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Abstract

Nitrogen oxides (NOy) belong to one of the pollutant families about which many
industries are concerned in the past decades, as they have a harmful effect on
creatures and the ecosystem. A lot of research exist that study NOy reduction and
some are practically adopted by industrial plants. The Siam Cement Group (SCQG),
like many other chemical plants, is also concerned about NOy emission although SCG
has already applied ultra low NOy burners to some of its ethylene crackers which
results in a significant reduction of NOy level. However, the current NOy level emitted
by one of the olefin plants nearly exceeds the allowable limit. Moreover, SCG has
planned to expand olefin production in the future by increasing the number of
ethylene crackers which are the main NOy producers. Therefore, NOy level must be
further reduced in order to support the NOy credit required for the increasing NOx
emitted from the incoming crackers. Currently, SCG has attempted to find alternative
NOx reduction technologies that benefit the plant operationally and economically. In
this study, we aim to study some of the NOy reduction technologies that are being
used in olefin industries. Selective Catalytic Reduction (SCR) process is focused in
this work because it requires least modification to the existing process and gives high
removal efficiency. We use COMSOL Reaction Engineering Lab to model this
process to determine thermodynamics and mass transport parameters. Moreover, we
employ COMSOL Multiphysics to develop a 2-dimensional model of the catalyst to
predict the required minimum catalyst area. The simulation results suggest that 3
catalyst layers are required to achieve a NOy conversion of 85%. Each layer is
equivalent to about 28 standard catalyst modules with the dimension of 0.9m x 0.9m x
Im each.
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