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ABSTRACT

Soot samples from Diesel {E) and Gasoline (@) based engines were investigated for the
presence of occluded toxic metals which may fragroenolatilizes into the near atmosphere
through air current. AAS analysis revealed that letthe Cd* level in raw Gasoline (Gr)
amount to 10.708ppm, over 90% could have volatilinat, leaving an estimated value of
0.932+2.852ppm in the soot. Almost all available’Cescaped leaving a non detectable limit as
against 3.316ppm in raw diesel. The sources ok8ignated lead (Pb) in the soot could not be
traced to the original gasoline (Gr =0.00ppm). Othevestigated parameters include acidic pH
for both samples, High conductivity for diesel saod fairly high bulk density for Gasoline soot.
Generally presumed volatility level of some of ¢hesetals in the soot is an indication that
fragmented soot could contribute to environmentdliytion of heavy metal.
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INTRODUCTION

Hundreds of elements and compounds such as leaniwa, chromium, benzene and
formaldehyde are known to be emitted during the lmastion of fuel in electric power plants,
engine of vehicles, furnaces and even fire plaBeme compounds are added to liquid fuels for
various reasons (such as MTBE, TEL, etc) to rigedttane no of the fuel and also to oxygenate
the fuel in winter months to reduce urban smog).Tdrgest source of air pollution is the
automobiles and the pollutants released by thenzalides and cars are usually grouped as
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hydrocarbons (HC), Nitrogen oxides (NOx), carbommade (CO) and heavy metals some of
which resulted from additives during petroleummifg and blending.

Metals occur in air in different phases, as soligases or absorbed to particles having
aerodynamic sizes ranging from below 2.5 mm (fiaetiples) to 100 mm and larger (coarse

particles). Two major categories of particulate teradre fine particles and coarse particles. Fine
particulate matter (FPM) comprises of particledweierodynamic diameters 2.5mm or less. They
are emitted from fossil fuel combustion, motor ahiexhausts (including diesel) and wood

burning. Several toxic metals, including arseniadroium, lead, zinc, antimony, and their

compounds are associated with (FPM) in ambier{tLair

“Heavy metals” are terms given to the group of ateetand metalloids with atomic density
greater than 5g/cinusually associated with pollution and toxicol@giproblems [2]. [3] Stated
that “heavy metals” are a group of metals and sestals associated with contaminations and are
potentially toxic. [4] indicated that even light tals may cause health problems while [2]
indicated that metals heavier than vanadium coeldhéavy metal. Based on these definitions
and observations, heavy metals are therefore fikabsis essential (if they play basic role as
components of vital biochemical or enzymatic attgi in human body e.g Fe, Mn, Mo, Cr, V,
Zn) and as non-essential (if the metals are cladgsias with no biological, chemical and
physiological importance in man. Deficiency or higbncentrations of these metals may have
detrimental effect on health [5]. Once liberatetbinvironment, man-made chemicals and
products of heavy metals are taken up into the vtlynhalation, ingestion and skin absorption.
Heavy metals on exposure may not necessarily peodustate of toxicity in the body as they
accumulate in the tissues over time until they mgagic concentration [6]

When inhaled, very small particles containing neetal their compounds deposited beyond the
bronchial regions of the lungs into the alveoliiomg Epidemiological studies have established
relationships between inhaled suspended particutatdter and morbidity/mortality in
populations [7].The localized release of some heaeyals from inhaled particulate matter has
been hypothesized to be responsible for the Ilursgué damage [8]. Environmental
contamination and explosion to heavy metals sucmegury, Cadmium and Lead is a serious
growing problem throughout the world. Human expedorheavy metals has risen dramatically
in the last 50 years as the result of exponentigieiase in the use of heavy metals in industrial
processes and products [1].

Cadmium (Cd): The cadmium that industries use is extracted duttiegproduction of other
metals like zinc, lead and copper. Cadmium doescoatode easily and has many uses. In
industry and consumer product, it's used for begse(Ni-Cd batteries of mobile phones),
pigment, metal coatings, and plastics. A constite¢reasily fusible alloys, soft solder and solder
for aluminum; used in electroplating and as deaeddiin Nickel plating ;used in process
engraving, in electrodes for cadmium vapour larpbstoelectric cells, photometry of ultraviolet
sun rays; filaments for incandescent lights. Theger is also used in dentistry, as an amalgam
(1 Cd:4 Hg) [1]. Cadmium enters air from miningdustry, and burning coal and household
wastes, cadmium particles in air can travel lorggattices before falling to the ground or water. It
enters water and soil from waste disposal andsspillleaks at hazardous waste sites. Its bind
strongly to soil particles. Some cadmium dissoliesvater. It does not breakdown in the
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environment, but can change forms. Fish, plantsl animals take up cadmium from the
environment).

