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Abstract : In this study, we performed numerical simulation for the catalyst regeneration process of diesel desulfurization reactor.
We analyzed the changes in regeneration process according to purge gas flow rate, catalyst permeability, reactor size, and heat
loss of reactor. We have found that the regeneration process is very much affected by temperature changes whereas it is hardly
affected by catalyst permeability and porosity. We also estimated the regeneration time according to purge gas flow rate and initial
temperatures and have found that increasing purge gas temperature is more effect for fast regeneration. The present results can be
utilized to design a regeneration process of diesel desulfurization reactor for a fuel cell used in ships. Furthermore, the present
work also can be used to design low sulfur diesel supply in oil refineries and therefore contribute to the development of clean

petrochemical technology.

Keywords : Fuel cell, Desulfurize reactor, Catalyst regeneration, Numerical simulation, Clean petrochemistry
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Figure 1. Schematic of desulfurization reactor geometry and tem-
perature distribution (a) 3D geometry, (b) temperature
distribution inside the desulfurization reactor.
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Figure 2. Concentration of sulfur vapor in reactor (a) concentration
distribution according to purge gas flow rate, (b) con-
centration at the center of reactor according to purge gas
flow rate, (c) concentration at the center according to
permeability of packed bed.
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Nomenclature

Qm : Flow rate

u : Fluid velocity
p @ Viscosity

p : Density

K : Permeability
p : Pressure

Or : Heat transfer rate

Cyerr © Effective specific heat

T : Temperature

q : Heat flux

keir : Effective heat conductivity

D: : Diffusivity of residual sulfur

C; : Concentration of residual sulfur

R : Reaction rate of phase change

Nr : Number of residual sulfur

D, : Diffusivity of sulfur vapor

C, : Concentration of sulfur vapor

N, : Number of vapor sulfur

my : Total sulfur remaining on the catalyst at time ¢ (mol)
mo : Sulfur present when desorption is initiated
ka : Velocity coefficient of the desorption process
Siniiat : Initial amount of sulfur in catalysts

Sout : Emitted amount of sulfur from reactor
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