintegral-breadth and Sinp
methods and will be compared with the predictions of theiSglsodel.
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Microstructural and superconducting characterization of NbsSnwires
with Cu-Nb reinforcement

Sandim, M. J. R, M. P. Cangarli and Ghivelder, |2

1 Escola de Engenharia de Lorena - Universidade de S&o Paulo -d_8FeBrazil
2 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil

NhbzSnis recognized as one of the most important practical supelacting materials for a
high field magnet over 10 T. To fabricate high-field superecmtithg magnets, high strength
Nbz;Snwires are needed to sustain large electro-magnetic fotaa®rftz force). For this
reason, highly strengtheneédb;Sncomposite wires with Cu-Nb reinforcement have been
developed [1]. The heat treatment necessary to form the sup&rconducting phase (650-
70(°C or higher) can lead to the partial spheroidization folldviey coarsening of the Nb
filaments in the reinforcement material. Such morpholdgibanges affect the performance
of theNbzSnwires. In this work we focus on the microstructural and sapeducting charac-
terization ofNbzSnwires with different reinforcement positions (at the cahtr near to the
edge part of the wire). The microstructural characterwatvas performed using scanning
electron microscopy in 1450-VP LEO and JSM 6330 F (FEG) nsicopes. AC magnetic
susceptibility of the wires was measured by a PPMS (Quantesigd) system for a mag-
netic field of 1 Oe and frequency of 100 Hz, with field appliedpamadicular to the wire
axis. Noticeable differences were observed among thetigedsd samples concerning the
morphology of niobium filaments in the reinforcement matkrMoreover, concerning the
NbsSnphase, the samples with reinforcement material in the ipagrof the wire presented
the broader superconducting transitions [2].
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Comparative Study using SAXS and Nitrogen Physisorption irthe
Textural Characterization of Raney Ni catalyst

Rodella, C. B, Kellermann, G, and Zanchet, B.

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Raney Ni catalyst is widely used as a heterogeneous cafahigjuid-phase hydrogenation
reactions. It is extensively applied in industry for hydeagtion of the d-glucose to sorbitol.
The catalyst is produced by alkaline dissolution of alumirftom Ni-Al alloy. The alloy usu-
ally contains 50wt.% of the Ni and consist of il 3 and NiAl; intermetallic phase as well
as pure Al. This leaching process leads to nanoparticlesetéliit nickel connected in a
spongy-like structure highly porous. As shown by many sisdéeveral parameters involved
during the preparation stages of Raney Ni can affect itsitakaind structural characteristics
and consequently, its catalytic properties. In this wohle éffect of the leaching tempera-
ture on textural properties of Raney Ni catalyst was stutigdmall-angle X-ray scattering
(SAXS) and nitrogen physisorption. The catalysts wereiobthby a basic dissolution of the
aluminum from a Ni-Al alloy. The leaching process was perfed in different temperatures:
60, 80 and 118C. The textural properties of the Raney Ni were only slighatfiected when
the leaching temperature was increased from 60 fC8®lowever, for leaching tempera-
ture equal to 119C, Raney Ni exhibited a decrease of the surface area, poneneohnd an
enlargement of the mean pore diameter. The SAXS analysegesgh® continuous decrease
in specific surface values and an increase in the pores &veiag for increasing leaching
temperatures. These results are in good agreement witlitthgen physisorption results.
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Inclusions Control in Pearlitic Steel Tyre Cords trough X-Ray
Microanalysis (EDS) Automation coupled to Scanning Electron
Microscopy (SEM).

Afonso, C R M, Arajo,S.R?, Biggemann, O}, Camparotto, M. R, and Ramirez, A J.
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The control of level and type of inclusions in special péiriteels cords which compose the
mesh of automotive tyres is extremely important for the igpalarrant of the cord after wire
drawing process. Steel cords used to compose the mesh ofiatite tyres have initially a
diameter of 5.5mm and they can be wire drawn up to 0.15mm.r Afiee drawing process
the cord is transformed in the mesh that composes the staligiart of radial tyres (without
inner tube). The shear banding is sufficient to generate ¢kardnation crack nuclei, but it
should be clear that other external defects such as indsisivawing grooves or other surface
damage can induce delamination failures. Steel with a Higginmess will prevent problems
during drawing and the heat treatment. The studies showathahg many defects the most
important ones are the non-metallic inclusions and undelErphases encountered during
improper heat treatment. In this study typical wire and ciaitires due to non-metallic
inclusions are examined. The analysis of the inclusionsadarby: (a) atomic weight (2)
contrast in backscattered electrons sign (BSE) in the scgrelectron microscope (SEM);
(b) chemical composition measured through the X-ray mitasis (EDS); (c) measurement
of the inclusion area trough image analysis using contrifgrentiation of dark (lighter)
and light (heavier) areas; (d) counting of number, size gpd {composition) of inclusions
per area in the sample. The current of the electron beam isuresatrough a Faraday cup
and a picoammeter. The fixed elements to be identified trougXtray microanalysis are:
Fe, Mn, Mg, Al, Si, Ca, S and O. For the calibration of the awtion is necessary, in the
beginning of the process, the manual identification of a MitBision. Among the inclusions
analyzed MnS (compare to the oxides) have an atomic ders#fgrto the steel matrix. Other
inclusions in the same size range, like oxides of cited rmetah be detected as well. The
analysis of inclusions trough the automation of the EDS aanalysis allows the detection
of an average of 50 inclusions per hour and in a total of 5 mogstof 5 tyre cords samples
each (25 samples) can be analyzed in a period of approxinateburs. This study shows
the wide range of possibilities of analysis that can be memegh the automation of EDS X-
ray microanalysis via software realizing several comlimes of analysis (in this case, BSE
image, counting of particles and chemical analysis of eaghad them) of many samples in
a short time.
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Investigacao do Comportamento Magnético de Acos InoxidaveiDuplex
por MFM

Santos, F. $, Gheno, S. M., and Kury, S. E
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Acos inoxidaveis duplex sdo materiais de grande imporséecinoldgica devido a excelente
combinacéo de propriedades mecénicas e alta resistérmieoa&o. Basicamente, esses ma-
teriais apresentam microestrutura formada por ferrita,&ferromagnética, e austenita, que
€ paramagnética, em fragbes volumétricas aproximadanmudes. Neste trabalho, a mi-
croscopia de forca magnética (MFM), foi utilizada para eaala microestrutura e investigar
0 comportamento magnético do aco inoxidavel duplex 2205bdidado e envelhecido em
baixa temperatura por tempo prolongado. As imagens de MFMcgdoinoxidavel daplex
2205 foram obtidas em um microscépio de forca atbmica (Naopesllla (LNLS)), através
de Tapping/Liff M, operando no modo forca magnética (MFM). Os resultadosiodtinos-
traram a distribuicdo de fases sem a necessidade de atatplegréfico, com a distingdo da
ferrita por sua configuracédo de dominios magnéticos
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MICROSTRUCTURAL EVOLUTION DURING PLUG FRICTION
WELDING OF LOW ALLOY STEEL

Unfried, J%, Piza, M2, and Ramirez, A.3.

1 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil
2 Petrobras - Cenpes - Rio de Janeiro RJ Brazil

Plug Friction Welding is recently developed solid statedi@y process which is recently
receiving a lot of attention from the oil and gas industry doehe actual and expected
impact on the repair of submerged pipes, offshore platfantseven ships. However, very
little is known regarding the microstrutural evolution ohg this process and its influence on
the performance of such joints. Therefore, Petrobras andd_ have engaged in this project
to understand the microstrutural evolution through thedeeljoint of two different variations
of plug friction welding process so-called Friction Tapéud®Welding (FTPW) and Hydro-
Pillar Processing Welding (HPPW). Three samples from col@ddow alloy steel joints
processed with different parameters (rotational spedd| #orce and plate thickness) were
submitted to exploratory evaluation. Optical microscaganning electron microscopy and
microhardness were used. It was possible to identify inamii@es and evaluated conditions,
6 solid state welding zones: (a) Unaffected plug zone, (b}aeically affected plug zone,
(c) Partially transformed thermo-mechanically affectede, (d) Fully transformed thermo-
mechanically affected zone, (e) Mechanically affectectlmaterial zone, and (f) Unaffected
base material zone. Specific microestrutural featuresiitiatetermine the joint performance
where observed on each zone, which depend on chemical cdarmpgogrocessing parameters
and previous thermo-mechanical history of the materialgn@del for the microstructural
evolution has been proposed.
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Estudo da Compatibilidade da Mistura de Polianions com Diferates
Tamanhos e Densidades de Carga por SAXS.
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Este trabalho visa investigar a compatibilidade e a muddegamnformacéo local da mistura
de polieletrélitos com carga similar (polidnions) mas idifees tamanhos (Mw) e densidades
de cargag). O polieletrélito semi-rigido xantana (X¥=1,0) apresenta um empacotamento
do tipo cubico no regime diluido (dominio g-SLS) e hexaghwilaidrico no regime semi-
diluido (g-SAXS). A adicao de alginato de sédio (Afg;1,49) ou hialuronato de sodio (Na-
Hy, £=0,71) a solucédo de XT desloca g4 para altos vetores de onda. Isto sugere que nao
ocorre uma mistura efetiva entre os polianions, levando a comcentracao local de cada
componente. Esta incompatibilidade é devido a diferengamanho ou densidade de carga
dos polieletrdlitos, que produz uma assimetria nas infermgntermoleculares. Contudo, a
adicao de plastificantes (sorbitol ou glicerol) a solucadX@endo desloca o pico de espa-
Ihamento angular indicando que ndo ocorre segregacao demsaA diminuicdo da altura
e aumento da largura do pico com 0 aumento da concentracawhdtkou glicerol pode
ser racionalizado pelo aumento das ligacdes de hidrogétrie ¥T/plastificante mudando a
conformagcéo local das cadeias do polimero.
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Crescimento e caracterizacao de cristais puros e mistos de-PO4 e
(NH4)2PO4

C. J. Franch

Universidade Federal de Ouro Preto - Ouro Preto MG Brazil

KH2PO4 NH4H2PO4 sao cristais ferroelétricos com excefeptepriedades Opticas ndo-
lineares, possuindo grande potencial de aplicacfes tegiocak como, por exemplo, na cons-
trucdo de dispositivos geradores de segundo harménices Esdteriais sdo os Unicos que
estdo sendo utilizados para crescerem grandes cristés9883cm3 de volume. O dominio
do processo de crescimento destes cristais com qualida@eédd primeiro passo para a
construcdo de dispositivos eletro-6ticos baseados nestEsiais, o que permite visualizar
a relevancia deste projeto no contexto tecnoldgico. Boistats de KH2PO4 com volume
de 2x3x5cm3 estédo sendo crescidos pelo método de solucameecipiente com aproxi-
madamente 3| de solucdo em periodos que variam de 1 a 3 serRanase ter um bom
acompanhamento do processo de crescimento foi feito urdcestel saturacao para poder
inserir a semente dentro da solucdo. Os cristais obtidés senhdo estudados por Difracdo
de raios-X, Analise térmica, XPS e AFM e microscopia 6ptitaavés da analise dos varios
resultados apresentados podemos caracterizar os maaisctis KH2PO4 e cristais mistos
de KH2PO4 NH4H2PO4 obtidos por crescimento por soluca@vés de medidas de raios-
X podemos confirmar a estrutura obtida e caracterizagdo ts@mde segundo harménico
confirmou a propriedade do material que o torna muito imptetpara aplicagées em Optica
néo linear.
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Investigacao do desenvolvimento da morfologia semicrisiaa em
blendas poliméricas de poliésteres termoplasticos, PET/PBTRET/PC,
através de experimentos de microscopia 6tica, DSC e SAXS/\M¥®/DSC
com radiacao sincrotron
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As cinéticas de cristalizagao em blendas poliméricas dégietes termoplasticos, poli(tereftalato
de etileno) (PET) com o poli(tereftalato de butileno) (PBPET/PBT, e PET com poli-
carbonato (PC), PET/PC, foram investigadas através deroatvia exploratoria diferencial
(DSC), microscopia 6tica com luz polarizada (MOLP) e SAX8X®D/DSC com radiacao
sincrotron. As blendas foram obtidas em uma extrusora dapta co-rotacional e os corpos
de prova foram moldados por inje¢cdo. Foi usado um mesmo gerilotermas para todos os
experimentos. Os parametros avaliados por DSC fdrgtemperatura de transicéo vitrea),
Tm (temperatura de fusao)c (temperatura de cristalizacad@Hf (entalpia de fusdo)y\Hc
(entalpia de cristaliza¢do); por microscopia 6tica, agjena de formacao e crescimento das
estruturas cristalinas e, por SAXS/WAXD/DSC, os picos d@déo das estruturas cristalinas
do PET e do PBT e os parametros lamelar@engo periodo) &, I (espessura das camadas
amorfa e cristalina). Dos resultados obtidos por WAXD nastths PET/PBT observou-se
gue ha a formacéao isoladamente de estruturas cristalimastedsticas do PET e do PBT
puros. Através dos resultados obtidos por SAXS pode-sen@rses momentos iniciais da
formacao dos esferulitos. Da combinacao das trés técnichs e avaliar como as variagées
nas condi¢Bes de processamento destes materiais, tais perfibde rosca (taxas de cisa-
Ihamento), tempo de residéncia e, a adicdo de catalisad@rdesterificacdo interferem nas
cinéticas e na morfologia de cristalizagdo do PET e do PBT.
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CdZnTe surface analysis by x-rays
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CdznTe material is one of the most promising materialsyfand X -ray detection at room
temperature and has a potential application in synchrsteaperiments. Its has a bulk resis-
tivity about 1 E10 ohm-cm, then the surface preparation igrgoortant step for the detector
construction, because the surface resistivity could berakerders below the bulk resistivity
and dominate the leakage current of the detector. We repoxtray diffraction characteri-
zation of the surface and the gold contacts deposited byreless from HAuCI4 with 5%
gold solution (10 s to 120 s). The previous surface preparatias done by a mechani-
cal polish down to Jum diamond powder followed by a chemical polish using 0.5 to 5 %
Bromine solution in Methanol. The measurements were doimg @sShimadzu XRD-7000
X-Ray Diffractometer, with the thin film attachment, coppemet at 40 kV and 20 mA and
a graphite monocromator tuned to CuHine. The x-ray analyze was done with the beam
grazing to the surface (fronPo 3°) limited by a 0.3 mm slit. We identify that the peak at
24.1@ is due to substrate and others from surface. The peak at24aksthe peak height
direct dependency with the grazing incident beam anglenimgahat the diffraction volume
is increasing with the incident angle. The peaks at 38.44.6%, 64.57 and 77.9%, has
constant height meaning that the diffraction volume is tams i.e. the beam atIgrazing

to the surface is enough to penetrate all the thickness cfutface. We identify that peak at
24.1@ corresponds to Cadmium Tellurium Zinc (Cd0.8TeZn0.2 , cayd50-1440) that is
in good agreement with our monocristaline Cd0.9Zn0.1TdYsample and we believe that
the 111 reflection came from any asymmetric plane or couldedaom the edge or the sur-
face of sample was damage in the mechanical polishing po¢ésidentify the peaks from
38.47 to 77.97 as polycristaline gold and peak at 384buld correspond to gold cadmium
(Aul.05Cd0.95, card no. 3-934). We didn't find any evidencée®?2 , Cd(OH)2 , Te(OH)6

, AuTe, ZnTe, CdTeO3 , CdTe203 on the surface. We demongtratenith grazing inci-
dence technique is possible identify surface from bulk nitand it enhance the sensitivity
to the surface by illuminating all the possible diffractieslume. We intend to make surface
topography and present the results at the meeting, too.
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Multibeam X-ray Topographic Method
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The purpose of this work is to demonstrate the applicatiotopbgraphy in condition of
the X-ray multiple diffraction (XRMD) for the study of groWwtdefects in solution-grown
L-arginine Hydrochloride (L-AHCI) crystal. We report thly using multiple diffaction we
are able to simultaneously obtain more than one topograpiage of a crystal. XRMD
have been employed to investigate the internal and surfafectd in L-AHCI grown by
slow evaporation method. Several topographic images ves@ded on photographic plate
fixed perpendicular to the (500) primary reflected beam awdrs#ary reflected beam at
several positions in the peak profile. In this sample it wase@ through measured of curve
of rocking and Renninger scan. The measurements were @¢awieusing the synchrotron
radiation at the XRD-1 station in a geometry developed splgdio promote these kinds of
experiments. This method provides, for using of specialearplate, internal defects image
by choosing any diffraction plane inside the sample. Thdiegion of the XRMD associate
the characteristics special of the synchrotron radiatomplifies its great potential, which if
they detach: High intensity, parallel beam geometry, gezajth of coherence of the parallel
beam, where it comes being used for the study of some material
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X-ray fluorescence microtomography analysis of breast tisge samples
under various excitation conditions
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1 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
2 Universidade do Estado do Rio de Janeiro - Rio de Janeiro RJ Brazil

The X-ray fluorescence microtomography (XRFCT) is a nortrdetive technique to com-
plement other techniques used for samples characterizatiee common techniques provide
only information on the attenuation coefficients or elegitadensity and no information on
the distribution of the elements inside of the sample carbiv@ined in these cases. XRFCT is
based on the detection of fluorescence photons emitted Bl¢heents in the sample. As the
energy of photons of fluorescence has a particular valueafdr element, is possible to obtain
the distribution of all the elements in a sample, since thatramum of fluorescence signal
is detected. The experiments were performed at the X-Ragr&eence beamline (D09B-
XRF) of the Brazilian Synchrotron Light Source (LNLS), Camgs, Brazil. In this works,

it was used a multilayer monochromator at photon energias h2 keV, a monochromatic
beam at 9.8 keV using a Si(111) and a white beam for the ekuitaf the elements inside
the samples. The sample was placed on a high precision getéomnd translation stages
that allow rotating as well as translating it perpendidylao the beam. The fluorescence
photons were collected with an energy dispersive HPGe uetéCANBERRA Industries
inc.) placed at 90to the incident beam, while transmitted photons were detaith a fast
Na(TI) scintillation counter (CYBERSTAR-Oxford anfysik)aced behind the sample on the
beam direction. In order to study the performance of theesgstome breast tissue samples
have been analyzed in order to verify the efficiency of thaesysin determination of the
elemental distribution in these kinds of samples. The @héic breast tissue samples came
together with the world tendency to find diagnostic techagjfor cancer and other disea-
ses. The fluorescence mapping of iron, copper and zinc isinggrtant in diagnostics. All
the tomographic images were reconstructed using a filteaett-projection algorithm. In the
biological tissue samples, the elements of higher conagoitrwere Zn, Cu and Fe.
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Coincidéncia elétron-ion em espectroscopia de massa: use dm
analisador de elétrons
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Nos ultimos anos, com a construcdo de novos espectromesrasecanismos de obtencao
de espectros de massa em tempo-de-v6o (TDV), de amostrasergdsosa, em coincidén-
cia com elétrons selecionados em energia, apresentaraiegravancos [1,2,3]. O método
de multi-coincidéncia permite observar a correlagdo emt&trons ejetado e os fragmen-
tos observados, possibilitando o estudo da dinamica dpsbesssos, ou seja, um estudo
estado-a-estado, indicando a origem de formacédo de cadidbfioio no espectro. Com esta
finalidade e utilizando-se da larga experiéncia na corétrde espectrometros do tipo TDV,
o Laboratério de Impacto de Fotons e de Elétrons (LIFE)tistde Quimica-UFRJ propbe
o0 uso de um analisador eletrostatico de velocidade de e&tlotipo lentes cilindrica [4,5].
A versatilidade do aparato permite a sua aplicagéo nas rvaisds técnicas espectroscopica
onde a andlise em energia dos elétrons se faz necessaria.
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Aplicacao da transformada de wavelet no sinal de EXAFS
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EXAFS é uma técnica poderosa e bem estabelecida de caracfeida estrutura de
curto e médio alcance em materiais desordenados. Devidonaportamento oscilatorio do
coeficiente de absorgao, a transformada de Fourier (TF) & femamenta essencial para
analise de dados, permitindo a partir do sinal localizadd eabter um grafico que permite
distinguir cada camada de vizinhos do atomo absorvedor.

A modelagem e interpretacao dos dados utilizando a TF, élesnguando as camadas
de coordenacao contém apenas um tipo de atomo espalhadion,Roanalise torna-se mais
complicada quando dois ou mais tipos de atomos espalhagltfesa distancias interatdmi-
cas semelhantes.

Para resolver este problema, propomos o0 uso da transfordeadeavelet (TW). Com
a TW é possivel analisar o espectro no espaco k e r simultamanAlém de analisar as
distancias aos retroespalhadores a TW identifica em quedmosd espaco k o retroespalha-
mento ocorre. Portanto, a TW permite reconhecer vizinhosditerentes nimeros atémicos,
embora estejam localizados a distancias parecidas do &bswovedor. Criamos um algo-
ritmo que utiliza as Wavelets, de Morlet e de Cauchy, explasanteriormente em trabalhos
de outros autores [1-2]. Até o momento, fizemos diversassasadjualitativas comparando
sinais simulados e com experimentais. Algumas dessasesékrao apresentadas a fim de
mostrar a utilidade e potencialidades deste método.

N&o h& na literatura um estudo quantitativo do uso da TW nal sia EXAFS. Com
este objetivo, desenvolvemos um algoritmo que, a partirdieutos ab initio feitos pelo
programa FEFF, calcula a funcdo de EXAFS tedrica para o cstoon estudo e aplica a
TW no sinal tedrico e experimental. A partir disso, estammdase final de implementacéo
do algoritmo de Levenberg-Maquardt para extrair pararsetstruturais da TW. Esperamos
obter resultados com menor correlagédo entre os paramediogugais, ja que o ajuste da
curva experimental leva em conta informac6es no espaco kreittaneamente.

1 - Funke H. et al, Wavelet analysis of extended x-ray abgorfiine structure data, Phys.
Rev. B 71, artigo nimero 094110;

2 - Mufioz M. et al, Continuous Cauchy wavelet transform asedyof EXAFS spectra:
A qualitative approach, American Mineralogist 88, pagi6é4 a 700.
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The new D02A-SAXS2 beamline of the LNLS
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In the present work results of the commissioning and the dissitmonths of operation as
an open facility of the new DO2A-SAXS2 beamline are discdsh&ajor improvements were
obtained with respect to the photon flux, vertical focusind wavelength range when compa-
red to the D11A-SAXS1 beamline. Due to the use of a Rh-coatdsfl glass-ceramic mirror
for vertical focusing and shorter source-monochromatstadices the photon flux increased
almost a factor of 10 at the sample position. Good mechanigadatability and movement
precision have been attained with the cylindrical Si 11istalymonochromator and thé 2
arm. All the system is PC controlled using 3-WINDCM softwaiMavelength range is from 1
to 2 and can be easily changed. Two dimensional detectidnaM@CD detector from MAR-
USA lead to important improvement in the SAXS data qualityver acquisition times, better
statistics in higher q ranges and real time (or shorter axgs3 SAXS patterns are some of
the advantages of this system. Experimental results fratejpr solutions and oriented poly-
mers will be presented. For the first subject, SAXS curveefg#rence samples (Lysozyme)
measured in the two beamlines are compared. Preliminamtsesf the structural characte-
rization of Melanine pigments in DMSO measuredafl.045~1 will also be reported. The
anisotropic scattering from thin films was studied for MENP&nd other PPV-derivative
polymers. Changes in the morphology or the local packinghefrtanoaggregates induced
by the polymer structure or the sample temperature for inestperiments will be discus-
sed. New instrumentation for several combined techniqrefgrogress. Among them we
can mention: i) a new sample-holder with multiple positi¢h8) for samples in vacuum; ii)
SAXS/WAXS experiments with Debye-Scherrer geometry;téinperature controlled cell
for liquid samples with heating rates of up to 90/min and maximum temperatures up to
200°C; iv) time resolved experiments using the CCD detector@malie-dimensional gas
detectors and v) high velocity mixed liquid reactions usst@pped flow equipment.
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High pressure CuBe cell for small- and wide-angle x-ray scaéring
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A high pressure CuBe cell witB4C anvil have been developed since 2004 for small- and
wide-angle x-ray scattering experiments under hydraspmédssure up to 2GPa, at room tem-
peratures is described. This cell was applied to investigalid samples behavior under ex-
ternal hydrostatic pressure. Moreover, it might also belusénvestigate biological system
as lipid-water dispersions without changes in its desigagietic field up to 1.6 kGauss can
be applied together the hydrostatic pressure in this eddért into account there is no magne-
tic signal from de CuBeB, anvil, and CuBe gasket used. Investigations allka@ behavior
under hydrostatic pressure up to 1.6 GPa were performed BBEXPD Synchrotron beam
line, and the results reveals to tReQ a good inner gauge pressure for 8keV-13keV energy
range. We are developing a new control system for the saropld temperature from the
—10C° up to+150C° using aCO;, laser. This project was developed by LNLS, UNICAMP,
UFES, IPEN/CNEN and IEA/CTA collaboration
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Recent developments at XRD2 beamline of LNLS

Kellermann, Gt and Zanchet, B.
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Grazing incidence small-angle x-ray scattering (GISAX&) anomalous small-angle x-ray
scattering (ASAXS) are powerful and widely used technidioestructural investigation in
materials science. These techniques developed fast iashgdars as a consequence of the
availability of synchrotron radiation sources which bedike high intensity provide photons
over a wide energy range. A setup for GISAXS and ASAXS expenits recently developed
at the XRD2 beamline of the LNLS and some examples in whickeftechniques were
successfully applied will be presented. Other improvemanbeamline instrumentation will
be also presented.

Acknowledgements
Research supported by Brazilian Synchrotron Light LalmoyafLNLS), FAPESP and CNPq.

