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Abstract- One of the major air pollutants of concern is 

dust, which have become a global problem due to its impact 

on both humans and the environment. In this study, we 

investigated the heavy metals concentration in the settled 

dust obtained from residential indoor and outdoor 

environment in Akure metropolis, Nigeria. The oxidative 

potential (OP) of the dust to trigger oxidative stress upon 

inhalation and the health risks associated with the heavy 

metal content in the dust were also evaluated. A total of 

eight samples were collected from indoor and outdoor 

settled dust at different locations within the city. The heavy 

metal contents and water extracts of the settled dust were 

determined using atomic absorption spectrophotometer. 

The OP of the water extracts were determined using 

ascorbic acid (AA) assays. The mean concentration of 

heavy metals in the digested and extracted dust was in the 

order Zn> Cu> Fe> Cr> Mn> Pb> Cd > As, with 

Zn>Cu>Fe>Cr>Mn being more frequently detected in 

indoor and outdoor samples. The differences between the 

heavy metal content of indoor and outdoor samples were 

not significant. The results of the pollution indices using 

both contamination factor and pollution load index 

classifies the dust samples as having low heavy metal 

contamination. In the current study, the OP values in 

indoor and outdoor samples based on AA assay was 5 ± 1 

AA nmol/min. μg and 4 ± 1 AA nmol/min.μg dust, 

respectively. The OP values are in the lower range of 

values reported for dust samples from other cities. The 

target hazard quotient (THQ) calculated for each heavy 

metal was generally less than 1, suggesting no adverse 

health risk associated with the heavy metal content of the 

samples. Overall, the result of this study demonstrates that 

the dust samples have low heavy metal contamination and 

there is no significant health effect associated with the 

metal content of the sample The differences between the 

heavy metal content of indoor and outdoor samples were 

not significant. The results of the pollution indices using 

both contamination factor and pollution load index 

classifies the dust samples as having low heavy metal 

contamination. In the current study, the OP values in 

indoor and outdoor samples based on AA assay was 5 ± 1 

AA nmol/min. μg and 4 ± 1 AA nmol/min.μg dust, 

respectively. The OP values are in the lower range of 

values reported for dust samples from other cities. The 

target hazard quotient (THQ) calculated for each heavy 

metal was generally less than 1, suggesting no adverse 

health risk associated with the heavy metal content of the 

samples. Overall, the result of this study demonstrates that 

the dust samples have low heavy metal contamination and 

there is no significant health effect associated with the 

metal content of the samples.  

 

Index Terms- Air Pollution, Reactive Oxygen Species and 

Settled Dust. 

 

I. INTRODUCTION 

 

Dust in the atmosphere is a heterogeneous mixture of 

extremely small particles and liquid droplets. Settled 

dust in indoor and outdoor environments can originate 

from a variety of sources, depending on the activities 

and processes that are taking place. Sweeping and 

cleaning floors generate dust in the indoor 

environment due to mechanical attrition of solid 

materials. Wind, vehicle exhaust emissions (from 

fossil fuel combustion), and non-exhaust emissions 

(tyre, brake, and vehicle wear processes factors) all 

have a significant impact on the composition of 

atmospheric particulate matter (PM10 and PM2.5) 

(Zhao et al., 2014). 

 

Fine dust particles have a larger surface area, which 

allows them to adhere to more pollutants, including 

potentially toxic elements Aryal et al., (2015). 

Inhaling dust particles/particulate matter can result in 

a variety of respiratory difficulties including death 

(Bai et. al., 2007, Dockery et. al., 1993; Dominici et. 

al., 2003). In the presence of endogenous reductants, 

redox active species such as heavy metals in particles 

can cause the production of reactive oxygen species 

(ROS) in the lungs. Human exposure to particles is a 
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major contributor to the global disease burden with a 

well-established link to millions of premature deaths 

each year, as well as millions of cardiovascular and 

respiratory 

hospitalizations (Cohen et al., 2017; Morakinyo et al.,

2016; Hoek et al., 2013; Gakidou et al., 2017). 

 

The oxidative potential (OP) of particles, defined as 

the ability of particles to generate ROS, is an important 

factor in determining the toxicity of dust and particles. 

Excessive production of ROS induces oxidative stress 

(Godri et al., 2010), which has been recognized as the 

main mechanism underpinning dust and particles 

toxicity in humans (Yadav and Phuleria, 2020). The 

OP of dust and PM samples has been reported by 

different researchers in various countries of the world 

like Angola, Mexico, China, Iran, Italy, Netherland 

e.t.c (Cho et al., 2005; Shima et al., 2006; Sauvain et 

al., 2006, 2008., Li et al., 2009a; Mc Whinney et al., 

2011; Verma et al., 2011; Donaldson et al., 1997; 

Vidrio et al., 2008, 2009; Shi et al., 2003; Distefano et 

al., 2009; Wang et al., 2010; Shien et al., 2011; Nawort 

et al., 2009).  

