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ABSTRACT

The ambient concentration of a gaseous pollutant, sulfur dioxide (SO,)
was measured in five locationsin the University of Benin (Ugbowo Cam-
pus) and environ using “passive” sampling method and the sulphate
sampled was measured using ion-chromatography which has been found
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to be very senditive and reliable. The result obtained showed a spatial
variation in concentration at various locations. The highest mean SO,
concentration of 25.60ug/m?® was recorded at Uniben Staff School sam-
pling location and the lower mean concentration of 13.90ug/m® was aso
recorded at point between junior staff quarters and the kitchen complex.
However, the values obtained found to be lower than WHO annual aver-

age guideline value of 50pg/mé.

INTRODUCTION

Sulphur dioxideisthemost widdy distributed and
important air pollutant originating fromindustria and
domestic combustion.

It isformed upon combustion of sulphur-containing
materia and thus occursinthefluegasesingtalations
for the generating heat, vapour or el ectric power from
sulphur containingfuelse.g. cod. Itisalsoformed upon
roasting of sulphide-containing ores. Inthechemicd in-
dustry, thisgasisproduced in the contact processfor
the production of sulphuric acid and occursintheform
of theresidual SO, whichisconvertedinto SO,

NO, and SO, are gases that contributeto acidic
depositioninterrestrial ecosystem asdry-depositional
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gases or in dissolved form in precipitation, fog and
cloud®. In devel oped countries, SO, emissionsdepends
on levelsof industrialization and energy consumption,
whichisaffected by energy intensity and efficiency.

In developing country like Nigeria, biomassburn-
ing takesplacemainly, during land preparation for cul-
tivation and by huntersto causediscomfortin original
habitat of animal s hunted. Detailed review of sulphur
dioxide emissions from biomass has been given by
Andreae®. However, it appears likely that biomass
burning isthe dominant atmospheric sul phur sourcein
tropica latitude (25°N-25°S) during the burning sea-
son®l,

University of Benin, Benin City, Edo State Nigeria
islocated withinthe Niger DeltaRegion. Niger Delta
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Regionischaracterized by wetland. Emissionsfrom
natural sourcelikewetlands, oceans, volcanoes, plants
and anima shave been reviewed by different authorg>24,

Sulphur dioxideisastrong irritant, which affects
upper respiratory system and can be perceived by its
odour and tasteeven when diluted. It iscommonly un-
derstood that duphur dioxidereducesatmosphericvis-
ibility, damagesvariousmateria sand agricultura crops
andisdetrimenta to human health. When sul phur diox-
ideisoxidized and hydrolyzed, it givesrisetoacid rain™,
Acid rain damages aquati c ecosystem acidifiesthe soil
and causesforest decline.

Bearing in mind the effects mentioned above, the
present study was undertaken to ascertain theambient
concentration of thisubiquitous/pollutant (SO,) inthe
atmosphere of the University campuswith population
of over 30,000 people.

MATERIALSAND METHOD

Sudy area

Ugbowo Campus, University of Beninispopul ated
withwell over 30,000 inhabitants made of studentsand
staff with their families. Four samplinglocationswas
selected insidethe university campusand onewithin
theenvironto serveascontrol.

SO, monitoring

SO, monitoring was carried out by using apassive
sampler manufactured by Passam Ag Thesampleris
composed of apolypropylene housingwith an opening
of 20mmdiameter. Toreducewind disturbance, aTeflon
membraneisattached, supported by awirenet. Theprin-
cipleof diffusion sampler sulphur dioxideisbased on
diffusion of sulphur dioxidemol eculesonto an absorbent
medium inthiscaseafilter coated with amixtureof so-
dium carbonateand ethyleneglycol™. Theabsorbentin
thesampler selectively adsorbs atmospheric SO, which
oxidesto SO, and eventually SO,?.

Thetubeswere exposed at aheight of 1.9 metres
for aperiod of two weeksat fivelocationswithin Uni-
versity of Benin (Ugbowo Campus) and environ. The
samplerswere harvested and taking to the laboratory
forandyss.