146



122

Focal Series Restoration
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New developments and challenges in nano-science worldreegnprovements in spatial
high resolution. New techniques were developed to improgg@erformance of Transmission
Electron Microscopes (TEM). Spherical Aberration Coroestare now a reality. Neverthe-
less, new mathematical methods are also applied to obt@nadion-free images. These
methods, using a set of focal series images, are able tonodtaxit-plane wavefunction of
electrons. In this work we present an algorithm developed/byer et. al. for focal series
restoration (FSR) applied on a TEM Jeol JEM 3010 URP instadieLME. This method
allowed us to improve the actual spatial resolution from at7/Scherzer defocus te 1.3 .
Different materials are being successfully tested. FSRrigeie will be available for external
users briefly in our JEM 3010 URP and our two new TEMs.
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Recent improvements on the X-ray powder diffraction (D10B-XPD)
beamline
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The X-ray powder diffraction (D10B - XPD) beamline of the LELhas been operating for
external users since March 2004 [1]. Improvements on thasriee are being continuously
made in order to optimize its performance, reliability,auation, ease of operation, as well
as to expand the sample environment possibilities. Fostiga&tions involving high tempera-
tures, a recently installed system, based on an automaseginmplate arrangement attached
to a home-made furnace (293 - 1273 K) is available. This sygtermits the fast acquisi-
tion of full-pattern diffractograms. At the exit Kapton vdow of the furnace, a variable slit
controls the width of the exposed region of the image plajetr8nslating the stage where
the image plate is located, one can obtain several diffgaatos in a few minutes. The con-
version from pixels to degrees can be obtained directly bgsueng a Standard Reference
Material and taking the distance from sample-to-imagesplahother point which is of great
concern is the energy stability of the beamline. To quaraify possible deviation along the
day, several measurements of the (111) reflection of a silpmwder Standard Reference
Material (SRM 640c) were taken. It could be inferred thatpleak position did not change
along the several acquisitions, indicating that any pdssibange in energy is negligible.
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NEW BUILDING FOR THE ELECTRON MICROSCOPY FACILITY
AT LNLS

Afonso, C R M, Bettini J, Silva, P. Ct, Biggemann, O, Aradjo,S.R:, Ramirez, A.J.,
and Ugarte, D-
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An expansion of the Electron Microscopy Laboratory (LMEpiscourse by the installation
of two new Transmission Electron Microscopes (TEM): a 200 K&M oriented to mate-
rials science imaging and diffraction studies (JEOL JENM@2HTP) and a 200 kV FEG-
TEM oriented for nano-analysis and Electron Energy Loss®8pgcopy (JEOL JEM-2100F
URP, FEG-STEM/TEM). At present, the High-Resolution Traission Electron Micros-
cope (HRTEM) room reaches the necessary specificationshenchicroscope attains full
performance, so we have acquired reasonable experien¢&RMiinstallation. However, for
the FEG STEM/TEM is necessary a new site due to the new STEME&LWS capabilities.
The FEG-STEM/TEM microscope room must reach mechanicahtidn, sound vibration
and magnetic field, among other specifications to allow therastope to deliver its design
performance. A new building for electron microscopy fagikat LNLS has been designed
and is under construction. This building has special chargtics as: Building in a building
concept to reduce external disturbances; minimizatiortesflseinforcement and conductor
loops within the concrete structure; Inertial concreteck#o(60 tons for TEMs, 35 tons for
SEMSs). In this building a desirable vibration and magneéidfenvironment at an installation
site is required. However, the mechanical stability (vilmra) conditions may be degraded by
ground-propagated waves coming from a variety of sourcgs asivehicle and people traffic,
construction, and other research facilities. In additibe, presence of high power AC sour-
ces such as generators, high-tension lines may degradeatiyeetic environment around the
microscopes. Therefore, a detailed mechanical vibrati@hraagnetic field assessment re-
garding the electron microscopes installation in the neildimg is ongoing. The mechanical
vibration evaluation of the new building site has also bestuated, especially the effect of
nearby buildings and large equipment. The identificatiopassible vibrations and magnetic
field sources, such as complementary equipment, is extyggmpbrtant in order to minimize
their effects. The previous knowledge of site and equipmentlitions and possible sources
will reduce the time and cost in the new building design anustriction.
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Photon Stimulated Gas Desorption from Welds
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The Brazilian Synchrotron Light Laboratory (LNLS) has eged on the continuous impro-
vement of the synchrotron radiation source since it wag baitk in the 90s. One of the
key technical areas has been the ultrahigh vacuum (UHVEsysif the machine, because
of its paramount effect on the beam lifetime. As part of tHiere has been built a dedicated
experimental station attached to one of the source dipolstitly photon stimulated desorp-
tion (PSD). The studies performed at this new station (b&a@)-will provide new insights
into PSD within particle accelerators and storage ringd,\aifi allow the improvement of
fabrication processes for UHV chambers. The research remesdtat this beam-line focuses
on the study of PSD from vacuum chamber welds, which are mexlusing gas tungsten
arc welding (GTAW) process. This study will help to identifyetsources of gases contribu-
ting to LNLS storage-ring residual atmosphere, which ittisrsgly dependent of radiation
induced gas desorption during operation. Particularig gfaramount to identify the source
of high levels of argon in such chambers. The first resulte mavealed that the weld joints
contribute to the vacuum residual atmosphere if they areseghto synchrotron radiation.
This was verified when weld joints prepared using differeixttanes of shielding gases were
compared with unwelded samples. It was also verified thamilxeure of shielding gas used
to weld did not significantly affected the species desorbég most relevant conclusion at
this stage of the study is that the level of desorption dusiyrgchrotron irradiation strongly
depends on the level of surface oxidation caused by the mgefafiocess and is not apparently
affected by the shielding gas used to weld.
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Survivability of extremophile microorganisms under simulated
extraterrestrial environments
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Extremophile microorganisms are known to survive and fedte in extreme environmen-
tal conditions on our planet and even beyond, as part of siteaxperiments in Eartht's
orbit (Rettberg et al., 2004). Therefore, they are suggdestee the first life forms to ar-
rive or emerge here. The goal of this work is to investigagedtirvivability of extremophile
microorganisms, and its biologic responses, under diftezgtraterrestrial environments. In
an attempt to simulate the conditions presents in otherepdaand moons inside the solar
system, we submit the microorganisms to different kind ofsstes like radiation exposure
(Lyman alfa lamp; synchrotron light), planetary atmosghesmpositions, low pressure and
low temperature. Deinococcus radiodurans, a bacterigkweln to survive high doses of io-
nizing radiation, psichrophile microorganisms (adaptechid conditions) and methanogenic
microorganisms (methane-producing archaea) are the maisalple extremophile microor-
ganisms to survive under these extraterrestrial condit{@avicchioli, 2002; Rothschild and
Mancinelli, 2001). We present the preliminary results @ning the different kinds of cul-
ture medium tested, the methodological adjustments arhiesd adaptations necessary to
coordinate the biological and physical parameters. Afigosition in different treatments,
we will conduct molecular analysis of the DNA repair geneshaf surviving mutants. The
results of this work could be important to the biological gwots industry, by the isolation
of biotechnological interesting compounds. Moreover, riggults could support origin-of-
life theories such as panspermia and could also contriloutieet development of planetary
engineering projects.
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Beamline of the LNLS
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This work pretends to describe the status of two new faedjtcurrently under commissio-
ning at the XRF fluorescence beamline, which will be avaddbl users in the near future.
One facility consists of an optical element, able to monounfatize the white beam with the
energy bandwidth of about 3% in an energy range between 8ka¥ keV. It is composed by
one multilayer crystal of W/Si (2d=3nm, 75 periods) placed small low vacuum chamber
and designed to be near the sample holder, minimizing the Iskét at the sample position.
This device is being adapted for signal to background ratiprovements in TXRF spectra
as well as for micro-XRF and XRF microtomography experirsgint which a combination
of a large energy bandwidth of monochromatic beam and mtelepatial resolution are re-
quired.

Another facility consists of a set-up to carry out X-ray refieity experiments in an energy
dispersive mode. It is composed by a sample goniometerajthebupled to a small va-
cuum chamber, and a 2-theta goniometer which has an armatthadtsilicon drift detector
(KETEK-GmbH). The sample holder was initially designed ¢cdble to perfornin situther-
mal treatment of the sample up to P& One prototype has been constructed and it is now
under commissioning.
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New end station to study high pressure liquids such as watenothe
atomic scale
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A new end station especially design to investigate liquidth wapor pressure up to several
mili bars at room temperature will be presented.

This new end station is aimed to operate at the forcoming pégformance undulator be-
amline. The study of solvent effect on molecules is of higkentific interest. For example,
in nano-medice the electronic and geometrical properfi@snino acids as well as peptides
in water and solutions are of growing interest since thid élp to synthesize new pro-
ducts such as bleeding stopping agents. We aim to obtain mealistic information of small
molecules of biological interest in the environment theyfaund in leaving organisms.

The small spot size of our undulator beamline will allow iatlection 1 millimeter from
the sample by our specially designed time of flight specttemé&lsually, liquids with high
vapor pressure pose serious vacuum compatibility probléveshave circumvented this pro-
blem by using a micro-jet source with 10-micrometer diameatlich is ejected very close to
the spectrometer entrance. A nozzle collects the liquidh&aich is trapped by liquid nitro-
gen cold fingers. The ions produced on the surface are oafiéato a 1 millimeter aperture.
Careful ion path simulations where carried out. As a reseltolitained a high ion collecti-
ons efficiency while care was taken to minimize contribugidtom unwanted surrounding
vapor molecules. To the best of our knowledge, there is nerathectrometer with these
capabilities reported in the literature so far.
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High Pressure Facilities at the DO6A-DXAS Beam-line

E. J. Carvalhd, Orlando, M. T. D?, Azevedo, G. de M, and Garcia, B.
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High pressure conditions associated with the X-Ray techescsuch XAFS and diffraction,
can be used to study many physical or chemical systems. He¢idkiof chemical reactions,
electro-magnetic and structural properties of materi@®aamples of parameters that can be
affected under high pressure conditions characteriziag &n interesting tool in the material
science. In the last edition of the RAU was also realized tiséviiorkshop about experiments
over high pressure conditions, that grouped the scientifirarounity to discuss about the
necessities and to present the facilities available at tileS. As a result of this workshop,
approximately 20% of the researcher projects submittedg¢dXAS beam line for the first
semester of 2007 were related with High Pressure condjttbas shows the great demand
for this kind of experiment. The instrumentation availadéi¢he DXAS beam line count with
a diamond anvil cell specially designeditositu high pressure experiments. The diamonds
are mounted in two pistons aligned with the symmetry axebetell. In this axe, a window
allows that the X-Ray pass through the diamonds and the saphgted between them. The
increment in the pressure is given by the ratio between tha af the face of the diamond
and the area of the piston where a force is applied. With #lisgressures up to 10GPa can
be obtained. Beyond the interesting sample, is placedertkie cell a small ruby chip that
is used as a pressure indicator thought their photolumémescsignal. We will present an
overview about the high pressure experiments at the DXA&Hewe as well as showing the
results about the pressure measurements through the robylyghminescence signal. We will
hope also discuss with the community about the necessampimaments to be implemented
for the high pressure facilities at the DXAS beam line.
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Caracterizacao de cintiladores ceramicos d&0O3 dopados com ions
lantanideos através da técnica de XEOL
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Uma técnica de deteccado da estrutura fina de absorcdo deXr@i@sFS) que ainda perma-
nece relativamente inexplorada é a deteccdo da lumindao@ptica induzida por raios-X,
mais conhecida por XEOL (X-ray Excited Optical Lumines@n®iversos materiais emi-
tem luz visivel quando excitados com raios-X. A luminesc@idptica que é emitida apds
a excitacdo de um nivel de caroco pode ser utilizada como umdmélternativo de de-
teccao de XAFS. Esta € uma idéia muito interessante vistgpgrmite capacidades adici-
onais a espectroscopia XAFS, impossiveis de obter com tidnécas experimentais, mais
especificamente, a seletividade ao sitio do atomo excitdélim da j& bem conhecida seleti-
vidade quimica. Neste trabalho, demonstramos a viab#ididrealizacao de experimentos
de XEOL nas linhas de absorcéo de raios-X do LNLS. Neste erpato inédito no Brasil,
utilizamos amostras dé&03 dopado com ions terras. A itria dopada com terras raras € um
cintilador com aplicagéo potencial em tomografias PET e C@& #gica de altas energias.
As amostras foram produzidas na forma de cerdmicas nantgattos pela rota de sol-gel
protéico. Os materiais apresentaram fase cristalina Joacdirmada por medidas de difra-
¢ao de raios-X (DRX) de pd, com tamanho de particula em toen®0dnm. As medidas de
XEOL foram realizadas na linha XAFS-2 do LNLS, nas bordas KYde LIl das terras
raras e comparadas com espectros obtidos na linha XAFSs$ pedtodos tradicionais de
deteccd@o. Nas medidas de XEOL, a luz emitida pela amostreoéreda por uma fibra 6p-
tica acoplada a um espectrémetro equipado com rede de&tiffa@ e cAmara CCD. Para
cada valor de energia do feixe incidente de raios-X, um éspde luminescéncia completo
no intervalo de 200 e 1100nm era obtido. O espectro de XEOblaido analisando-se a
area sob o espectro completo de luminescéncia (ou uma dhdadlé emissédo) como funcéo
da energia dos raios-X. A comparacao dos resultados de EXNNES com os resultados
de XEOL e de fotoluminescéncia permitem um estudo complesopdocessos de geracgao,
transferéncia e recombinagdo de cargas no material. DeTas as melhorias necessarias
para que o arranjo experimental permita a deteccdo de XEQhwms materiais de grande
apelo tecnologico, mas fracamente luminescentes, conwesfinturas semicondutoras, por
exemplo.
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The LNLS XAFS-2 beam line: first commissioning results

Oliveira, J.J, Sotero, A.P.S, Neueschwander, R.1T.Rodrigues, £, and Azevedo, G. de
M.

Laboratdrio Nacional de Luz Sincrotron - Campinas SP Brazil

Currently only XAFS-1 beam line, which yields a modest pindtax in the intermediate £0
photons/mri/second range, is available at LNLS for conventional (iegjuential) XAFS
measurements in the hard X-ray domain. With the ever-isimgaequest for beam time and
maturity of the XAFS community, which demands more compled sophisticated experi-
ments, there is an urgent need for more beam time and betferpance.

To suit these demands, a new beam line will be available tX &S community in 2007.
It has been planned aiming at a maximization of the photonifipinging at the sample
position. To this purpose, the optics is comprised of a eeltii collimating and a toroidal
focusing mirror before and after, respectively, the Si 1@dkde crystal monochromator. The
new beam line will cover the 4-16 keV energy range, with bretteergy resolution and a 20 to
60-fold increase in photon flux, as compared to XAFS-1. Wigh tiigher flux, the detection
limit in fluorescence mode will be lowered down to a few tengpin, enabling a number
of experiments which are either impossible or extremelfiadilt in XAFS-1. The higher
signal-to-noise ratio will permit EXAFS scans up to higheavwe numbers, improving in the
spatial resolution. In this contribution we report the fcetmissioning results, present the
potentialities and discuss the planned facilities for tléss beam line.
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CARACTERIZA(;AQ DE FOTORRESISTE NEGATIVO PARA
ELETRODEPOSICAO

G. Colettt, Piazzetta,0.M.M Moreira NH, Almeida, A.L.J!, and Gobbi, A. L1

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

A fabricacdo de microestruturas com alta razdo de aspe@&R#SET) possui extrema im-
portancia no desenvolvimento de sistemas microeletroniamsi(MEMS). Esta tecnologia
€ crucial para o sucesso da integracdo de componentestipdora fabricacdo de micro-
dispositivos para diferentes aplicacdes. Para tanto sasaefotossensiveis utilizadas devem
apresentar algumas caracteristicas especiais, tais caixm dbsorcao Optica na regido do
UV e alta viscosidade, o que torna possivel a realizacaotdgrivacdes em camadas espes-
sas, além de elevadas resisténcias mecanica e quimicaiatpilzam sua aplicagdo como
material estrutural ou sua utilizacdo como molde em proseds eletrofomacéo. Dentre as
opcdes existentes para processos de litografia UV, a regimssensivel SU-8 da Microchem
Inc, é certamente a opcao de escolha quando a aplicagdoestigéuras de alta razdo de
aspecto. Entretanto, apesar de apresentar caractexfésic@-quimicas extremamente ade-
guadas para litografia UV, estruturas gravadas em resin@ &ld-de dificil remocgéo, o que
pode ser um inconveniente, principalmente quando sépadgis como molde para processos
de eletroformacéo, incentivando a busca de alternativasgpsua utilizacao. Neste trabalho,
sera apresentada a carcterizacdo de um fotorresistevmegpie aparece como alternativa
ao SU-8, a NR2 20000P da Futurrex Inc., com o atrativo de sdnfante removida em
acetona. As variaveis de processo da resina NR2 20000R,oimis espessura, tempos de
exposicao e de tratamento térmico, foram investigadasyeefeitos sobre a qualidade das
fotogravacdes estudadas por microscopia Optica e eletr@a varredura (MEV). Compor-
tamentos andmalos da resina frente ao processo de fotggoaf@am abordados com base
em analises termogravimétricas(TGA) do material, que t#vam o tratamento térmico pré-
exposicao como uma etapa critica do processo. Faz tambéendeste projeto a exposicao
da tecnologia de fotogravagéo de estruturas espessas @ndsig-se encontra a disposicao
dos usuarios do LMF/LNLS.
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CONSTRUCAO E SELAGEM DE ESTRUTURAS
MICROFLUIDICAS UTILIZANDO PDMS E CORROSAO EM
VIDRO

Almeida, A.L.J%, Piazzetta,0.M.!1 Moreira NH, G. Colettt, and Gobbi, A. Lt

Laboratdrio Nacional de Luz Sincrotron - Campinas SP Brazil

Atualmente, componentes microfluidicos vém sendo amplerestudados, principalmente
em funcgdo de seu alto potencial de aplicagdo em areas dearaéwidade cientifica, como as
de quimica analitica, microbiologia e ciéncias médicaggemplo. A execucao de processos
guimicos e bioldgicos em micro-estruturas complexas, ecidas pelas siglas LOC (lab-on-
a-chip) ou-TAS (micro-total-analytical-system) vém apresentanaietagens significativas
com relacd@o as técnicas convencionais de laboratériociedpente no que diz respeito a
economia de tempo e a diminui¢cdo das quantidades de reagemsiduos envolvidas.

Esse trabalho reporta o desenvolvimento de circuitos fiiédicos construidos em vidro
e em poli-dimetil-siloxano (PDMS), um polimero de silicandremamente barato e versatil.
Serdo apresentadas as técnicas utilizadas no LMF/LNLSggravagédo de micro-canais
nesses dois tipos de substrato, bem como os processosgtagaiee selagem de dispositivos
neles fabricados. Canais de 10 a0 de profundidade e 5(m de largura foram obtidos
através das técnicas de fotolitografia UV, corrosdo por wéa e impressao por micro-
contato. A integracdo dos dispositivos foi feita atravésatieacdo de suas superficies por
acdo de plasma de oxigénio, seguida da aplicacédo de presséo.

Fatores como as condi¢fes de oxidacdo do PDMS e a naturegaliigatos tiveram sua
influéncia sobre o processo de selagem avaliada por tégngtasmentais, como microsco-
pia eletrénica e espectroscopia de infravermelho.
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Micro-Sistemas de Analise Eletroforética com Deteccéo Eletouimica
Integrada.

Moreira NH!, Piazzetta,0.M.l, G. Colettt, Aimeida, A.L.J%, and Gobbi, A. L2

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Atualmentente, a busca por altas freqiiéncias analiticatglplidade e redugbes dos volu-
mes de reagentes e rejeitos tem, ao menos em parte, orientli@nvolvimento de novas
técnicas instrumentais de analise quimica. Nesse congxtniaturizacdo de métodos de
separacao, em especial os eletroforéticos, tem se mostnaaalternativa bastante promis-
sora.

Esse trabalho reporta nossos avangos no desenvolvimemicdesistemas de analise
quimica por eletroforese capilar com deteccéo eletroguaimiegrada, cujo objetivo aponta
para obtencdo de dispositivos funcionais e de custo redueamn apreciavel potencial de
aplicagdo tecnoldgica-comercial. Serdo apresentadpsdiivos micro-fluidicos com sis-
temas de canais gravados em material polimérico ( PDMSgyédrda técnica de litogra-
fia suave, e integrados, através de selagem ativada porgériden plasma de Oxigénio, &
micro-eletrodos de Ti-Au gravados sobre vidro.

Diversas alternativas de processo foram testadas e segseatadas, discutindo-se criti-
camente os resultados de cada uma. Parametros expersnelgaantes, como as condi¢cdes
de oxidacdo do PDMS e a influencia dos substratos utilizaalwe s selagem dos dispositi-
vos, foram investigados com auxilio de técnicas instrumigmte andlise, como microscopia
Optica e espectroscopia de infra-vermelho, bem como deosnsspecificos de resisténcia
e selagem. Da mesma forma, o desempenho geral dos dispesdivavaliado por técnicas
eletroquimicas de analise, como a de voltametria ciclica.

O design do dispositivo, com uma estrutura de multiplosisan&rofluidicos acoplados
a um unico sistema de deteccéao eletroquimica, conferertheourso de calibragdo interna
gue potencializa sua utilidade para fins de andlise quavdita
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Caracterizacao morfoldgica e eletroquimica de compésitd3Pi/AC

Canobre, S. @, Luz, J. AL, C. Polo Fonsedaand Neves, $.

Universidade Sao Francisco - Itatiba SP Brazil

Polimeros condutores séo materiais alternativos pareegglo em catodos de baterias secun-
darias e supercapacitores. Varios trabalhos na literatlatam a sintese destes materiais na
presenca de matrizéemplateinorganicas e organicas (membranas poliméricas, 6xidos de
metais de transi¢do e nanotubos de carbono), contendo @oespacos vazios com dimen-
sOes variando de nandmetros a alguns microns. Seguindo@pioi do métoddemplate
utilizamos uma membrana de acetato de celulose (AC) comdzniamnplatepara a sintese
de polipirrol (PPi) visando a aplicacdo dos compdsitosdaistiem dispositivos de armaze-
namento e conversao de energia. Os compdsitos PPI/AC fanéetizados por meio da ele-
tropolimerizacgédo do pirrol no interior dos poros da matozpedeira de acetato de celulose.
ApOs a caracterizagdo eletroquimica por voltametriaczictestes de carga/descarga e espec-
troscopia de impedancia eletroquimica, constatou-se lbandeésempenho eletroquimico em
compositos obtidos através da sintese potenciodinamigalibirrol em membranas AC com
4,31um de espessura. Em todos os casos a resposta eletroquimicandjpdsitos foi supe-
rior aquela obtida para o polipirrol sintetizado sem reériespacial, exatamente nas mesmas
condic¢des. Através da microscopia eletronica de varrefim@ossivel observar a variagédo
da porosidade das membranas de acetato de celulose em fimglhpessura, e constatar
gue membranas com espessura acima delyhapresentaram morfologia mais compacta.
Pdde-se também concluir que o acetato de celulose atuouwnmboa matritemplate pois
observou-se que o polipirrol cresceu no interior de seusgpadquirindo assim, a sua forma,
tamanho e orientagdo espacial. Como o compdésito polifaelato de celulose apresentou
uma boa reversibilidade eletroquimica em meio orgéniccsa da carbonato de propileno,
este meio foi escolhido para montagem de um dispositivoogjefmico. O comportamento
predominantemente capacitivo, evidenciado em todas astearzacées eletroquimicas, defi-
niu a aplicacdo do compdésito como eletrodos em supercapaxitCapacitancias especificas
na ordem de 240 F.g foram obtidas aplicando-se uma densidade de corrente jaf. &2
durante 250 ciclos, com eficiéncia couldmbica de, aproxamahte, 100%.
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Pulse electroplating of Gold-Tin eutectic alloy applied inthe welding
process for the optoelectronic industry

Piazzetta,0.M.l4, G. Colettt, Aimeida, A.L.J, Moreira NH, Avendano, E, and Gobbi,
A L1

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

The substitution of the environment pollutant Led-Tin g#ian the welding processes for
optoelectronic applications have been challenged by ttwjoration of the Gold-Tin alloys,
specifically, the eutectic composition Au70Sn30 (%at) silioy apart of being environment
compatible, has optimal mechanical properties, low mgltiaint combine with a lower cost
with respect to the Au80Sn20 (%at) commercially available.

Different deposition techniques have been used in the thirpiioduction of those alloys.
The more representative are sputtering, and co-electioglddowever, there are disadvan-
tages associated to these deposition techniques. For &xasppttering involves high costs
of implementation and in the case of co-electroplating thleteons have short term (few
weeks) durability. To overcome those problems the use aigpellectroplating from gold and
tin solutions with long durability and low cost is an altetina for the growing of multilayer
Au-Sn that includes a post annealing treatment to form tlog.al

Preliminary results in samples grown with 2 to 17 bi-layerée-Sn are reported. Ther-
mal treatment in an inert gas (i.e. Ar or N2) was done afterdiagosition. A dependence
of the morphological and structure properties of the saspligh respect to the number of
bi-layers was found and will be describe in detail. Seriesmtdr-metallic compound were
form during the thermal treatment and an optimum deposamrditions was found for sam-
ples with more than seven bi-layers. Tests of welding in gtdal conditions are presented
as function of the deposition condition of the samples.
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Consolidacao do Processo de Fabricacao de Chave MEMS-Shunt par
linhas CPW

A.Tavora, A. St and Kretly, L. Ct

Universidade Estadual de Campinas - Campinas SP Brazil

Este trabalho apresenta o novo processo de microfabriedgidorado para estabilizar o pro-
cesso das chaves MEMS, bem como introduz uma grande dizdesite geometrias de cha-
ves e os procedimentos de projeto, considerando tanto astedsticas eletromecénicas,
guanto as eletromagnéticas. A principal modificacéo feitpnocesso foi substituir a forma-
¢do da membrana suspensa por um processo de metalizac@apmaelora e-beam, ao invés
de deposicéo eletrolitica, reduzindo assim os riscos eidas. O processo de metalizagao
e-beam garante uma melhor qualidade de grdo do metal e riéle agramada de sacrificio,
portanto € um processo bem mais confiavel e seguro do que aicBpeletrolitica. Va-
rias etapas foram modificadas para ajustar o processo dioammm 0 projeto e material e
equipamentos disponiveis nas facilidades do LNLS. As teriaticas eletromecénicas foram
obtidas por meio de hand calculation e verificadas atravésdacao no software ANSYS.
Para a obtencéo do acoplamento eletromagnético foi widizamodelo descrito em litera-
tura para o calculo das caracteristicas da chave e simslagd&DS fornecem dados sobre
o funcionamento do dispositivo como chave de RF. Os resadtdd cada etapa do processo,
bem como a descri¢éo detalhada do método utilizado est@atdeseste trabalho.

Etapas de Fabricacdo - Novo processo

1 - Deposicao de Ti/Au sobre alumina - camada semente (400760

2 - Litografia das linhas;

3 - Corroséo;

4 - Deposicéo de dielétrico SiO2 / Si3N4 - camada isolante;

5 - Fotolitografia do dielétrico;

6 - Corroséo do dielétrico;

7 - Fotoresiste para camada de sacrificio (vh;

8 - Fotogravacao dos postes de sustentacao da ponte;

9 - Crescimento dos postes de Au (lurB);

10 - Fotolitografia das pontes, para lift off posterior;

11 - Flash de Ti (0,0pum) + Deposicéo de Al para formar as pontes (iD;

12 - Lift off para definicao das pontes e remocéo da camadactiéicia com Acetona e
Plasma de oxigénio.
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MODIFICACAO POR PLASMA E CARACTERIZACAO DA
SUPERFICIE DO PHBV OBTIDO VIA FUSAO
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O poli(hidroxibutirato-co-hidroxivalerato) - PHBV é umslmateriais poliméricos mais estu-
dados como biomateriais, nos Gltimos tempos. Apesar dasapés, o PHBV é hidrofébico,
o que dificulta a interac@o deste com as células humanas. Aicagdo da superficie desse
polimero se torna importante quando o0 mesmo esta em com@@ca@mponentes fisiolégi-
cos. Os plasmas de baixas temperaturas sdo amplamenteyadge@ara modificar muitas
propriedades das superficies de materiais poliméricasctano adesao, penetrabilidade,
molhabilidade, facilidade de pigmentacao e biocompadiile. Neste trabalho, a superficie
do PHBYV foi tratada a plasma de nitrogénio, com o objetivo @lelster um material com
as caracteristicas normais do polimero puro, porém comrtimfilicidade na superficie,
promovendo uma melhora na adesao celular e, consequlenésmer possivel melhora na
interacdo polimero-tecido. O PHBYV foi moldado em uma mipétora e as amostras foram
submetidas ao tratamento por plasma, a uma poténcia de 5Q00AY, até atingir a pressao
desejada (20 a 80 Pa), quando foi introduzido o gas (N2),808G0 s. As amostras foram
caracterizadas por angulo de contato, microscopia elefr@le varredura (SEM), microsco-
pia de forca atdmica (AFM) e espectroscopia de fotoelétexegtados por raios-X (XPS).
O tratamento a plasma sobre o polimero PHBV promoveu umadigdio nos angulos de
contato e um aumento na energia de superficie das amostnadsdss. Este aumento esta
relacionado aos parametros de tratamento utilizados.t@ntemto de plasma também alte-
rou a morfologia das superficies estudadas, tornando aste@®onais ou menos rugosas,
conforme os parametros de plasma utilizados. Foi possigelrear um aumento dos grupos
polares nas superficies, deixando as superficies dos grolénmais hidrofilicas. Os resul-
tados mostraram que o tratamento a plasma melhora varipsigatades importantes das
superficies do polimero PHBYV, mostrando-se promissor &a @& engenharia de tecidos.
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Producéao de dipositivos microfluidicos em polidimetilsil@ano (PDMS) e
medida da mobilidade do fluxo eletroosmotico.

