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. . ABSTRACT

This work is aimed at developing a mathematical model to determine the concentration
of Hydrogen Sulphide pollutant in air from the gas flare of a refinery. To achieve this,
expernimental data on concentration of Hydrogen Sulphide from Kaduna refinery and
petrochemical company Nigeria were collected and the dispersion model was
deve_loped bas_ed on Gaussian distribution principle. The simulation of the model was
carmied out using visual basic Programming. It was observed from the simulated result
that the gas dispersion model developed for Hydrogen Sulphide showed a remarkable :'
agreement with the dispersion pattern, and agrees with the experimental results with a ‘
correlation co-efficient of (.98 Thus, the model can be used to determine the safe s
distance for human habitation fro

m an industrial area and the refinery in particular. g
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INTRODUCTION

The environment is the entire physical surrounding which include the
affect the growth, development and existence of all living matter.
and its technology ability limited, its activities inflicted little
regenerative process of nature, but as population increased and bec

man’s technological capabilities increased, man was able 1o tem

> : porarily “dominate” nature but at the
expense of his well-being and the natural environment which serves as his life support system. Man then
began to realize that development couldn’t be sustained naged.

There arose a new pressing challenge created by these a

material and other influences, which
When the human population was smalj
damage which were repaired by the
ame concentrated in urban areas and as |

major goals of understanding and con
complementary because effective system control requires that systems be understood and modelled. T
be achieved through mathematical modeling (The World B i

ook Encyelopaedia, 2001). This resear
at developing a mathematical model to determine the concentration of Hydrogen Sulphide in
typical refinery and its environs-Kaduna Refinery and Petrochemical Company (KRP '
Nigeria in order to safeguard the environment and prevent damaging effect of toxic gas on

LITERATURE REVIEW : | B
Environmental pollution is one of the most serious jpmbl?ms .fa*c' ;
Badly polluted air can harm crops and cause life threatemng ﬂlnes
capacity of the atmosphere to filter out the sun’s harmful ulgr
these and other air pollutants have begun to change t&; '
soil pollution threaten the ability of farmers to grow enough
orgamisms. Many people think of air, water and ¢
of the parts of an environment — air, water.
ammals living within the environment. Air
fuel exhaust and smoke. It can harm the he
Structures. According to the world heal
hazardous levels of air pollutants (Milte
such large amounts of gas and p

4mosphere in balance. There are two R
pollution.

Outdoo g Air Pollution
Most of the outdoor air
and from, industrial proc
Rlease of o chernical c:
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gon [ypes of cuideors air pollution is s L. SIMOE is & brown, hazy mixture of aases and panticulates. ki
velons when certam £ases released ¢} N the C(i”]hl;S(i('\” of 111\50“1'18 and

. other petroleum products react with
gelit in the atmosphere. This reaction creates hundreds of harmful chemicals. which make up smiog. One
e chemicals in smog is a toxic form of oxveen called ozone. Exposure 1o high concentrations on ozore
ses headaches, eves pain and irritation of the respiratory tract in many individuals. In some cases. ozone

lower atmosphere can cause death (Osei, 1998) “Acid rain” is a term for rain and other precipitation

gt is polluted mainly by sulphuric acid and nitric acid. These acids form when gases cailed sulphur dioxide
d mitrogen oxides react with water vapour in the air. These gases come mainly from the burning of cozl,

5. and o1l by cars. factories. and power plants. The acids in acid rain move through the air and water and
grm the environment over large areas.

doors Air Pollution

is eccurs when buildings with poarly
[ indoor pollutants are tobacco smoke,
icles, and hazardous fumes given off b

designed ventilation systems trap pollutants inside. The main types
gases from stoves and furnaces, household chemicals, small fibre
y building materials including insulation, glue, and plant.

iffects of Hydrogen Sulphide

. there may be permanent or long term effects such as headach . i
€mory, and poor motor functions (www. atsdr. cde. gov/facts 114. htm) Scientists have no reports of

eople poisoned by ingesting hydrogen sulphide. Pigs that ate feed containing H,S experienced diarrhoea for

ew days and lost weight afier about 105 days (.ref) They also have little information about what happens

own that care must be taken with the compressed liquefied
foduct 1o avoid frostbite. (www. atsdr. cde. gov/facts 114. htm)

2> concentration in the air was determined
jowcon Gasman II. Crowcon gasman 11 is
ygen. HoS or the presence of a single t

by using a small monitor remote Sensor
a personal gas detector that continuously

oxic or flammable gas in air. It is desi
ividuals working in hazardous environment such as confined spaces. This w

ight visual alarm warning when preset concentrations of gas are exceeded. Cr
by pressing the large bottom is an environment with clean air. The instrument
arm LEDs and sounder for 5 seconds before entering monitoring mode. The b

apacity indicate the battery

» 1s taken to the process plant at designated areas
fare gas. The concentration of H,S is known by sim

0wn numerically on the display. The concentration of
tlerval of time and this should not exceed 10ppm.

commonly called the
monitors the level of
gned to be worn by
ill give a loud audible and '
owcon Gasman is switched T
tests all LCD segments, red ‘
attery symbol and a number -
condition. The instrument, :
where H,S comes out with
ply switching on the sensor and the gas level is
H;S is monitored in a particular area at regular

Evelopment of Mathematical Model for Hydrogen Sulphide Concentration
athematical modeling is a comprehensive process of representing real
athematical equation and extracting from them useful information for understanding and
leyers, 1992). In recent years, mathematical modeling has become a powerful tool to sobh
- rconnected and interacting phenomena arising from the rapid developments taking place ir
“hnology. The success in physical sciences in terms of valid mathematical models d
end the modeling methodology to other emerging fields of inquiry in which er
Most discharges of H,S 1o the atmosphere are from the stack, and this pollutan
Wnward ang disperses horizontally and vertically, diluting steadily. This takes the

Uibution equation and s & function of wind speed and atmospheric stability. The
SISts of the following stages:

-world phenomena in
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