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RESUMO

A aplicagdo de aluminossilicatos na remo¢do de metais pesados vem sendo
muito estudada devido ao baixo custo, facil obteng¢do e possibilidade de reutilizagao
desses materiais. Estudos do tratamento de caulinita com &4cidos orgénicos, tém sido
feitos para observar a influéncia desses compostos na adsor¢ao de metais pesados pela
superficie desses minerais, pois estes acidos contém grupos funcionais similares aos que
ocorrem em aguas naturais.

Neste trabalho foi feito um estudo sobre a modificacdo das propriedades fisico-
quimicas superficiais da caulinita e goethita visando a obtencdo de adsorventes
aplicados & retencdo de metais pesados presentes em solos e em aguas. O Pb” foi o
cation selecionado para os testes de adsorcdo e, como adsorventes, uma amostra de
residuo de caulim de elevada pureza e outra de solo lateritico composta
predominantemente por caulinita e goethita. As amostras foram tratadas com os 4cidos
acético e citrico a 0,1M e suas propriedades estruturais avaliadas através de seus
padroes de DRX, o qual ndo apresentou mudanga aparente; determinagdo de carbono
organico, onde foi contatado o aumento de componentes organicos pelas amostras apos
o tratamento com os 4cidos organicos; curvas ATD-ATG, que nas amostras tratadas
com o 4cido citrico, apresentaram diferencas na perda de massa; espectros FTIR, onde
foi observada uma banda caracteristica do grupo C=0 proveniente do acido citrico, na
regidio proxima a 1728 cm™, confirmando assim, que houve a impregnacdo de acido nos
adsorventes. As propriedades texturais também foram investigadas, imagens de MEV e
pHpe, onde ndo foram observadas variagdes nos dados obtidos por MEV e apenas
pequenas mudangas para pH,,. apds o tratamento dos adsorventes com as solugdes
acidas. A adsorcdo do Pb*" nos adsorventes naturais e com tratamento acido foi avaliada
experimentalmente e, os dados obtidos foram ajustados através do modelo de Langmuir.

As isotermas de adsor¢do obtidas evidenciaram a diminuicdo da capacidade de
adsorcdo do Pb*" nos adsorventes submetidos ao tratamento com as solucdes acidas,
fato que pode ser atribuido a protonacdo e consequentemente ao aumento da carga
positiva nas superficies dos materiais. Este estudo indica que a amostra de solo lateritico
e a de residuo de caulim naturais podem ser consideradas boas adsorventes aplicados na
retengdo de cations metalicos em meio aquoso, mas quando tratados com solugdes

acidas podem ser mais adequados na adsor¢ao de espécies anionicas.



ABSTRACT

The application of aluminiumsilicates in the removal of heavy metals has been studied
extensively due to the low cost, easy obtainment and the possibility of re-utilization of these
materials. Studies of the treatment of kaolinite with organic acids have been made to observe the
influence of these composites on the adsorption of heavy metals by the surface of these minerals,
since these acids contain similar functional groups to those occurring in natural waters.

In this work the modification of the physico-chemical and surficial properties of the
kaolinite and goethite were studied, aiming to obtain applicable adsorbents for heavy metal
retention in sediments and waters. The Pb>" cation and, as adsorbents, a sample of kaolin residue
of high purity and laterite sediments, predominantly made of kaolinite and goethite, were selected
for the adsorption tests. The samples were treated with 0.1M acetic and citric acid and its
structural properties were evaluated through its DRX standards, which did not show any apparent
change, organic carbon determination, which showed an increase of the organic components in
the samples after treatment with the organic acids, ATD-TG curves, showing differences in mass
loss in the samples treated with citric acid, and FTIR spectra, where a characteristic band of the
C=0 group derived from citric acid was observed in the region of 1728 cm”, thus confirming the
saturation of the adsorbents with acid.

The surface properties were investigated with images of MEV and pH,,. The data
obtained by MEV showed no variations after the treatment of the adsorbents with acid solutions,
whereas small changes were detected by pH,,.. The adsorption of the Pb>" on the natural
adsorbents and on those treated with organic acid was evaluated experimentally and the data was
adjusted with the Langmuir model.

The adsorption isotherms evidenced a reduction of the Pb** adsorption capacity of the
adsorbents submitted to acid treatment, which can be attributed to the protonation and the
consequent increase of positive load on the surfaces of the materials. This study indicates that
laterite and natural kaolin residue can be considered as good adsorbents for metallic cations in
aqueous solutions. However, when treated with acid solutions they can be more adequately used

in the adsorption of anions.



