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RESUMO

A interagd@o entre cations organicos, como o azul de metileno (AM), benziltrimetilaménio
(BTMA) e minerais argilosos do grupo da esmectita resultam na formacéo de materiais
aplicados na adsorcdo de poluentes organicos presentes em aguas e solos. Neste
trabalho foram preparados os adsorventes (organo — argilas) esmectita - AM e
esmectita — BTMA, com 0s seguintes objetivos: a utilizacdo da cobertura argilosa
observada em varios locais do municipio de Rio Branco — Acre, como material precursor
de organo-argila, com aplicabilidade de sorcdo de metais pesados e substancias
organicas; a determinacao dos principais atributos quimicos e mineralégicos da argila
precursora, que Sao requisitos necessarios a interpretagdo dos mecanismos de
interacdo argila/cation organico e organo-argila/cation metalico; o estudo dos processos
de adsorcdo das organo-argilas; a avaliacdo da eficiéncia das organo - argilas na
adsorcdo de niquel. A amostra precursora de esmectita foi coletada em Rio Branco —
Acre, sendo utilizada nos testes de adsorcdo e no tratamento com o0s cations organicos
a fracdo argilomineral (F-Esmec) e a fracdo total (FT-SE) da amostra. Também foi
utilizada uma amostra de esmectita coletada em Sena Madureira (SM) — Acre ja
caracterizada em trabalho anterior e uma amostra de esmectita padrdo Swy-2-Na-
Montmorillonite (SWy-2) de Wymong - EUA. Os agentes organicos selecionados para
este estudo foram: Azul de Metileno, denominado AM e Benziltrimetilaménio,
denominado BTMA. Apés classificacdo, as amostras foram submetidas ao tratamento
com os cétions AM e BTMA. Os processos de interagdo entre argila e cations organicos
foram investigados através de dados obtidos por espectroscopia molecular na regiao do
IV, ATD-ATG, MEV e DRX. Os adsorventes foram aplicados na adsor¢cdo de AM e Ni
em matrizes aquosas (concentracOes variando de 1 a 10 ppm). As concentraces de
AM e Ni antes e apoés a adsorcdo foram determinadas por espectrofotometria na regido
UV para o AM (A = 670 nm) e por absor¢cdo atdmica para determinacdo da
concentracao de Ni (A = 232 nm). A amostra de argila coletada em Rio Branco — Acre €
constituida principalmente por quartzo, o mais abundante, esmectita, illita e caulinita,

sendo que dos argilominerais as esmectitas sdo as predominantes na amostra de
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argila. Os espacamentos basais das amostras ndo mudaram significantemente com a
adsorcdo do AM e do BTMA, como observado em trabalhos encontrados na literatura.
Foram avaliadas as capacidades adsortivas das amostras tratadas com BTMA
utilizando-se o AM e Ni como adsorvatos. Os resultados destas avaliagbes detectaram
gue correu adsorcdo total do AM (concentragcbes variando de 1 a 10 ppm) pelas
amostras tratadas com BTMA, sendo este comportamento também verificado em
experiéncias realizadas por: Gersti and Mingelgrin (1979), Mortland (1979), Boyd et al
(1988), Margulies et al (1988), que em seus estudos evidenciam as interacdes
organofilicas. Assim sendo, as amostras apresentaram resultados plausiveis quanto a
adsorcdo de BTMA e AM, sendo as argilas do Acre boas precursoras das organo-
argilas: esmectita — AM e esmectita — BTMA. Nos testes de adsorgao realizadas com
solucdes Ni** a quantidade adsorvida (mg.g™) ocorreu na seguinte ordem: F-Esmec-
BTMA > F-Esmec. O cétion organico, BTMA, interagindo com as superficies das
argilas naturais foram mais eficientes na adsorcdo do AM do que as argilas sem o
tratamento prévio com este sal. Para se avaliar o tempo que a amostra F-Esmec
deveria ficar em contato sob agitagdo com a solugcdo de Ni, foram realizadas trés
isotermas de adsorgdo, onde o tempo de agitacdo da solucdo de Ni em contato com a
argila variou em 1h, 12hs e 24 hs. Os experimentos mostraram que 1h foi o tempo
suficiente que a amostra deve ficar sob agitacdo com a solucdo de Ni para se obter
bons resultados de adsorcao, pois o valor de Q, em mg/g, de Ni adsorvido apés 24 h de
agitacao da solucéo foi praticamente o mesmo obtido sob agitacao por 1h. O tratamento
das argilas com o BTMA aumentou a quantidade adsorvida do niquel presente em
solugbes aquosas, assim como o ocorrido nos testes de adsor¢do com o AM. Isto se
deve as interagfes especificas existentes entre adsorvente e adsorvato, como previsto
por Gersti and Mingelgrin (1979). Em todos os testes de adsorcéo, a fragdo F-Esmec foi

a que apresentou melhor resultado de adsorcéo.

