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RESUMO

A utilizacdo de argilominerais como fonte de aluminio e silicio para sintese de zedlitas tem se
mostrado economicamente viavel, despertando grande interesse devido a variedade de
aplicacdes, como purificacdo de dguas residuais, catalise em processos quimicos e adsorcdo de
contaminantes no meio ambiente. Neste contexto, este estudo objetivou realizar a sintese da
zedlita industrial (ZI) a partir de metacaulim, assim como caracterizar o metacaulim, ZI e ze6lita
natural (ZN). Para tanto, o caulim foi submetido a calcinacéo na temperatura de 700°C por um
periodo de 2 horas originando o metacaulim. O processo de sintese da ZI foi através de
solubilizacdo da amostra em NaOH, permanecendo em agitacdo e aquecimento até a
cristalizacdo. Os materiais foram caracterizados pelas técnicas de difracdo de raios-X (DRX),
apresentando picos representativos Espectrofotometria de Fluorescéncia de Raio-X (FRX) e
Microscopia Eletrénica de Varredura (MEV) com acoplamento de Espectrofotdmetro de
Energia Dispersa (EDS). Os dados de DRX confirmaram duas fases zeoliticas na amostra ZI. A
morfologia do metacaulim, ZI e ZN foi observada por analise MEV apresentando cristais bem
definidos para todas as amostras, com tamanhos ligeiramente diferentes, enquanto a analise de
FRX revelou distingdes quimicas entre o material de percursor e ZI. Foi possivel sintetizar
zeolitas a partir de metacaulim utilizando tratamento térmico e hidrotermal com NaOH, o qual
promoveu a formacao de fases zeoliticas identificadas por DRX como Mordenita e Heulandita.
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ABSTRACT

The use of clay minerals as a source of aluminum and silicon for the synthesis of zeolites is
economically viable, arousing great interest due to the variety of applications, such as
wastewater purification, catalysis in chemical processes, and adsorption of contaminants in the
environment. In this context, this study aimed to carry out the synthesis of industrial zeolite
(ZI) from metakaolin, as well as to characterize metakaolin, ZI, and natural zeolite (ZN). For
this purpose, the kaolin was subjected to calcination at a temperature of 700°C for a period of
2 hours, originating metakaolin. The ZI synthesis process was through the solubilization of the
sample in NaOH, remaining under stirring and heating until crystallization. The materials were
characterized by X-ray diffraction (XRD) techniques, showing representative peaks X-Ray
Fluorescence Spectrophotometry (FRX) and Scanning Electron Microscopy (SEM) coupled
with an Energy Disperse Spectrophotometer (EDS). XRD data confirmed two zeolitic phases
in the ZI sample. The morphology of metakaolin, ZI, and ZN was observed by SEM analysis
showing well-defined crystals for all samples, with slightly different sizes, while FRX analysis
revealed chemical distinctions between the precursor material and ZI. It was possible to
synthesize zeolites from metakaolin using thermal and hydrothermal treatment with NaOH,
which promoted the formation of zeolitic phases identified by XRD as Mordenite and
Heulandite.
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