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Using Stella System Dynamic Model to Simulate

Activated Carbon Unit Operation Laboratory Test

Di-Shiang Shiu', and Jao-Jia Horng’
! Student, “Professor of Department of Safety, Health, and Environmental
Engineering, National YunLin University of Science and Technology,
Douliou, Yulin, Taiwan 640

Abstract

The adsorption uses the absorbent to eliminate solutes or pollutants from solution,
commonly uses like powder and granular activated carbon and so on. The application
is widely uses in the water, wastewater and organic industrial waste treatment. The
adsorption could remove many kinds of inorganic and organic matters as well as
economic and practical in application.

This study designed an unit in the unit operation of activated carbon for adsorption
experiment. Because of complication and time-consuming in experiment operation,
students usually fail to understand the experimental theories and operation principles.
This research applied STELLA!"! a system dynamic modeling tool, as well as
VENSIM™ | for feedback charting to assist students in understanding the principles, the
experimental design and operating conditions. The model may also use to discuss the
arrangement of absorption column(s) for sole, in series or in parallel time and to
simulate operation processing and treatment effects. As the columns were arranged in
series, the overall breakthrough volume is larger than that of sole column. The
efficiency of activated carbon is also better. The absorption columns in parallel
divides the flow into two with shorter processing time. The tests of absorption
capacity comparison used phenol, benzene and chlorobenzene with the larger capacities
in the order of phenol, chlorobenzene and benzene. The program also designs many
control switches to simulate the operation of experiment parameters in order to find
the best treatment operation and alternatives.

This program may utilize in the class of unit operation to assist teaching. It is
convenient for students in studying the principles and the experiments of the activated

carbon adsorption. It should be develop to apply in design the treatment by activated
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carbon fixed bed absorption column and the wastewater treatment process.

Keywords: system dynamic model, teaching aid, activated carbon adsorption
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