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Resumo iX

RESUMO

Este trabalho consiste na sintese, caracterizacdo e estudo da decomposicéo
térmica de etanossulfonatos de terras raras, abordando aspectos relativos a etapa
de desidratacdo e decomposicao térmica dos sais anidros. As reagdes entre o acido
etanossulfénico e os oxidos de terras raras, em meio aquoso, permitiu obter os
etanossulfonatos de terras raras, com férmula geral minima TR(C2H5S03)3.xH20,
sendo TR = La ao Lu e Y, exceto o Ce, com x variando de 1,3 a 5. Esta
estequiometria foi proposta a partir dos resultados de analise elementar associados
aos de termogravimetria.

O estudo do comportamento térmico dos compostos foi realizado empregando
a TG/DTG sob atmosfera dinamica de N, e ar, com razao de aquecimento de 5°C
min"' para a etapa de desidratacdo e 10°C min™' para a etapa de decomposicdo
térmica dos sais anidros. Os eventos térmicos foram evidenciados nas curvas DSC
(etapa de desidratagao) por picos no sentido endotérmico e estdo em concordancia
com as variagdes de massa indicadas na TG/DTG.

As curvas TG/DTG mostraram eventos sobrepostos, caracteristicos da saida
de varios volateis simultaneamente durante a decomposicao térmica das espécies
anidras. Na etapa de desidratagao, os resultados de analise térmica indicam que ao
longo da série as moléculas de agua apresentam diferentes formas de ligagao.

A técnica de espectroscopia de absor¢ao na regidao do infravermelho permitiu
verificar uma grande similaridade entre os compostos e que as espécies sao
hidratadas. Os desdobramentos e deslocamentos de algumas bandas de absorg¢ao
sdo indicativas da alteragdo na forma de interacéo da espécie ES™ com os ions TR*'
em relagao a espécie no acido livre. A técnica de difracdo de raios X indicou que os
compostos sao cristalinos e permitiu separa-los em sete classes isomorfas. A
caracterizagao dos produtos intermediarios da decomposicdo térmica dos sais
anidros permitiu inferir a presenca de espécies sulfatos, que em alguns casos s6 se

decompde acima de 1300°C.

Palavras-chave: acido etanossulfébnico, etanossulfonatos e terras raras, analise

térmica, decomposicéo térmica de sais inorganicos.



Abstract X

ABSTRACT

This work consists of the synthesis, characterization and study of thermal
decomposition of rare earth ethanessulfonates, approaching relative aspects to the
stage of dehydration and thermal decomposition of the anhydrous salts. The
reactions between ethanessulfonic acid and rare earth oxides, in aqueous medium,
allowed to get the rare earth ethanessulfonates of, with general formula minimum TR
(C2H5S03)3.xH20, where, TR = La to Lu and Y, except Ce, with x varying 1,3 to 5.
This stoichiometry was proposal from the results of elemental analysis associates to
thermogravimetry. The study of the thermal behavior of compounds it was carried
through using the TG/DTG under dynamic Nz and air atmosphere, with heating rate
of 5°min”" for dehydration stage and 10°min™" for thermal decomposition stage of the
anhydrous salts. The thermal events had been evidenced in DSC curves
(dehydration stage) for peaks in the endothermic direction and are in agreement with
the loss mass indicated in TG/DTG curves. TG/DTG curves had, simultaneously,
shown events overlapped, characteristic of the release of some volatile during the
thermal decomposition of the anhydrous species. In the dehydration stage, the
results of thermal analysis indicate that throughout the series the water molecules
present different forms of bond. Infrared spectroscopy technique allowed to verify a
great similarity between compounds and that the species are hydrated. The
unfoldings and shifts of some absorption bands are indicative of the alteration in the
interaction form of ES™ species with TR**ions in relation ES™ species in the free acid.
X rays diffraction technique indicated that the compounds are crystalline and it
allowed to classify in seven isomorph series. The characterization of the intermediate
products of the thermal decomposition of the anhydrous salts allowed to infer the

presence of sulfate species, in some cases, exactly above of the 1300°C.

Keywords: ethanessulfonic acid, rare earth ethanessulfonates, thermal analysis,

thermal decomposition of inorganic compounds.
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