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Resumo

Vizcarra Valencia, Claudia Alexandra; Barbosa Filho Olavo. Aplicacao da
adsorcio em carvao ativado e outros materiais carbonosos no
tratamento de aguas contaminadas por pesticidas de uso agricola. PUC-
Rio, 2007. 116 p. Dissertacdo de Mestrado — Departamento de Ciéncia dos
Materiais e Metalurgia, Pontificia Universidade Catdlica do Rio de Janeiro.

A partir do trabalho de campo feito na regido agricola de Nova Friburgo, RJ,
determinou-se que o pesticida Paraquat é altamente usado. Investigou-se o processo de
adsorcdo com carvao ativado e carvdo vegetal deste pesticida em solugdo aquosa, como
uma alternativa para o tratamento de dguas residuarias da regido. Foi utilizado um residuo
de carvdao vegetal, denominado carvdo A; e dois carvdes ativados comerciais de
procedéncias distintas, denominados respectivamente de carvdo B (Brasil) e carvio C
(EUA). Realizou-se uma oxidag¢do quimica com HNO; do carvdo brasileiro, sendo o
carvao assim tratado denominado carvao B1. Os estudos de adsor¢d@o foram precedidos de
um estudo de caracterizagc@o dos carvdes utilizados, através de microscopia eletronica de
varredura (MEV) e espectroscopia de dispersdo de raios X (EDS), para a sua
caracterizacdo morfolégica. Da isoterma de adsorcdo de nitrogénio a 77 K, obtiveram-se
dados do volume de microporos, area superficial e distribuicdo de tamanhos dos poros.
Espectros de FT-IR detectaram a presengca de grupos funcionais nas superficies e
medi¢des de potencial zeta permitiram a determina¢do do ponto isoelétrico para cada
carvao estudado. No processo de adsor¢cdo em batelada foram avaliados os efeitos do pH
e do tempo para se alcangar o equilibrio. Foram levantadas experimentalmente isotermas
de adsorc¢do para os quatro tipos de carvdo. Os carvdes ativados B, B1 e C se ajustaram
satisfatoriamente ao modelo de isoterma de Freundlich. Estas isotermas forneceram
informacdo a respeito das capacidades de carregamento desses carvoes. No estudo da
cinética de adsor¢do, foram avaliadas as correlacdes dos modelos de pseudo-primeira
ordem e pseudo-segunda ordem com os dados experimentais obtidos. Finalmente, os
testes preliminares em coluna, em regime continuo, permitiram a obtenc¢do da curva de
carregamento (curva de breakthrough) para o carvdo ativado comercial de fabricacdo

brasileira.
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Abstract

Vizcarra Valencia, Claudia Alexandra; Barbosa Filho, Olavo. Application
of activated carbon and other carbonaceous material in the treatment
of agricultural wastewater. PUC- Rio, 2007. 116 p. Master Dissertation —
Department of Materials Science and Metallurgy. Pontifical Catholic
University of Rio de Janeiro.

According to the work performed in the agricultural region in Nova Friburgo, RJ; it
was determined that the Paraquat Pesticide is highly used. There have investigated the
adsorption process with activated carbon and vegetal charcoal for pesticide treatment in
aqueous solution, this will an alternative for the wastewater treatment in this region. The
experimental study was conducted for a vegetal charcoal and two kinds of porous
carbonaceous materials. The first of those was a charcoal made of Eucalyptus spp. wood
shavings (carbon A). The second was Brazilian activated carbon (carbon B) made of
coconut shell. The third material was an American coconut shell activated carbon (carbon
C). The Brazilian activated carbon was further submitted to chemical modification
treatment procedure with HNO; (carbon B1). The tests of adsorption were preceded by
study of characterization of the used carbons, through techniques such as scanning
electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDS), for its
morphologic characterization. The nitrogen adsorption isotherm at 77 K, obtained data of
micropore volume, superficial area and poro size distribution. Besides, the FT-IR
spectroscopy detected the surfaces functional groups and the Zeta Potential Zeta
determinate of the isoelectric point for each carbon. The main parameters influencing
adsorption treatment process, pH and equilibrium time have been examined. There have
been experimentally made adsorption isotherms for the four types of carbons, which for
the carbons (B, B1 and C) adjust to the Freundlich isotherm model. The uptakes
capacities information of carbons was originated by these isotherms. The pseudo-first
order model and pseudo-second order model was used for evaluated the kinetic data
experimental in this process. Finally, the preliminary tests in column had given a vision

about of the continue adsorption and the breakthrough curve formation.
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