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RESUMO

Esta pesquisa tem como objetivo sintetizar de forma estavel o compoésito Hidroxido Duplo
Lamelar (HDL) do sistema Mg/Fe-COs com Esferas de Carbono Magnéticas (ECM) e avaliar
as propriedades do compésito. Os HDL sdo argilas anidnicas sintéticas ou naturais que possuem
estruturas formadas pelo empilhamento de lamelas octaédricas positivamente carregadas
contendo cations di- e trivalentes em seu interior e hidroxilas nos veértices, com agua e anions
ocupando o dominio interlamelar. Produtos de carbono de formato esferico sdo conhecidos ha
bastante tempo e a utilizacdo de nanomateriais, de carbono é vantajosa devido sua vasta
aplicacdo em diversas areas. O processo de formacao desse material € do tipo hidrotermal, que
resulta em grandes cadeias interconectadas de Esferas de Carbono (EC) que se atraem devido a
forca de Van der Waals. Foram utilizados reagentes quimicos de pureza analitica para a
realizacdo das sinteses. Os HDL de Mg/Fe-COs foram sintetizados pelo método de
coprecipitacdo a pH variavel e as Esferas de Carbono pelo método hidrotermal. A
caracterizacdo do HDL, EC, ECM e compdsito HDL + ECM foram feitos por difratometria de
raios X (DRX), microscopia eletronica de varredura (MEV), andlise termogravimétrica (DTA-
TGA), espectroscopia vibracional na regido do infravermelho (EIV) e Método Brunauer-
Emmett-Teller (BET). A difratometria de raio X permitiu determinar a ocorréncia da estrutura
da Piroaurita nos HDL e da Magnetita nas ECM. Os valores médios da célula unitaria da
Piroaurita referentes ao doos = 7,792 A; os valores dos parametros a = b de 3,107 A; ¢ = 23,375
A; e espacamento interlamelar =2,992 A. As microfotografias foram realizadas somente nas
amostras de Esferas de Carbono e Esferas de Carbono Magnéticas, nas quais observou a
ocorréncia de grandes aglomerados e cadeias destes materiais, aléem da variacdo de tamanho
entre amostras e sinteses diferentes. A decomposicéo termica do HDL e do comp0osito ocorrem
de forma semelhante, sendo separadas em 5 etapas: na primeira e na segunda etapa (31-72 °C
e 175-177 °C) ocorre a perda da &gua adsorvida e a eliminacdo da agua de intercalac&o,
respectivamente. Posteriormente, ha a descarbonatacdo seguida pela desidroxilacdo, ocorrem
na faixa entre 284 °C e 395 °C. Por fim, temos um evento na faixa de 746 -786 °C que atribuida
a destruigéo da estrutura dos HDL. O anion intercalado na estrutura dos HDL foi determinado
por EIV e corresponde ao anion carbonato (1365 cm™), que juntamente com agua preenche a
regido interlamelar dos HDL e HDL+ECM. Tanto os Hidréxido Duplo Lamelar quanto o
compdsito HDL + ECM apresentaram isotermas do IV e histereses do tipo H3, de acordo com
a classificacdo da IUPAC. A area superficial teve aumento de 15 - 31%, enquanto o tamanho e
volume dos poros apresentaram um decréscimo de 44 — 49% e 26 — 42%, respectivamente.

Palavras-chave: hidroxido duplo lamelar; esferas de carbono.
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ABSTRACT
This research aimed to synthesize a stable magnesium/iron carbonate (Mg//Fe-CO3) lamellar

double-hydroxide (LDH) compound with magnetic carbon spheres (MCS) in order to evaluate
composite’s characteristics. LDHs are synthetic or natural anionic clays which structures are
constituted of positively charged octahedral lamellas with intercalated di- and trivalent cations,
and hydroxyls in the vertices. Water and anions are also in the inter-layered space. Spheric
carbon products are known for a long time and the application of carbon nanomaterials is
possible in many areas. The formation process of this material is hydrothermal, which does not
result in singular products. Its results are big interconnected chains of carbon spheres (CS)
attracted by Van der Waals forces. Chemical reagents of analytical purity were utilized in the
synthesis. Mg/Fe-CO3 LDHs were synthetized by co-precipitation method with variable pH.
And the hydrothermal method was applied to prepare the carbon spheres. The characterization
of LDH, CS, MCS and LDH + MCS composite included analysis by X ray diffraction (XRD),
scanning electron microscopy (SEM), thermogravimetric analysis (TGA), infrared vibrational
spectroscopy and Brunauer-Emmet-Teller method (BET) for specific surface area and pore size
measurement. XRD analysis identified pyroaurite’s structure in the HDL samples and
magnetite’s structure in the MCSs. The average values of pyroaurite’s unit cell, a = b
parameters, interplanar distance (c) and interlamellar spacing thickness were 7,792 A, 3,107 A,
23,375 A and 2,992 A, respectively. Photomicrography was performed only in CS and MCS
samples. It was possible to observe big agglomerates and chains of these materials, and the size
variation between different samples and synthesis as well. Thermic decomposition of synthetic
pyroaurite and the composite occurs in a similar way, which can be divided in five stages. Loss
of adsorbed water and intercalated water elimination happen in the first (31-72 °C) and second
(175-177 °C) stages, respectively. Then, between 284 °C and 395 °C, there is decarbonization
and desidroxylation. Finally, the destruction of LDH’s structure happens at 746 — 786 °C.
Intercalated anion in LDH’s structure was determined as a carbonate anion (1365 cm-2) by
infrared vibrational spectroscopy. Carbonate anion and water fill the inter-layered spaces of
LDH and LDH + MCS composite. Both LDH and LDH + MCS composite show infrared
isotherms and type H3 hysteresis, according to IUPAC’s classification. Superficial area
increased by 15-31%, while the size and volume of pores decreased by 44-49% and 26-42%,

respectively.

Keywords: layered double hydroxides; carbon spheres.
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