Duarte, G. R. Mt and Carrilho, E-

Universidade de Sao Paulo - Sdo Carlos - Sdo Carlos SP Brazil

Dispositivos microfluidicos tradicionalmente séo fahiizs em vidro, quartzo e silicio. O
processo de fabricacdo é caro e consome muito tempo. Aagéiizde materiais poliméri-
cos para a producdo de microdispositivos tem crescido rtimsosl anos, e a popularidade
desse material € resultado do baixo custo, simples faligcaguas propriedades elastomé-
ricas. Muitos tratamentos na superficie tém sido deseitladvpara tornar o PDMS mais
hidrofilico e aumentar a mobilidade do fluxo eletroosmotiEste trabalho propde produzir
microdispositivos em PDMS e medir o fluxo eletroosmotico eigsracanais. Os microcanais
foram produzidos em PDMS a partir do Sylgard 184. O pré-paiine o catalisador foram
misturados na proporcao de 10:1 (m/m) e a bolhas foram desrpor aplicacdo de vacuo.
A mistura foi depositada sobre um molde metélico, e. o palinigi curado sob o molde a
75 °C durante 1 hora. Depois da cura o polimero foi removido dalmelfuros de acesso
foram confeccionados nas regifes dos reservatérios. Osaaitais foram vedados contra
uma superficie planar feita em PDMS. Antes da vedacao aspdutes foram submetidas a
dois tratamentos diferentes: 1)oxidacdo das superfioimsptasma de oxigénio e 2) as duas
partes foram lavadas com solventes organicos para religaneeros livres e posteriormente
oxidados com plasma de oxigénio, segundo o método des@wgur Henry[1]. Antes da
medida da mobilidade do fluxo eletroosmoti@ os microdipositivos foram caracterizados,
com relacdo aos efeitos eletroforéticos. Um grafico de Ohmbfiddo através da medida da
corrente sob diferentes valores de campo elétrico aplgcd@@rocedimento utilizado para a
medida do fluxo eletroosmético foi o de monitoramento daesde adaptado por Locascio
[2]. Pode-se observar que a corrente foi proporcional ageln aplicada até 300 V/cm, a
partir desse valor ha um desvio resultante do aqueciment@gado pelo efeito Joule. Os
valores medidos dpeo no dispositivo que passou apenas pela oxidagdo da sigpedm
plasma de oxigénio foi de 3,7xtcm?/ s~V 1 e no dispositivo que passou pela lavagem
com solventes organicos foi de 4,3x2@&n? /s~1V~1, demonstrando um pequeno aumento
napeo nos canais que passaram pelo processo de retirada doaelis livres.

1 - Locascio, L. E., Perso, C. E.; Lee. J. Chromatogr. A 1989, 275. 2 - Henry, C. S.,
Vickers, J. A., Caulum, M. M. Anal. Chem. 2006, 78, 7446.
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Growth and characterization of iron silicides thin films on Si (111)

Miquita, D.R1, Gonzalez, J. &, M. I. N. da Silva, M.V.B. Moreiral, Andrade, R.R,
Carvalho, M. A. D!, Magalhaes-Paniago, RPaniago, R, and A. G. de Oliveira

Universidade Federal de Minas Gerais - Belo Horizonte MG Brazil

In the last years the orthorhombic iron disilici@eFeSp has been pointed out like a pro-
mising candidate to integrate with Si technology becausaiit be synthesized by several
techniques in silicon substrates, exhibits an indirectlgap that under strain transforms to
a direct band gap material (0.85 - 0.89 eV) and efficientlyteiight at 1.5um. In this work,
the growth of iron silicides thin films by Solid Phase EpitglPE) and Reactive Deposi-
tion Epitaxy (RDE) methods are investigated in a systenvadig. The influence of different
growth conditions such as growth temperature, annealmgéeature, and annealing time are
investigated. Scanning Electron Microscopy (SEM) and AtoRorce Microscopy (AFM)
were used to investigate the correlations between growtlitons and the morphology of
the samples. X-ray Diffraction (XRD), Magnetic Force Misoopy (MFM) and Conversion
Electron Mossbauer Spectroscopy (CEMS), were used toifdemtd quantified the diffe-
rent iron silicide phases present in samples. A transitiomfiron rich phases to silicon rich
phases was observed as a function of the growth temperdthese phase transitions are
followed by significant changes in the morphology of the sl®ipnd a redistribution of the
crystallographic orientations of the iron silicide graingach phase. It was observed that for
the formation of a unifornf-FeSp film a larger thermal budget is needed for SPE growth
than for RDE growth. However, both techniques are suitatietfe production of3-FeSp
thin films.
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Estudo da incorporacdo de Co a fase magnética PFe;4B em iméas
permanentes de Pr-Fe-B-Nb .
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A substituicdo de atomos de ferro por &tomos de cobalto marfegynética BFe 4B, de
estrutura tetragonal g&mnm), resulta no aumento da temperatura de Curie destadase
perda significativa das propriedades magnéticas. Estidesaes mostraram que esta subs-
tituicdo ocorre preferencialmente nos sitigseste trabalho foram estudados os compostos
com estequiometria atdmicaiRrFerg 9 xCoBeNbg 1, onde x = (0, 4, 8, 12 e 16) % atdmico,
representa o teor de cobalto adicionado em substitucdarao Aes micrografias obtidas por
microscopia eletrénica de varredura conjuntamente comdlisas por dispersdo de energia
(EDX) mostram a formacéo de fases de Laves quando a adigambd#aé igual ou maior
de 12% atémico. Com a adigéo de 16% atdmico de cobalto, oosuegimento das fases
de Laves, demonstrando que o limite de solubilidade foapéissado. Os resultados obtidos
com as alises realizadas por difracdo de raios X mostraram que eastaslamostras houve
a substituicdo de atomos de ferro por &tomos de cobalto ed@fse 4B levando a altercao
nos parametros de rede da célula unitaria ocorrendo a dgéimaos parametros de rede,
sendo que a diminuigdo do parametro de rede c foi mais ackntjee no pardmetro de rede
a. A utiliz¢do da técnica de espalhamento andmalo com en2@gV abaixo da borda de ab-
sordo do ferro e energia 1keV acima desta borda utilizargsihcrotron sintonizadas nestas
energias permitiu-se determinar que para as condicbesdeszamento HDDR utilizadas na
preparacéo das amostras ndo induziu substituicdo do camalsitios preferenciais diferente
aos determinados em estudos anteriores.
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Magnetic and structural effects of Kr irradiation on FeCo/Cu
multilayers

I. L. Graff!, Teixeira, S.R,, AMARAL L. 1, and A. Traverse
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In this work we investigated the structural and magnetieaff on FgCo;00-x/Cu multi-
layers after Kr ion irradiation. Two thicknesses of Cu weed®d, 25 and 50 A, keeping
fixed on 15 A the thickness of FeCo. The irradiations wereiedrmut at room temperature
with 600 keV ions and fluences ranging fromx1.0® to 5 x 10'Sions/cn?. The structural
evolution of the samples, specially around Fe and Co atomas fallowed by XAS. In order
to complement the data obtained from XAS, two kinds of maigmaeasurements were per-
formed: magnetization versus applied field (AGFM) and mé#égaton versus temperature
(SQUID).

The XAS data show that the structure of FeCo suffers a tramsftion from bcc, in the as-
depsited state, to fcc after irradiation. This structurahsition depends on the Cu thickness
and on Fe concentration. The XAS data were fitted consideonge models and the fittings
outcome were evaluated through statistical analysis iardaverify the atomic environment
around Fe and Co atoms before and after irradiation. Thétsdadicate that ion irradiation
induced atomic level mixing, even being the system compo$gasitive heat of formation
elements.

The data from magnetization versus applied field showedge ldecrease dils magni-
tude, for 50 A Cu, after irradiation. In this case the FC/ZR@ves develop from a continuos-
like magnetic film behaviour to small clusters. When the thesds of Cu is 25 AMs does
not decrease considerably. The FC/ZFC curves show a snaibehwhen compared to the
case of 50 A. Both structural and magnetic data are consistnan atomic mixture promo-
ted by irradiation in case of largest Cu thickness. The dgvirce for mixing comes from
the energy deposited in the lattice by the incident ions amich the excess of interface free
energy stored in the multilayer, which enhances the irgtiedrgetic state of the system.
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Structural characterization of Pb1_xBayZrTiO 3 ferroelectric ceramics
by XRD and XANES: Cation substitution and temperature depencdence.

Doriguetto, A.CL, Neves P.B, Mastelaro, V.R;, Mascarenhas, Y&.Rocha, J. A. 12,
Garcia ¥, Lente, M. H3, Michalowicz, A%, and Eiras, J.A
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Many properties of the PbZFi;_ O3 (PZT) ceramics, which has been applied in a variety of
piezoelectric, pyroelectric and ferroelectric deviceaild be improved by adding appropriate
dopants. In the present work we are studying the structbeaiges introduced by insertion of
B&?* to the PZT system: RbyBa,Zr«Ti1_xO3 (PBZT). We have used X-ray absorption near
edge structure (XANES) and X-Ray Diffraction (XRD) as a prdb respectively the short
and long range-order of PBZT ferroelectric ceramics. The@as, Pb_xBacZros5Ti0.3503
with x=0.0, 0.1, 0.2, 0.3 and 0.4 (abbreviated as PBZTx fr®8d P00 to PBZT40) were pre-
pared by the conventional mixed oxide method. The XRD messeants were done at LNLS
(D10B-XPD beam line) and the titanium K-edge X-Ray absorpspectra were collected
at the LNLS using the DO4B-XAS1 beam line. According to XRifReld refinements, the
rhombohedral-to-cubic (R3m:r-to-FAm) phase transition for the PBZT samples occurs in-
creasing the barium content. The phase transition seanes ptabe after 20 at% of barium
(PBZT20). The rhombohedral structural model R3m:r fittedl veethe three lower barium
content samples, PBZT00, PBZT10 and PBZT20. For the highastm content sample,
the fitting obtained in the cubic phase Bm is significantly better than in R3m:r. XANES
measurements indicate that the local structure aroundmshas a different compositional
dependence from that one obtained from XRD. According to XA\lata, the local structure
around Ti remains distorted at all barium concentratiomduiding the PBZT30 and PBZT40
samples, for which XRD highlighted a cubic structure. Thasult suggests that the local
structure is weakly dependent on crystallographic phalse ré&sults observed with the XRD
refinements agree with that one observed by electric measmts (temperature dependence
of the relative dielectric permittivity).
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STRUCTURAL RIETVELD REFINEMENT OF MAGNETITE AND
HEMATITE OF A STEATITE AND ITS FORMING SOIL FROM
QUADRILATERO FERRIFERO, MG, BRAZIL
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Magnetite (ideal formula, R®,; cubic system, space group Fd3m) is a ferrimagnetic iron
oxide with inverted spinel structure. In the soil, magmetitay be oxidized to hematite
(aFe03, hexagonal system, space group R3c), which is a thermodgaliyna more sta-
ble iron oxide , either directly or via the intermediate fation of maghemiteyfe, O3, also
with the spinel structure). The aim of this work was chanazteby XRD and Mdssbauer
spectroscopy the mineralogical phases of a parent rocktaiedriresponding soil developed
on steatite (Quadrilatero Ferrifero area, state of MinasiGgBrazil) in order to propose mi-
neralogical pathways involved on the iron oxides transagiom in the natural environment.
The diffraction pattern shows narrow, characteristic gaztkmagnetite, in the magnetic frac-
tion of the steatite (rock) sample and characteristics pedknagnetite and hematite, in the
magnetic fraction of the steatite (soil). The Rietveld e was performed for both samples.
For magnetite, a = 0.83964 nm (rock) and a = 0.83959 nm (s@l)regood agreement with
the indexed a = 0.8390 nm (JCPDS card 07-0322). Similar agreebetween determined
and indexed values was also observed for the soil-hematite0.50380 and ¢ = 0.137720
nm. The room-temperature Mdssbauer spectrum for thisesaled two superposed six-line
patterns. The hyperfine parameters indicating a well citizd magnetite. The Méssbauer
parameters for the soil reveals three six-line patternssaparamagnetic Fé doublet. The
found hyperfine parameters are characteristic of magragtdehematite.
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KDP:Mn piezoeletric coefficients obtained by X-ray diffraction
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Crystals menbers of the KDP-family exhibit piezoelectyidéh both the paraeletric and fer-
roelectric phases. The KDP undergoes a ferroelectric pinassition at 122K. In addition,
the influence of doping introduced into the crystal latties been studied extensively in va-
rious ferroelectrics, in particular because they can imgrghysical properties of materials
for technological applications. Crystals of pure KDP and-8ped KDP (KDP:Mn) heve
been grown from a water solution by slow-cooling method. KD crystals were grow
from solutions containning KMngof 1, 3 and 5 mole % relative to KP4, respecftively.
Their piezoelectric coefficients were measured by X-raytiplel diffraction phenomenon in
the room temperature.These crystals were cut in paraifedp with the dimensions (0.87
x 3 x 5) mn?. The parallelepipeds faces were orthogonal to the a, b amgstatiographic
directions of the tetragonal structure. Electrodes ofesilvere placed in the area of both
surfaces perpendicular to the ¢ axis where the electric fielsl applied. A Keithley instru-
ments high voltage supply, model 246, was used as DC voliagee. The high-resolution
Renninger Scan of KDP crystals was carried out at beam line X@12A) of the Brazilian
Synchrotron Light Laboratory (LNLS) using the Huber thaes goniometer. The minimum
step sizes of they and@ axes are 0.0004 In this work, we investigated the influence of the
Mn doping on the piezoelectric propierties of the KDP cridta conclusion, we reported
on the experimental verification based on x-ray measuresntiré piezoelectric coefficients
increased with increasing doping concentration of the Mihansolution.
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Electronic energy-loss spectra of MgB by inelastic X-ray scattering
spectroscopy

Stutz, G!, Tirao G1, Granado, E, Garcia-Flores, A% and Pagliuso, P.&.
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Soon after de discovery of superconductivity in magnesiumoritie [1], much theoretical
effort was devoted to studying collective electron exaitad in this compound [2,3]. Those
investigations were based on first principles calculatmiithe frequency- and wave-vector-
dependent density response function. Besides the freg-atelike plasmon at- 20 eV, a
long-lived plasmon mode at lower energies 2.5 eV) was predicted by the theoretical mo-
dels. This novel collective mode was ascribed to strongmetieharge fluctuations between
parallel Mg and B sheets. Recently, by means of high-reisoluheasurements of inelas-
tic X-ray scattering spectra at low momentum transfers: (0.78 a.u.) [4], the low-energy
plasmon, including its energy dispersion and anisotro@s experimentally verified. Due
to the negligible contribution of multiple-scattering pesses, and thus to the negligible dis-
tortion of the X-ray energy-loss spectra, and to the enhdixeceay scattering cross-section
at high momentum transfers, inelastic X-ray scatteringgpscopy (IXSS) has become a
well-suited technique to investigate electron excitagionthe range of intermediate and high
momentum-transfers (single-particle excitation domalin)this work we extend the expe-
rimental IXSS study of electron excitations in MgBeyond the plasmon domain, where
besides lattice effects, exchange and correlation effdaiald play an important role in the
shape of the energy-loss spectra. Measurements were pedarsing a high-resolution X-
ray spectrometer [5] installed at the XRD1-beamline. Epdogs spectra were measured
for a wide range of momentum transfers, going from 0.55 @.2.4 a.u. At low momen-
tum transfers a good agreement with the previous experahant theoretical works was
found. Though the measurements were made on a polycrpstatimple, some momentum-
dependent, lattice-effect induced fine-structure is matiite at high momentum transfers. A
significantly broadening of the energy-loss spectra foraasing momentum-transfer was
observed. A high-energy tail in the spectra, caused by baadtsre and dynamical correla-
tions effects, evolves at large momenta.

[1] J. Nagamatsu et al, Nature (LondaH)0, 63 (2001)

[2] V.P. Zhukov et al, Phys. Rev. B4, 180507(R) (2001)

[3] W. Ku et al, Phys. Rev. Let88, 057001 (2002)

[4] S. Galambosi et al, Phys. Rev.B, 60504 (2005)

[5] G. Tirao, G. Stutz and C. Cusatis, J. Synchrotron R4¢335 (2004)
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MULTIVARIATE ANALYSIS ON THE INTERPRETATION OF
DYNAMIC XANES SPECTRA

Ambrosio, R. Ct and Nascimento, M. A.

Universidade Federal do Rio Grande do Norte - Natal RN Brazil

A complete kinetic study consists on the investigation afraoltal reactions and encompas-
ses the identification of the correct reaction mechanisntlaméssociated rate constants. The
determination of reaction rate constants should be acdshgal by fitting of experimentally
determined concentration profiles of reactants, interatediand products as a function of
time to kinetic models. The analysis becomes complicategihvwthe responses of the reac-
tants and the products overlap and cannot directly determhieir concentration over time.
This is the case on large amount of XANES spectra collect®Xa&S beam line. To circum-
vent this difficult, multivariate curve resolution with @thating least squares, MCR ALS, was
employed. MCR ALS permitted to deconvolve the spectra oégactors and its correspon-
dent concentration profiles. During the iterative procesMGR ALS, non-linear kinetic
parameters were fitted to the optimized concentration pofiGeneralized 2-D correlation
analysis was also applied. The 2 D correlation analyzes ¢he\bor of the system during
the influence of the perturbation. The principal aspect$oe®d on 2 D correlation analyses
was better resolution of overlapping peaks, revealingufeatnot readily observable in re-
gular plots, determining the spectral intensities thaihgesaas an effect of the perturbation
and setting up a sequence of order of changes that occurse isp#ttra. All this multiva-
riate techniques was employed on kinetic modeling of dyeaX¥ANES spectra collected
during the NiCo alloy formation supported on MCM 41. Datalgsia was performed on our
home-made MULTIPHOTON software.
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In this work, electrically conductive blends based on poiliae-dodecylbenzene sulphonic
acid (Pani.DBSA) / styrene-butadiene-styrene (SBS) btagolymer have been prepared by
two methods namely melt mixing and polymerization of amilin the presence of SBS using
in situ polymerization method. A great reduction in volunesistivity values with incre-
ase in Pani content was noticed for in situ polymerizationho@ compared to melt mixing
method. The microstructural parameters were also compusgieg Wide Angle X-ray Scat-
tering (WAXS). The results are compared with mechanicalegdtrical properties. WAXS
experimental results showed the influence of syntheticeooth the microcrystalline beha-
vior of SBS/Pani blends. The number of unit cells increaséls wcrease in crystalline Pani
content in the amorphous SBS matrix, as expected. Thegestsiingth and volume resistivity
decrease with increase in Pani content, whereas numbeiitafelis increases. This is due
to increase in high crystalline Pani phase in SBS matrix. dif@nges in physical properties
are attributed to the crystal imperfection, wherein patanselike number of unit cells and
surface-weighted crystal size increase with increasennd®etent. Blend prepared by in situ
polymerization resulted in lower resistivity because adeofable morphology characterized
by the formation of interconnected microtubules, seen bywMihich form the conducting
pathway with lower amount of Pani. In spite of lower resigfivthe crystallinity level of
these blends was lower than the corresponding mechanigaigrblends. Blends prepared
by in situ polymerization method can be considered a physitapenetrating network. The-
refore, there was no formation of large aggregates cotedtiily Pani chains in large extent
because of the interconnection of SBS chains. The absenamefaggregates decreases the
crystallinity level but promotes the formation of conduagtipathway at lower Pani concen-
tration.
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A variety of semiconducting materials, called diluted metimsemiconductors (DMS) com-
bine two properties: semiconductivity and magnetism. Magearch groups have focused
their efforts on doping Ti@with transition metals. Much of the work has been conceatrat
on Co-doped Ti@films, in which ferromagnetism at room temperature has beafirmed
first for anatase and later also for rutile phase films. On therdhand some authors have re-
ported remarkable room temperature ferromagnetism oni@rg HfO, and In,O3 oxides
films and also in films doped with non-magnetic impurities. tAk theoretical and experi-
mental results point out the important role of oxygen va@sion the origin (or presence) of
magnetism, then it is crucial to know the local environmefrthe impurities in the films.

In this work we present an XAFS characterization of the l@alironment of the M atoms
(M=Co, Ni, Cu or Zn) in doped anatase Tithin films. All these films present ferromagne-
tism at room temperature. We did not found evidences of tieetdlisters in any case. The
oxidation state is +2 and the local oxygen coordinationsilar to MO (CoO, NiO, CuO
or ZnO) but, with the exception of Cu, the similitude with $keoxides is only in the short
range.
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- 1223 superconductors
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Hg,Re-1223 polycrystalline samples were prepared witlediht three oxygen partial pres-
sure. The Rietveld refinement of the XRD measurements hawsrsthat the better spec-
trum fit was obtained including an extra Hg-1223 phase (poggen) additionally to the
main (Hg,Re)-1223 phase (rich at oxygen). The lattice patana has indicated that the
extra Hg-1223 phase is underdoped (poor at oxygen). Saguliéctron Microscopy (SEM)
images and Energy Dispersion X-ray Spectra (EDS) analysig wWone. The results have
shown that the samples have similar morphology of the gramtsaverage junction sizes.
Moreover, the intergrain region of samples were investigdty ac magnetic susceptibility
(Xac) using these samples in pellet form. The results indicdtatithe in-phase component
Xac Of the ac susceptibility has two transitions towards lowianthgnetic screening. As in-
tergrain morphologies are similar for all samples, the sddransition in}. susceptibility is
associated with the presence of Hg-1223 phase on grain houritis known that the HTSC
exhibit complex behavior, which is related to thermodynafhictuations of the supercon-
ducting order parameter. For the polycrystalline sampéess ¢chere are two models which
can give a picture of fluctuations in intergrain and intrégragions. Therefore, dc electrical
resistivity of the samples was measured using the fourtgwobe method. The analysis of
these measurements was possible to estimate single aystalge size which was order of
1500 A.
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Although the magnetism of fine particles has been widelyistuduring the last years, there
are a rich variety of phenomena, which remain to be undedsitodhe nanoscale granular
systems. A complete understanding of the magnetic preseofi these nanoscopic systems
is hindered by their inherent complexity, involving broadesdistributions, different struc-
tural and/or magnetic phases and interparticle magnetgcaations. In order to get deeper
insight into the nanoestructurated metallic systemsyatbpowders of (F&Mn21)1_xCuy (X
=0.1to 0.35) were prepared by milling the elemental speniashorizontal vibrating device
with steel ball and vial, under Ar atmosphere during 15h &3 he structural analysis has
been obtained by X-ray diffraction (XRD) and X-Ray AbsogptiFine Structure (EXAFS-
XANES) at the Fe K-edge and at the Cu K-edge at RT. Méssbawatrgiscopy (MS) and
magnetic measurements (AC-susceptibility, ZFC-FC and Miysere performed to mag-
netic characterized the samples. Preliminary XAFS reslitsv changes in the amplitude
of the Fourier transformation. The amplitude increasesnndeereases the Cu content in the
sample. XRD and MS results suggest the presence of two F@€eptwith different ordering
temperatures. The AC-susceptibility measurements itelitee existence of a characteristic
temperaturd (~ 150 K) which shifts to lower temperatures with increase tliecGntent.
These results, associated with magnetization measursrasrftinction of temperature and
applied field, provide evidence for a highly disordered neigrsystem with spin-glass-like
behavior.
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Films on Au(111)
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Melanins are complex biopolymers widely distributed infiy organisms. The secondary
structure of melanins is still under debate. There are gtemidence that melanin is formed
by small nanometer-sized particles that aggregate foramgrarchical structure. Moreover,
melanin exhibits interesting properties such as photaigtisemiconductor behavior, and
electrochemical activity; and is interesting from the paifiview of material science [1].

In this work we explore by XANES experiments the nature of #ites of of Fe-
containing nanostructured ultrathin melanin films electiemically self-assembled on Au(111).
The X-ray absorption spectra were measured at the D0O4B-Xgs@ntine of the LNLS, La-
boratorio Nacional do Luz Sincrotron, Campinas, Sao P&razil. XANES spectra at the
Fe K-edge for pure melanin sample were recorded in air at r@snperature in transmis-
sion mode. X-ray absorption data for supported melanin ofLAL) was obtained by total
electron-yield mode.

The analysis of the relative concentration of Fe-specigaefanin film on Au(111) by
XANES indicates that the main Fe-species in Au-supportethmire corresponds to mag-
netite like-species (R€4 nanoparticles)~{ 80 %) being Fe-species remaining in melanin
nanoparticles just a minor component 20 %).
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studies
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Highly dispersed Ti centers dispersed onto or withinSit@meworks are active catalysts for
selective oxidations and other molecular rearrangemexttdyzed by Lewis acids because
the resulting four-coordinate Ti centers are electronetkait and can expand their coordi-
nation to bind oxidants or substrates and to activate oxsdamwards attack by electron-rich
substrates.

We report here the use of X-ray absorption methods on sugeafted Ti-SiQ catalysts
based on calixarene-Ti complexes, which catalyze epdridatactions with turnover rates
independent of Ti surface density. Ti K-edge X-ray absorptiear-edge spectroscopy (XA-
NES) allow us the determination of the Ti coordination numéaed density of unoccupied
electronic states at Ti 3d-level in these materials as atfumof treatment temperature, Ti
surface density, Ti precursor (TiCJ®r TiO'Prs), and catalyst use in epoxidation reactions.

The Ti K-XANES experiments were realized in the D04B-XAS indiae of the LNLS
(Laboratorio Nacional do Luz Sincrotron, Campinas, Bjadil K-edge XANES spectra of
all dried materials based grafting calix[4]arene-Ti coexgls indicaté?Ti with increased
Ti 3d occupancy based on comparison to known Ti-St@talysts and soluble calixarene-
metal species with known single crystal X-ray diffractidarustures. In contrast to the similar
catalytic activity and structure of materials based onx§&Jarene-Ti, materials based on
homoxacalix[3]arene-Ti possess an average Ti coordimationber of 5 and this coordina-
tion number is persistent to 523 K eliminating the posdipitif simple coordination sphere
expansion by a physisorbed species.
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Wide-angle X-ray Diffraction (WAXD) simultaneously with Th ermal
Analysis and Scanning Electronic Microscopy (SEM) applied to stdy
different polymorphs of pharmaceutical drugs: Chlorpropamide
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Chlorpropamide (CPD) is a drug used to treat diabetes tyfeolh-dependent of insulin),
especially when the diabetes can not be controlled by aThet polymorphism of this drug
is widely documented exhibiting several crystalline forrdafortunately, Thermal techni-
ques (Differential Scanning Calorimetry - DSC) can not edw®mpletely the identity of the
transforming phases and the identification of each peakténdfifficult without the aid of
techniques that give information regarding structuresraadtions. In the last decades, phase
transitions between polymorphs (drug substances which agitwo or more crystalline pha-
ses that have different arrangements and/or conformatibtise molecules in the crystal
lattice) have been the focus of much attention, mainly thbearacterization. In this work,
we present a morphology characterization of four CPD pohghs I, II, I, IV by SEM.
The electron microscopy work has been performed with the-38IBLV microscope of the
LME/LNLS (Campinas-Brazil). DSC and WAXD is a very powerfukethodology with can
have many applications for the pharmaceutical solids ardeperimental measurements
were carried out using the D11A-SAS (LNLS-Brazil) statitm,. the present work we also
present, the temperature phase transitions of the diffp@ymorphs of CPD, achieving an
interpretation of thermal behavior of these type of commtsuim the case of Pol. Il was deter-
mined solid-solid transition to Pol. | before melting poamd Pol. IV presented a solid-solid
transitions to Pol lll-Pol.I.

Acknowledgements
The authors thank to LNLS, Agencia Cérdoba Ciencia SE anddgbfor the financial sup-
port.