Sampleprepar ation and measur ement
Thegpplication of classcad andytica methods(such
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gravimetry), turbidimetry and titrimetry, various spec-
trophotometric and flow injection methodsisusually
limited by insufficient sengitivity, limiting working range
or labour intensive procedures¥. Sulphur dioxide de-
terminationin sulphateform us ngion-chormatrography
therefore provides sensitive, wideworking range and
less abour intensive procedures. Sulphatetend to be
strongly adsorbed by theion-exchange columnt2,

The exposedfiltersof the passive samplerswere
putinapolyethelenevids. 5ml solutionof 0.3% H.0,
was added and the sol ution extracted in awater bath.
Theviadswere centrifuge at 4500 rpm for 10minutes.
The solution wasfiltered through amicrofilter (45um)
usingavacuum pump. Findly, Hewl et Parkard’s(mode
HP110 series) HPL C fitted withion-chromatography
column wasused to measurethe sulphateion adsorbed.
Earlier, themobil e phase (el ement) has been prepared
using sodium hydroxide mobile phase additiveand ac-
etonitrile.

RESULTSAND DISCUSSION

Theresult obtainedispresentedin TABLE 1and 2
below. TABLE 1 showsboth spatid and tempord vari-
able of the measured SO, concentration. Theranges

TABLE 1: Measured so, concentration during the three
monthsof study

AnalysisAnalysis Analysis

Code ; . ;
during during during
January May September
Uniben main gate A 2566 1611 20.93
Faculty of science B 2601 1711 2198
generating
Between junior staff
guarters and kitchen C 1470 12.60 11.80
complex
By the bridge linking
uniben with benin - D 2690 2380 19.20
auchi road
Uniben staff school E 2883 2302 24.90
Analysis of contents of the tube in pg/m?
TABLE 2: Monthly mean SO, in pg/m?
L ocation Code Monthly
mean std

Uniben main gate

Faculty of science generating set
Between junior staff quarters and
kitchen complex

By the bridge linking Uniben
with Benin Auchi road

Uniben staff school

20.90+4.8
21.70+£ 4.5

A
B
C 13.90+1.49
D
E

23.50+3.87
25.60+2.99
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for the three periods studied are 28.88-40.70ug/m?,
23.80-12.60ug/m?® and 24.90-11.80ug/m?®.

TABLE 2 showsthat intheentire period of moni-
toringamean monthly SO, concentrationrangeof 25.60
ug/m? obtained at the Uniben Staff School to 13.90ug/
m? obtained at a point between Junior Staff Quarters
and kitchen complex wasrecorded. Also, the TABLE
showsclearly that ambient concentration of SO, mea-
suredindifferentlocationsvariesfrom stetoste. While
Ste ‘B’ hasageneration set that serves Faculty of Sci-
enceincaseof power outage, Ste “C’ isclosetokitchen
complex wherewood is used asasource of energy to
cook. Surprisingly, thesite B and C recorded rel atively
lower SO, concentrations.

SiteD, whichislocated withintheUniversity environ
andisfar from sourceof pollution recorded relatively
higher SO, concentration. Ambient concentration of
air pollutants depends on strength of the sources, effi-
ciency of their dispersion and other meteorologica con-
ditiong™.

Depending onwind direction, wind turbulence, to-
pography and other meteorological factors, ambient
concentration of pollutant may behigher a sitefurther
than vicinity of theemission source. Therefore, thepre-
vailingwind directionisanimportant factor that deter-
mines areasmostly affected by air pollution source®.
Inview of this, occupantsof blocksof flats, Vice Chan-
cellor lodgeand Chancellorslodge arelikely to have
higher air pollution load than occupants of student’s
hostel, Junior Staff Quarters and part of Senior Staff
Quarters.

However, annud mean va uesobtained werefound
to belower internationdly set standard of 50ug/m3Y,
Thereisneed to reduce or maintain thislow level of
SO, pollutant considering effect of thepollutant which
includesacidic precipitation, health effect and reduc-
tioninamaosphericvighility.

CONCLUSION

Though the values recorded were bel ow set stan-
dardsboth nationally and internationaly, it wasfound
to berdatively high consdering very minimal presence
of industriesin ancient city of Benin, wherethe Univer-
sty of Beninislocated. Besides SO, from bush burning
during huntingand land clearing whichiswiddy prac-
ticedinBenin City, itislikely that far distancesourceis
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responsibility for relatively higher SO, concentration
monitored at different Stesof thestudied area.
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