Cadmium stays min the body a very long time adlwuild up from many years of exposure to
low levels. Breathing contaminates workplace agti@gry manufacturing, metal soldering, or
welding) [9].Eating foods containing it, low leveis all foods (highest in sellfish, liver, and
kidney meats).Breathing cadmium in cigarette smd#teubles the average daily intake)
Drinking contaminated water. Breathing contaminaséédnear the burning of fossil fuels or
municipal waste [1]. Acute effects of cadmium ocbyrbreathing high levels dust or fumes and
may cause throat dryness, cough, headache, vomitimgst pain, extreme restlessness and
irritability, pneumonitis, possibly bronchopneumarand can cause death due to severe lung
damage .Eating food or drinking water with veryhigvels (metal and compounds) increase
salivation, severely irritates the stomach, leadimgromiting and diarrhea. Skin contact with
cadmium is not known to cause health effects in dnsnor animals. Long-term exposure to
lower levels of cadmium in air, food, or water lsad a buildup of cadmium in the kidneys and
possible kidney disease [1].

Chromium (Cr): Chromium is a naturally occurring element foumdrocks, soil, plants,
animals, and then in volcanic dust and gassesrnthe beginning of life, the mineral chromium
is important from the very earliest stage of l{Bmnception of new life begins a process of rapid
cell duplication by division (mitosis) repeatediihis requires lots of energy [10]. A substance
named adenosine triphosphate (ATP) provides energyuman cells. ATP is the basic energy
unit of the cell. If there is no ATP then therenis cell duplication. It is just that simple. That
makes ATP a very simple priority for the healthnfation of life. Combining glucose (blood
sugar) and oxygen produces ATP. Therefore, it istimiost importance that glucose is efficiently
provided for life to flourish. Chromium is essehfiar the insulin molecule to bring glucose into
the cells for glycoloysis—the first step in ATP grmtion [11].

Breathing contaminates workplace air (stainleg®lsivelding, chromate or chrome pigment

production, chrome plating, leather tanning).hargjlior breathing sawdust from chromium

treated wood. Breathing contaminated air, or inggstvater, or food from soil near waste sites
or industries that use chromium are all sourcesxpbsure to chromium. Very small amounts of
chromium (lll) are in everyday foods. All forms ohromium can be toxic at high levels, but

chromium (VI) is more toxic than chromium (I11). Ate toxic effects occur when breathing very

high levels of chromium (V) in air, which can dareaand irritate your nose, lungs, stomach, and
intestines. People who are allergic to chromium rasp have asthma attacks after breathing
high levels of either chromium (VI) or (111) [10].

Long-term exposures to high or moderate levels lmbmium (VI) cause damage to nose
(bleeding, itching, sores) and lungs, and can as®eyour risk of non-cancer lung diseases.
Ingesting very large amounts of chromium can caiemach upsets and ulcers, convulsions,
kidney and liver damage, and even death. Skin contath liquids or solids containing

chromium (VI) may lead to skin ulcers. Some pedmpwe allergic reactions including severe
redness and swelling. The American Department @itHeand Human Services has determined
that certain chromium (VI) compounds are known icexgens. This is based on increased lung
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cancer in some workers who were exposed to chromfummal studies also indicate chromium
(VI) is a carcinogen [1].