183



155

Cationic exchange in nanosized ZRe,O4 spinel revealed by
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The non-equilibrium cation site occupancy in nanosized ferrites (6-13 nm) with different
degree of inversion was investigated using Fe and Zn K-edgg mbsorption spectroscopy
XANES and EXAFS, and magnetic measurements. The very gasgagent between expe-
rimental and ab initio calculations on the Zn K-edge XANESioe clearly show the large
Zn?t(A)Zn?t[B] transference without altering the long-range struetiWWe also demonstrate
that the mechanical crystallization on nanocrystallinealpcauses a significant augment of
the inversion. XANES spectra as a function of the spinelrisie& were shown to depend
on the configuration of the ligand shells surrounding thsoabing atom. Both experimen-
tal XANES spectra and their theoretical simulations confinat Zn at the tetrahedral sites.
Good agreement between theory and experiment has beenabtai
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Refinamento da estrutura cristalina deYsAlsO12 (YAG) obtido a partir
de 6xido misto de itrio e de terras raras
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A sinterizacdo de materiais ceramicos a base de carbetiaie, siitreto de silicio e SIAIONs

€ usualmente feita com a utilizac@o de aditivos tais cofy©03, Al,O3 e SiO;, nuM processo
envolvendo o aparecimento de uma fase liquida transienteariie a sinterizagéo, observa-
se a formacao de fases intergranulares corp8iGs, Y3Als012 (YAG), Y2SiO;, YSIQN e
Y>SN4O3. A presenca da fase YAG (yttrium aluminum garnet) tende daral as propri-
edades mecanicas dos materiais ceramicos a temperatuientardem altas temperaturas.
Na sintese de ceramicas estruturais, a substituicao ddYitf)s) pura por um 6xido misto
(E20O3) contendo éxido de itrio e de terras rarg$y(Os, Er,03, Dy>O3 e outros) no aditivo
tem sido considerada. A principal vantagem da utiliza¢&ted&xido misto, produzido a par-
tir do minério xenotima, é a redugdo do custo de obtencao dteriais ceramicos na ordem
de 70 % quando comparado com a utilizacddrgles pura. O objetivo deste projeto foi o
refinamento da estrutura cristalina 4\lsO1, (YAG) preparada a partir d&03-Al,0O3 €
E>O3-Al,03. As medidas foram realizadas no difratdmetro Hubber dalRDL — D12A
na geometria Bragg-Bretano, com o acoplamento dos e»@®. Foi utilizado o cristal ana-
lisador de germéani@l11) e detetor de cintilagdo para a coleta dos raios difratadesefgia
de 109952keV (A = 1,1276) foi escolhida para diminuir os efeitos de absorcao jydip
presente no 6xido misto. As amostras de YAG foram produzdgsstir da mistura dAl,O3

e Y203 (ou E»O3), seguido de tratamentos térmicos a 1400 e 1%28m ar. As amostras
foram moidas na forma de p@, selecionando particulas comntams inferiores a 5m O
p6 foi mantido sob rotacdo para minimizar efeitos de orightgpreferencial. A partir dos
dados coletados, a estrutura cristalina de YAG e fases dadan (quando presentes) foram
refinadas pelo método de Rietveld. A baixa contribuicdo dpita instrumental nos difrato-
gramas contribuiu para concluir que YAG produzido a paeiAtyO3 e 6xido misto forma
uma solucéo sélida. Os parametros estruturais (paranuetnexsle, posi¢des atdbmicas) estao
sendo refinados e comparados com as de YAG obtido com itria.
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Evaluation of precursor on the Hg,Re-1223 polycrystalline amples
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Samples oHgp g2Re 18BaxCaxCuzOg g were prepared by solid-vapour reaction technique.
Firstly, preparation of the ceramic precursor typical megéh a mixture ofBayCaCuzOx
and ReQ in powder form with the molar relationship 1 : 0.18. It is knowhat the oxy-
gen stoichiometry may be modified and controlled throughttieemal treatment. Then, the
obtained precursor material was then submitted to an aingeaith three different partial
pressure of oxygen: 5% @, and 95% of Ar (sample A), 10% @, and 90% of Ar (sample

B) and 15% 010, and 85% of Ar (sample C). X-ray powder diffraction patterrRIX) analy-

sis of each precursor preparation step was done in orderaloate the oxygen content of
the ceramic precursor. The identified phases Ba€uQ. x, BaxCuz 05, «, BayCaCwOg i,
CaCuQ; andCasRe012. The BaCuQ.x phase was found 64%, 33% and 50% from the
XRD spectra for sample A, B and C, respectively. B®CuzOs, x phase was found 10%,
34% and 14% for sample A, B and C, respectively. WhileGzeRe,0O1, phase was found
5%, 7% and 10% for sample A, B and C, respectively. On the dthed, the peaks associa-
ted with theBaCuQ. x, BaCuzOs. x phases, which has oxygen stoichiometry variation, are
slightly displaced to low angles. This is an indication ttiegre was a oxygen increment of
the precursors ceramics B and C, as compared with ceramimAlly; the precursors prepa-
red with differentO, partial pressure were blended whigO at molar relationship 1 : 0.82.
XRD measurements indicated that the main phase was Hg,R&{23% Wt %), residues of
HgCa(, BaCQ;, CaCuQ andBaCuQ were also found. The phase Hg,Re-1223 was very
crystalline as shown by the small broadening of their pe@ke.XRD spectra of all samples
were quite similar and the cell parameters did not show ingmbdifferences. These samples
were also investigated by ac electrical resistivity measients. Our results showed similar
T. (133.6, 133.9 and 133.7 K for sample A, B and C, respectively)
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Tetragonal-to-cubic phase transition in nanostructured ZrO,-CeO;
solid solutions
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Zr0O,-Ce, ceramics are widely investigated due to their excellentraeical and catalyti-
cal properties. Compositionally homogeneous 20O, solid solutions exhibit 3 tetragonal
forms (P4o/nmcspace group). The stable tetragonal form is called thent+fomd is restricted
to the solubility limit predicted by the equilibrium phasegram. The t'-form has an ex-
panded solubility but is unstable against the mixture afrtef and cubic phase. Finally, the
t"-form has an axial ratio c/a of unity but with the oxygenmatodisplaced along the c axis
from their ideal sites of the cubic phase (8c sites offh88mspace group). If Ce©content
is further increased, the cubic phase is retained. In poswaeorks carried out at LNLS, we
investigated the crystal structure and the local order@nrtemperature of compositionally
homogenous ZredCeQ, nanopowders synthesized by gel-combustion routes. By snefan
XPD, we determined the crystal structure of the solid sohgias a function of CeQrontent
and found that the tetragonal/cubic boundary is locate® at@% CeQ (D.G. Lamas et al.,
J. Appl. Cryst. 38 (2005) 867). In addition, EXAFS study skadvthat this tetragonal-cubic
transition is associated to a symmetry change in the Zr-@dioation sphere, while the Ce-
O one has a cubic symmetry in the whole compositional ran@e Babregas et al., J. Phys.:
Condens. Matter 18 (2006) 7863).

In this work, we investigated the crystal structure and toal order of compositionally
In this work, we investigated the crystal structure and theal order of compositionally
homogeneous, nanocrystalline Zr8eQ, solutions by XPD and EXAFS as a function of
temperature for compositions between 50 and 65 mol%;C&fD,-50 and 60 mol% Ce®
solid solutions, that exhibit the t'-form of the tetragophkse, transform into the cubic phase
in two steps, t'-to-t” followed by t"-to-cubic. Differen| the Zr&Q-65 mol% CeQ, which
exhibits the t"-form, directly transforms to the cubic pha¥he results suggest that t’-to-t”
transition is of first order, while the t"-to-cubic one seetm$e of second order.
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Zr0O,-S03 ceramics are very important from a technological point efwbecause they
exhibit a very high ionic conductivity and, therefore, cam Used as solid electrolytes in
intermediate-temperature solid-oxide fuel cells.

Compositionally homogeneous Zs®ased solid solutions exhibit three forms of the te-
tragonal phase, all belonging to tRd,/nmcspace group. The stable tetragonal form is called
the t-form, which is restricted to the solubility limit preted by the equilibrium phase di-
agram. There is also a t'-form with a wider solubility, butstetble in comparison with the
mixture of the t-form and cubic phase. Finally, the t-forns laa axial ratio c/a of unity, but
with the oxygen atoms displaced along the ¢ axis from theialigdites of the cubic phase (8¢
sites of them3mspace group). If the dopant content is further increasedgtibic phase is
retained. For Zr@Sc,03 solid solutions, the existence offla-phase with a rhombohedral
structure has also been reported.

In this work, we have investigated the crystal structure afiostructured Zre¢Sg0s
solid solutions with Sg03 contents up to 12 mol% by synchrotron X-ray powder diffrac-
tion. This study was carried out in the D10B - XPD beamlinehaf LNLS, operated in the
high-intensity (low resolution) mode. These materialseveynthesized by a nitrate-citrate
gel-combustion route. The crystallite size was about 10 emalf the compositions. The te-
tragonal/cubic compositional boundary was determinedoligwing the evolution of small
peaks related to the oxygen anions displacement, as adanotiSeOs content. Thef -
phase was not observed in this work, probably due to the tdgipositional homogeneity of
the materials synthesized by gel-combustion and/or theddlscrystallite size.
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A new B4C anvil cell has been developed and tested by UFES, IPEN, IAE-&d LNLS
since 2004. This pressure cell will be used to study the Gehat X-ray diffraction patterns

of materials under hydrostatic pressure. In order to meaand calibrate the pressure inner
the gasket hole, we have investigated the effect of the Isyaliic pressure on the monoclinic
ReQ using X-ray diffraction and XANES under hydrostatic pregsup to 1.8 GPa. The
X-ray transparency of thB4C anvil above 9 keV has guaranteed a satisfactory signa#énois
ratio. ThelLag gsSrp15MnO3 magnetic transition anBeQ octahedral distortion were used
as second inner pressure gauge, which were used in the XAN&S tiydrostatic pressure
measurements.
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Caracterizacao Estrutural de Nanoparticulas de TO, Através das
técnicas de XAS e SAXS
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Em geral, o crescimento de nanocristais em suspensdedaisléi associado a mecanismos
de dissolucdo-precipitacdo conhecido como Ostwald-imgefRecentemente, identificamos
outro processo de crescimento baseado no choque entreufgttom ou sem rotacao, de-
nominado Oriented Attachment (OA). Este mecanismo foitifleado em 6xidos semicon-
dutores (TD, e SrD,) de grande interesse tecnolégico e vem sendo apontadcerstuita
COmO 0 mecanismo mais provavel para promover o crescimengoteopico de particulas,
originando por exemplos nanorods ou nanofitas. Em estudestes, identificamos que este
mecanismo modifica a cinética de transformacao de fases®o De fato, a ocorréncia do
AO acelera a transformacéo de fase, possibilitando a sidesianocristais de @p (fase
rutilo) abaixo do tamanho critico reportado na literat@aiaaixo de 14 nm) O mecanismo de
AO acelera a transformacao de fase de anatase para rutdémdgeparticulas anisotropicas
(nanorods), com didmetros de 8 a 10 nm e comprimento de 30ra.@bste trabalho teve
como obijetivo analisar a estrutura local ao redor do atomtit&igio através da técnica de
XAS e acompanhar através da técnica de SAXS o processo ainueeso e transformacéo
de fases de particulas coloidais d®7em agua, submetidas a diferentes temperaturas e tem-
pos de tratamento hidrotermal. Serdo apresentados igssitfa analise do espectro XANES
na borda K do atomo de titanio e da cinetica de crescimentoataparticulas em funcéo do
tempo de tratamento térmico obtida através da técnica deSSAX
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Strain and interdiffusion of InP islands on Ga(001) studiedby resonant
X-ray scattering
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Semiconductor islands or quantum dots have been intenselied for their opto-electronic
properties and the quantum confinement effects they presemaly scattering has proven to
be a very efficient tool to probe the structural and compmsiti profile of the islands. By
tuning the X-ray photon energy to an absorption edge of a &mlement, its composition
profile along the island can be determined. Near an absarptige, the intensity scattered by
an atom is strongly dependent on the photon energy. At aniatéredge, the atom scatters
as if it had fewer electrons than it would for photon enerdgedrom the edge. If two scans
are done at the edge and below it, the contrast in intensitiéde due to the presence of
the chemical element corresponding to that edge. We hadiedtsamples of InP islands
grown on GaAs(001) by CBE. Three samples were grown, at T 2@&,/800C and 530C.

In order to determine the concentration of all four elemgmésent in the sample, we have
measured resonant X-ray scattering at 4 different energgg68eV, 10368eV (Gallium K-
edge), 11751eV and 11871eV (Arsenic K-edge) at beamlind3Ix&hd XRD2 of LNLS. All
measurements were done in grazing incidence geometry tamizaxthe islands/substrate
signal ratio. Radial scans near the GaAs(220) peak were idaglefour energies to obtain
contrast due to element concentration profile. The sulesp@ak is very intense and sharp,
but the strained small islands produce a broad peak, spamiifierent lattice parameters
present at the structure as the InP relaxes from the strittexe parameter at the base equal
to the substrate (5.65) to its bulk lattice parameter of SA8@lifferent positions of the radial
scan, that is, at different lattice parameter values, argdans were done to determine the
island lateral size corresponding to that lattice paramatsociating these values of lateral
size with the height profile from AFM images it was possibleétermine the dependence of
the lattice parameter as function of height for all samgfesm this and the contrast profiles
from the radial scans, concentration maps were built foelalinents present in the sample.
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A carbon supported Pt-Co (3:1) alloy as improved cathode
electrocatalyst for direct ethanol fuel cells.
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In direct alcohol fuel cells, ethanol crossover causes @ desious effect compared to that
of methanol because of both its smaller permeability thhotlngg Nafion membrane and its
slower electrochemical oxidation kinetics on a Pt/C cathdthe main objective in the de-
velopment of direct ethanol fuel cells (DEFCs) is to find andancatalyst with high activity
for the oxidation of ethanol. However, due to the low acyivif pure platinum for the oxygen
reduction reaction (ORR), research on cathode electiystgavith improved ORR and the
same or improved ethanol tolerance than that of Pt are algmigress. In this work a com-
mercial (E-TEK) carbon supported Pt-Co (3:1) electrogatalvas investigated as cathode
material in DEFCs and the activity compared to that of a pteddetrocatalyst. In the catho-
dic potential region (0.7-0.9 V vs. RHE) Pt/C and Pt-Co/Céhdlve same activity for the
ethanol oxidation. But the performance of Pt-Co/C as cathmodterial in DEFCs in the tem-
perature range 60-18C is better than that of Pt/C both in terms of mass activity spetific
activity. This was ascribed to the improved activity of thiewfor oxygen reduction.
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The overwhelming majority of studies on orbital orderinglats relationship with magne-
tism and crystal structures has been donedmoB4d oxide systems such as manganites,
vanadates, and ruthenated. @ements, on the other hand, are generally non-magnetic and
orbitally-inactive in the solid state, being nonetheldasha verge of magnetism. For this rea-
son, hybridization of 8 electrons with 8 magnetic electrons of nearby ions, or even particle
size effects may trigger thedSmagnetism. A particularly interesting case is thd-eReQ
(A= Ca, Sr, Ba) double perovskites. This structure is charaei@ty a three-dimensional
network of alternating Feand Re@ octahedra, with thé\®* ions being charge donors
outside the octahedra. The Re moments are found to definéaalipeierromagnetic sublat-
tice that is antiferromagnetically coupled to the EerBoments. The system is half-metallic
for A= Sr and Ba and the spin-polarized conduction electrons ghimmarily Re 5 charac-
ter, while showing semiconducting transport behavioer Ca. In addition, this family has
been attracting increasing interest due to the potentairuspintronics devices. A marked fe-
ature of this particular system is the presence of large etaganisotropy effects associated
with unquenched Redborbital magnetic moments due to strong spin-orbit coupliiere,
we investigate in detail the crystal structure and local mesigm of BaFeReQ@ (BFRO) by
means ofl - andH-dependent high-resolution synchrotron x-ray powderaliffion (s-XPD),
neutron powder diffraction (NPD), and Re and [Eg-edges x-ray magnetic circular dich-
roism (XMCD) experiments. Our results indicate an incipi@bital ordering transition of Re
5d orbitals in the metallic phase. This appears to be chaiatitenf the 5 magnetism, since
the orbital degree of freedom tends to be much less prondyonceompletely quenched, in
the metallic state of@or 4d systems.
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Investigation of the local Re and Fe magnetic moments in GireRe(y
double perovskite through the metal-insulator transition
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The local ferromagnetic (FM) moments of the Re and Fe ionsasF€ReQ double pe-
rovskites were investigated by means of x-ray magnetia@radichroism (XMCD) spec-
troscopy at the Fe and Re 3 edges. A large orbital moment was detected for the Re ions
(m_/ms=0.3ug), in contrast to the spin-only moment of Fe ion indicatinguaguenched or-
bital magnetic moments for Re. The Re FM moments decreas#isamtly in the insulating
phase T < Tmi ~ 150 K) with respect to the metallic on& ¢ Ty). This is interpreted in
terms of a canting of the ferrimagnetic structure belgw. Based on these results, this system
is suggested to be on the border of a magnetically-driversitian, in which the following
ground states would compete through a first-order tramsi(ip a phase with collinear Fe
and Re spins that facilitates carrier hopping between eighg transition-metal sites (half-
metal), and (ii) a state with non-collinear Re spins and aiced Re 8 bandwidth (Mott
insulator) that satisfies crystal-field and spin-orbit iatgions for the Re ions in monoclinic
double perovskite structure.
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SAXS and EXAFS Studies of Ordered Mesoporous Silica

Fantini, M. C. A1, Martins, T. S, Cides Silva L., and Matos, J. R.

Universidade de Sao Paulo - Sdo Paulo - Sdo Paulo SP Brazil

Ordered mesoporous silica has been developed for diffeguitcations, ranging from ad-
sorbent, catalyzer and luminescent material. The LNLS DEBXS1 and D04B-XAFS1
beamlines were used to investigate the meso-pores long k@dgr and local atomic arran-
gement of incorporated elements (Fe, Ce and Eu) in the silédls. Cubic FDU-1 samples,
heat treated in microwave, were studied by SAXS. A factgiahning was performed in or-
der to check the dependence on the heat treatment tempgeaaitiacid concentration (HCI)
on the structural properties of the mesopores. Also, irosiweorporated during the synthe-
sis of cubic FDU-1 and the SAXS data revealed a better orgevimich depends on the
amount of iron inside the silica network. The formation afriroxide is confirmed by XA-
NES and EXAFS analysis. The catalytic behavior of these &snpas also checked. In
order to improve the stability of lanthanide compounds ofdad Ce, this work also develo-
ped and analyzed the encapsulation of these compoundsdredrchesoporous silica. SAXS
and EXAFS measurements were used to characterize the safpkeaim of this research
was to check the influence of the lanthanide complex on thespordering and to analyze
the coordination of different Eu and Ce complexes encapeaiiato cubic mesoporous silica
FDU-1 and, Ce into hexagonal (MCM-41) phase.
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Study of the structural properties of the PECVD SiOxNy dielectric layers
obtained with different RF powers by XANES and EXAFS analysis

Albertin, K.F1, Criado, D, Fantini, M. C. AL, and |. Pereyra

Universidade de Sao Paulo - Sdo Paulo - Sdo Paulo SP Brazil

Research is now directed to the substitution of S high - k materials making possible the
use of thicker films. An alternative material, in spite ofrigdatively low dielectric constant
(4 1to7), is SIQNy because it is totally compatible with the silicon MOS tedogy and
has some improved properties, such as enhanced resistenigh field stress, enhanced hot
carrier immunity, resistance against boron penetratiagghdr dielectric strength and higher
dielectric constant, over conventional SiOn previous works we demonstrated the possi-
bility of producing higher dielectric constant SiR, films with good interface state density
with silicon, comparable to those of thermally grown &iéhd SiGNy. Some these films
were deposited from Sif{ NoO and He mixtures, at 120 mTorr, the inert gas is added to the
gaseous mixture in order to prevent gas phase reaction®aridin films with good struc-
tural and electrical properties. However, the effectivarge density for these films is worst
than the obtained for thermally grown Si@lms. This result was attributed to the high RF
power utilized, which generates many ions that can be iraratpd, as fixed charge, in the
films. In this work, we fabricate and characterize \Qfilms deposited from Sild N>O
and He mixtures, with 120 mTorr at different RF powers (50,&40d 200 Watts). These films
are characterized by Fourier Transformed Infrared Spegotyay (FTIR), Rutherford Backs-
cattering Spectroscopy (RBS), X-Ray Absorption Near-EStyacture at the N-K and Si-K
Edges (XANES) and EXAFS (Extended X-Ray Absorption Finei&tire) at the Si-K Edge.
In order to approach the electrical characteristics (fater state density and effective charge
density), MOS capacitors fabricated using these films as djatectric, are characterized.
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Structural Instabilities at the Ferroelectric Transition of Multiferroic
BiMn 205
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Multiferroics, also termed magnetoelectrics, are malemaere (anti)ferromagnetism and
(anti)ferroelectricity coexist. Such rare effect atteasteady attention due to the interesting
physics involved as well as relevant potential applicationdevices with new functionali-
ties. In multiferroics, a coupling between magnetic andtele properties may in principle
occur, leading to concrete possibilities of realizing thag-sought control of the electric
polarization by a magnetic field or vice-versa. Among otméeriesting systems, promising
candidates for this purpose may be found within RiMn,O5 family (R = rare earth, Y or
Bi), which are isostructural insulators. Members of thisilg undergo a ferroelectric tran-
sition at (or slightly below) the antiferromagnetic (AFMahsition temperature for the Mn
spin sublatticeTy = 39— 45 K.

A detailed understanding of the multiferroic propertiestted RMn,Os family is chal-
lenged by the complex crystal and magnetic structures. d) fdn**Og octahedra form
edge-sharing infinite linear chains along thairection, while Mi#+Os square pyramids in-
terconnect the Mhr Og octahedra. The magnetic structures depend strongiR and T. It
was suggested that the lattice geometry causes an inheagnietic frustration in the system,
which is lifted by small shifts of the Mt cations. This would lead to a canted antiferroelec-
tric phase that would be strongly coupled to the magneticctire, providing a hint for the
strong magnetoelectric coupling in this system. Nonetsldespite extensive efforts in this
direction, the structural distortion associated with thedelectric phase was never observed
by diffraction techniques, preventing a detailed knowked§the origin of this phase.

In this work, we performed high-resolution synchrotronay-mpowder diffraction of
BiMn,0Os in the XPD beamline of LNLS. A flat-plate geometry using photnergies of
9 keV, a Ge(111) analyser crystal, and a closed-cycle Hestaywas employed. We found
that, for temperatures belo¥y ~ 40 K, coexistence of two or more phases, with the same
Pbamspace group but slightly different lattice parametersista take place, suggesting the
formation of ferroelectric domains. This would be the filegported structural manifestation
of the ferroelectric phase in this family of materials.
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Metallic Au nanoparticles embedded in electrochromic hydraed NiO
matrix

Ferreira, F. B and Avendano, E.

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Electrochromic materials show a reversible optical maiutain a wide range of wave-
lengths that goes from ultraviolet to infrared, when, by neeaf an external applied electric
field, ions are electrochemically intercalated. Nanopkasi (NP’s) embedded in electrochro-
mic matrices have attracted the attention of the scientifinrounity due to the possibility of
combining the optical modulation of the matrix togetherhitlie selective absorption of the
metallic NP's embedded on it. Preliminary results on the@lon mechanism of NiO-Au
have been studied with the aim of understanding the coiwalbetween Au and NiO geome-
tric and electronic structures in different intercalatstates. Samples were grown by reactive
DC sputtering in a multilayer system of NiO-Au. Some sampiese post annealed using
a Rapid Thermal Annealing (RTA) system prior cycling in a MKOH solution and com-
pared with others without heat treatment. The HRTEM imagasshown a nanostructured
material consisting of fcc gold NP’s embedded in an also fairéited NiO matrix. EXAFS
measurements on the Ni K edge had shown a small decrease Mi-ttieinteratomic dis-
tance and an increase of the structural disorder due to toegaration of gold as NP’s in the
matrix. Analyses on the Aul; edge revealed a mixture of metallic and oxidized gold, the
latter is presumed to be located in the surface of the NP's.prhsence of gold oxide sligh-
tly increases upon de-intercalation of the films that is &iaece with the electrochemical
response of the films. Finally, optical characterizatioavai the predicted absorption band
around 550 nm wavelength calculated using the Maxwell Gesredfective medium theory.

Keywords: Electrochromic, nickel oxide, metallic gold ogarticles, synchrotron radia-
tion, sputtering
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EXAFS-cumulant study of nanoparticles: differentiating real
thermodynamics from artifacts.

Caruso M.G}, Giovanetti, L1, Ramallo-Lopez, J. M, and Requejo, F. &.

