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Objective

1. To develop a program for simulating the formation of sulfur dioxide and incorporate a
mathematical model of CaO adsorption with the existing program for simulating flow,
combustion and species distributions in industrial pulverized combustion

2. To use the program as a tool in an assessment of dry-adsorption technique for

desulfurization of pulverized coal combustion

Methodology

1. Carry out a study on chemical kinetic of sulfur dioxide formation and reaction mechanism
with oxygen. Propose a concept of calculating the formation rate in pulverized coal
combustion condition. Implement the idea in the computer program.

2. Perform calculation trials to test the degree of accuracy of the new program against mass
balance and validate the combustion results with published data.

3. Wirite the computer program to calculate the calcination and sulfation rates using the
mathematical models from existing literatures

4. Perform calculation trials to test the degree of accuracy of the new program with the
existing bench-top experimental data

5. Incorporate the module into the main program. Calculate mass, heat and momentum
balances for the particle. Add a special routine for calculating the particle tracks in
turbulent flow.

6. Perform calculation trials to test mass, momentum and heat balances. Check the data
transfer between routines

7. Apply the developed model for various case studies as appeared in the appendix
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it is found that the combustion condition of the selected furnace is not favorable for

adsorption process. This is mainly due to insufficiency in temperature level and residence time.
The mathematical solution help us informed with the likely course and location of CaQ patticle in
the combustion chamber. It also provides the calcination period and the accumulative amount of
sulfation load versus time from the starting point where the particle is introduced into the
chamber and throughout the calculation domain, which is not possible to monitor from an
experiment. Analyzing and adjusting the operating condition that yield sufficient time and
temperature level could maximize the adsorption efficiency. This help reduce number of

experimental trials thus the cost involved.
Conclusion discussion and the relation with previous work

The mathematical model for sulfur dioxide formation CaCO; calcinatoin and CaO suifation
has been developed and validated against some essential basic theories. Comparison against
the published combustion results were carried out and found satisfactory.‘ The degree of .
accuracy of the calcination and sulfation models is, however, limited within the range of validity
used in establishing the mathematical models. This research work has been performed in
conjunction with the research skills and knowledge gained from the previous work in the area

of computational fluid dynamics, specifically applied for industrial coal combustion.

Suggestion/Further implicationfimplementation

A new combustion chamber or reactor design will benefit from findings and the tool
developed from this research. As the particle undergoes sufficient time and temperature level,
adsorption efficiency will be improved. A low-cost dry adsorption technique may then be

considered as an alternative mean of desulfurization for coal combustion system.



