Chapter V

Conclusions and Recommendations

5.1 Conclusions
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mass comervatlon property, that is for each cell:
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5.1.2 The physical mathematical model, using the simulated hbﬁzontal and
vertical dispersion coefficients, is able to simulate the Gaussian dispersion which is
close to the result from the Gaussian plume model, using Pasquill-Gifford dispersion
cocﬁicients for atmospheric stability class A, B, C and D at 1 km downwind and for

atmospheric stability class C, D, E an \g and 10 km downwind.
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Relative humidity, temperature, iron and ammonia concentrations and

atmospheric stability class effect yields of Freiberg (1974)'s reaction rate as follows:

5.1.4.1 The sulfate formation increases with increasing relative

humidity, especially at relative humidity of 90% or higher .

5.1.4.2 The temperature increase decreases sulfur dioxide to sulfate

transformation. The sensitivity of %yicld to temperature depends mainly on relative
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humidity, meaning that there is a maximum %yield at the highc.st relative humidity and

lowest temperature for the same atmospheric condition.

5.1.4.3 The amount of iron concentration is essential for the iron
catalyzed oxidation of sulfur dioxide in solution. The higher iron concentration, the
higher the sulfur dioxide oxidation in aqueous phase. In Samut Prakam, observed iron
concentration inﬂueﬁces markedly formation in the stable atmospheric
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and sulfate formation in plume. The sulfate production is very low in the unstable and
neutfal atmospheric stabilities since the sulfur dioxide dispersion due to transportation
with high wind velocity and diffusion by turbulent eddies and good mixing does not
promote the second order sulfur dioxide oxidation rate. Vice versa, the conversion of
- sulfur dioxide to sulfate is very high in the stable atmosphere because the overall sulfur

dioxide oxidation rate is high due to low wind velocity and poor mixing. For each
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atmospheric stability of any given condition, yield is rapid in early plume life and then

proceeds at a slower rate and mostly tends to converge toward an asymptotic limit.

5.1.5 The measured yield is 13.67% during the dry season, where Alkezweeny
and Powell (1977)'s first order reaction rate gives the yield of 4.85% at the location of
Bang Na (MS1) with wind velocity of 2 m/s and Freiberg (1974)'s reaction rate in

many cases provide the yields of 7

5:2 Recommendatmn_s , _

5.2.1 Ambient ay/

to simulate sulfate formati

to be measured in order

522 Sulfur triofide, ated| from the ‘vatladitin catalyzed oxidation of
sulfur dioxide in combustic ber of ‘the power plant should be collected for

baseline sulfate concentrati tigp i ‘to 1in the atmosphere.

5.2.3 Simulation ofsulfur O] -,»; on in fuel oil from 3% to 2% in order

to study how reduced sulfix ( ifate formation.
5.2.4 Sampling ﬁs [fur ¢ congentrations as a function of

‘distance in plume by an alrpr m order to estimate the actual transformation rate of

sulfur dioxide to ﬂf% (ﬂ@sﬂ@%ﬁ ﬂﬂwﬂﬂaﬂ\ﬁe to provide furthur

understanding mt(l)q'!lctual rate of sulfatg formation. .
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