Lead (Pb): Lead is use as a construction material for equipmesed in sulfuric acid
manufacture, petrol refining, halogenations, swudtmn, extraction, and condensation. It is used
in storage batteries, alloys, ceramics, and pkslialso used in the manufacturer of pigments,
tetraethyl lead and other lead compounds, in ammeaniand for atomic radiation and x-ray
protection. Lead is used in aircraft manufactungjding construction materials (alloyed with
copper, zinc, magnesium, manganese, and silicos)lated cables and wiring, household
utensils, laboratory equipment, packaging materigdflectors, paper industry, printing inks,
glass industry, water purification and waterprogfin the textile industry. Lead itself does not
break down, but lead compounds are changed bygbwnair and water [12].When released to
the air industry or burning of fossil fuels or wasit stays in air about 10 days. Most of the lead
in soil comes from particles falling out of the.ality soils also contain lead from landfills and
leaded paint. Lead sticks to soil particles it does move from soil to underground water or
drinking water unless the water is acidic or “soft’stays a long time in both soil and water
[1]Acute exposure to lead is also more likely tocurcin the workplace, particularly in
manufacturing processes that include the use of (eay., where batteries are manufactured or
lead is recycled). Even printing ink, gasoline, dedilizer contain lead. Symptoms include
abdominal pain, convulsions, hypertension, rendafudyctions, headache, numbness, arthritis,
and vertigo [12].

Chronic exposure to lead may result in birth defechental retardation, autism, psychosis,
allergies, dyslexia, hyperactivity, weight lossak hands, muscular weakness, and paralysis
(beginning in the forearms). Children are partidylaensitive to lead (absorbing as much as
50% of the ingested dose) and are prone to ingeltad because they chew on painted surfaces
and eat products not intended for human consumgtierg., hobby paints, cosmetics, hair
colorings with lead-based pigments, and even ptaygt dirt). Addition to the symptonisund

in acute lead exposure, symptoms of chronic legwbgxe coulde allergies, arthritis, autism,
colic, hyperactivity, mood swings, nausea, and masb, lack of concentration, seizures, and
weight loss [12].

Petroleum: is a naturally occurring complex mixture madedmminantly of hydrocarbons and

other compounds of carbon and hydrogen, frequeothyaining significant amounts of nitrogen,

sulfur, and oxygen as well as smaller amounts okelj vanadium, and other elements. It can
occur in solid, liquid, or gaseous from as asphaitide oil, or natural gas, respectively [13].
Petroleum products are bulk fractions that arevedrifrom petroleum and have commercial
value as a bulk product.

Gasoline: is a complex mixture of hydrocarbons that boildow 200C. The hydrocarbon
constituents in this boiling range are those thaeh4-12 carbon atoms in their molecular
structure. Gasoline can vary widely in compositieagn those with the same octane number
may be quite different. For example, low-boilingtdiation with high aromatics contents (above
20%) can be obtained from some crude oils. Theatian in the aromatics content, as well as the
variation in the content of normal paraffins, bilaed paraffins cylopentanes, and cyclohexanes,
involve characteristics of any individual crude aihd influence the octane number of the
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gasoline [13]. Up to the first decades of the tuwathtcentury, gasoline was produced from crude
oil or natural gas. However, it was soon discovetet if the heavier portions of petroleum
(such as the fraction that boiled at a higher teatpee than kerosene, for example gas oil) were
heated to much higher temperatures, thermal degadéor cracking) occurred, producing
smaller molecules than were within the range slététr gasoline. Thus it became possible to
manufacture gasoline that was not originally in ttrede petroleum [7]. Because of the
differences in composition of various gasolinessafjae blending is necessary. The physical
process of blending the components is simple, keterchination of how much of each
component to include in a blend is much more diffic The operation is carried out by
simultaneously pumping all the components of a lgasdlend into a pipeline that leads to the
gasoline storage, but the pumps must be set tvedediutomatically the proper proportion of
each component. Baffles in the pipeline are ofteaduto mix the components as they travel to
the storage tank [13].

Diesel Oil: The principal end use of gas oil is as diesel foepowering automobile, truck, bus,
and railway engines. In a diesel engine, combussianduced by the heat of compression of the
air in the cylinder under compression. Detonatighich leads to harmful knocking in a gasoline
engine, is a necessity for the diesel engine. Adgtiesel fuel starts to burn at several locations
within the cylinder after the fuel is injected. @nihie flame has initiated, any more fuel entering
the cylinder ignites at once. Straight-chain hydrbons make the best diesel fuels. In order to
have a standard reference scale, the oil is mata@dgainst blends of octane and alpha
methylnaphthalene, the latter of which gives vepprpengine performance. High-quality diesel
fuels have octane ratings of about 50, giving thmes combustion characteristics as a 50-50
mixture of the standard fuels. The large, slowegimes in ships and stationary power plants can
tolerate even heavier diesel oils. The more visecoagne diesel oils are heated to permit easy
pumping and to give the correct viscosity at the fajectors for good combustion [13]

