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Resumo

Tapajos, Priscila Bandeira de Albrecht; Vargas Juanior, Euripedes do
Amaral. Estudo da Mobilidade e da Biodegradacao de um Oleo Mineral
em Solos. Rio de Janeiro, 2008. 205p. Dissertacio de Mestrado -
Departamento de Engenharia Civil, Pontificia Universidade Catdlica do Rio
de Janeiro.

A mobilidade dos hidrocarbonetos de petréleo e os processos de remediacao
aos quais estdo sendo submetidos sdo de fundamental importancia para o
gerenciamento de 4reas contaminadas. A biorremediagdo € uma tecnologia
multidisciplinar, que envolve ciéncias como a microbiologia, a engenharia, a
geologia e a quimica, baseada na habilidade dos microrganismos de utilizar o
contaminante como fonte exclusiva de energia para o funcionamento de seu
metabolismo. O estudo de solos residuais tropicais € de valiosa contribuicdo para
a comunidade cientifica brasileira por serem encontrados poucos trabalhos na
literatura a respeito do comportamento de contaminantes organicos nestes solos. O
objetivo desta dissertacdo de mestrado foi estudar a mobilidade de um o6leo
mineral em um solo arenoso inerte e em um solo residual indeformado. Neste
ultimo, em se tratando de um solo microbiologicamente ativo, foram também
analisadas a biodegradacdo do contaminante e a influéncia da temperatura na
atividade degradadora e na descida do 6leo. Os ensaios com o solo arenoso inerte,
representado por esferas de vidro industrializadas, contaram com uma etapa inicial
de testes no intuito de desenvolver as metodologias de adensamento, de saturacio
e de drenagem. A contaminagdo somente se deu apds a delineacdo do perfil dos
ensaios. Com a finalidade de avaliar a mobilidade do contaminante na coluna de
solo, ap6s 24 horas foram realizadas as andlises por extragdo e determinagdo
gravimétrica de hidrocarbonetos totais de petréleo (TPH) e a ressonancia
magnética nuclear (RMN) das amostras de solo de cada segmento. Os resultados
obtidos mostraram que o contaminante migrou facilmente através da coluna de
solo arenoso. Os ensaios com o solo residual consistiram na contaminacdo de
colunas de solo indeformado pelo mesmo 6leo utilizado nos ensaios com o solo
inerte, sob duas condicdes distintas: sob a acdo de refletores e em condigdes
normais de temperatura. Foram realizadas andlises quimicas (TPH e RMN) e de

atividade degradadora microbiana a cada Scm, a fim de avaliar a influéncia dos
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microorganismos do solo no processo de degradacdo do contaminante ao longo
dos 157 dias de monitoramento. Os resultados obtidos indicaram que o dleo é
susceptivel aos processos de biodegradacdo pela microbiota nativa, mostrando
uma relagdo direta entre a atividade degradadora dos microrganismos do solo e a

queda na concentragcao de hidrocarbonetos de petréleo.

Palavras-chave
mobilidade; biodegradacdo; 6leo mineral; solo arenoso inerte; solo residual

indeformado; ensaios de coluna
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Abstract

Tapajos, Priscila Bandeira de Albrecht; Vargas Junior, Euripedes do Amaral
(Advisor). Study of the mobility and biodegradation of a mineral oil in
soils. Rio de Janeiro, 2008. 205p. MSc. Thesis — Civil Engineering
Department, Pontificia Universidade Catélica do Rio de Janeiro.

Petroleum hydrocarbons’ mobility and remediation processes to which they
are submitted are of great importance to the management of contaminated areas.
The investigation of tropical residual soils is of valuable contribution to the
scientific community, not only in Brazil but also across the world, once there is
little research work concerning the behavior of organic contaminants in these
soils. The main goal of the present thesis was to study the mobility of a mineral
oil in sandy and tropical residual silty soils. Since the latter constitutes a
microbiologically active soil, both the biodegradation processes of the
contaminant and the influence of temperature on its mobility through the porous
media and on the degrading activity of the microbial population inhabiting the soil
have been evaluated. The experiments regarding the sandy idle soil, represented
by perfect industrialized spheres, counted on a initial stage of tests, in order to
develop the methodologies most adequate to a situation where the capillary fringe
does not represent a considerable portion of the column’s height. The
contamination itself only took place after the outline of the whole experiment.
With the purpose of analyzing the contaminant’s mobility after 24 hours, every
sample of soil from each different section of the column has been chemically and
microbiologically analyzed. The results have shown that the mineral oil migrated
easily through the porous media. The experiments making use of the tropical
residual soil consisted on the contamination of soil columns through their top by
the same mineral oil applied to the first experiment. However the experiment took
place under two distinct conditions: under an increase of temperature (represented
by the influence of reflectors) and under natural conditions of temperature. The
bioremediation of soils contaminated by petroleum hydrocarbons is a
multidisciplinary technology which involves sciences such as microbiology,
engineering, geology and chemistry, and is based on the ability of microorganisms
to utilize contaminants as an exclusive source of energy for the functioning of

their metabolisms. Therefore, on the experiments in which the residual soil was
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the object of investigation, soil samples from the columns’ overture day have been
subject to chemical (TPH and MNR) e microbiological (FDA) analysis in order to
evaluate the influence of soil microorganisms on the biodegradation processes of
the mineral oil throughout the 157 days of experiments. The results have shown
that the tropical residual soil studied in the present work is susceptible to the
biodegradation processes and is characterized by a direct relationship between the

degradative activity and the loss of petroleum hydrocarbons.

Keywords
mobility; biodegradation; mineral oil; sandy idle soil; residual soil; column

experiments
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