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RESUMO

As chuvas torrenciais na regido AmazoOnica propiciam grande lixiviacdo de
micronutrientes, que pode ser controlada a partir de reagdes de adsor¢cdo em minerais de
argila. Estudos sobre as propriedades geoquimicas de sedimentos argilosos nas reacdes de
adsorcdo de micronutrientes é um tema de pesquisa de grande relevancia haja vista ao uso
comprovado de minerais de argila com amplo espectro de aplicacdo em varios processos
comerciais e em processos de adsorgdo envolvendo a remediacéo de solos, purificagéo do ar e
aguas. Com intuito de dar contribuicBes sobre as propriedades fisico-quimicas e
aplicabilidade dos sedimentos da Formagdo Solimdes do Estado do Acre foi realizado um
estudo visando simular processo de adsor¢do competitiva natural de micronutrientes cobre,
zinco e niquel em diferentes sitios adsorventes presentes nestes sedimentos e avaliar a
influéncia dos atributos mineraldgicos, quimicos e fisico-quimicos nestes processos. Dados
preliminares sobre a mineralogia permitiram selecionar quatro amostras distribuidas entre 4
estagbes nomeadas como H1RA, H6B, H9F e H23A, localizadas ao longo das rodovias BR
364 e BR 317, assim como nos afloramentos as margens do rio Acre. Analises das amostras
foram realizadas por DRX (método do pd no intervalo de 26= 5-75° anélises da fragdo argila
em laminas orientadas secas ao ar, em atmosfera de etileno glicol e aquecidas a 550°C em
(26= 3-35%); andlise quimica total por ICP-OES; anélises de elementos trocaveis a fim de
determinar parametros de fertilidade. Nos experimentos de adsorcdo as concentragbes de
equilibrio do cobre, niquel e zinco foram determinadas por AAS. Foram usados 0s modelos
de isotermas de Langmuir, Sips, Toth, Redlich-Petersen e Temkin no ajuste dos dados
experimentais de adsorgdo. Os resultados indicaram que as amostras apresentam como
minerais principais o quartzo e minerais de argila dos grupos da esmectita, mica e caulinita e
o mineral a 14A (H6B) preliminarmente apontado como interestratificado mica-clorita,
esmectita-illita ou clorita-vermiculita. Os outros minerais identificados nas amostras foram o
gipso em H1RA, microclinio em H6B e albita e microclinio em H9F. A composicdo quimica
média é representada por 60,99 % de SiO,, 15,91% de Al,O3 5,84 % de Fe,03, 2,21 % de
K20 , 0,34 %, de NayO, 1,26 % de MgO, 0,86% de CaO e 0,86 % de TiO,. Os seguintes
intervalos foram obtidos para os parametros de fertilidade: pHx20= 5,24 a 8,36; pHkci= 3,16 a
7,02; CTCefetiva= 3,37 a 25,42 Cmol./Kg; %V(saturacao por bases)= 83,08 a 97,63; saturacdo
%Ca= 4,28 a 69,21; saturacdo %Mg= 11,32 a 76,42; saturacdo %K= 2,32 a 17,32;. Nos
experimentos de adsorgdo foram obtidos os seguintes intervalos para a quantidade de cada

elemento adsorvido (ge em mg/g) nas amostras de sedimento selecionadas: Cu) 91,30 a



147,46 em H1RA; 47,25 a 83,93 em H6B; 67,13 a 137,36 em HIF; 73,01 a 141,35 em H23A;
Ni) 49,97 a 93,81 em H1RA; 42,51 a 113,44 em H6B; 62,52 a 134,86 em H9F; 54,13 a
172,58 em H23A; Zn) 50,11 a 104,50 em H1RA,; 44,31 a 64,12 em H6B; 60,21 a 89,91 em
HOF; 73,84 a 135,60 em H23A. Nestes experimentos foram obtidos os seguintes valores para
0 pH inicial das suspensfes aquosas das amostras HLIRA em pHiicia = 3,88 a 5,38; H6B em
PHinicia =2,71 a 3,27; H9F em pHinicia =3,16 a 4,24 e H23A em pHinicia =2,61 a 3,29. Os
valores de pH de equilibrio foram 4,38 a 5,2 na amostra H1RA, 2,71 a 3,16 na amostra H6B,
3,24 a 4,2 na amostra H9F e 2,51 a 3,14 na amostra H23A. Foi concluido que as amostras de
sedimento analisadas apresentam propriedades adsortivas adequadas na retengdo simultanea
de ions cobre, niquel e zinco em meio aquoso; Nas amostras em que o mineral esmectita
(estagio H23A) e o mineral a 14A (H6B) sdo predominantes a adsorcdo de metais de
transicdo se da em valores de pH entre 2,5 a 3,1. Nas amostras HIRA e H9F com diferentes
grupos de minerais de argila (esmectita, mica e caulinita) a adsor¢do de metais de transigdo se
dé& em valores de pH entre 3,2 — 5,5. A forca idnica aumenta com o decréscimo do pH final.
Os melhores modelos para descrever os processos de adsor¢do do cobre, niquel e zinco nos
sedimentos estudados foram os de Langmuir e Sips. Os valores de ns de Sips indicaram que a
maior parte dos sistemas de adsor¢cdo enquadram-se entre sistemas homogéneos a
heterogéneos. Os dados de equilibrio e termodindmico dos processos de interagdo simultanea
entre estes ions e 0s minerais adsorventes indicaram que 0s processos sdo favoraveis,
espontaneos e o tipo de adsorcdo é especifica (adsor¢do quimica) com formacédo de complexos

de esfera interna.

