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Este trabalho investiga a influéncia da razao Si/Al no desempenho catalitico
da mordenita (MOR) trocada com cobre (Cu) na conversao direta de metano em
metanol (dMtMc), avaliando seu potencial como descritor da produtividade de
CH3OH. Para isso, amostras de MOR com diferentes razoes Si/Al foram preparadas
por dealuminagao controlada utilizando &cido oxéalico. Essas amostras foram pos-
teriormente submetidas a protocolos padronizados de troca idnica para a obtencao
dos catalisadores do tipo Cu-MOR. A atividade catalitica foi avaliada por meio de
um protocolo em etapas, empregando ar como agente de ativagao e vapor de agua
como agente de dessorcao. Diversas técnicas de caracterizacao foram aplicadas para
a analise das propriedades estruturais e texturais, bem como a composicao dos ma-
teriais. Os resultados confirmaram a eficacia dos procedimentos de modificagao e
preparacao, resultando em catalisadores com composicoes e propriedades distintas.
A desaluminizacao provocou mudancas sistematicas na cristalinidade e porosidade.
Cu foi incorporado com sucesso em quantidades adequadas em toda a série de mate-
riais. Os testes cataliticos indicaram producao de CH3OH em quantidades distintas
em todas as amostras. Os experimentos revelaram a possivel existéncia de tendéncias
associadas a razao Si/Al, embora nao tenha sido possivel estabelecer uma correlagao
entre a estrutura e o rendimento de CH3OH. As amostras analisadas apresentaram
comportamentos especificos, sugerindo que o ambiente estrutural pode influenciar a
especiacao dos sitios ativos, embora outros fatores também parecam desempenhar
um papel relevante. Assim, os resultados indicam que, embora a razao Si/Al afete
o desempenho dos catalisadores do tipo Cu-MOR, ela nao pode ser considerada, no

presente escopo, um descritor da atividade catalitica nesse tipo de sistema.
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This work investigates the influence of the Si/Al ratio on the catalytic per-
formance of Cu-exchanged mordenite (MOR) for the direct methane-to-methanol
conversion (dMtMc), assessing its potential as a descriptor for CH3OH productivity.
In order to do so, MOR samples with varying Si/Al ratios were prepared through
controlled dealumination using oxalic acid. Those samples were then submitted to
ion-exchange protocols under standardised protocols to produce Cu-MOR catalysts.
Catalytic activity was assessed via the stepwise protocol utilising air as activation
agent and steam as desorption agent with product detection carried out by FTIR
spectroscopy. Several characterisation techniques were applied for the evaluation of
compositional, structural and textural properties of the material. The results con-
firmed the effectiveness of the modification and preparation procedures, leading to
catalysts with distinct compositions and properties. Dealumination induced system-
atic changes in crystallinity and porosity. Cu was successfully introduced in adequate
amounts across the material series. Catalytic tests showed measurable CH30H pro-
duction for all Cu-containing samples, with varying intensities of CH3OH and other
products. Spectroscopic analysis revealed trends related to Si/Al ratio, though no
universal or direct correlation between framework composition and CH3OH yield
could be firmly established. Sample-specific behaviours were observed, suggesting
that structural environment may influence active site speciation, though additional
factors likely play a significant role. Thus, the findings indicate that while the Si/Al
ratio can affect Cu—-MOR performance, it cannot, under the scope of this work, yet

be considered a standalone descriptor of activity in these catalytic systems.
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1.3 General Divisions of the Thesis

This document is divided in 5 main chapters after this brief introduction. Chap-
ter 2 dwells on the basic physical principles governing interactions and their possible
consequences one the formation of catalytic sites. Chapter 3 describe the experimen-
tal methodology applied in this work. Whereas chapter 4 presents and discusses the
raw obtained results. Finally, chapter 5 offers the conclusions that can be obtained

from the present work and suggestions to further refine the findings.













