Palavras-chave: Adsorcao. Esmectita. Benziltrimetilamonio. Rio Branco — AC.
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ABSTRACT

The interaction among organic cations, as the methylene blue (AM),
benzyltrimethylammonium (BTMA) and clay minerals of the group of the smectites they
result in the formation of applied materials in the adsorption of organic pollutant presents
in waters, soils and you cultivate. In this work they were prepared the adsorbents
(organic—clays) smectite - AM and smectite—BTMA, with the following objectives: the use
of the clay minerals covering observed at several places of the municipal district of Rio
Branco — Acre, as organic-clay precursor, with applicability of absorption of heavy
metals and organic substances; the principal chemical and mineralogical attributes of
the precursory clay determination, that are necessary requirements the interpretation of
the mechanisms of interaction organic clay/cation and metallic organic-clay/cation; the
study of the processes of adsorption of the organic-clays; the evaluation of the efficiency
of the organic - clays in the nickel adsorption. The precursory sample of smectite was
collected in Rio Branco—Acre, being used in the tests of adsorption and in the treatment
with the organic cations the fraction clay mineral (F-Esmec) and the total fraction (FT-IR)
of the sample. They were also used an smectite sample collected in Sena Madureira
(SM)—Acre already characterized in previous work and a sample of standard smectite
Swy-2-Na-Montmorillonite (SWy-2) of Wymong - USA. The mineralogical analysis was
accomplished with base in the data of difraction of DRX, to FT-IR, MEV and ATD-ATG.
The organic agents selected for this study they were: Methylene Blue, denominated AM
and Benzyltrimethylammonium, denominated BTMA. The interaction processes between
clay and organic cations were investigated through data obtained by molecular
spectroscopy in the area of IV, ATD-ATG, MEV and DRX. The adsorbents were applied
in the adsorption of AM and Ni in agueous head offices (concentrations varying from 1 to
10 ppm). The concentrations of AM and Ni before and after the adsorption they were
certain for spectrophotometry in the area UV for AM (A= 670 nm) and for atomic
absorption for determination of the concentration of Ni (A = 232 nm). The clay sample
collected in Rio Branco—Acre is constituted mainly by quartz, the most abundant,

smectite, illita and caulinita, and of the clay minerals the smectites are the predominant
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ones in the clay sample. The basal spacings of the samples didn't change significantly
with the adsorption of AM and of BTMA, as observed in works found in the literature.
They were appraised the capacities adsorptive of the treated samples with BTMA being
used AM as adsorvate. The results of these evaluations detected that ran total
adsorption of AM (concentrations varying from 1 to 10 ppm) for the treated samples with
BTMA, being also this behavior verified in experiences accomplished for: Gersti and
Mingelgrin (1979), Mortland (1979), Boyd et al (1988), Margulies et al (1988), that in
your studies evidence the organophilic interactions. Like this being, the samples
presented plausible results as the adsorption of Ni and AM, being the clays of
precursory of the organic-clays good Acre: smectite—AM and smectite—BTMA. In the
tests of adsorption accomplished with solutions Ni?** the amount adsorved (mg.g-1) it
happened in the following order: F-Esmec-BTMA > F-Esmec. The organic cation,
BTMA, interacting with the surfaces of the natural clay was more efficient in the
adsorption of AM than the clay without the previous treatment with this salt. To evaluate
the time that the sample F-Esmec should be in contact under agitation with the solution
of Ni, three isotherms of adsorption were accomplished, where the time of agitation of
the solution of Ni in contact with the clay varied in 1h, 12hs and 24 hs. The experiments
showed that 1h are the enough time that the sample should be under agitation with the
solution of Ni to obtain good results of adsorption because the value of Q, in mg/g, of Ni
adsorbed after 24 h of agitation of the solution was practically the same obtained under
agitation by 1h. The treatment of the clay with BTMA increased an amount adsorbed of
the present nickel in aqueous solutions, as well as happened him in the tests of
adsorption with AM. This is due the existent specific interactions between adsorbent and
adsorvate, as foreseen by Gersti and Mingelgrin (1979). In all the tests of adsorption,

the fraction F-Esmec was the one that it presented better result of adsorption.
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