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RESUMO

A emissdo de gases toxicos como SOy e derivados de hidrocarbonetos
provocados por veiculos ¢ a maior fonte de poluigdo atmosférica. A formagao de SOy na
combustdo pode levar a altas taxas de corrosdo e provocar a formagao de chuvas acidas.
As especificagdes com relagdo aos combustiveis tém se tornado mais rigorosas nos
ultimos anos devido a necessidade de redu¢do de poluentes de acordo com as agencias
de protecdo ambiental.

O principal processo de remogao de enxofre na industria de refino de petroleo ¢é
o da hidrodessulfurizagao, que ¢ restrito devido ao alto custo e severidade. Um processo
alternativo ao da hidrodessulfurizagao ¢ a adsorcdo, pois além de menor custo, apresenta
seletividade dos adsorventes para diversos processos de separagao.

Neste trabalho foram preparados dois adsorventes a partir da zedlita Nay,
através de troca i6nica com o ZnCl, sob agitacdo e controle do pH e da temperatura. Os
adsorventes preparados foram secos em estufa a 120°C, durante 12 horas e calcinados
em mufla a 600° C por 1 hora. A troca foi realizada a fim de se obter 0,5% e 5% de ZnO
incorporado a zedlita. Em seguida, foi realizada a etapa de peletizagdo, com adi¢do de
5% grafita e posterior calcinagdo nas mesmas condi¢des da preparagdo dos adsorventes.
Os materiais foram entdo caracterizados por espectrofometria de absor¢do atdomica,
difracdo de raios-X (XRD) e medida de area superficial por adsor¢do de No.

O estudo da dindmica de adsor¢do do propanotiol em ciclohexeno foi realizado
usando uma coluna de leito fixo em escala de laboratorio, utilizando os adsorventes
zeoliticos Zn (0,5%)Y e Zn (5%)Y e o adsorvente comercial Selexsorb. O processo de
remocdo de enxofre foi acompanhado mediante um Analisador de Enxofre EDX-700,
Modelo RayNY, marca Shimadzu.

Os dados da dindmica de adsor¢do do propanotiol em ciclohexeno para os
adsorventes zeoliticos Zn(0,5%)Y e Zn(5%)Y e o adsorvente comercial Selexsorb,
foram ajustados segundo um modelo matematico que envolve os efeitos de convecgao,
dispersao axial e transferéncia de massa externa. A solucdo deste modelo foi realizada
com aplicacdo do método de diferencas finitas. Os valores médios dos coeficientes

foram dados por D,x = 9,2 x 10* cm®*min'e Kis= 9x10°° cm min”'.

PALAVRAS-CHAVE
Enxofre, Adsorcao, Zeolita, Leito Fixo
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The emission of poisons like SOx and hydrocarbons from automotives vehicles
is at the moment one of the major sources of atmospheric pollution. The SOx, for
instance, is responsible for corrosion in cars, industrial facilities and acid rains. So,
during the last years the environmental protection agencies have reduce drastically the
levels of permitted emission of pollutants from fuels, making the specifications very
strict.

The known main sulfur removal process in oil refineries is hydrodesulfurization
but it aggregates high costs to the products. An alternative process may be its removal
by adsorption, as it is a process of comparatively lower costs and selective to the
adsorbents for different separation processes.

In this work adsorbents from NaY zeolite were prepared by ion exchange with
ZnCl2 under agitation and dried in an oven at 120°C for one hour. At the end of the
operation one sample had 0,5% and the other 5,05 % of ZnO incorporated to the zeolite.
They were then pelletized with the addition of 0,5% of graphite and calcinated at the
same conditions. These adsorbents were characterized by atomic adsorption
spectrometry, X-ray diffraction (XRD) and its surface area was measured by BET.

A propanethiol mixture with ciclohexene was used as a representative oil ample
for the dynamic adsorption study in a fixed bed column at laboratory scale. Besides the
prepared zeolites, Zn(0,5%)Y and Zn(5%)Y a well known commercial adsorbent,
Selexsorb, was also used. The removal process was accompanies via the sulfur analyzer
EDX-700 Model RayNY from Shimadzu.

The dynamic adsorption data of propanethiol in ciclohexene obtained for the
three adsorbents were adjusted to a mathematical model which involved the convection
effects, axial dispersion and external mass transfer. The solution of this model was
obtained by apllying finite differences. The average values of the coefficients were

D=2 x 10* cm®*min'e Kis= 9x10°° cm min™'.

Keywords: Sulfur, adsorption, seolite, fixed bed.
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