Energy and Environment: The conversion of energy from one form to anothtaoaffects the
environment and the air we breathe in many wayd,thos the study of energy is not complete
with-out considering its impact on the environmédaossils fuels such as coal, oil and natural gas
have been powering the industrial development aacamenities of modern life that we enjoys
since the 1700s, but this has not been withoutusmaesirable side effect. From the soil we farm
and the water we drink to the air we breathe, therenment has been paying a heavy toll for it.
Pollutants are emitted during the combustion o$ifteduels are responsible for smog, acid rain,
and global warming and climate change. The enviemtal pollution has reached such high
level that it became a serious threat to vegetatiold life, and human’s health. Air pollution
has been the cause of serious numerous healtheprshincluding asthma and cancer. It is
estimated that over 60,000 people in the unitetd sttone die each year due to heart and longs
diseases related to air pollution [12].

Soot: New techniques using heavy metal tracers were tabtkstinguish the area emitting the
pollution by its distinctive chemical signature.€fsoot picks up special signatures known as the
“soot prints” from the way it's burned (there amughly 20 class of sootSmog also contains
suspended particulate matter such as dust andegatied by vehicles and industrial facilities.
Such particles irritate the eyes and the lungsesthey may carry compounds such as acids and
metals. Analytical data on the levels of trace tgetand forms in which they exist in crude
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petroleum are very useful in deducting the sourakthe geothermal origin of crude oils. Such
data on petroleum products are useful in assesisengnpact of metals such as Ni, Cu, Fe, Zn.
Sb which are deleterious to oils, on the refining ppocessing of these products. Often,
organometallics such as tetraethyl lead and ziatkyli dithiophosphate are added to petroleum
products such as gasoline and lubricating oils eethyely to improve automobile engine
performance [13].

This research work compares two petroleum prodsctds for the analysis of metals, using
flame AAS. Three divalent metalsrCd®* and PB" were determined in Diesel and Gasoline
soots from the exhaust of automobile engines.c8ete of elements was partially based on
environment consideration and facilities availahleur laboratory.

MATERIALSAND METHODS

Petroleum soot from the exhaust of different pogenerating plant was randomly obtained at
different location within sokoto metropolis inclagj residential. 50g of each sample was
randomly procured from the exhaust of each powantpyenerator into clean sample holders
with seals they were level and stored at room teatpee. Samples were obtained at specific
location from five zones based on population indsxelated to generator operations. The zones
are: 1.UDUTH (Uduth, Kware road, and Gawon Namagnfir Yahya (Emir Yahaya Market,
Sahara Mechanic village and Buzaye), 3.Rima Bg$idima basin, Kwarnawa, Barracks and Old
air port),4.Tudun Wada (Tudun Wada area, Kofar, i@okoto Cinema and Kofar Tarauniyya)
and 5.Main Markete Zone (Market gate Aliyu Jodi abdndima).The most notable soot
generating area were identified and the soot welleated from the specified location and the
information of the sample are presented in Table 1.

Pretreatment: of sample entails breaking of lumps to powdere Hiready carbonized sample
were homogenized and taken for the preparation akiwg solutions. High analytical grade
purity chemical reagents and distilled water wesedi throughout the experiments. The
preliminary studies carried out sample include; gptgl examination, Moisture content, Bulk
density, pH and conductivity. Apparent colour exaation was done with naked eye and were
found to be black (Carbonized) powdered samplegshiis by [14], [15], [16]. Were adopted
and carefully followed for the estimation of Bulkebsity, moisture, pH/Conductivity
measurement respectively.