Universidad Nacional de La Plata - La Plata Bs.As Argentina

The standard treatment of the thermal disorder in EXAFSgindbe harmonic Debye-Waller
factor exp‘z"zc’2 has become inadequate with respect to the increasing agcofaxperi-
mental data and analysis techniques. Recent works havensthatvenharmonic effect can
not be neglected even in the case of bulk material like Geli¢mtrying to obtain struc-
tural information as a function of temperature. In the caaamopatrticles, the effects of
not including the third order cumulant in the analysis roetigives a non physical distance
contraction in metallic system when increasing the tentpegaln this work Pt nanoparti-
cles (NP) of about 2-3 nm were synthesized by seeded grovdhdimect ethylene glycol
reduction methods and stabilized with poly-(vinylpyrdaine) (PVP). EXAFS experiments
were performed at seven different temperatures to invastithe thermal behavior of these
nanoparticles. We shown the different trend observed wheithird order cumulants in the
interatomic distance is introduced. To correlate the distadistribution moments with tem-
perature we parameterize the near-neighbor interactioniimaterial as a one-dimensional
enharmonic potential in interatomic distances[2].
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Magnetic structure and enhancedTy of the TbRhiIn 5 antiferromagnet

R. Lora-Serrang Giles, C!, Granado, B, D. J. Garcia, and Pagliuso, P.&.

Universidade Estadual de Campinas - Campinas SP Brazil

In this work the physical properties of the intermetallicrgmound TbRhlg were investiga-
ted by means of temperature dependent magnetic suscigytibliéctrical resistivity, heat-
capacity and resonant x-ray magnetic diffraction expentsieTbRhIg is an intermetallic
compound that orders antiferromagneticallyiat= 45.5 K, the highest ordering temperature
among the existing RRh§n(1-1-5, R = rare earth) materials, which in in contrast to wbka
expected from a de Gennes scaling along the RR&dnies. The X-ray resonant diffraction
data have allowed us to solve the magnetic structure of TiyRBElow Ty, we found a com-
mensurate antiferromagnetic (AFM) structure with a preag vector % 0 %) and the Th
moments oriented along theeaxis. Strong (over two order of magnitude) dipolar enhance
ments of the magnetic Bragg peaks were observed at both Toptios edged |, andL,,
indicating a fairly high polarization of the Tlhd3evels. Using a mean field model including
anisotropic first-neighbors exchange interactiga,rJ(R= Rare Earth), and the tetragonal
crystalline electrical field (CEF), we evaluate the influen€ the CEF effects in the physical
properties of TbRhlg The results reported here seems to corroborate to a gerenvdlof
CEF driven effects ofly along the RRhlgseries.[1]

[1] R. Lora-Serrant al. Acepted to be published in Phys. Rev. B. Cond-Mat/0602612.
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Electrical conductivity and X- ray diffraction studies of
(BaxR1-x)2In205_5 Solid Solutions.
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(BaxR1-x)2In20s, 5 (x=0, 0.01, 0.1, 0.15 ; R= Gd and Er) mixed oxides were syiitbddy
the solid state reaction method. The crystalline struatfigowdered materials was studied
by X-ray Diffraction (XRD), and the electrical conductiyitvas used to determine phase
transition temperatures of sintered specimens. The ptsssardlage in sintered specimens
was determined by Rietveld refinement of high-intensityay-diffraction patterns. Electri-
cal conductivity results evidenced a dependence of theegginassition temperature with the
type and the amount of additive. The specimen with x=0.00Eraghows the lowest phase
transition temperature along with higher electrical castidity. For x=0.25 of Er or Gd diffe-
rent crystalline structures and high electrical conduigtivalues at lowest temperatures were
observed.
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Influéncia da Morfologia na Fotoluminescéncia de Filmes de
Polifluorenos
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Diodos poliméricos emissores de luz PLED's (do inglés Pelytighting emitting diodes)
apresentam diversas vantagens frente aos diodos inoogatavencionais como : flexibili-
dade, simplicidade na deposicdo do filme, baixo custo deugémg entre outros. Entretanto,
eles também apresentam uma desvantagem no que se referestadiigddade. Sabe-se que
em contato com oxigénio, luz excessiva e/ou em ambientes@mperatura relativamente
elevada o polimero sofre alteragdes em sua morfologia,muimdenplicar na mudanca ou
perda de suas caracteristicas desejaveis (propriedacEs @tlétricas). Esses processos sao,
freqiientemente, abordados na literatura, entretanto éomsenso que nao sao completa-
mente compreendidos. Na realidade, o que se procura enterd@fluéncia de mudancas
morfoldgico-estruturais nas propriedades de emissieidbi@ste contexto, procuramos rea-
lizar este estudo na tentativa de elucidar aspectos deas&dagg@o. No Laboratério Nacional
de Luz Sincrotron (LNLS), realizamos medidas de Wide Angi@}XScattering (WAXS) em
diversas temperaturas em filmes derivados de Polifluor€urs.isso, pudemos acompanhar
a evolucdo da mudanca de morfologia para as temperatutakadas. Paralelamente, reali-
zamos estudos da fotoluminescéncia para cada uma das &unpsiutilizadas na coleta de
dados de WAXS. Realizou-se também medidas de DMTA (do irig§ésmmical Mechanics
Thermal Analysis). Esta técnica possibilita a determinad#s temperaturas das relaxacfes
dos filmes (relaxagéo beta é relacionada ao inicio dos movovalas cadeias laterais; e
relaxacao alfa é relacionada aos movimentos da cadeiagaindOs resultados revelaram
a formacéo de agregados moleculares em todos os filmes.vObss também que o em-
pacotamento das cadeias que formam esses agregados varéatemperatura, sendo esta
variagdo éespecifica para cada tipo de polimero. Tal variag@&mpacotamento molecular
foi associada com as mudancas observadas na fotoluminésdés filmes como funcéo da
temperatura.
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MORPHOLOGY AND DYNAMICS EVOLUTION UPON
ANNEALING OF MEH-PPV FILMS
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The objective of this work was to investigate the influencthefsolvent, temperature and one
specific annealing process on the microstructure and mrghof poly[2-methoxy-5-(2"-
ethylhexyloxy)-1,4-phenylenevinylene] (MEH-PPV) filmast from chloroform and toluene,
using Wide-Angle X-ray Scattering (WAXS), Nuclear Magee®iesonance (NMR) and Flu-
orescence Spectroscopy (PL). The annealing was done at 8318 hours under dynamic
vacuum. The NMR results showed that the dynamics of sideshia MEH-PPV films tend
to be less hindered in films cast from toluene than in chlarofonvhich suggested looser
side-chain packing in former case. This was attributed ¢odifferences in the polarity and
vapor pressure of these two solvents. Besides, it was atseezhthat these differences tend
to disappear when the films are annealed, proving that thimctislynamics is indeed due
to solvent memory effects. Corroborating the NMR measurgm@aVAXS results showed
presence of molecular aggregation and suggested that i ¢ést from chloroform the ag-
gregate structures tend to be such that the side-chains @ erganized, contributing to
the increase of the in plane distance between adjacentscHaiom de WAXS curves, it is
possible to calculate parameters associated with an meltirthorhombic unit cell, with
the characteristic cell parametees(distance between two aggregation planbgdistance
between two backbones) anddistance between two phenyl rings inside the same macro-
molecule). Theb parameter tends to increase with the annealing processatimd) that the
aliphatic side-chains are more organized in that conditidnle thea andc parameters do not
show significant differences. The photoluminescence nteasent indicates that the emitting
backbone chains in films cast from toluene exhibit a moregla@onfiguration, producing
narrower PL lines. In fact, chloroform solvates side-cBaéxtending it and impeding an effi-
cient packing of the backbone. On the other hand, toluerfensrto solvate backbones, what
facilities the planarity among the phenylene-vinylengsinproducing a loosely packing in
the side-chain, and so shifting the spectrum to red edge.
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Study of Pure and Ba-doped L-Histidine Hydrochloride Monohydrate
by Synchrotron Radiation Renninger Scan
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The L-Histidine Hydrochloride Monohydrate crystallizesthe orthorhombic structure with
4 molecules for cell, space group 221 and cell parameters determined by Rietveld re-
finement method (Rwp= 8.88%) for powder samples as a= 1%312b= 8.929(3) e c=
6.852(2) in good agreement with the literature [J. Donohued.e Acta Crystallogr., 9,655
(1956)]. Also,Ba®" doped (2% in weight) powder samples were prepared and dbera
by Rietveld method (10.86%) providing the unit cell paragngta= 15.298(2) , b=8.921(1)
and c= 6.846(1) . In this work, x-ray multiple diffractionctenique was applied to deter-
mine the lattice parameters of pure and dopedHistidineHCI.H,O. In this technique a
set of crystallographic planes, normally parallel to thestal surface, called primary planes
(hp,kp, Ip), are aligned to diffract the incident beam. By rotatimaround the primary recipro-
cal vector, several other plands, ks, |s), called secondary, with arbitrary orientation inside
the crystal also diffract simultaneously with the primagfiection. The intensity interaction
between the primary and the several secondary reflecti@ssablished through the so-called
coupling reflectionlfp — hs, kp — ks, Ip —s). Thel primary) VErsuspplot is the Renninger scan
(RS) that presents 2n mirrors of symmetry throughout théepattoming from the n-fold
symmetry of the chosen primary vector and the two diffractionditions represented by the
entrance and exit of the secondary reciprocal lattice pithe Ewald sphere under rotation.
RS presents enough sensitivity to detect small deformaiiothe crystal lattice which cause
symmetry changes in the RS. The RS were performed at LNLS (X&&tion), using the (10
0 0) and (0 0 4) primary reflection for pure aBdé®* dopedL — HistidineHCI.H,O crystals,
respectively. Regions around tipe 0° and 90 symmetry mirrors were carefully measured
for both allowing to determine the lattice parameters thymea with the Rietveld obtained
values.
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Crescimento e caracterizacao de cristais mistos da familido sal de
Tutton

C. J. Franch

Universidade Federal de Ouro Preto - Ouro Preto MG Brazil

Cristais da familia crsialografica do sal de Tutton A2B(X228H20, A=K, NH4, Rb, Cs,
Tl, B=Mg, Mn, Fe, Co, Ni, Cu, Zn, Cd, V, Cr, X=S e Se tém sido istigados por diver-
sas técnicas experimentais com o objetivo de se compresndsrpropriedades fisicas e
potenciais aplicacdes tecnoldgicas. Medidas térmicasraram que eles fundem mais ou
menos incongruentemente. InvestigacBes sobre o compantarastrutural tém sido reali-
zadas por difracdo de raios X e difracdo de néutrons com divabjge se compreender
suas propriedades estruturais, principalmente a distargBn-Teller presentes nos cristais
com cromo e cobre. Esta distor¢cdo surge quando um elétramgeselhado, e ou eg, de
metal de transicdo provoca um alongamento ou uma contrag@mndou mais dos eixos
principais da camada de coordenac¢do. Solu¢fes solidasdass na forma A(1)2xA(2)2(1-
X)B(S04)2.6H20, A2B(1)xB(2)(1-x)(S04)2.6H20, tém siddativamente pouco investi-
gadas embora possam apresentar distorcdo Jahn-TelleodBle negativos para pilhas de
estado solido foram elaborados com mistura de zinco e (NEME0O4)2.6H20 e, demons-
trou ser mais eficientes que outros condutores protdnicestriitura dos cristais desta série
a temperatura ambiente é monoclinica, grupo espacial R®Piaduas moléculas por cé-
lula unitaria. Os dois ions B estdo circundados por seis cutdé de dgua formando um
octaedro que quando distorcido origina a distor¢do JalarTBons monaocristais dos com-
postos mistos (NH4)2Ni(1-x)Cox(S04)2.6H20, K2Ni(1-x)¢804)2.6H20, (NH4)2K2(1-
X)Znx(S04)2.6H20 (NH4)2Ni(1-x)Cux(S04)2.6H20 ja foratmtidos pelo método de eva-
poracéo isotérmica. A andlise de difracdo de raios x em diressnostra que existem gru-
pos de linhas sensiveis a mudanca da composicéo, e que detegrassociadas a formagéo
de um ordenamento cristalografico com grupo espacial diferdos compostos puros. Me-
didas de TG permitem analisar a decomposicao dos sais a&tentperatura ambiente e
600°C, sendo proposto um mecanismo de decomposi¢éo nesta tabeangeratura. Medi-
das de DSC permitiram determinar a temperatura de fusdoaikbsendo que para os sais
puros estdo de acordo com dados da literatura. Para algumgmsicdes foram feitas me-
didas desde -150C sendo observado picos que sugerem transicdes de fasggrasdt Para
Co=0,7 observa-se um pronunciado pico exotérmico entré Q@0400°C.
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Study of the magnetic phase coexistence in manganites

Cerro, M1, Garcia, ?, A. M. Gomeg, Ghivelder, L2, R. M. Fernandes and Westfahl Jr.,
H!

1 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil
2 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
3 Universidade Estadual de Campinas - Campinas SP Brazil

The colossal magnetoresistance in the manganites hastedtrzonsiderable attention from
researchers. The explanation of this effect is related @otxistence between a metallic fer-
romagnetic and insulate anti-ferromagnetic phases. Herveome fundamental questions
about the phase segregation are still without satisfagsgonses, such as, the phases sta-
bility and the microscopic interfaces structure betweenphases [1]. Another phenomenon
that has attracting great interest is the Exchange Bias [HBIlts main macroscopic mani-
festation is the unidirectional magnetic anisotropy obaséiin field cooling hysteresis loops,
which is closely related to the interfacial magnetic conglihrough the FM/AFM interface.
Therefore, this effect could be a very powerful tool to betirgderstanding of the nature phase
coexistence in the manganites, specially, the interfaiatoscopic configuration. We did a
systematic magnetic study in tir;_CaMnOs series with B < x < 0.4, which exhibit
FM-AFM phases coexistence. In these samples, as a consexoigphase separation, below
the Néel temperature, field cooling (FC) loops are shiftedhtds negative fields, evidencing
an exchange biasing mechanism. In contrast with conveattitid systems where the shift de-
crease as the temperature increase [1], this system shawslared oscillatory-decreasing
behavior. In order to reveal the Pr participation in thisqraenon, XMCD measurements at
the PrL, 3 edges were performed in transmission mode, at Brazilial@ptron Radiation
Laboratory at the DO6A-DXAS beamline [3]. The Pr magneticment behavior with tempe-
rature was different from that observed in the EB behaviadencing the no responsibility
of the Pr magnetic moment in the results previously obtained

[1] Daggoto, E., Hotta, T. and Moreo, A. Phys. Rep. 344, 1 (3dQ] Kiwi. M. Jour.
Mag. Mag. Mat. 234, 584 (2001) [3] Funk, T., Deb, A., Georgd, SNang, H and Cramer,
S. Coord. Chem. Rev. 249, 3(2005)
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Tuning of the Magnetic Anisotropy using Nanomagnetic Caps.
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In a recent work, Albrecht et al. have shown that is possiblibe an out plane arbitrary
magnetic anisotropy axis of particular magnetic nanoestme system simply by varying the
deposition angle. In the present work, we have carried oys@matic study of the influence
of the depositing condition, and the intrinsic anisotropthe capped film (eg. the anisotropy
of the flat film) on the magnetic properties of the auto-orgediarray of the different sizes
latex nano-spheres (50, 200, 500 and 1000 nm). The samplesdeposited by dc sputte-
ring machine in two different conditions: the first is with Epetary substrate movement,
that stands a well homogeneity of the deposited film; and ¢eersd way is in perpendicu-
lar deposition. The choused deposited films it were [Co(PfLnm)]x6 that present a very
strong perpendicular anisotropy, [Co(0.8)/Pd(1nm)]x firesent an insipient perpendicular
anisotropy, and Co and Py single layers that present a wigiegtkin plane anisotropy and a
isotropic behavior respectively. Theses samples havedreayized by means of the MOKE,
Extraordinary Hall Effect, Scanning Electronic MicrosgppFM, MFM, SQUID and for
to get a better understanding of the micromagnetic beha¥itite sping configurations, we
performed some simulations. From the magnetic charaet@iz, we have observed the in-
crease of the effective perpendicular anisotropy in thegdasr{Co(0.8)/Pd(1nm)] as well the
sphere size decrease. Two regimens were observed, in taeigspheres there are two re-
gions (domains) that contributed to the planar and perpefati anisotropies characteristics,
however the smaller caps shows one defined perpendicuttespy behavior. The interpre-
tation of these anomalous behaviors it was based in thexv/fitenation, originated by the
competition of the magnetostatic and exchange interaati@nparticular morphology. This
interpretation is corroborated by MFM images and the mi@gnetics simulations.
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Formation and growth of nanoparticles embedded in a matrix
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Nanostructures display many properties which are verytiegcfrom both fundamental and
technological points of view. Novel properties arise frdme farge surface to volume ra-
tio, which leads to new materials and devices. During thé gasade, significant progress
has been made in preparing nanostructures systems usirgrousrphysical and chemical
methods. However, more recently, many studies have beécated to bio-inspired methods.
In order to manipulate them easily it is required a matrixtHis context, the main goal is
to create both new materials and methods of production vpieitiic properties and origi-
nal behavior. Recently we have reported that pyrolysis dbaifgelatin system yields metal
oxide nanoparticles embedded in a carbon matrix. In thisge®, the gelatin framework is
used as a template to disperse the metallic ions. In this Warlstructural features and the
mechanism of formation dfliO nanostructured embedded in a carbon matrix are studied by
X-ray absorption spectroscopy (XAS). Besidns K-edge XAS provide information about
the structure of the Ni at gelatin framework.
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In situ X-ray diffraction study of the crystallization of Ni O nanoparticle
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Nickel oxide has attracted attention of researchers duts tppplications, when sizes of the
particles are reduced, such as catalysis [1], electrodrfiims [2] and others. Large mag-
netic moments have been observed in NiO nanopatrticles aadhgaretically explained by
multi-sublattice model [3]. Several methods of synthesigsstbeen used to obtain NiO nano-
particles, most of them is sol-gel, which use organometallecursor, relatively expensive
when is compared to others methods. Recently, we have gma new method using or-
ganic precursor and metallic salts to obtain nanoparticfemetallic oxides [4,5]. In this
work, we show a new procedure to obtain NiO nanoparticlesiitivthe gelatine, as organic
precursor, is used. This procedure consists in mixing oflatt of the aqueous solution of
gelatine and salts. The xerogels were pre-treated &3 1 hour (puff state). The XRPD
patterns at high temperature were recorded by the use ofageiplate detector in reflection
geometry. For such experiments, the samples were heategitus) heating rates (5C/min
and 10°C/min) and the temperature was kept constant in the isotleat0GC for 1 hour.
These results revealed a sequence of phase transformatiog the heat treatment, starting
from amorphous to NiO crystalline phase, and confirm the loidipaof both techniques to
follow the early stage of crystallization of NiO nanopalg& As a result, the particle growth
is dependent of carbon matrix concentration, which is pceduluring the calcinations and
act as barrier. High resolution SEM micrographs will be skdvior some patrticles obtained
by this method.
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In last years the technique of X-ray absorption near edgetsyseopy (XANES) has been
used for characterization in materials nanosize, mainistulies of catalytic materials. X-
ray absorption can also find out the mechanism that provitgeformation of hanoparticles.
Using a set of samples (precursors of the nanoparticlepaped by a new method [1], the
kinetic of formation of NiO nanoparticles was investigat@tie oxidation of this material
change its structure initial (amorphous) forming NiO naatiples. The results were obtained
in real time from dispersive X-ray absorption spectrosc@pyAS) in the region XANES in
the Ni K edge using the DXAS beamline of LNLS and a lamp furn@¢ewe have observed
in the experiment the changes in the absorption profile, vailows us to see the beginning
of NiO particle. The effects of different heating rate (52t 20C) also were studied. These
studies provide new insight in the production of nanopbrthy hydrothermal technique,
which will be useful for improving the particle size continlthe process. We demonstrated
that the heating rate in the obtaining nanoparticles is\asp important in the process.
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In the past decade ultra-thin films of transition metals d&pd on single crystal metal subs-
trates have been investigated due to their interestindytiatalectronic, electrochemical, and
magnetic properties. The interfacial interactions betwe two metals can lead to preferen-
tial surface orientations, surface relaxation, surfacemstruction, order/disordered effects,
and surface alloying. A better understanding of bimetakimpounds is important for desig-
ning new devices that could be employed by the industry. diNpResents a complete solid
solution in the bulk, but significant Pd surface enrichmeas\fiound in polycrystalline bulk
alloys, alloy films, and single crystal alloys. In this wovke report on the surface composi-
tion and structure of nickel ultra-thin films deposited o{Hd ). The films were evaporated
in ultra-high vacuum and were characterized by charagéfizy XPS, LEED, XPD. Up to 3
ML coverage, it is observed a LEED (1x1) pattern with a déflmckground due to the ran-
dom distribution of Ni atoms on the surface. After anneaih00C the background reduced
drastically and sharp (1x1) spots were observed on thersdoeie XPS showed a complete
depletion of nickel on the surface, indicating that Ni défal into the Pd bulk. Annealing at
300C for 30 minutes yielded also a sharp (1x1) LEED pattend,tae Ni/Pd rate obtained
by XPS showed a decrease with annealing time. The compdvistwreen experimental and
theoretical XPD results indicated that the surface wadgigricovered by Ni islands and
partially formed by random Ni-Pd surface alloy.
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In this work, we present the first results of a reactor esfigaasigned for in situ study of
the hydrodesulfurization (HDS) process by x-ray absorpsipectroscopy. The reactor was
used to monitor atomic specific modifications in the chenecaironment of catalysts under
reactive conditions. We have investigated catalysts stetiof Pt or PtPd nanoparticles that
were prepared in the presence of an ionic liquid (BRFs). Our main purpose was to study
both the reduction and sulfidation processes of the casalystich were clearly observed in
our experiments and compared to results found in the liegdbr similar systems.
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This work reports on the growth and characterization of fide nanobelts and dendrites.
The nanobelts were synthesized by carbothermal evapo@ti®nG powder mixed with 5%
wt of carbon black in a sealed tube furnace at 12CQunder a N gas flow of 40 cri/min.
After the synthesis a gray-black wool-like product was ectiéd in a region (downstream)
where the temperature was in the range of 400%0D0The obtained product was characteri-
zed by high-resolution field emission scanning electrorrasicope (FE-SEM), transmission
electron microscope (TEM and HRTEM), energy dispersivea)X-spectroscopy (EDS) at-
tached to the TEM and X-ray diffraction (XRD). The XRD ressiftowed that materials in
SnO and metallic tin phases form the gray-black product. Byl@nalysis it was possible to
observe that the gray-black material is composed by oneslional nanostructured materi-
als with retangular cross-section; i.e. nanobelts, andsitrae nanobelts presented dendritic
growth. The SEM and TEM images show that the nanobelts areaffat possesS metallic
tin drops at their extremities. Using SAD and HRTEM techmig|it was possible verify that
nanobelts are single-crystallines and that there are rectieih the junction of the nanobelts
with the dendrites. The EDS analyses show that nanobelts $taichiometry close to SnO,
which is in agreement with XRD and SAD results, and that théaitie tin drops at the tip
of nanobelts and dendrites are supersaturated with oxygeah means that the growth me-
chanism for these belts must be the self-catalytic VLS g®cd® such a process, once the tin
droplet is supersaturated and a nucleus is formed, the fiegraw with the same structure
of the initial nuclei, since no oxygen is available inside flarnace in order to promote the
belt oxidation.
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During the past decades, considerable effort has beenatkttotthe development of solid
polymer electrolytes with high ionic conductivity at rooeniperature for application in re-
chargeable and high energy density power sources. One wifdhesuccessful approaches re-
lies on the preparation of OrMoLytes (organically modifidelcérolytes). Organic-inorganic
nanocomposites composed of silica and poly(ether) aradlrdescribed in the literature,
they could present ionic conductivity comparable to purlgmpers. They are several in-depth
studies about structure and transport properties of siexmoly(propylene oxide) (PPO) na-
nocomposite, but less attention was been paid to knowniae&dtip between the structure
and the ionic conduction properties of siloxane- PPO hybraterial. The work reported
here is mainly devoted to determine which cation coordngpsite of the host matrix is ac-
tive in the case of KSCN doped, its influence on the nanostraatf the samples and its
relation with the thermal and electrical properties. Canmntary techniques were carried
out to perform this study: small angle X-ray scattering (SSXdifferential scanning calori-
metry (DSC), X-ray diffraction and complex impedance spesttopy. The SAXS parameter
ds is related to the distance between siloxane particleghiridimolecule and it is obtained
by the maximum of a SAXS curves. The weak interation betwhercations and the poly-
meric chain is verified by the small variation of ds with ireseng Tg values. On the other
hand, we observe the decreasing of the correlation lengthwith salt content increasing.
This SAXS parameter is related to the extension or size ofdbm®ns in the material where
siloxane patrticles are spatially correlated. The incredsalt content perturbs the extension
of spatial correlation in the system. The conductivity ealas a function of doping from the
same samples and the origin of the maximum observed forKB1[5 is consistent with the
structural and dynamical changes described below and Wwitrasults of the literature of
similar hybrids. The incorporation of K+ ions into the iaitistep of sol-gel synthesis of the
siloxane-PPO hybrid host affects the structure and dyrawfidoth organic and inorganic
phases and consequently ionic conductivity.
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Este trabalho apresenta os resultados finais da carac@wide pontos quanticos (QD) de
CdTe crescidos sobre substratos de Si(111). As amostrastig@das foram crescidas utili-
zando a técnica de crescimento epitaxial por paredes qu@éE), utilizando uma taxa de
crescimento de,02 A/s e temperatura de crescimento entre’Cs#®30FC. Foram analiza-
das amostras crescidas em diferentes temperaturas entbfetaxas de cobertura. A carac-
terizacéo foi feita utilizando microscopia de forca atéem{&FM), difracdo de raios-x com
incidéncia razante (GID) e espalhamento de raios-x de lZaigalo (GISAXS). As imagens
de AFM mostram que o CdTe sobre Si segue o modo de crescimelm@iWNeber, com a
nucleacédo de ilhas tri-dimensionais sobre a superficiautisteato sem a formagédo de uma
camada de molhamento. As medidas de GID e GISAXS realizadisha XRD2 mostram
gue os QD obtidos apresentam-se totalmente relaxadosnamtano quanto na dire¢édo de
crescimento, seguindo a orientagéo [111] do substratosamos resultados de AFM indi-
carem uma morfologia piramidal das ilhas, as medidas de &&#éo permitiram observar
o facetamento e a determinacao do angulo das faces.
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Ferritin is a widespread mineral storage protein. It is ablbarvest up to 4500 iron atoms
within its hollow spherical interior forming the iron hydraole ferrihydrite. Recently the
metal-depleted form apo-ferritin (AF) was used as a nahaab-reactor for confined synthe-
sis of nano-structured materials allowing tight contropafticle shape. Recently a reductive
chemical route for the synthesis of metal nanoparticlediwithe AF cavity was presen-
ted [1,2]. In that study nickel and cobalt nanoparticle8&E+nm) were produced exhibiting
superparamagnetic behaviour. Here we present the redatéizned from XAS experiments
on ferritin-encapsulated copper-nanoparticles proddickolving the route outlined in [1].
XANES experiments indicate that the precursor before riéslushould be a Cu(ll) specie.
EXAFS experiments indicate that the structure around cadpps is more likely to be the one
observed in Cu(OH)2 rather than in CuO. Both, the intenditjhe XANES "white line"and
the average coordination number obtained for the Cu(ligymsor are compatible with a na-
nosized structure possibly confined within the apo-feridtvity. After NaBH4 reduction the
line shape and features around Cu-K edge are the expectedetatlic copper indicating
fully reduction of the precursor particle. Their EXAFS spyam resembles the one for bulk
copper indicating that the particles are crystalline. Aerrall reduction of the coordination
number of the particles (in comparison with metallic coppemforces the conclusion that
copper atoms are forming nanometer crystallites. Fintlly,temperature behaviour of the
EXAFS spectrum render a Debye temperature of 269 K well etlee one expected for
metallic bulk copper (315 K) as expected for finite size namtures.
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CNTs can be thought as a layer of graphite rolled-up into edgl with a diameter in the
range order of the nanometer. Multi-walled CNTs (MWCNT) wdrecovered by S. ljima
in 1991. Two years later, single-walled CNTs (SWNT) were bgsized. The diameter of
SWNTs is~1nm, and they can be as long as a few tens of nanometers upei@lksegn-
timeters, making them one of the highest aspect-ratio &bjarown. SWNT have fantastic
electronic and mechanical properties. Depending on thefality they can behave as se-
miconductors or metals and their Young’s modulus-i52TPa, 5 times that of steel, which
makes then the strongest objects in nature. Currently #veréhree principal techniques to
produce high-quality SWNT: laser ablation, electric archarge and CCVD. However, the
CCVD method is the most interesting, from a technologicahipof view, mainly for the
ability to grow aligned CNTSs directly on a substrate. In thisy, the combination of CCVD
and template synthesis methods can be used to obtain atigrdibomogeneous CNTSs in po-
rous hosts. AAO has been used for the fabrication of CNTs wetly uniform diameter and
length, which are of the same dimension of the pores in the Aéx@plate. These charac-
teristics are very important to explore the mechanicalilityaland anisotropic thermal and
electronic transport properties. In this work, we synthedithe CNTs by CCVD method.
Firstly, the channels of (AAO) membranes, used as temphaee modified by iron particles
impregnation using a aqueous solution of Feg®H,O with different concentrations (0,1-
1,0 Mol.L™1) . The solvent was evaporated and the catalyst dried &CL0 12h and 608C

in air stream for 3h to obtain iron oxide particles. In the tngbep, CNTS were obtained by
catalytic pyrolysis of ClJ or C;H4 as carbon precursors and varying the flow rate, carrier gas
and growth temperature. The high-resolution SEM imagesefdbtained material shows
both iron particles and CNTs in the pores of AAO membrane sEH&NTs have about 15nm
of external diameter and few microns of length. In conclosibhe CNTs were obtained by
CCVD method. The SEM results show the high size distribubioratalyst particle. The con-
trol of particle size and its abundance it is of crucial intpoce for a homogeneous CNTs
growth in the AAO matrix.
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Monetite to Hydroxyapatite? An XRD Study.
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Monetite, CaHPO4, is a calcium phosphate obtained by agupr@cipitation under acidic

conditions. The biological occurrence of monetite is agded to some pathologic calcifi-
cations like dental calculi. The study of phase transfoimmainvolving calcium phospha-

tes allows the conversion of thermodynamically stable phasder acidic conditions, into
those ones stable under alkali conditions. In this directinonetite coatings were produ-
ced on niobium substrates. The coatings were converteddimkyapatite, the most similar
calcium phosphate to the main component of mineral boneeisghe conversion monetite-
hydroxyapatite was analysed by X-ray diffraction(XRD)ngsisynchrotron light and scan-
ning electron microscopy. XRD with synchrotron light shalite be efficient in the iden-

