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Modeling and Simulation of Three-phase Hydrogenation Reactor in
2-Ethyl Hexanol Production Process

M. Gholami, A. Dashti
ABSTRACT

In this paper, steady-state modeling and simulation of three-phase trickle-bed hydrogenation reactor in

2-ethyl hexanol production process was carried out. The series reactions take place on nickel/silica
supported catalyst. Among various kinetic models, the appropriate kinetic model based on Langmuir -
Hinshelwood adsorption mechanism was used. The mass and heat transfer equations for both gas and
liquid phases were solved simultaneously using MATLAB software. The catalyst effectiveness factor was
considered to be constant and variable. The simulation results were validated with available industrial
data and then, the sensitivity analysis was done for the main parameters of the process. Predicted results
of simulation show very good agreement with the actual data. In addition, effect of inlet temperature and
components concentration was studied on output temperature and product concentration. The presented
model can be applied to understanding dynamic behavior of reactor particularly for its control and
optimization.
KEYWORDS

Modeling and Simulation, Hydrogenation, 2-Ethyl hexanol, Trickle-bed, Kinetic model.
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