Palavras-chave: Argila - Formagdo Solimdes - Acre. Metais de transicdo. Adsorcao

Simultanea.



ABSTRACT

Torrential rains in the Amazon region provide large leaching of micronutrients, which
can be controlled from the adsorption reactions of micronutrients in clay minerals. Studies on
the geochemical properties of sediment containing high concentrations of clay minerals in the
adsorption reactions of micronutrients is a research topic of great importance considering the
proven use of clay minerals with a wide range of applications in various processes and
procedures adsorption, involving the remediation of sediment, purification of air and water. In
order to make contributions on the physical and chemical properties of soils and applicability
of the Solimbes Formation from Acre State was carried out a study to simulate natural
competitive adsorption of micronutrients cobre, niquel e zinco in different adsorbents sites
present in these sediment and to evaluate the influence of the attributes mineralogical,
chemical and physico-chemical from these adsorption processes. Preliminary data on the
mineralogy of soil samples allowed to select four stations distributed among four named as
H1RA, H6B, H23A HIF and located along the BR 364 and BR 317, as well as outcrops in the
river Acre. Analyses of samples were performed by XRD (using the powder in the range 26=
5-75°% analysis of clay fraction in sheets oriented air-dried in an atmosphere of ethylene glycol
and heated at 550 ° C (20 = 3 -35°) analysis total chemical by ICP-OES; element analysis
exchangeable and available to determine parameters of soil fertility. In adsorption
experiments the equilibrium concentrations of cobre, niquel and zinco were determined by
AAS. We used the models of Langmuir isotherm, Sips, Toth, Temkin Rendlich-Petersen and
the fit of the experimental data of adsorption. The results indicated that the samples present as
major minerals quartz and clay minerals of the smectite group, mica and kaolinite mineral and
the 14th (H6B) preliminarily identified as interstratified mica-chlorite smectite-mica or
chlorite-vermiculite. The other minerals identified in the samples were gypsum (H1RA),
microcline (H6B and H9F) and albite (H9F). The average chemical composition is
represented by 60.99% SiO,, 15.91% Al,O3, 5.84% of Fe,03, 2.21% K0, 0.34% of Na,O,
1.26% MgO, 0.86% CaO and 0.86% TiO,. The following ranges were obtained for the
parameters of fertility: pHH,O = 5.24 to 8.36; pHKCI = 3.16 to 7.02; CTCefetiva = 3.37 to
25.42 cmol ¢ / kg;% V (base saturation) = 83.08 to 97.63; saturation% Ca = 4.28 to 69.21;
saturation% = 11.32 to 76.42 Mg, K saturation% = 2.32 to 17.32;. In the adsorption
experiments were obtained the following ranges for the amount of each element adsorbed
(mg/ g) in soil samples selected: Cu) from 91.30 to 147.46 in HIRA, 47.25 to 83.93 in H6B ,
67.13 to 137.36 in H9F; 73.01 to 141.35 in H23A, Ni) from 49.97 to 93.81 in H1RA; 42.51 to
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113.44 in H6B; 62.52 to 134.86 in HIF; 54.13 to 172.58 in H23A, Zn) from 50.11 to 104.50
in HIRA, 44.31 to 64.12 in H6B; 60.21 to 89.91 in HIF; 73.84-135 , 60 in H23A. In these
experiments was obtained the following values for the initial pH of the agqueous suspensions
of samples in H1IRA pHinicial=3.88 to 5.38; in pHinicial H6B = 2.71 to 3.27; HO9F in
pHinicial = 3.16 to 4, 24 and in pHinicial H23A = 2.61 to 3.29. The values of pH equilibrium
were 4.38 to 5.2 in the H1IRA sample, 2.71 to 3.16 in H6B; 3.24 to 4.2 in HI9F; 2,51 to
3.14.in H23A. It was concluded that the sediment samples analyzed have suitable properties
adsorptive for simultaneous retention of Cobre, niquel and zinco in water; the samples with
montmorilonite (station H23A) and mineral 14A (H6B) present adsorption of metals
transition at pH values between 2.5 and 3.1. The samples HIRA H9F with different groups
of clay minerals (smectite, kaolinite and mica) the adsorption of transition metals occurs at pH
values between 3.2 to 5.5. The ionic strength increases with decreasing pH . The best isotherm
models to describe adsorption processes of Cobre, niquel and zinco in sediment samples were
the Langmuir and Sips models. The values of ns Sips indicated that the majority of adsorption
systems fall between the homogeneous heterogeneous systems. The equilibrium data and
thermodynamic processes of simultaneous interaction between these ions and mineral
adsorbents indicated that the processes are favorable, spontaneous and the type of adsorption

is specific (chemical adsorption) with the formation of inner sphere complexes.

Key words: Clay Solimfes Formation - Acre. Transition metals. Simultaneous adsorption.