tification of intermediate phases. These phases are seldtentdd by conventional X-ray
diffraction, using Cu K-alpha radiation.
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Photon stimulated ion desorption (PSID) studies have beeformed in poly(vinyl chlo-
ride) (PVC) and poly(vinylidene chloride) (PVDC) using symotron radiation, operated in
a single-bunch mode, at the Cl 1s edge. The PSID experimeants performed at the SXS
beamline from the Brazilian Synchrotron Light Source (LNLBhe experimental setup in-
cludes a sample manipulator and a time-of-flight mass spmetier (TOF-MS), which are
housed in an ultra-high vacuum chamber with a base pressatmat 10°° Torr. The TOF-
MS consists basically of an electrostatic ion extractiostesy, a drift tube and a pair of mi-
crochannel plate detectors, disposed in the chevron amatiign. After extraction, positive
ions travel through three metallic grids, before reachimg MCP. Photoabsorption spectra
were recorded by measuring the total electron yield, TE¥dtebn current at the sample)
simultaneously with a photon flux monitor (Au grid). The fiita was normalized by this
flux spectrum to correct for fluctuations in beam intensitgsbrption ion yields have been
determined for the main fragments as a function of the phetwergy. Two different pro-
cesses mainly the Auger Stimulated lon Desorption (ASIR) thre X-ray induced electron
stimulated desorption (XESD) processes were employeddiaiexthe ionic desorption from
poly(vinyl chloride) and poly(vinylidene chloride).
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Positive photoresists are widely used in lithographic psscin microelectronics and in op-
tics for the fabrication of relief components. In microgtfeaics, they are used as masks to
transfer geometric patterns by manufactures of the intedrarcuits. In optics, the photo-
resists are used to construct periodic structures withadiffive optics properties. The most
popular positive photoresist is composed of the photoacompound (PAC) denominated
diazonaphthoquinone (DNQ) and the matrix material that fhiek resin called novolak.
When positive photoresists are exposed to UV light, someipbgisemical changes occur
which is traduced by some alterations in the complex rafradchdex of the material. The
changes during the exposure process depend on the absadrggl by the material. Despite
the novolak + DNQ films be used by the industry since a long tme, the details of the
breakup process are still being investigated and the clsaingtaeir physical and chemical
properties are not yet fully understood. With the aim of iggtinside into the degradation
mechanisms induced by photons in photoresists we haverpextbPhoton Stimulated lon
Desorption (PSID) studies on the AZ1518 photoresist, ukigh-resolution time-of-flight
mass spectrometry (TOF-MS) to observe molecular modifinatamong photoresists unex-
posed and previously exposed to the ultraviolet light. Zetguisition was performed at the
SXS beamline from the Brazilian Synchrotron Light SourcBIl(IS), during a single-bunch
operation mode of the storage ring, covering the sulphud#eeMass spectra on both pho-
toresists (unexposed and exposed) were obtained as adiuraftithe photon energy. The
AZ1518 photoresist presented different PSID spectra, sigpeharacteristic fragments. This
work shows preliminary results on the applicability of ptrostimulated ion desorption using
high-resolution time-of-flight mass spectrometry to okeenolecular modifications among
photoresists unexposed and previously exposed to theiolealight.
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Photon Stimulated lon Desorption from intrinsically conducting
polymer films based on polypyrrole
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Intrinsically conducting polymers based on polypyrrole eery attractive materials because
of their electrical, optical and redox properties. Polypie have been used for technologi-
cal applications, such as electrochromic devices, semsatsapacitors. The understanding
of the main processes occurring in this class of materialelbag the production of stable
polymers with high technological potential are topics afagrinterest. In this work, we have
performed NEXAFS and photon stimulated ion desorption [BStudies on polypyrrole
(PPy) films doped with different counter ions (dodecylsi@ftDS) andNi(dmit),]?~). The
experiments were taken at the SXS beam line from the Braz8inchrotron Light Source
(LNLS) operating in a single-bunch mode following sulphwrsKell photoexcitation and
using TOF-MS for ion analysis. At the sulphur K-edge desompbf small and large frag-
ments can be observed for both films. Their partial ion yieldszes have been determined
for the main fragments as a function of the photon energy. AR/ [Ni(dmit),]?~ results
showed thaSt andS** ionic desorption occurs mainly due to the Auger StimulatedDe-
sorption (ASID) mechanism. An increase in tBe ionic yield occurs at the first resonance
energy and the production & is induced mainly by higher energy excitations. On the
other hand, the PPy/DS results showed an increase in the yald for several fragments
at the first resonance energy, but since these fragmentshaesved below and above the
absorption edge we suggest that both ASID and XESD (X-raydad electron stimulated
desorption) processes are importance in the ionic desorfitm PPy/DS.
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Strain and interdiffusion of InP islands on GaAs(001) studed by
resonant X-ray scattering
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SEMICONDUCTOR islands or quantum dots have been intendaljiex for their opto-
electronic properties and the quantum confinement effeeisgresent. X-ray scattering has
proven to be a very efficient tool to probe the structural aochmositional profile of the
islands. The strain along the island can be determined bagyXdiffraction and, combined
with height profiles obtained by Atomic Force Microscopy (AF; the strain as function of
island height can be determined. By tuning the X-ray photmrgy to an absorption edge of
a certain chemical element, its composition profile alomgstand can be determined. In this
work, we have studied samples of InP islands grown on GaA3(09 CBE. Three samples
were grown, at T = 470ZC, 500z2C and 530zC. In order to deterrtfie concentration of
all four elements present in the sample, we have measuredamesX-ray scattering at 4
different energies, 10268eV, 10368eV (Gallium K-edge)/StkeV and 11871eV (Arsenic
K-edge) at beamlines XRD1 and XRD2 of LNLS. All measuremeawtse done in grazing
incidence geometry to maximize the islands/substratesigtio. Radial scans near the GaAs
220 peak were done in all four energies. The substrate peakysntense and sharp, but the
strained small islands produce a broad peak, spanning ffleeedit lattice parameter present
at the structure as the InP relaxes from the strained lggacameter at the base equal to the
substrate (5.65A) to its bulk lattice parameter of 5.86A difterent positions of the radial
scan, that is, at different lattice parameter values, ar@gdans were done to determine the
island lateral size corresponding to that lattice paramAssociating these values of lateral
size with the height profile from the AFM images it was posstioldetermine the dependence
of the lattice parameter as function of height for all sarepkeom this, concentration maps
were built for all elements present in the sample.
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XAS and SAXS characterization of the nanoparticles producd by
chemical depletion of the ferrihydrite core in holo-ferritin.

Ceolin M1, Galvez, N, and Dominguez-Vera, J.M.
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Ferritin is a widespread mineral storage protein. It is dablbarvest up to 4500 iron atoms
within its hollow spherical interior forming the iron hydugle ferrihydrite. The mechanism
explaining iron entering, reduction and storage was ekitelysstudied and a comprehensive
picture was depicted. However, although we know how iroreivésted, several important
guestions on how iron is depleted from the ferrihydrite camd made bio-available remain
still unanswered. Our aim is to characterize the depletimegss studying the overall low-
resolution structure of holo-ferritin at different depdet extents (2200, 1200, 500 and 200
Fe atoms) using Small angle X-ray Scattering. Our resuliecate that the mineral core
remains in one piece during the depletion process disaaaltarnative models pointing to
a fragmentation of the ferrihydrite core during depletid¥®\S experiments on Fe-K edge
indicate that the mineral core has an EXAFS spectrum verjlagito the one observed for
artificial ferritins. However, an overall decrease of theameoordination number around iron
was observed compatible with a monotonic decrease of ceee Surprisingly, the Debye-
Waller factor for single scattering Fe-O paths has no thedependence.

References N.Galvez et al. Inorg. Chem. 44 (2005) 2706 Etfearet al. Dalton Transac-
tions (2005) 811
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Nanostructural and local study of the effects of polycondesation of
silicon species on the structural features of siloxane-PMMA Vbrids sols
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Siloxane-polymethylmethacrylate (PMMA) hybrids weregaeed by the sol-gel process th-
rough hydrolysis and polycondensation of methacryloxylrionethoxysilane (MPTS). The
effects of water, MMA, methanol contents and of the pH of thigdl sol on the nanoscopic
and local structural evolution during the advances of pmhglensation reactions was fol-
lowed by Small Angle X-ray Scattering (SAXS) and Nuclear Matic Resonance (NMR)
spectroscopy. The SAXS patterns of all samples show thepcesof an interference peak
attributed to the scattering of spatially correlated siicpecies present in the sol. For pH 1
and 3 a shift of the peaks position towards low g-range weseied increasing the water
content up tolH>O)/[Si]=2.The peak position remains essentially invaribyincreasing the
[H2Q)/[SI] ratio above 2, while an increase of the methanol contand monomer (MMA)
concentration lead to a shift of the peak position towardsderange and to the peak broa-
dening. These interpretations were confirmed by the ewrluf the condensation degree of
silicon species during the reaction, determined1si NMR.
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Preliminary studies of organic-capped iron oxide nanoparicles:
Assessing nanostructure.

Socolovsky, L. Mt and Bakuzis, A. E.
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A growing interest in organic-capped magnetic nanop&si¢NP) has arisen as a conse-
guence of their unique properties. These particles, prdily chemical methods, joined
several desirable characteristics for both science armhtdogy, like controlled size, small
size distribution, regular shapes, and organic capping. [@kt one prevents from direct con-
tact between NP. We study magnetotransport propertieiostaictured systems, like Mag-
netoresistance and giant Hall effect, so these NP can pravigbod system to test current
theories. As a starting point for these studies, assedsenganostructure is fundamental. We
have prepared samples of nanoparticles of magnetite capifiedartaric acid, polyaspartic
acid and carboxyldextran. We have carried out Transmidsiectron Microscopy to find that
the distributions are lognormal, with mean size d = Z4€.4 nm @ = 0.16+ 0.1 nm) for
tartaric-acid-covered NP; d =89 1.1 nm © = 0.4+ 0.3 nm) for polyaspartic-acid-covered
NP; and d= 10.8 1.7 (0 = 0.5+ 0.2 nm) for carboxyldextran-covered NP. We are plan-
ning to study our samples by Small Angle X-ray Scatteringthvisioth studies we can have
a complete characterization of the mean size, size disivifpucrystalline structure, and the
width of the organic capping. We will discuss how these cagpin affect magnetotransport
properties.
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GRAZING INCIDENCE SMALL ANGLE X-RAY SCATTERING
STRUCTURAL CHARACTERIZATION OF ZNO FILMS PREPARED
BY THE SOL-GEL DIP-COATING TECHNIQUE

Bojorge, C. D!, Canepa, H. R, Casanova, J. R.Craievich AR, Heredia, E.,
Kellermann, G, Lamas, D. G., and Walsoe de Reca, N.IE.
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The present work deals with the characterization of nanogitred films of pure and Al-
doped ZnO deposited on amorphous SiO2 substrate by theodifrg technique. The pro-
perties of sol-gel ZnO films are affected by various procesparameters. The object of this
work is to investigate the structural variations of the filrakated to the number of deposited
layers and thermal treatments carried out after the laypogigon to obtain the nanocrys-
talline ZnO film from the amorphous precursor. X-ray diftian patterns performed with
conventional X-ray equipment in the gracing incidence igurhtion only showed ZnO pe-
aks after the thermal treatment. Mean crystallite sizeisnastd by the Scherrer equation
were obtained between 7 and 24 nm. As regards the coatingrésatatomic force micro-
graphs show that all the samples have very homogeneousssisath low roughness, being
about 25 nm the typical thickness of two-layer films. Addigb studies with grazing inci-
dence small angle x-ray scattering (GISAXS) and X-ray réflgg (XRR) were performed
using a source of synchrotron light (line XRD2). The aims ledge experiments were: i)
determination of the shape and distribution of sizes of ti@opores, as well as eventual ani-
sotropic effects in the flms morphology ii) determinatiointioe thickness of the ZnO thin
films and heterogeneity effects in the perpendicular addi@she deposition plane in the
case of multilayer samples. These studies are currentlyoigress.
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SAXS and XAFS characterization of Pt nanoparticles in SBA-5
mesoporous materials

Giovanetti, L1, Figueroa, S. J. A, Ramallo-L6pez, J. M, Requejo, F. G, Craievich AP,
and Koebel, M. M2
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Pt nanoparticles (NP) were synthesized by seeded growtldisect ethylene glycol reduc-
tion methods and stabilized with poly-(vinylpyrrolidon@VP). Different set of nanoparti-
cles with an average size of 1.9 and 9 nm respectively weresigmated into SBA-15. The
shape and size distribution of the NP was determined usamgmnission electron microscopy
(TEM) before the impregnation. Complementary, small aixghay scattering (SAXS) expe-
riments were performed to estimate the average NP size aadisiribution before and after
the impregnation. In addition, X-ray absorption near-esigecture (XANES) and extended
X-ray absorption fine structure (EXAFS) studies were paented to elucidate the effect of
the capping agent and the interaction with the SBA-15 on bbtpe,geometry and electro-
nic structure of the nanoparticles. While the PVP cappingisde interact only weakly with
the Pt atoms on the NP surface, the SBA causes changes iretitealc structure and adds
new contributions to the atomic radial distribution fuoctiof Pt atoms as determined by
EXAFS. This stronger interaction with the substrate colsd &e responsible for the change
in the Pt 5d electronic configuration observed by XANES.
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Influence of the organic-inorganic hybrid matrix interacti ons on the
controlled encapsulation and release of drugs

Molina, E. FL, Chiavacci, L.A%, Santilli, C.V2, Lopes, L1, and Pulcinelli, S.H-

Universidade Estadual Paulista - Araraquara - Araraquara SH Braz

Siloxane-polyether hybrid materials are ease to prepamesparent, flexible and present me-
chanic properties better than the polyether itself . Thelioation of all these characteristics
in a unique material allows it to be suitable for several iiifie and technological areas,
including the human health ones. In recent work the comttolelease of sodium diclophe-
nac from siloxane-polyoxyetylene (POE) or siloxane-paiymropylene (POP) hybrid matrix
prepared with different polymer molecular weight was amaty/ Results show that the bet-
ter thermodynamic compatibility between POE polymer chaind water favors the samples
swollen during delivery, giving rise to five times fasterideting rates. Moreover, the higher
the molecular weight of the polymer chains the faster andenaffiective the drug delivery.
So that, in this work we analyze the possibility of reach aenarecise control of the so-
dium diclophenac delivery rate by using a new hybrid matasrfed either by combining
polymer chains of different nature, i.e., varying POP/PE@pprtions or different molecular
weight, i.e., low and high ones. These matrixes were prejgaoen a new precursor formed
by the simple mixture of non-hydrolyzed siloxane-PEO ataksine-POP hybrid precursors.
The hydrolysis and polycondensation reactions were prednoy addition of water, ethanol
and sodium diclophenac aqueous solution. SAXS results) fniarves recorded during in-situ
delivering tests, revealed a new hybrid structure, thabisstituted by correlation distances
between the siloxane groups larger than that observed éaorijinal hybrids . The compa-
rison of the delivery ratios from siloxane-POE, siloxar®@HAPand siloxane-POE-POPhybrid
matrixes, containing different POP/POE proportions riaa¢hat the delivery rate is depen-
dent on the polymer chain nature, and that can be controjletifusting the POP/POE pro-
portions. In a similar way, the variation of the proportidaw and high molecular weight of
the polymer chain has also allowed to the control of the sodiiclophenac delivery rate. In-
deed, irrespective of the polymer chain size the sodiunogietnac delivery is always faster
and more effective for samples containing higher amounBQit.
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Cinética de efeitos fotoinduzidos em filmes finos calcogénis sob
irradiacéo
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Apresentaremos os resultados de medidas das alteracémslfidas ocorridas em filmes
finos calcogénicos da liga Ge30Se70 e da liga Ga40Se60tigadss sob varios regimes
de irradiacdo. Enfase sera dada a descricdo das técnicasnesptais, bem como ao apa-
rato construido para as medidas apresentadas. A liga GE3@Se liga Ga40Se60 foram
sintetizadas por moagem mecénica em um moinho de bolassitlefas na forma de filmes
finos em substrato de vidro e posteriormente expostas arlamgion na faixa do visivel e
ultravioleta, a fontes radioativas como, particulas @éaticulas beta, radiacdo gama e raios
- X, e a radiagdo visivel. A dependéncia da transmissao pdeixa de laser de diodo foi
determinada como uma fungdo do tempo de exposicéo a raditifZada.
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Efeito da adicao de alcoois no equilibrio de fases e nas estaas
formadas por CTAPA,, em agua

Bernardes, J%Sand W. LoH
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Neste trabalho estuda-se a interagdo entre polielesd@isurfatantes de cargas opostas em
meio aquoso, analisando a formacéo de estruturas sup@n@ks advindas das proprie-
dades de auto-organizacao destes sistemas. A forma e ohardas agregados formados
dependem de alguns fatores, tais como: concentracdo édepdiito e surfatante, presenca
de cossolventes, temperatura, entre outros. (SvenssoRicilell, L.; Cabane, B.; llekti, P.
J. Phys. Chem. B 2002, 106, 1013.) Em uma primeira etapamstelo efeito da adicdo
de diferentes 6leos (decanol, p-xileno, ciclohexano)esabequilibrio de fases e a forma
de agregados constituidos pelo surfatante C®&20 polieletrdlito PA. Com os resultados
obtidos, foi possivel concluir que o decanol se posicionigeeas moléculas de surfatante no
agregado, favorecendo dessa maneira estruturas lamélarestanto, o p-xileno e o ciclohe-
xano se localizam no core dos agregados, favorecendowaitexagonais que intumescem
ao aumentar a concentracdo de 6leo. Em uma segunda etapawasalo efeito do aumento
da hidrofobicidade do polimero sobre a auto-organizacésistema, para isso utilizou-se
o acido polimetacrilico em sistemas binarios (agua-coxaple ternarios (agua- complexo
-cossolvente). Os resultados obtidos mostram que o edaitle fases e a estrutura dos agre-
gados formados sédo semelhantes quando comparados cono@ékatrilico, no entanto,
os tamanhos dos agregados sdo maiores com o polimero mafhido. Na terceira etapa
deste trabalho, que ainda esta em andamento, estao selidadusasistemas ternarios con-
tendo agua, complexo (poliacido acrilico :¢gTA™) e alcoois com diferentes tamanhos de
cadeia (octanol, hexanol, butanol, etanol). Com os regndtareliminares, verificou-se que
pequena quantidade de alcool é necessaria para promoaesi&fio de fase hexagonal para
lamelar, como j& observado para decanol, e em concentragpesores de alcool para siste-
mas contendo octanol e hexanol observou-se a presenca deutnadase liquido-cristalina
gue nao pode ser determinada, no entanto, devido a sua@aosi¢giagrama de fases estima-
se que seja uma estrutura hexagonal reversa. Observomigéntaum aumento da fase L
com a diminui¢&o da cadeia carbénica do alcool, o que priwavee esta relacionado com
0 aumento da solubilidade do complexo em alcoois menores.
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Thickness dependence of the structure of iron silicide thin fims grown
by reactive deposition epitaxy on Si(111)
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The semiconductor iron silicide beta-Fg8as a great potential for technological applicati-
ons in the field of optoeletronic devices. Different iroricsile compounds and phases can
be formed in accordance with the phase diagram of the il@esisystem. The formation
of these phases is strongly dependents of the thermodysamit kinetic variables of the
growth process used to produce iron silicide thin films. Thshusual growth techniques are
the Reactive Deposition Epitaxy, the Solid Phase Epitaxd/the Molecular Beam Epitaxy.
In this work, several characterization techniques are tsstudy the influence of the initial
iron coverage on the growth of iron silicide thin films by Rt Deposition Epitaxy. Co-
planar X-Ray Diffraction is used to identify and quantifyettifferent iron silicide phases,
the main growth orientations and the mean grain size of tfimss. Atomic Force Micros-
copy is used to analyze the morphology of the samples. ligitige observe the formation of
islands predominantly in the beta-Fephase. Increasing the iron coverage the islands grow
in size and coalesce. The epilson-FeSi phase appears imad&ry Fe coverages, but this
phase disappears at Fe coverages larger than 20nm. Suttk egsuentatively interpreted
as a strain driven phase transition. The betafpBase is stabilized in Si (111) for small
islands with a relatively low elastic energy. However, gasing the iron coverage the elastic
energy of the islands increases producing a transitiongcefilson-FeSi phase. For larger
iron coverages the iron silicide island coalescence preslaaelaxed film and the beta-FgSi
phase is again stabilized.
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Anadlise da superficie vitrea de fibras 6pticas envelhecidaom
microscopia de forca atdbmica

de Aragéo, B. J. &.and Messaddeq ¥.
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Fibras Opticas para telecomunicac¢des, fabricadas cooa siifrea, estdo sujeitas a degra-
dacdo mecéanica devido a dissolucdo da silica pela 4gua, @onaddo de &cido silicico
e aumento de rugosidade superficial. Esta introduz ponta®deentracdo de tensdes na
superficie vitrea, reduzindo a tenséo de fratura da fibraldboratorio, recorre-se ao en-
velhecimento acelerado para investigar a degradacao @s fipticas. No envelhecimento
acelerado deste trabalho, uma fibra 6ptica monomodo da &lienvelhecida em agua dei-
onizada, com pH = 7,5, temperatura de 85C, raz&o entre apesfisial da fibra e volume

e solugéo de 4,7x1§ cm1, com dois niveis de tensdo mecanica: a) sem tenséo e b) com
uma tenséo de 0,5 GPa. A duracéo foi de 50 dias, com retiradamdstra apos 7, 14, 25
e 50 dias. Para cada tempo de envelhecimento e nivel de jdoséwaliada a resisténcia
mecanica da fibra éptica por flexdo em dois pontos e a rugasslgukrficial da fibra com
microscopia de forga atdbmica. A resisténcia mecénica fidiada através da tensao de fratura
e o parametro de susceptibilidade a corrosado das fibras. g\ogparadmetros foram relaci-
onados com a rugosidade superficial da fibra Optica, avalitdaés da rugosidade média
guadrética (RMS). Foi verificado que, devido a baixa razdeerea superficial da fibra e
volume de solucgéo, a dissolugédo da silica pela 4gua ocowéa kentamente durante todo o
periodo de envelhecimento acelerado estudado, sem e ce@ntdmgo, tanto a rugosidade
superficial e a tensdo de fratura ndo alteraram significatiwée durante o envelhecimento
acelerado, quando comparado com a fibra ndo envelhecidar&sdtado é coerente com
calculos tedricos de mecéanica da fratura para o crescintemtio de trinca na superficie vi-
trea sob tensdo constante. Observou-se ainda neste trajp@io valor de RMS depende do
tratamento adequado das imagens da perficie vitrea obtidagcroscépio de forca atdbmica.
Além da filtragem dos ruidos de baixa e alta freqiiéncia, fpoirante identificar e isolar os
restos de revestimento polimérico que reveste a supevitoga e que ndo se logrou remover
totalmente antes da medicdo da rugosidade.
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Atividade eletrocatalitica de 6xidos de manganés preparais por
decomposicao térmica para a reducdo de oxigénio.
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Apesar de muitos estudos envolvendo os Oxidos de mangan&s @tiodos para a reagao
de reducao de oxigénio (RRO) [1,2], a atividade e 0 mecanjselm qual a RRO se pro-
cessa nao é completamente entendido. Tem-se discutidog¢2} geatividade eletroquimica
de alguns 6xidos de Mn se deve a presenca de 4tomos de H e geu@is na superficie
do material. Também, tem-se proposto que a eletroreduc&® deorre por mediacao da
oxidacéo de Mn(lll), ciclicamente produzido por reducadviiglV). Em outro trabalho [1],
foi mostrado que a RRO ocorre por processos sucessivos da@nal, tendo-se HO como
intermediario. Neste trabalho, a RRO foi estudada em ditetde KOH em diferentes Oxi-
dos de manganés em diferentes cargas (em massa) suportacadeno, mencionado neste
trabalho como MyO,/C. A preparacéo envolveu a decomposicéo de nitrato de méagh-
ferentes condigdes. A caracterizagdo estrutural dos $xiddvin foi feita por XRD na linha
D12A-XRD1 do LNLS (Laboratério Nacional de Luz Sincrotrom$ando radiacéo de 1,2403
e velocidade de varredura d&/min. As fases dos 6xidos presentes em diferentes potenci-
ais do eletrodo foram investigadas por XANES in situ e ragkzna linha D04B-XAFS1.
Os resultados de XANES mostraram uma mudancga do estadodi;égino Mn ao longo
da faixa de potencial em que a RRO ocorre, envolvendo os pades Mn(IV)/Mn(lll) e
Mn(II/Mn(Il). A comparacao das atividades eletrocaialis indicou maior atividade para a
RRO do catalisador d&MnO,. Assim, varias observacdes foram consideradas: (i) o& resu
tados mostraram que a atividade frente a RRO é maior paratesiargmcom alto contelido
de MnQ; (i) a RRO se processa por um mecanismo via 2 elétrons;o(idpeficiente de
Tafel préximo do intervalo de 60 - 80 mV/dec é consistente comcaminho reacional for-
mado por um processo redox rapido, acoplado com um passdcquénto. Esse grupo de
observacdes juntamente com os resultados obtidos por XA@$ESem concordancia com
um mecanismo da RRO envolvendo uma mudanca do estado deé@xida Mn (V) para
Mn (111), e transferéncia de elétrons do Mn (1) para g,@Que volta a Mn (IV), fechando o
ciclo. [1] MAO L.; ZHANG D.; SOTOMURA T.; NAKATSU K.; KOSHIBA N.; OHAKA

T., Electrochim. Acta 48: 1015-1021, 2003. [2] CAO Y. L.; YA\H. X.; Al X. P.; XIAO L.

F., J. Electroanal. Chem. 557: 127-134, 2003.
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Self-assembly in colloidal systems containing silicone ogounds
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The mechanism of formation of micellar solutions of surdamts and more complex self-
assembled systems, such as emulsions and microemulsiapganitially elucidated from
thermodynamic considerations involving different expental techniques. The complemen-
tary utilization of distinct analytical methods may progidirect information on these sys-
tems. In view of this, the present work employed the smatjl@iX-ray scattering (SAXS)
technigue to provide information on the micellization ofcalled "CO2-phillic*commercial
silicone surfactants in low cohesive energy silicone salveAn important aspect of this
work regarded the observation of the water uptake capatityeomulticomponent systems
prepared, by forming isotropic and/or birrefringent saesph equilibrium. Direct structural
evidence, typically shape and size of the aggregates, dmufmtovided by SAXS measure-
ments. In particular, the presence of lamellar and hexdgnatures was identified accor-
ding to the composition of the systems, and the effect ofatimn of water content on the
size of the aggregates in both isotropic and anisotropior@mments was quantified. As a
result, an excellent mapping of the corresponding pseudartg phase diagram was effected.
These preliminary results are useful to subsequent rdsesaon the formation of aggregated
systems in a non-aqueous solvent with high industrial giztesupercritical CO2 (scCO2).
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The investigation of self-assembled protein adsorptiosdid surfaces is relevant for both
understanding protein properties and its applicationaditition to the nanometric dimensi-
ons, proteins naturally self-assemble building functi@mal spatially controllable supramo-
lecular architectures. These aspects have been explaraggbcations such as biocompati-
bility, biosensor design, nanobiofilm templates for proteiystallization and also nanowire
formation. This work consists on the investigation of theagtion of globular protein GInB-
Hs of Herbaspirilum Seropedicaen silicon deposited by "spin-coating”. GInB-Hs is a signal
transduction protein, involved in the control of nitrogearbon and energetic metabolism. It
was purified at Biochemistry and Molecular Biology DepanmineJFPR. Protein adsorption
is a complex phenomenon. A single experimental or the@eéipproach is not enough in
order to depict an overview of it. To characterize the GIng&-tte have combined informa-
tion from X-Ray at grazing incidence angles, atomic forcemscopy (AFM) and Fourier
transform infrared attenuated total reflection spectrpg¢BTIR-ATR). X-ray at grazing in-
cidence angles angles was applied to sense any diffractitierp, comparing the results
with the crystallographic data already obtained. Atomicéomicroscopy was also used in
order to access the 2-D conformational protein arrangenheinared absorption spectrum
provided information about the adsorbed protein seconstangture. GInB-Hs adsorbed on
hydrophilic substrates led to the formation of donut-stipeath evidences of face-up protein
adsorption. FTIR-ATR spectra showed evidence of secorstangture conservation. Reflec-
tivity and diffraction profiles from protein deposits on Bi{l) and Si(100) have suggested
the formation of ordered domains. The observed domainstabdesunder the X-ray beam
and have d-spacing compatible with protein dimensionsdireletermined.
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Quantitative characterization of roughness and chemicalnterdiffusion
at interfaces from atomic resolution HRTEM images.