Sample Digestion (Wet Digestion): Sample Digestion using the wet digestion methatleza
described by [1], was followed with slight modifica.0.2g of each sample was mixed with
0.2g potassium permanganate (Oxidant) after whimh® Hydrogen peroxide was added the
resulting solution was treated with 10tepncentrated Nitric acid the sample was allowed to
settle for 1 hour followed by heating at 26@0Cc until the content reduces to between 3-5cm
The process was repeated until substantial quantiy obtained. The mixture was allowed to
cool at room temperature. Filtration was done usitigr paper No 42. About 10chof each
filtrate was diluted to 50chwith distilled water and the samples were labeied FAAS
Analysis [1]. Blank solution used to eliminate thentamination was prepared, using the
preparation procedure which contains sample volofmihe entire reagent used excluding the
soot sample.
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RESULTSAND DISCUSSION

PHYSICOCHEMICAL ANALYSIS: By definition the pH of a solution is given by the
equation pH =-log [H]*. According to the definition, pH is a measure loé thydrogen ion
concentration in a solution. This implies that & IpH value indicates a high hydrogen ions
concentration. Generally, pH all falls within theidic range for the analyzed soot samples. The
pH also determines the number of replaceable hyurag the carbonized sample which is an
indication that metals are present in the samptesice, the samples were ranked on the pH
values obtained in ascending order.For Diesel Bgot Ds> D, >D, > D3 > Dy, for gasoline
soot; G> Gg > G, > Gy > Gy > G, For kerosene soot;ge Ks> K 2> K3 > K3> Ksand for wood
soot; W > W, >Ws > W5> W, > W, Conductivity values obtained in this analysis aww.IThis

is an indication that the compounds of the samples mostly covalent with high carbon
contents. However the availability of divalent nigteould be critical in explanation for fairly
high values (92-229us/cm) conductance of Dieselnengoot. Conductance is a measure of
relative ease with which ions migrates. Therefdwe movement of these ions i.e. positive ions
(metals) will give an insight that heavy metals present in the solution of the samples. It is
well known that the conductivity of an electrolytecreases as the solution is diluted while the
molar conductivity increases upon dilution untillimiting value is reached [17]. This also
corresponds to the pH. The conductivity of elegtied decreases as the pH increases. From the
Table it is believed that the statements are tHence, these could be a factor to assess the
samples and arrange the samples in ascending &@eDiesel soot, P>D, >D3 >Dg >D,4 > Ds.

For Gasoline soot; G, >G; >Gs >G5 > G,.

Bulk Density is measures of strength / attritionttué soot. In this analysis all the values obtain
were less than 1. This is an implication that thet €an be easily and spread by air current to the
environment. The Gasoline soot presented higharega{0.590 for gand 0.661 for §.The
Table shows the values obtained of the above paeasdéased on the result the samples were
rank in ascending order. Moisture content; For Blis®ot. 3 =Ds > Ds = D, > D3 = Dy. For
Gasolinesoot; =G =G=G>G=Gs.

Metal Analysis. Table 3 Present the concentration (ppm) of Ph, &d Cr in diesel soot.
Availability flows the trend; Pb (0.006) > Cr (032> Cd. (BDL).The Table revealed that Cd
are majorly below detection limit i.e. sample frafq,D,,Dq, Dy, Dg,andD, gave no vales.
Generally, the mean value for lead (0.8606023ppm) is high in the series. Comparative study
revealed that lead and cadmium content in sootemgectively D and I3 times more than the
values in the reference Diesel. Hence volatilizand escape in to the surrounding air could be
suspected. Generally, Engines, especially Diesgihes are regulated for smoke capacity, total
oxide of nitrogen (N), total particulate matter and total Hydrocarbdime magnitude of
engine emissions depends on fuels consumptions {i@sent research considers particulate
emissions which majorly relies on soot Carbon asfdrined as solid materials collected on the
appropriate Filter at a given temperature[18], [T% ey could be carrier’s toxic metals.

Table 4 shows that the availability of Pb, Cr ardid@ncentrations in ppm of gasoline petroleum
engine soot. From the result it was found that @83+2.85) has higher mean value, withy G
having below detection limit and Cr having the teadue. The level of metals is in the order of;
Cd (0.93t2.85)>Pb(0.0530.023)>Cr(0.00). It also found that in Pb;,G,,G¢ as well as Gr,
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gave no value. From the results, Cd in referenselge an insight on the fact that the detected
Cd in the soot could be linked to the Diesel itsatfd almost 10 part of escaped the
surroundings. Thus reducing the value from 10.72083r to between 0.092 and 1.268 for the
soot.

