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This research succeeds in modeling of sulfur dioxide
oxidation in plume using the Monte Carlo method for a single
point source and flat terrain. The physico-chemical
mathematical model is capab of simulating "the Gaussian
dispersions and chemical _t ormations of sulfur dioxide.
The mathematical model wdkg_ sed to assess sensitivity
analysis of Brimblecombe and 'S (1974) 's reaction rate,
Freiberg (1974)'s reactdon.rate ¥ onia-rich environment and
in ammonia-deficient 1ronmern: Ibusuki, Ohsawa and

Takeuchi (1990)'s re r@ e omu. onia-rich environment,
131 by ng parameters such as

which effects sulfatg 1 . pé
| relat&ﬁﬁ%ﬁ&?ml 1ty, temperature,
S foR s\ [ ThneL study, the measured

atmospheric stability

iron and ammonia com€ ,

sulfate concentratioxn Bang\ Na “was compared with the
‘ caleulated from Freiberg

y. and Powell (1977)'s first

simulated sulfate
(1974) 's reaction #8
order reaction rate.

b A v\

: In comparison 4y ilel§sh three chemical reactions,:
it is found that no wi eelcivhs - rﬁwblecombe and Spedding
(1974) 's reaction #ate.) only yrelative humidity of 99%,
Freiberg (1974)'s gacl oll** ' rate both of ammonia-rich
environment and iazdefic] nvironment plays a

for every atmospheric
ncentration or ammonia
al. (1990)'s reaction rate
cause significant ield
Nor ..as a result of the
, idity increase or the
ron—cen tration increase.

significant role in s .

stability class, température, . con

concentration variations.*ibusuki e

in ammonia-rich environment: doe :

for each atmospheric stability S
%ﬁe or the re " h

temperature decrea;
ammonila concentrats

, The results ( /sts of Freiberg(1974)'s
reaction rate in éé%monial ; vironigit and in ammonia-
deficient environm&nt indicate that the sulfate formation
increases with increqﬁlg relatiye humidity, iron and ammonia

n

concentrations , S . rature. Between
ammonia-rich eﬁfﬁ a m}f% ﬁ environment, the
Xield in the If d uch” m han' that in the

atter conditiohl for the same given condition. 1In the cases of -

varying atmospheric stabilit$y class, #the sulfat@iiroduction is

very low [ stabilities,
vice vers: he %ﬁ ik y )
high in th able’ atmosphere due to the nature o

ate is very
second order
reaction rate.

: , The measured yield during the dry season at the
location of Bang Na with wind velocity of 2 m/s and Freiberg
(1974) 's yields in some cases provide the comparable yields;
which indicate that Freiberg (1974)'s reaction rate may become
important if relative humidity, ammonia and iron concentrations

are high with low temperature in the environment .
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Nomenclature

concentration of the non-gaseous pollutant (g/m3)

stack diamete: i (m)

' 97 (mis)

 (m)

(m)
(mzls)
(mole/m3)
7(m3/mole-m1n) '
(mole/m3)
(molc/m3)2
(m?s)
(m?/s)
(m?/s)

mterds ntor i

ce or catalyst concentration m -)
)

ﬂ’um‘ﬂ"sf e g
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probability of sulfur dioxide to sulfate

transformation of the first sulfur dioxide quantum ()
probability of sulfur dioxide to sulfate

transformation of the second sulfur dioxide quantum )



Nomenclature (Continued)

Ptotal probability of sulfur dioxide to sulfate

transformation of the both sulfur dioxide quanta  (-)

o

Q —_ sntfur’ dioxide emissio , (g/s)
RH QN o
t (s or min)
C)
a X)
X)
(/)
v, (m/s)
X (m)
(m)
z (m)
8. )
-
N pressure‘l enng coeﬁim t for ammonium sulfate (m3/mole)
o FAHUGHENENINT
g, qLemcal dispersion coefficient
n o9 WW@MWQ@NHW ] &%olefm%
subscript [ ], initial condition
subscript [ ] o reacting condition Eg ' , ¢-)
SUBSCHPL [ ], paining TEMaining condition O]

subscript (),..  accumulation condition b ¢-)



Nomenclature (Continued)

subscript (), input condition o oty b ®
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