Tizei, L. H. G! and Ugarte, D
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The constant reduction of microelectronic device size bashed the nanometer scale, cre-
ating a demand for experimental techniques to understamel ppenomena involved. New
methods of manipulation and characterization at nanometratomic level must be develo-
ped to fulfill present and future scientific and technolobiegeds. In the nanometer scale, the
existence of interfaces or surfaces induces spatial i@m@bn composition, crystal structure
and density of electronic states which have important riolesaterials functionality. Because
of the need of high spatial resolution and low signal levéédgon, the potential uses of na-
nosystems require stringent efficiency of experimentahs. Among techniques capable
of providing atomic resolution information, Transmissiglectron Microscopy (TEM) is a
technique very well suited to this purpose. Our main goahis tesearch is to develop tools
to characterize interfaces at the atomic level in order tivdejuantitative information on
roughness and chemical interdiffusion. Here, we will déscthe analysis interfaces present
in of InGaP/GaAs quantum wells 5-10 nm in width. Based on tgerédhm QUANTITEM
(Ourzmad et. al. 1990) we have implemented a program whlolvalthe quantification of
chemical compositional variation through the thoroughlysia of contrast variations in of
High Resolution TEM images. The derived information is dated by image simulation.
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We have studied structural and electrical behaviour of galtbwires generated by mechani-
cal elongation at liquid nitrogen temperature. Real-tirogayvations using a low temperature
sample holder in a High Resolution Transmission Electronrdcopy and, an ultra high-
vacuum compatible Mechanically Controllable Break Jwrctnodified to cool the sample
region has been used. It has been observed that narrowést kfggold constrictions is
crystalline and defect-free at room temperature, but thitepn is quite different at 150K.
Extended defects( ex. twins) generate defective nanorsetestrictions, indicating a very
different structural evolution pattern during stretchimge generation of different atomic ar-
rangements can be also deduced from transport measureatdos temperature. Finally,
onte-atomi-size nanowires seem to be more stable at 150yaaled by very long conduc-
tance plateus at one quantum of conductance (lasting abbdttfnes longer than a room
temperature).
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COMPLEXOS FORMADOS ENTRE POLIETILENIMINA E
DODECILSULFATO DE SODIO - UM ESTUDO DO EQUILIBRIO
DE FASES E DE ESTRUTURAS.

Padula, L1 and W. LoH

Universidade Estadual de Campinas - Campinas SP Brazil

A associagdo entre um polieletrélito e um surfatante deacappsta é proposta como um
processo de troca de ions, no qual além da atragdo elegasiatuma agregacéo coopera-
tiva das moléculas de surfatante ligadas. Apds todos osgregrregados do polimero serem
neutralizados, as intera¢des hidrofébicas serédo as redpeis pelo controle das interagdes,
0 que induzira a reestruturacdo das cadeias de surfatarggregados de diferentes formas.
O objetivo deste trabalho € o estudo das variacdes estisiueguilibrio de fases das fases
liquido cristalinas formadas entre polietilenimina (PEHodecilsulfato de sodio (SDS). As
variacdes sdo observadas utilizando polimeros de difss¢mmanhos, estruturas (ramificado
ou linear), grau de ionizacdo e raza@ fuantdnel - AS amostras foram caracterizadas por
espalhamento de raios-X em baixo angulo (SAXS) e observdséal. Os diagramas bina-
rios dos complexos PEI-SDS foram obtidos para dois poliméeamassas molares distintas,
um de 423 g. moi! e outro de 2000 g. mot, com 3 diferentes razdesatantdNer 0,50

, 0,75 e 0,85. Observou-se que o polimero de maior massa foolaou apenas estruturas
lamelares e o polimero de menor massa molar formou tantdw@sts lamelares quanto hexa-
gonais. Os paradmetros estruturais das estruturas formpadas complexo, como a distancia
entre os planog], mostrou pequena diferenca quando comparado com o suefgtaro o
que indica um pequeno efeito de ponte do polimero. Depoibtidooos diagramas binarios
realizou-se o estudo de um dos complexos em presenca dateslweganicos, p-xileno ou
decanol. O complexo utilizado para obtencdo do diagramarerfoi o obtido com PEI 423
g. mol ! e raz&o Byrfatantdne) de 0,75. As estruturas formadas foram apenas hexagonais e
lamelares, mas a presenca do polimero no complexo mostadgimfluéncia sobre o com-
portamento das estruturas em presencga de agua e 6leo, qu@ngarado com o sistema
contendo somente o surfatante em agua e 6leo.
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Comparison of Available Practical Techniques for the Quanitative
Analysis of White Lines Associated with Platinum-based Catiysts
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One paramount feature of x-ray absorption is the large pali&d:“white line* visible in
many L-edge (and K-edge) spectra. The cause to the appeasbntite lines has been un-
derstood as due to a high density of final states. The s-syrnpetrtion of the density of
states is usually small and spread in energy. However, tharinetric portion of the den-
sity of states can be large and narrow, being a candidateottupe white lines. Regarding
the practical techniques for the quantitative analysis luteMines associated with Platinum-
based catalysts, two reasoning methods presented in ¢natlite can be considered: the
one proposed by Mansour et al.[1], and the method considareshukla et al.[2]. In this
work, we apply the two techniques in the analysis of some rxgatal data from our la-
boratory and compare the two methodologies. The analysMdiysours method gave the
following results for the number of unoccupied d states eissed with Pt/C E-Tek 1100 mV
and P$Smn/C 1100 mV (and Pt foil), respectively: 0.3489, 0.3167 (ar@ifor Pt foil). The
analysis by Shukla method gave some information about the d-band vacancimsgih the
integrated intensity of the Lorentzian, i.e., 0.00794 keY Pt/C E-Tek 1100 mV, 0.00698
keV for PbSm/C 1100 mV and 0.00397 keV for Pt foil. The main drawback of iSaig
approach seems to be the fact that it does not supply the nmuofheoccupied d-states
themselves, but only some integral values. Regarding Marssmethodology, it seems to
be a more complete one, but there is some uncertainty imgcatid positioning the energy
of the edges.[1] Mansour, A.N., Cook, J.W., Sayers, Ddzirnal of Physical Chemistyg8
(1984) 2330-2334. [2] Shukla, A.K., Raman, R.K., ChoudhtihA., Priolkar, K.R., Sarode,
P.R., Emura, S., Kumashiro, Bournal of Electroanalytical Chemistr$63 (2004) 181-190.
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The shape control of metallic nanoparticles has been acuddjmtensive research in the past
few years because it provides an alternative way, in additigize, to tune the properties of a
metal. In this work, we present solid experimental evidsrm@roborated by computational
simulations of the important role of surface plasmons ($#)structural defects in the growth
mechanism of photochemically synthesized Ag triangularopéates (TNPs). The use of
incident radiation with different wavelengths revealedtttwo different growth process are
present: an initial slow growth (stage 1), when small TNP famned and a second rapid
anisotropic growth (stage Il), which begins when the s@falasmon resonance (SPR) peak
of the growing TNPs becomes resonant with the incident liGhir results pointed out that
SP excitation plays an important role defining the final laraftthe nanoplates during stage
I, and therefore providing an efficient size control medkam but it does not seem to be the
main driving force of the anisotropic growth. The structwtzaracterizations of the particles
at different stages of the synthesis revealed that TNP arecfd in the early stages of the
synthesis by epitaxial anisotropic deposition of Ag phetluced atoms over the defective
seeds present in the initial solution. The use of Au seedfiroted the effect of structural
defects in the growth process and also provided instruatisights about the role of the
capping molecule. Finally, the use of seeds with differéstrithution of crystalline structures
had a striking effect in the final product, pointing out theportant role of structure in the
shape control mechanism.
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Efeito do pH na condensacéao de silica mesoporosa

Martines, M. A. U1
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A descoberta dos materiais cristalinos mesoporosos, e 13 spertou o interesse dos
cientistas que trabalham na area de sintese de zedlitase@aisatelacionados. Materiais
mesoporosos sao obtidos por método envolvendo micelasriietaunte e de precursores
inorganicos. A natureza do bloco copolimero P123 permitgusteado tamanho de poros
numa regido maior (de 2 nma 12 nm) do que outros templates e tonbém a prepara-
¢ao de particulas bastonetes com uma rede porosa hexaganaeho de poros proximos
de 10 nm. Neste trabalho investiga-se o efeito do pH de simasianoestrutura de silica
mesoporosa. A sintese de silica mesoporosa é baseada agdormtermediaria de micelas
hibridas e é realizada em duas etapas: na primeira ocortmioeque é controlada termi-
camente; a condensacéo da silica ocorre na segunda etapaaqnteolada cineticamente. A
caracterizacao por MEV mostra que as silicas apresentafoytas micrométricas do tipo
bastonete. A condensacéo da silica proxima do ponto iscgelépH 2,0) resulta na fuséo
dos bastonetes devido ao balanco hidrofilico-lipofilimemovimento Browniano que des-
troem a rede polimérica. Mas as nanoestruturas sdo mantidaspode ser observado pelos
resultados de isotermas de adsorgdo de nitrogénio dasssifiesoporosas que apresentam
uma distribuicdo de tamanho de poros estreita proxima de. Esta via de sintese permite
o controle das caracteristicas macroscoépicas e micras=@o material como morfologia e
porosidade. Silica hexagonal hierarquicamente orgaaiggmbtencial como material padrao
para estudos de aplicacdes biolégicas para macromoléculas

[1] J.S. Beck et al. Journal of the American Chemical Sog¢iktyl, 10834 (1992).
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Extraordinary First-Order Magnetic Transition of GdIn 3
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It is well known that the near-surface region may behaveidenably different than the bulk
at the vicinity of a phase transition. In some cases, thevaiateinteraction at the surface
may be enhanced, leading to a larger transition temperatuhe near-surface layer (NSL)
(TNSL> Tbulky The bulk ordering transition &' is then termed “extraordinary”, as op-
posed to the “ordinary” transition for whicRNSt = T2uk For first-order transitions, the
interface between the bulk and NSL phases is predicted tonbealelocalized at the bulk
transition, implying the possibility of a NSL of macroscophickness. Thus, for extraordi-
nary transitions, the ordered phase would be nucleateceatutface afNSY, propagating
towards the bulk a§ decreases and aproachig¥' .

Direct observations of the interface delocalization ptmeeonom at first-order transitions
are rare, and, in most cases, not related to magnetismhiiisdiear that more experimental
work on interface delocalization and related phenomenasatdider transitions is necessary
to test theoretical predictions and, perhaps, reveal nexplared physics.

In this work, a detailed resonant x-ray diffraction invgation of the magnetic structure
and critical behavior of Gdiwill be presented. A bulk first-order transition to a constan
amplitude antiferromagnetic (CA-AFM) state is observeddibsamples, aT?Uk = 44.1 K.
The NSL is found to order afNS-~ TPUk 0.8 K, revealing an extraordinary transition.
BetweenT UK and TNSL, the depth of the near-surface ordered phase varies syrovitl
T. Most remarkably, a long wavelength amplitude-modulatell AFM phase develops
between the NSL CA-AFM phase and the bulk paramagnetic ghasediately abov@ "',
defining a natural magnetic multilayer system in a narfcimterval. This additional phase
is not observed samples with partial Cd- and Ga-substituticdhe In site, indicating great
sensistivity of the AM phase to atomic disorder.
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Study of interactions between cyclodextrin-DNA complex ad
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and X-ray diffraction
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DNA-based therapy has emerged in recent years as a pronsisatggy for a wide range
of diseases, such as cancer, cystic fibrosis and Alzheirdessesase. Due to the poor cellu-
lar uptake and biological instability of DNA, DNA transfémt has been performed using
non-viral vectors. We developed a new anionic lipidic syst®ntaining DNA. This system
is obtained by the previous binding of DNA molecules to aditiccyclodextrins (CD), fol-
lowed by their encapsulation into pH-sensitive liposonEsese liposomes are composed
by DOPE and cholesteryl hemisuccinate (CHEMS). Thus, ireotd clarify the structural
consequence of the interactions of the CD/DNA complex with ltposomes bilayers, and
especially on DOPE, DSC and X-ray diffraction studies weagied out. DOPE showed
three transition temperatures centred at -26, 10 an@ 1Diffraction patterns of DOPE, at
-28 and -18C, showed X-ray spacings in the ratios of 1,2,4, which indi¢che occurrence
of Lbeta to Lalfa lamellar phase transition. At aboviC3the diffraction patterns revealed
Bragg spacings relative to the hexagonal phase. The addifi€HEMS to DOPE sample
did not modify the Lbeta to Lalfa transition temperaturet led to a decrease of the X-rays
diffraction peak widths of both Lbeta and Lalfa phases. Mueg, the presence of CHEMS
induced an increase of the hexagonal transition temperafUDOPE (above I'%). The ad-
dition of the CD/DNA complex led to the shift of the two peaksmesponding to the gel and
liquid-crystalline lamellar phase transitions of DOPE &HEMS towards higher tempera-
tures (-22 and -14C). Concerning the X-ray spacings, lower values of the Lplfase were
obtained in comparison with DOPE/CHEMS sample (53.5 and B2. It was not observed
a hexagonal phase transition until’@ The X-ray diffraction patterns showed only ratios
equal to 1,2, indicating the existence of lamellar phase péak width was higher, indi-
cating a disorganization of the bilayer provoked by the CBDcomplex. The knowledge
of these interactions is important for the understandinthefefficiency of these carriers in
biological studies.
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The growing mechanism of iron oxide nanoparticles (NPsaioled by decomposition of
Fe(CO} under thermal treatment in excess ligand is investigated.cblloidal Fe NPs were
prepared by thermal decomposition of Fe(g@)decalin solution, in the presence of sarco-
sine ligand and airless conditions. NPs sizes were tunedtn.Gamples containing excess
ligand were submitted to thermal treatments in air, aftbrest evaporation. The experimen-
tal conditions were NP/ligand mass ratios of 2:1; 4:1 and#@rhperatures of 100, 150, 230,
30(°C and times from 30 min to 24 h. The ligand excess was used {o tkeesolubility
of the NPs. The samples were characterized by X-ray difra¢iXRD), small angle X-ray
scattering (SAXS), transmission electron microscopy ()Ekid magnetization curves. The
as-prepared sample presented an amorphous partiallesidion structure. Depending on
the thermal treatment condition, the particles grow andtatiize, leading to a magnetite
phase. By increasing the temperature, the crystallizaa&es place in shorter times. The
surfactant addition reduces the degree of crystallinitthefsamples. A coarsening process
is suggested to these systems. The magnetic propertidaydéspuperparamagnetic behavior
and there is an increase of the saturation magnetizatidnimgteasing temperatures.
Keywords: coarsening, thermal treatment, magnetite psare, crystalline
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Hydroxyapatite (HA), Ca(PQs)s(OH)2, is one of the most important bioceramics for me-
dical and dental applications such as bone reconstructidrdeug delivery systems. Nano-
structured hydroxyapatite (nHA) is very similar to bonkeliapatite, the apatite precipitated
from human plasma on bioactive ceramics surfaces. It is alypeooystallized, with crys-

tal dimensions similar to those from bioapatite. In ordesyathesize nHA with chemical
composition, structure, crystal size and morphology sintib bioapatite, a quantitative high
resolution transmission electron microscopy (QHRTEM)lgsia of such synthetic nanopar-
ticles was performed. Stoichiometric and fully crystadlizlarger particles of HA were also
used as standard for the crystallographic and chemicaysemlNano-structured HA crystals
were guantitatively analyzed by HRTEM using the focal sereconstruction (FSR) techni-
gue. This method was employed to correct the objective lghergcal aberration, improving
resolution up to 0.13 nm on a LgBun Jeol JEM-3010 microscope operated at 300 keV.
HRTEM images of stoichiometric HA samples revealed large iaregular shape particles
(mean equivalent diameter © 100 nm) with almost no amorphous phase. HRTEM images
of nHA sample revealed different kind of configurationg, j.some particles are formed by
both amorphous and crystalline HA (see Figure 2a) whilergpiagticles are very small (D

~ 2 -5 nm) isolated HA crystals. A very interesting fact is thhegence of nano structures
as small as only two times the HA lattice parameter (0.96 fith)s study shows the main
differences between stoichiometric HA and nHA. The restdts give a strong feedback to
optimize the compatibility of nHA with bioapatite.
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Depth Profiling Surface Analysis of Layered Thin Films Combining
Grazing-Exit X-ray Fluorescence and Synchrotron RadiationX-Ray
Microprobe
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Characterization techniques sensitive to the chemicapagdical properties of the material
surface are of key importance in modern science and techynoltie use of grazing-incident
(GI) condition, introduced in different x-ray researchdigl has enabled surface characteri-
zation of materials due to the small penetration depth @fysunder total external reflection
condition. Surface characterization techniques ofterd regmtial resolution in order to be
able to analyze their properties in different points. Thigctually an intrinsic limitation of
the Gl excitation condition in which the collected inforneet normally comes from a large
area of the sample surface.

Becker et al. have pointed out that grazing-exit (GE) experits also provides the same in-
formation as GI experiments, according to the optical medijty theorem. Since in this case
the excitation is normal to the sample surface, the comisinatf GE-XRF and synchrotron
radiation x-ray microprobe permits surface-sensitivéyaisiwith spatial resolution.

In this work, we will describe the experimental setup modraéthe LNLS XRF Fluores-
cence beamline for combined GE-XRF condition with a syntbroradiation x-ray micro-
beam. Preliminary results from the measurements of patirfayered thin films samples
deposited by sputtering on silicon substrate will be algmreed. Some results on the study
of diffusion processes at the layers interface after thetraatment of the samples will also
be discussed.
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Nanometer-sized metallic particles embedded in glassixmathibit peculiar optical pro-
perties, and are particularly promising candidates folliegiions in the fields of nonlinear
integrated optics and photonics. However, their opticapprties are strongly dependent of
the concentration, average size, shape, size distrihudiuth the interaction of the nanopar-
ticles (NPs) with the host matrix. In order to accomplishesaVof these requirements, new
synthesis methods have been developed. Among these, idanitaton is of large interest
for optoelectronic applications. A detailed review of thegerties and characterization tech-
nigues of metal nanoclusters was reported by Gonella andlidif1]. Different techniques
like transmission electron microscopy (TEM), x-ray difftaan (XRD) and small-angle x-ray
scattering (SAXS) have been used to characterize the gteuof NPs embedded in matri-
ces. In particular, due to the surface selectivity, gradimgdence small-angle x-ray scatte-
ring (GISAXS) combined with the intense and collimated $yotron radiation sources is
a powerful technique for structural investigation of mitadnd semiconductor NPs-glass
composites prepared by ion implantation technique. Inwtgk we will present the results
from a study by GISAXS of metallic Ag NPs produced in silicaibg implantation followed
by thermal treatment at different temperatures, in oxidjizand reducing atmospheres, in
order to determine their shape and size distribution.

[1] F. Gonella and P. Mazzoldi, chapter 2, Vol. 4, HandbooRahostructured Materials
and Nanotechnology, ed. by H.S. Nalwa, Academic Press 2000.
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Influence of Ce ions valency on the densification of GgSmy 20,_5 solid
electrolyte
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In this work, Ce gSmy20,_5 solid electrolyte was synthesized by homogeneous preeipit
tion. The nanoparticles obtained with and without thermedtment of the precursor mate-
rial were studied by thermal analysis, Raman spectroscignsity, and X-ray photoelectron
spectroscopy. Thermal analysis results show that the mecwmaterial decomposes up to
500°C, and exhibits an exothermic event at 28D due to the oxidation of residual &e

to Cét. The Raman spectrum of the dried precursor shows low-iittebands at relati-
vely higher wavenumbers usually attributed to the oxygesamaies. This result evidences
the formation of the solid solution during the precipitatigtep. Increasing of the calcination
temperature produces a reduction in the full-width halfmaum of the main Raman band,
which is characteristic of the triple degenerated mode effthorite structure, along with
increase in the intensity of secondary mode bands at loweenvanbers. Apparent density
values obtained at a fixed sintering temperature show tlegetspecimens calcined at 700
OC exhibit higher density than specimens thermally treatedheer temperatures. XPS results
demonstrate that this effect is related to the relativetibas of Cé+/Ce** and consequently
in the concentration of oxygen vacancies, which is maxicheer thermal treatment at 700
°C.
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Sintese de nanoestruturas semicondutoras: pontos quantis em
estruturas verticais e nanofios autosustentados

Zelcovit, J.GY, Bortoleto, J. R. R, Bettini J2, and Cotta, M.AL

1 Universidade Estadual de Campinas - Campinas SP Brazil
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Neste trabalho, onde nossas amostras foram obtidas por €Bliflamos a nucleacao de
GaP, InP e InAs sobre uma grade de pontos quanticos de InPrdemamnento espacial late-
ral bi-dimensional. A grade de InP é obtida utilizando unta@da de InGaP com modulagéo
periddica de composigdo como buffer. As camadas de GaP, Imseoram depositadas a
55(°PC, 540C e 500C, respectivamente. Outra estrutura que estudamos foradifios se-
micondutores autosustentados de InP e InAs e heterogssuda InP e InAs, obtidos com
nanoparticulas de Au como catalisador. Todas as amostraaradios foram crescidas a
45(°C. todas as amostras foram analisadas por HRTEM com medidaltadresolucao, de
campo claro e escuro e EDS. Imagens de FESEM serviram péfiaareat uniformidade dos
nanofios crescidos sobre a amostra. As amostras com poréosaps foram também anali-
sadas por AFM. A andlise por AFM das amostras com pontos igoamhostrou a formacao
de ilhas com ordenamento lateral similar ao observado no das ilhas de InP crescidas
sobre a camada InGaP modulada. Nas medidas de HRTEM obssrgaim as ilhas de InAs
e GaP crescem em correlacéo e anticorrelacéo verticabaggmente, com as ilhas de InP.
A distribuicdo de tamanhos nos dois casos foi drasticanztaada, um efeito que deve ser
levado em conta para a construcdo de estruturas multi-eentles$tes materiais. Para os na-
nofios, observamos através da HRTEM a presenca de deslecagéeacdes relativamente
abruptas de espessura ao longo do nanofio. Medidas de ED&raost incorporacéo de
In no catalisador de Au e presenca de As nas proximidadestdiisedor mesmo quando
o crescimento é terminado em InP (como no caso de fios com eanadigrnadas de InP
e InAs). Este Ultimo resultado sugere que o As pode ter umeetracao de equilibrio no
catalisador durante o crescimento de InP que é eliminadarmatdo dSpescocoS durante
o processo de resfriamento. Das medidas de EDS para hétetoess InAs/InP, analisamos
a composicdo ao longo dos fios atraves da determinacéo daaelsa/P, e verificamos que o
processo de transporte de material através do catalisadamtd o crescimento proporciona
uma interface relativamente abrupta entre os dois maeriai

Acknowledgements
A Fapesp e ao CNPQ pelo suporte e ao LME-LNLS

252



221

Andlise do gradiente de espessura em multicamadas magnétic
depositadas sobre nano-esferas

Medeiros Soares, Mand Garcia, E.

Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

Sistemas ferromagnéticos com anisotropia obliqua podembsielos da deposicdo de uma
multicamada Co/Pd (que em substratos planos apresentameamaefinida anisotropia per-
pendicular) sobre um arranjo bidimensional (densamenpaeatado), gerado através de um
processo de auto-organiza¢do de nano-esferas de pelestitonodispersas. Este processo
da origem a um sistema de calotas magnéticas, magneticarsel@#das umas das outras,
gue exibem ciclos de histerese com comportamentos néo radowais. Neste sistema o
angulo de deposicéo em relagédo ao plano do substrato deteendirecdo do eixo de fa-
cil magnetizacao da amostra. Tal comportamento estd oelad ao gradiente de espessura
gue a curvatura da esfera imp6&e ao filme por efeito de sombta.deépendéncia do eixo de
anisotropia com o angulo de deposi¢édo ocorre, pois em raniidas Co/Pd a anisotropia
magnética perpendicular € um efeito interfacial, sendefioente dependente das espessuras
de Co e de Pd, assim como da micro-estrutura da interfacertanto, necessario estudar
como a espessura da calota varia ao longo da esfera pam, iafedir como varia a aniso-
tropia da calota. Estamos fazendo uma analise por Micréesdgptronica de Transmisséo
(MET) do corte transversal de nossas amostras, de formateeceno gradiente de espes-
sura da calota em funcdo do didmetro das esferas (50, 10@u50000 nm) e da forma de
deposicéo (substrato parado ou girando). Interessa-nda avaliar nas imagens de MET a
modulacéo das interfaces Co/Pd, assim como a continuidegleasnadas e outros detalhes
da microestrutura da amostra. Grande parte das dificuldadesitradas até o momento esta
na preparacdo de amostras adequadas a MET. Os resultatas imostram que h& conti-
nuidade no filme depositado e sugerem o efeito de sombras@eélas medidas magnéticas
realizadas nas amostras. As medidas seguem sendo feitas camstante aperfeicoamento
dos métodos de preparacéo.
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Estudio de las propiedades termodinamicas locales de aleanes
nanoestructuradas binarias obtenidas por aleamiento mecaco: Fe-Cu,
Fe-Au, empleando XAFS y calculo de primeros principios

Lede, E. J: and Socolovsky, L. M.
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2 Universidade Federal de Goias - Goiania GO Brazil

T écnicas de aleamiento mecanico han mostrado ser eficatzsiatesis de aleaciones bi-
narias nanoestructuradas metaestables. Presenta grasiat estudio de sistemas binarios
en los cuales la solubilidad mutua de sus componente basicbaja en el equilibrio ter-
modinamico debido a su calor de formacion positivo. En es@mée trabajo se investigaron
dos sistemas que incluyen hierro en matrices no magnéetea€u y Fe-Au. Propiedades
magneéticas y de magnetotransporte compatibles con naimas de hierro incorporado
en ambas matrices (Cu o Au) fueron previamente observads [Fktos sistemas muestran
efectos de magnetoresistencia gigante (GMR). Esta caistitta es muy sensible a cambios
en los parametros estructurares. Por tanto la caractiénzastructural es imprescindible para
comprender los procesos involucrados en tal efecto. XAESgmta grandes ventajas frente a
otras técnicas de caracterizacion como XRD, etc., pematieleterminar el tipo y nUmero de
vecinos proximos, distancias interatomicas, estructerénica, etc. Otros parametros ade-
cuados para estudiar el comportamiento nanotermodindotay pueden ser directamente
determinados ajustando un modelo tedrico con los resutadperimentales. Se realizaron
experimentos XAFS (LNLS) en un conjunto de muestras d€&eoo_x ¥ F&AU100-x (15

% at.~ x ~ 45 % at.). Los datos experimentales obtenidos fueron auale (Feff, Feffit)
con el fin de determinar las propiedades termodinamicadgeamgo un modelo unidimensi-
onal anharmonico para el potencial interatdmico, cuyoarpatros son modulados por una
funcion de densidad de probabilidad. Para el caso del Fée€parametros estructurales
obtenidos por XAFS seran empleados para realizar calcalpsigheros principios (LAPW),
con el fin de determinar el campo magnetico hiperfino en fund la concentracion de
Fe. Los resultados de los calculos seran contrastado coltaidss de espectroscopia Méss-
bauer (MS) previamente obtenidos. [1] L. M. Socolovsky, FSHanchez and P. H. Shingu;
Hyp. Interact. 133 (2001) 47-52 [2] L. M. Socolovsky, F.H Shez and P.H.Shingu; J.of
Magn.Mat.226-230(2001) 736
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Caracterizacion XAFS de tamices moleculares Ti-MOR sinteiados
empleando HTiFg como fuente de Ti

Lede, E. }, Fernandez, R, and D. Cardoso
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TS-1 es un catalizador obtenido incorporando Ti en la red dditalita [1]. Este catalizador
es activo y selectivo en la oxidacién de compuestos orgamien bajo impacto ambiental, y
los microporos de su estructura MFI son de diametros medidg [2]. La mayoria de los
compuestos aromaticos, diametros cinéticos superior@iipse ven impedidos de alcanzar
los centros cataliticamente activos de estas zeolitas liEstacion ha motivado el estudio de
la incorporacién de Ti en zeolitas con microporos granadss ttcomo Ti-Beta [3], Ti MCM-
41 [4] y Ti-MOR [5]. El objetivo de este trabajo fue la sintekidrotérmica de la Ti-MOR
utilizando una fuente de Ti mas barata y de sencilla maniphrta&cido hexaflourotitanico
en lugar de TEOT. Los catalizadores fueron probados en ¢&oidin del ciclohexeno usando
H202 como agente oxidante. Entre los diferentes sitios q@eBentes, los que se han re-
velado mas apropiados para estas reacciones son los atenfosedracoordiando de red.
Sin embargo, otras especies de Ti pueden estar presemasetpentacoordinado, el octa-
coordinado o también Ti extra-red como anatasa [3]. Pardiftbar las especies presentes,
relacionandolas con los resultados de actividad catalisie realizaron experimentos de Es-
pectroscopia de Absorcion de Rayos X (XAS). Mediante XASdgosible estudiar el entorno
del Ti obteniéndose informacidn relevante sobre la coadén de este atomo en la red, su
vecindad local y las distancias medias entre vecinos prailinos espectros XAS muestran
distintas especies de Ti claramente diferentes de TiOZsaalta poblacion de sitios de Ti
tetra y octacoordinado varia en funcion del tenor de Ti. ltvidad catalitica es similar a la
de los catalizadores sintetizados con TEOT y se observaogugtios son mas activos que
en el caso de los sintetizados con TEOT.