Table 1: sampling and sampleinformation/description

Samplingsite  Samplel.D Fuel Uptake (L) rated out put M odel/M anufacturers

Uduth D1 313.8 1500kva 400series/Parkins England.
Uduth D2 221.4 1000kva 4000 series/Parkins England
Kware road D3 60.5 100kva 200 series/Parkins &l
Gawon nhama D4 62.5 200kva ds dd 200/Parkins Bdgla
Rima basin D5 442.8 500-2000kva dd 500 Parkindatng

Rima basin D6 30 13.2kw [150 China

Kwarnawa Gl 30 6.5 kw sp [18gf series Japan

Barracks G2 4 5.3 sp/400 rpm  yg30 sereis China

Old airport G3 30 5.5. kw fpg7800e

EmirYahaya G4 4 3.8ps/3,400 rpm  yg 30 series &hin

Sahara G5 30 7.0 kw fpg 30 series

Duzaye G6 4 3.0 kw [If8gf series China

D-Dieseal soot, G-Gasoline Soot, |.D- Identity,litré. .Locations; D1-Uduth, D2-Uduth, D3-Kware road4-
Gawon nama, D5-Rima basin, D6-Rima basin, G1-Kwamas2- Barracks, G3-0Ild airport, G4-EmirYahaya,-G5
Sahara, G6-Duzaye.

Table2: pH, Electrical conductivity, Moisture content, Bulk Density. From Diesel soot engines

Sample I.D pH  Conductivity(us/cm) Moisture (%) Bulensity(g/cri)
D, 3.12 229 5 0.160
P 3.30 226 10 0.146
P 3.16 218 5 0.140
P 3.36 096 20 0.543
P 3.41 092 10 0.152
p 355 101 20 0.484
G, 3.86 063 20 0.395
& 4.58 005 20 0.590
& 3.61 059 20 0.185
G 3.78 066 20 0.365
& 5.25 013 10 0.661
Gs 486 017 10 0.407
D-Dieseal soot, G-Gasoline Soot, I.D- Identity, litré

Comparative study: The sampling Table 1 shows that the expected ratggut for the
Gasoline-based engine is lower (3.0-6.5 kw) contpéwehe 100-2000kVA expected output for
the diesel - run engines. This is in accordancen¢oquantity of fuel required for efficient run.
Table 2 revealed that gasoline soot is denser tkignu0.365-0.661 g/cf) compared to the
Diesel soot. No clear distinctive percentage mogstuas observed while the Diesel soot tends to
be more acidic (pH; 3.12-3.55) than the Gasolirt¢; (.61-4.86). Another clear observation is
the High conductivity values (92-229 ps/cm) for Diesel soot as against low values (5.0-66
ps/cm) for the Gasoline soot. AAS analysis rewe#hat there is a high level of volatilization of
Cd?* from Diesel soot into the air current. Raw Dig) presented 3.316ppm while zero value
was estimated in the soot. On the contrary, Gasaliot presented up to 0.932 +2.852 pprfi Cd
value in the soot as against the 10.708ppm in &#we Gasoline (Gr). The low value of Cr

154
Scholars Research Library



F.A. Atiku e al Arch. Appl. Sci. Res.: 2011, 3 (4)147-156

(0.04ppm) has its origin not linked to the raw Gemosoot (Gr=0.00ppm). No Cr was estimated
in most of the Gasoline soot sample. On the othadhCf* in the Diesel ranges from 0.4 in the
soot to 0.8ppm in the raw sample. Value atlléPb) in raw diesel was quantify as 0.06ppm
as against 0.00 ppm in raw gasoline Thus, it inspliet the estimated Ptn G; ,G, and G at
0.08,0.04 and 0.04 ppm respectively, could be tmk external sources within the engine or
exhaust.

Table 3: Lead (Pb), Cadmium (Cd) and Chromium (Cr) concentrationsin Diesel Engine Soot

samples Potehtiaixic metals
Pb Cd Cr
(ppm) (ppm) (Ppm)
D1 ND BDL 0.04
D2 ND BDL 0.04
D3 0.04 BDL 0.04
D4 ND BDL 0.04
D5 0.04 BDL 0.04
D6 0.08 BDL 0.04
Dr 0.08 3.316 0.08
Mean 0.06 BDL 0.0228594
SD 0.023094 1.2150294 0.0258461

ND-Not Detected, BDL- Below Detection Limit, Drf&enced Diesel Soot, D- Diesel Soot and Locati@is;
Uduth, D2-Uduth, D3-Kware road, D4-Gawon nama, D&R basin, D6-Rima basin