1. M. Taramasso, G. Perego, B. Notari, US Patent, 4.4108183. 2. R. A. Sheldon.,
Heterogeneous Catalytic Oxidation and Fine Chemicaldi&un Surface and Catalysis,
1991, 59, 33. 3. M. A. Cambilor, A. Corma, J. Pérez-Parientm]ies, 1993, 13, 82. 4. A.
Corma, M. T. Navarro, J. Pérez-Pariente, J. Chem. Soc, CBemmun., 1994, 147, 147.
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APLICACAO DE MEMBRANAS POROSAS DE ALUMINA
ANODICA COMO FILTROS BIOLOGICOS

Kisner, A1, Aguiar, M. R, Lyra, M.1, Moshkalyov, S.AL, and Kubota, L.
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Nos ultimos anos, a sintese e o controle de producgdo de meagtjparosas de alumina ano-
dica tem atraido grande interesse devido as caractesi$titeas e geométricas observadas
nestas. Membranas porosas de alumina contendo poros caowetrhé variando desde 10 nm
até 800 nm, podem ser fabricadas pela oxidacdo anddicamééwtilizando-se diferentes
voltagens e solucdes eletroliticas. Em funcéo das retgpeguenas dimensdes de seus poros,
membranas de alumina anddica tem sido sugeridas como etaefdtros bioldgicos para
bactérias, virus e algumas outras macromoléculas. Aditienmte, em funcdo de sua ca-
racteristica eletropositiva, estas apresentam alta ickgaicde adsorver espécies carregadas
negativamente?.

Baseado nestes, o presente trabalho descreve a sintesmetarzacdo morfoldgica de
membranas porosas de alumina produzidas por anodizacdondimia a 25 V em HSO;.
Analises por microscopia eletronica de alta resolucéo (SE®1), mostram que membranas
com poros regularmente distribuidos e apresentando didsneritre 20 e 35 nm podem ser
produzidos num espaco de tempo relativamente pequeno.eSsasja das membranas neste
caso, é controlada pelo tempo de anodizacdo e por um pamgato quimico para alarga-
mento dos poros com3RP0O,. Em uma segunda etapa, removeu-se quimicamente o supstrato
isolando assim somente a membrana de alumina, a qual fa eptitada como filtro na
purificagdo de 4gua, contaminada com diferentes concéesala bactérigscherichia coli
cultivada previamente por 24 h a 3Z em meio TYM. Medidas de absorbancia utilizando-se
um espectrofotbmetro de UV-vis, revelaram que o empregaslesembranas porosas como
filtros bioldgicos é capaz de reduzir a concentragdo deahdcterianas nas amostras ana-
lisadas pelo protocolo de detecgéo utilizado. Adicionaliedevido as dimensdes de seus
poros, estas membranas séo capazes de filtrar mesmo emdmigastracées( 3 x 1P cé-
lulas/mL) de células do parasita. Contudo, estes resdtsuiperem que a alumina produzida
anodicamente é capaz de reter praticamente todas as cé@hdsgando grande potencial
para ser utilizada em filtros para a retencéo de espéciesginobioldgica consideradas
patogénicas e contaminantes da agua potavel.
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Caracterizacién mediante XAS, de Ti incorporado como hetey atomo
en aluminofosfatos microporésos ALPOs
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TS-1 es un material catalitico , que se obtiene incorpordmnéa la red de silicalita (MFI).
Ha mostrado ser activo y selectivo en oxidacion bajo coond&s blandas [1] de reaccione,
pero los microporos de la red son de didmetros medios imudigue moléculas con diame-
tro cinético superior a5 puedan reaccionar con sitios @stilZsta limitaciéon ha motivado a
estudiar la incorporacion de Ti en tamices moleculares cayomdiametro de micro poros.
Los aluminofosfatos microporosos (AIPOs) no poseen cagtgen su estructura (AFI). La
sustitucion isomorfica de tetraedros [PQpor [TiO4] en la estructura AFI, puede modificar
drasticamente sus propiedades, dependiendo del tipo tieisid®. Estos tamices denomi-
nados TAPO-5, pueden presentar propiedades &cidas, adertaégsredox, dependiendo del
tipo de cation empleado [2]. Las especies de Ti que han cwelar las mas apropiadas
en reacciones de oxidacion, presentan atomos de Ti tetdinados. En este contexto, la
espectroscopia de absorcidn de rayos x (XAS), se torna ymatiamte herramienta para ca-
racterizar cualitativa y cuantitativamente las posibkgseeies de Ti presentes en TAPO-5. El
objetivo principal de este trabajo es caracterizar lagelifies especies de Ti en TAPO-5, sin-
tetizadas hidrotermicamente con diferentes tenores @arifileando H2TiF6 como fuente de
Ti. Se realizaron experimentos XAS (LNLS), con un conjunéontiestras TAPO-5 con di-
ferentes tenores de Ti. Mediante el andlisis de los resadtabtenidos, fue posible confirmar
la presencia de Ti como heteroatomo sustitucional en glgd3 tetracoordinados. Mediante
simulacién de los espectros XAS (Feff 7.02), fue posiblewsinar la geometria del entorno
quimico del Ti en red. Esta informacién fue correlacionaatalos resultados de actividad en
la reaccion catalitica de interés. Ademas, fue posible woafique la incorporacion de Ti en
TAPO-5, genera sitios acidos permitiendo explicar los @sos involucrados en la reaccion,
asi como también el mecanismo de la sintesis.

1.- M. Taramasso, G. Perego, B. Notari, US Patent, 4.410.5@83). 2.- S.T. Wilson,
E.M. Flanigen, US Patent 4,567,029 (1986).
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Capability of growing thin layers of single-crystals ontoeoface of another single crystal
has made possible many fundamental achievements in sesicton technology. Epitaxial

growth is today one of the most important and basic procesd ismanufacturing nanos-
tructured devices. Multilayered materials such as suftietg and quantum wells, or even
guantum wires and dots, require epitaxy at some stage af ghesbaration procedures. X-
ray diffraction has been the primary tool for structural lgsis of epitaxial layers, whose
techniques and machineries have followed closely the nefetie® semiconductor industry.

A quarter of century ago, when using divergent x-ray sourw ghotographic film to
record the layer/substrate diffraction lines —the simppestsible setup to measure lattice
mismatch of epilayers — Isherwood and co-authors [J. Cystwth 54, 449 (1981)] re-
ported the observation of extra features, a kind of shogslimppearing all over the recorded
images. Such features were sequences of consecutive Bxfdggfions in both single-crystal
lattices, named hybrid reflections. Ten years latter, trenpmenon was quantitatively des-
cribed [J. Cryst. Growtl110, 543 (1991)] and several methods to exploit its propertiessw
suggested. However, to precisely probe the excitementiwoms of hybrid reflections, colli-
mated x-ray beam setups would be necessary, as those coyfimamdl in most synchrotron
facilities where the beam can be highly collimated on twhogbnal directions.

Even after several decades of systematic usage of x-raadifin as one of the major
analytical tool for epitaxial layers, the vision of the q@wical space of these materials is
still a simple superposition of two reciprocal latticesedrom the epilayer and another from
the substrate. Diffraction conditions generating any othdra feature have been avoided
since they could not be explained by this simplistic visiéthe reciprocal space, commer-
cial diffractometers do not have the appropriated opticswestigate them properly and,
consequently, the analysis of epilayers by standard x-iffisaction techniques would be
compromised. This scenery is about to change! In this wiikgeneral theory to account
for hybrid reflections in the reciprocal space of epitaxdidrs is presented. It allows a deep
insight on how complex such reciprocal space is in fact, awl imany interesting proper-
ties it has. Properties that can be exploited even on conmaheliffractometers, leading to
different, very detailed, and comprehensive analysis ofi snaterials.
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Synchrotron X-ray Renninger scanning for studying nanostuctured
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Synchrotron radiation has become an indispensable toohmyrfields of Materials Science.
Several analytical techniques are so important that masttsgtron facilities have stations
optimized for carrying out specific techniques routinelystématic procedures for data ac-
quisition and data treatment are also necessary mainludiest involving large ensembles
of samples, as for instance when developing new materiasanostructured devices for
technological applications.

X-ray Renninger scanning (XRS) is one of the most accuratenique for absolute lat-
tice parameter determination in single crystals. Howednatgespite of this fact, there still are
major limitations for systematically using XRS in studyitgghnological materials) diffi-
cults experimented by users not familiar with multi-bearffraction geometry in choosing
suitableumwegdor a given purpose —umweg a short name for the multi-beam diffraction
peaks in the XRS — ii) instrumental errors that compromise accuracy in studiesrevh
it is really necessanyiji) lack of simple line-profile functions capable of measurirelp
positions without further reducing accuracy due to the Ip@symmetrical profiles of the
umwegs andiv) the need of a package of standardized procedures to hanididygand
systematically the materials analysis in synchrotronifaes.

In this work, a systematic procedure [Microelectron38219 (2005)] for ultra-precise
lattice parameter determination using XRS is optimized applied to probe the average
in-plane strain in series of samples representing therdiftestages of the growth process
of single-buried QDs. This procedure takes advantage ofltladlow penetration depth of
the X-ray wavefield under Bragg-surface diffraction — a jgatar type ofumweg— , to
enhance the sensitivity to the in-plane strain closer tosthéace. Mechanical imprecisions
and residual sample-misalignment errors are treated atitcadly, and a genetic algorithm
plus a phase sensitive line-profile function [Phys. Rew.18& 015501 (2002)] are employed
for fast and accurate peak position measurements.
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Coloration mechanism in Iridium oxide and Iridium tantalum oxide
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lon insertion materials that change color when a voltaggdied across them are called
electrochromic (EC) and are found in several organic andyardc materials. The change of
color in an EC layer is caused by the intercalation of iongthgr with electrons. Thin films
of IrTaOy appear as interesting alternatives toJr& anodic electrode in devices. Due to
the high cost of iridium oxide, when used for large area EQiagions, additives are often
mixed with iridium. The use of tantalum as an additive is piging, because it preserves the
high stability of the iridium oxide and improves its ionicrauctivity and optical contrast.
We have prepared sputtering deposited films with compwsiticO, , and 1rTa 405 g Of
an average grains size of 3-4 nm for both films, as measuredRTEM. XPS results gave
valuable evidence concerning the intercalation mechanism films need a number of elec-
trochemical cycles in order to become fully charge staddliZDuring the stabilization process
the oxygen content in the films increases by of the order of J8Rér stabilization the inter-
calation process is highly reversible and stable, and nog#®in oxygen or metal contents
were observed. Hence, only protons are intercalated irdaleawn out of the stabilized films
during electrochemical cycling.
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superficie) de CrO(100) e CrO(111) sobre Cu(100)
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Hoje em dia, nota-se, pelo nimero de publica¢des, um isei@escente nas propriedades
de superficie e de volume de materiais utilizados em filmes file 6xidos pelas industrias.
Esse forte interesse veio de investigacdes de reacOesicasabnde os dxidos servem como
um material catalitico ou como um suporte para clusters daisneom atividades cataliticas.
Oxido de Cromo IIl (CsO3) é um 6xido cataliticamente interessante com varias ajiles
potenciais. Esse tipo de éxido, suportado, € ativo na satél de-hidrogenacao de Alca-
nos para Alcenos[1]. Filmes de 6xido de Cromo formados pedeegacéo de Cr, contidos
em ligas metdlicas, para a superficie também conferemasudial resisténcia a corroséo de
muitos materiais.[2,3]. O entendimento da estrutura darigie do CpO3 para essas apli-
cacles é de fundamental importancia para que possamosemrdpr 0S mecanimos que
governam a atividade catalitica desse material. O sistesea astudado envolveu a prepa-
racdo da superficie de um monocristal de Cu(100) (a limpezafsita in situ por ciclos de
bombardeamento de ions de argbnio e aquecimento paraafiaailieconstrucédo da super-
ficie), e a caracterizacao da estrutura eletronica (XPS3jstalografica (LEED e PED). A
segunda etapa correspondeu ao crescimento de filmes de @xaknados sobre monocris-
tais, onde incialmente testamos a formacado degDgj#] sobre esse cristal. Neste trabalho
pretende-se determinar, por Difracdo de Fotoelétrons PBEifr&cdo de Elétrons de Baixa
Energia LEED quantitativo, a estrutura cristalografica aeadas de 6xido de cromo. Foi
utilizado radiagéo sincrotron da linha SGM do LNLS e radiegénvencional (Al/Mg Ka).
Com base nos padrdes de difracao LEED e de PED para fotoedirds, Cr 2p e Cu 2p
propomos diferentes modelos tedricos para a estruturaide d& cromo.

[1] B.M. Weckhuysen, R. A. Schoonheydt, Catal. Today 51 @223,

[2] P. Marcus, V. Maurice, in: M. Schutze (Ed.), Corrosioddnvironmental Degrada-
tion: A Comprehensive Treatment, Wiley, New York, 2000

[3] P. Schmuki, J. Solid State Electrochem. 6 (2002) 145;

[4] A. Maetaki, K. Kishi, Surf. Sci. 411 (1998) 35
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Pd ultrathin film growth on C(0001): Does it show magnetic belavior?
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Recently has been increase the interest for the study of sgatems that a priory not exhi-
bits a magnetic behavior but, under special condition tieykl became magnetic. This is
the Pd case. Theoretical studies shows if Pd could be grownthere is a possibility that
they become ferromagnetic, fulfill the Stoner Criteria. tder to study this subject we gow-
ned ultrathin palladium metal films on C(0001). Their comfos, electronic structure and
magnetic behavior were studied by synchrotron based tqabsi(XPS and XAS), LEED
and magnetic measurements. The Pd films were deposited in ¢did¥litions (pressure <
5x10~19 mbar) with thicknesses ranging from 1-2 ML to 12 ML. Anneglinas performed
to segregate Pd and to generate a cluster structure, whitth inaluce the system to acquire
magnetic properties as has been predicted by theoretisdiest To clarify the existence
or not of ferromagnetic behavior in these samples, magnati@surements were performed
using a SQUID Magnetometer. Also, complementary DFT calourhs were made in order
to study the ferromagnetic ordering possibility.
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Ultrathin filmes of Pd on Ru(0001): magnetic behavior?
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Recently much effort has been done to study induced magpsijerties of ultrathin Pd
films grown on different substrates [1]. Many theoreticalka most of them based on Den-
sity Functional Theory (DFT) calculations, claim that Pcaim expandedcc structure or in
an hcp symmetry should display a ferromagnetic behavior. It isl\webwn that the obtai-
ned electronic and crystallographic structures of ultrefifms are functions of growth mode
and parameters such as substrate temperature, rate oftdep@nd mismatch of the lattice
parameters. Due the small lattice mismatch between thelBfénd Ru(0001) it is expec-
ted that Pd can grow in an almost planar fashion on Ru(000dyveher, it is not clear if
Pd grows in arhcp or fce structure on this surface. In this work, Pd films with thickses
ranging from sub-monolayer up to approximately 15 ML werewgr on a Ru(0001) sin-
gle crystalline substrate, under ultrahigh vacuum coodgi The study was based on x-ray
photoelectron spectroscopy and diffraction (XPS and XPfMgiconventional Mg i and
synchrotron radiation sources, low- and high-energy eectliffraction (LEED, RHEED)
and magneto-optical Kerr effect (MOKE) measurements. LE#flerns show hexagonal
symmetries, which could be interpreted as an indicatiomdiep Pd film, which would be
used to verify the predictions of a ferromagnetic behawidhis system. However, the XPD
analysis indicates that our Pd films are formedidayydomains rotated by 60 degrees one in
relation to the other. Notwithstanding the fact that Pd fitfitsnot grew inhcpsymmetry, the
XPD analysis indicated a strong interlayer expansion, lvhewve been a promise to see mag-
netism in such Pd films. The electronic structure and criggfedphy of the Pd films as well
as the magnetic behavior of such Pd films will be discusseckiaild based on the multi-
technique measurements and on a comprehensive theowgtigadach including multiple
scattering calculations for photoelectron diffractior apin-polarized DFT calculations.
Referenceqd1] E. Huger and K. Osuch, Phys. Rev. B 72, 085432 (2005).
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Morphological study of metal hexacyanoferrate films dispersd on the
SiOL/ZrO ,/C-graphite carbon ceramic electrode disk

Marafon, B and Gushikem,

Universidade Estadual de Campinas - Campinas SP Brazil

New generations of materials presenting high electricaboativity, designated as carbon
ceramic materials, have been prepared by the sol-gel miocemethod and their use as
substrate materials to support electroactive speciesd®s dsubject of great interest in re-
cent years. Compared to the conventional carbon pasteadest where graphite particles
are mechanically mixed with silica-zirconia mixed oxidelamineral oil, the great advantage
of the carbon ceramic disk prepared by sol-gel method isithtlis case graphite particles
are uniformly and homogeneously dispersed in this mixedi@xnatrix. Transition metal
hexacyanoferrates have been subject of widespread intezeause of their electrocataly-
tic, electrochromic, ion exchange, ion sensing and phogmaiic properties. The objective
of this work is to characterize morphologically the thin firof copper hexacyanoferrate
(CuHCF) and iron hexacyanoferrate (Prussian Blue, PB)éadrby anin situreaction on the
SiO,/ZrO,/C-graphite (SZC) carbon ceramic electrode surface. Thigocaceramic disks
prepared were analyzed by scanning electron microscopy)Sksing low vacuum micros-
copy (JSM 5900LV) from the Laboratory of Electronic Microgy at the National Synch-
rotron Light Source Laboratory (LNLS) in Campinas, Braniperating at an accelerating
voltage of 25 kV. The images were obtained by using the sergrelectrons. X-ray emis-
sion analysis (EDS) was used for elemental mapping in a N&@yager instrument. The
disks were fixed onto conducting double faced tape adherad suminum support. SEM
images for SZC disk shows a smooth surface, due to the apgplésdure to obtain the disk.
Otherwise, for the CuHCF and PB modified disks, in both modiifissks are possible to ob-
serve an increase in the roughness. For the PB modified disbliserved some structures
like fibers presenting agglomerates of PB particles at tlde en
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ATOMISTIC PROCESSES OF METAL ALLOY NANOWIRES
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Metallic nanowires (NWs) receive huge attention from thestfic and technological com-
munities due to their quantum conductance behavior. Atesoéde metal wires may be ge-
nerated by elongating metal contacts. During the elongatia just before rupture, the NW
conductance shows flat plateaus and abrupt jumps of appatedyra conductance quantum.
In these experiments, NW atomic arrangement and condwetdrange simultaneously, ma-
king difficult to discriminate between electronic and atorsfructure effects. Most studies
have been focused on pure metals such as, Au, Ag, Pt, Cu,ret@a good understanding
has been developed, but many open questions and contadyeogits remain. Among the
important questions are the atomistic mechanism assdaidtk the elongation and rupture
of alloy nanocontacts and whether it is possible to obtaatatom thick wires. In this work,
we report an experimental and theoretical study of thedtieg of metallic alloy nanocon-
tacts (Ag/Au) and the formation of linear suspended atorharts. The theoretical data are
from tight-binding molecular dynamics using second monsagyroximation and ab-initio
calculations. HRTEM in-situ experiments have revealed thetal (Au, Ag, Pt, etc.) junc-
tions generated by tensile deformation are crystalline fagel of defects. In addition, the
neck structure is strongly dependent on the surface pliepast the analyzed metal. Then,
the nanowires preferred atomic structure and elongatitvaer is quite distinct for each
metal, allowing the definition of a structural pattern fockeanetal. We have analyzed dif-
ferent Aul-x-Agx alloys and, noted that an Au-like struetubehavior of the nanowires is
easily identified for most compositions and that a high sib@ntent (x > 0.9) is needed to
recover silver structural behavior. This fact can be ex@diif we consider that during the
NW elongation, the neck region chemical composition is rfiediand the region becomes
Au enriched. However the validity of this model can not befient from the analysis of the
HRTEM images because they are originated by phase cortraster to follow the atomis-
tic and compositional evolution of alloy NWs, we have usedthécal simulations, which
have confirmed the Au enrichment on the narrowest containeyring the elongation. Fi-
nally, our experimental and theoretical results show thaférmation of atomic chains very
similar to those obtained from pure metals is also possibla imetallic alloys
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ZnO/Er 203 core/shell nanowires
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Zinc oxide/erbium oxide core/shell nanowires are veryrigdgéing because they may exhibit
laser emission in the 1.54n range. In this paper we present a convenient techniqueaimob
such structures. ZnO nanowires were obtained by a vapaidlisplid (VLS) method. Gold
coated silicon wafers were placed in a tube furnace in thesmee of ZnO + C under oxygen
flow at high temperatures. By optimizing the oxygen flow, 80 hm diameter ZnO nanowi-
res can be obtained on the substrates. Erbium was added bgusrpof these nanowires
to the the erbium source compound Er(tmhd) elevated temperatures. After annealing at
700°C in air the nanowires presented 1% emission when excited by any of the lines of
an Ar™ laser. EXAFS analysis revealed that the Er atoms are caatetirto 6 oxygen atoms,
exactly as in EfO3 . HRTEM indicated that indeed the outermost layers of theondnes
consist of a cubic compound, most probably erbium oxideabt, ferbium atoms were not
incorporated in the ZnO network and consequently the nanreswhiave ZnO/E03 core/shell
structures.
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ESTUDO DA INFLUENCIA DO SISTEMA
SUBSTRATO-CATALISADOR NO CRESCIMENTO DE
NANOTUBOS DE CARBONO

Aguiar, M. Rl and Swart, J. W.

Universidade Estadual de Campinas - Campinas SP Brazil

O presente trabalho, que faz parte de um projeto de postdotpolsa individual de pes-
quisa do CNPq, refere-se ao estudo da influéncia do sistdmstrato-catalisador na nuclea-
cédo e crescimento de Nanotubos de Carbono - NTC por CVD téranressao atmosférica,
com metano como precursor de carbono. Os substratos dtfizsto o AlO3 e 0 SIQ. O
oxido de silicio é obtido por oxidacdo de laminas de Si tiposmpréprio CCS. Ja o éxido
de aluminio é obtido de duas formas, a saber, uma delas useetragsputtering com alvo
de Al no Instituto de Fisica-IF, da Unicamp e, a outra, se d&gmeam com 6xido de Al no
Laboratério de Microfabricacdo do LNLS; ambas as deposisée realizadas sobre laminas
oxidadas de silicio. Com o intuito de verificar a situacéo Wzesficie desses oxidos, tanto
antes, como ap0s deposi¢éo dos catalisadores e tratar@eniod, uma vez que o substrato
pode induzir mudancas no comportamento do catalisadtizadsie Microscopia de Forca
Atbmica (AFM) com o microscopio DI Nanoscope llla do LNLS sBg¢écnica, que permite
uma analise topografica das superficies, mostra que a dagiesdos 6xidos e a dos sistemas
oxidos-metais difere por valores em torno de mil por cen®mn@tais catalisadores empre-
gados séo o niquel e o ferro. O Ni sobre os éxidos obtidos nealdp é depositado no IF. O
Ni também é depositado pelo LMF-LNLS imediatamente apéspasigdo do AJOs. O Fe
sobre todos os 6xidos é depositado exclusivamente pelo LIMES. Nao somente a verifica-
¢do da nucleacao e o crescimento de nanoestruturas @lisdcomo também, a distribuicdo
dos clusters metalicos apds tratamento térmico, s sadvpizsatravés de microscopia de
varredura de alta resolu¢éo, como a fornecida pelo FEG-SEWEB30F do Laboratdrio de
Microscopia Eletrénica (LME) do LNLS. Esse tipo de micrgsieoeletronica permite a vi-
sualizacdo clara das diferentes distribui¢cBes das pkasicatalisadoras, conforme o tipo de
substrato utilizado, possibilitando andlises estatistiPermite, também, estudar a densidade
de nucleacao e crescimento dos nanotubos de carbono, qud@suwhjetivos do projeto de
post-doc. Dessa forma, pode-se verificar como os difersigtiesnas substratos-catalisadores
se relacionam com o crescimento das nanoestruturas @hisdinanotubos ou nanofibras)
obtidas por CVD com metano e;Hem diferentes temperaturas e tempos, permitindo-se sis-
tematizar o processo.

Palavras-chave: nanotubos de carbono, nanoestrutur&k, i@&tano, catalisadores
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Local structure and vibrational dynamics of CdSe quantum dos.
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Nanocrystals are an intriguing domain of condensed mattey exist in an intermediate
regime between that of a large molecule and a bulk solid.rTre@ometric dimensions and
large surface-to-volume ratio give rise to a variety ofiaging phenomena such as the quan-
tum confinement of carriers, which enables the tuning ofcapproperties by varying their
size. In this work, we explore the influence of size and sertects on the thermodynamics
of nanocrystalline CdSe through temperature-dependeSeasurements.

Samples of CdSe nanocrystals with average diameters gafirgim 2 up to 10 nm, were
prepared by precipitation of CdSe in a high boiling point rchieating solvent and a cap-
ping agent. Specific nanocrystal sizes were obtained by snefaa rigorous control of the
temperature and time of reaction. Samples were extensol@yacterized with a number
of techniques, including optical absorption, X-ray diffian (XRD), Transmission Electron
Microscopy (TEM) and X-ray Absorption Fine Structure (XAFS8lerein, we focus our at-
tention on the dependence of structural and electroniogptiés on different capping agents.

Temperature-dependent XAFS measurements around the Sg&HE2658 eV) were
performed at the LNLS D04B XAFS-1 beam line. EXAFS resulidi¢gate the core of the
nanocrystals has a highly strained bulk-like local streeté distinct contraction of the Se-
Cd interatomic distance, as well as an increase in statiwdis, are observed as the size of
the nanocrystals is reduced. X-ray Absorption Near Edgecgtre (XANES) results show
systematic changes in shape and absorption edge positialygis of the temperature depen-
dence of thermal disorder yielded the Debye temperaturéemohal expansion coefficient as
a function of nanocrystal size. As our results demonsthatthy quantities are size-dependent.
The influence of different capping agents (such as TOPO andl)HD the structure of the
nanocrystals will be discussed. The Se-Cd radial disivbuunction and mean interaction
potential, reconstructed from a cumulant analysis of theperature-dependent EXAFS sig-
nal, will be presented.
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