Table: 4: Lead (Pb), Chromium (Cr) and Cadmium Concentrationsin Gasoline engine soot

Samples Potehtiaxic metals
Pb Cr Cd
(ppm) (PPm) (PPm)
Gl ND 0.04 BDL
G2 ND ND 1.268
G3 0.08 ND 0.696
G4 0.04 ND 0.62
G5 0.04 ND 0.092
G6 ND 0.04 0.428
Gr ND ND 10.708
Mean 0.053333 0.932093
SD 0.023094 2.852126

G-Gasoline, ND-Not Detected, BDL-Below Detectiomitiand Locations; GKwarnawa, G-Barracks, G-Old
airport, Gi-EmirYahaya, GSahara, G-Duzaye

CONCLUSION

Generally, Engines, especially Diesel engines agelated for smoke capacity, total oxide of
nitrogen (NQ), total particulate matter and total Hydrocarbdme magnitude of engine
emissions depends on fuels consumptions. This pressearch considers particulate emissions
which majorly relies on soot Carbon and deformedddisl materials collected on the appropriate
filter at a given temperature. This Comparativedgtuevealed that cadmium and chromium
content in soot are respectively lower than thathef reference (raw or original) diesel and
gasoline oil. The reduction was linked to fragmé&ataor volatilization of these metals into the
air current, thus, could possibly contribute tovyemetal pollution within the surrounding.

155
Scholars Research Library



F.A. Atiku e al Arch. Appl. Sci. Res.: 2011, 3 (4)147-156

REFERENCE

[1] US EPA, Toxic heavy metals: sources and speeffiects.1996. Retrieved on

30/10/2004 from http://www.extremehealth.com.

[2] Alloy, A, and AyresCME newslettet997 5(4):4-6

[3] Duffus, J.H.,Pure Appl. chem200274(5) 79-801.

[4] Mats H.. CME Newsletter 1997, 5(4):1-4 retrieved on 10/11/2004from
http://www.lcmm.com.

[5] Lenntech,M., “Heavy Metals2004 retrieved on 8/11/2004 from
http://www.lenntech.com.

[6] Documentation 2(2002). “Why Heavy Metals are hazardous” retrieved oilB8M4 from
http://www.become healthynow.cm

[7] Yang, L; Zoya, S; Paul,K and Sahimi,Uhd Eng. Chem. ReX)05 44(1) : 6804-6815.

[8] Osibanjo, O, O., and Ajayi S.(Nigerian Journal of Natural Scienc&889. 4: 33-40.

[9] Itodo,A.U; and Itodo,H.UNature and Scienc2010 8(4):54-59.

[10] Harhard ,K ;Jon , V and Krahl,J. The Biodiebindbook. T Edn .AOCS Press. lllinois ,
2005 163-164.

[11] US EPA. USA Environmental Protection Agenciir‘Trends in Toxic Air Pollutants. Air
Toxics Monitoring Newsletter ,” July2004. www.epa.gov/airtrends/toxic.html.

[12] Jones, J. C. Atmospheric pollutior™.&dition. Jones and ventures Pub. APS California,
2008 64 -71.

[13] Sami Matar. Chemistry of petrochemical Proess$?® Edn. Gulf Pub.Co. Taxas2000
140.

[14] Itodo A.U., Abdulrahman F.W., Hassan L.G, Btmdi S.A., and Itodo H.UNew York
Science Journal2010.3(5,cumulative No. 15):17-24

[15] AOAC., “Association of official Analytical Chuists. Official Methods of Analysis”
15"Edn. Washing D.C, USA1990 69-88.

[16] Ahmedna M., Marshal, W. and Rao, Bioresource and TechnologQ00.

71(2):113-123.

[17] Atiku F.A ; Zuru AA.; lkeh P.O.; Itodo A.U.; BirmiYauri A.U.; Ambursa M.M.; and
Muhammad Ajournal of pure and applied science2010 3(4):120-127.

[18] Tumolva, L; Ji-Yeon P; Jae-suk Kim, Arthurludith, C;, John, G. and Kihong, Korea
Research Foundation2009 7:1-14.

[19] Peter, A;Stephen, B; Darren, P; Julian, B; N€eToxic Emissions from

Diesel Vehicles in Australia. Parsons Australia.wea.gov.au/atmosphere/airtoxicz003.

156
Scholars Research Library