Some studies have also been able to link the OP to 

some adverse health effects Malakootian et al., (2022), 

Schiavo et al., (2022).  The sources, composition and 

dynamics of dust particles vary depending on their 

location. It is therefore important to study the OP of 

dust particles in relation to the anthropogenic or 

natural factors that may influence the levels of 

particles in the atmosphere and the potential impact on 

the health of the exposed populace. 

 

Like other regions of the world, air pollutions is also a 

major problem in Nigeria, with PM as one of the main 

pollutants. Vehicular emissions, especially from heavy 

traffic urban centres, re-suspended dust arising from 

transportation on untarred roads; activities of illegal 

modular refineries in the crude oil-rich regions 

emitting soot particles into the atmosphere are some of 

the anthropogenic factors that potentially expose the 

populace to a high dust-laden atmosphere Garba et al., 

(2014). In addition, environmental factors like the 

wind-driven migration of dust from the Sahara desert 

during the harmattan season which results in visibly 

high amount of suspended dust in the atmosphere is 

also a major source of suspended dust for a few months 

Ogundele et al., (2017). These factors potentially 

expose the people to a significant level of dust and 

particles year round. A number of researchers have 

assessed the levels and composition of suspended dust 

and PM in the Nigerian atmosphere. Oyediran et al., 

(2013), worked on characterization and source of 

airborne particulate matter at a receptor site in Lagos, 

Nigeria. Onabowale and Oyediran (2015) investigated 

residential indoor-outdoor airborne particulate in 

Ibadan city, Southwestern part of Nigeria, and they 

were able to give quantitative information on mass 

elemental concentration and sources of indoor 

particulate matter in the city. Ogundele et al., (2017) 

researched on heavy metals in PM emitted from an 

industrial area that has iron smelting facilities in Ile-

Ife, Nigeria. Despite these studies on the levels of dust 

and PM in the atmosphere, there is little or no 

information available on the OP of dust and PM in 

Nigeria's indoor and outdoor environments. It is 

therefore important to investigate not just the 

composition of PM, but also its ability to generate 

ROS which is reflected by the OP of the sample.  

 

In this study, the objectives were to evaluate the heavy 

metal contents and associated pollution indices of the 

dust samples obtained from indoor and outdoor 

environments within the city of Akure, Southwestern 

Nigeria. In addition, the OP of the samples and health 

risks associated with the heavy metal contents of the 

dust samples were also investigated. 

 

II. MATERIALS AND METHODS 

2.1. Study area and dust sampling 

The study area (Fig. 1), Akure city 

(7°15′ 0′′ N 5°11′ 42′′ E) Nigeria, is situated in the 

tropical rainforest in the southwestern Nigeria. It is 

located 350 m above sea level with annual mean 

temperature and rainfall of 27 oC, and 1711 mm, 

respectively. Dust samples were obtained from eight 

different locations (five indoor and three outdoor 

locations). Samples were obtained using a brush and 

plastic dust collector in October of 2021 as described 

by Abbasi et al; (2020) and Naraki et al; (2021). Indoor 

samples were obtained from locations within the house 

that had accumulated dusts for a longer period of time. 

Such samples were believed to provide a more 

accurate assessment of indoor air quality. Indoor 

samples were collected in both residential and 
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commercial outlets. Outdoor samples were obtained 

when there has not been rainfall for several days. In 

both indoor and outdoor locations, representative dusts 

samples were collected from several spots at each 

point and the samples were pooled together for that 

location. The control sample was an indoor sample 

from a house located in a sparsely populated 

residential area that was devoid of heavy traffic and 

anthropogenic activities witnessed in the other 

locations. Samples were stored in the polyethylene 

bags for transportation to the laboratory. 

 

 

 
Fig 1: Map of study area showing the sampling points within the city. 

 

2.2. Heavy metal analysis of dust samples 

The dust samples were sieved through a 2 mm and and 

further with 0.63 μm sieve. To determine the total 

heavy metal content of the dust samples, 0.5 g of the 

filtered dust was digested using a mixture of 

concentrated HNO3: HCl (3:1, v/v) at 45oC for 1 hour. 

After cooling, the digested sample was filtered 

(Whatman 5C) and diluted to 50 mL with ultrapure 

water, and then filtered again through a 0.45 μm 

syringe filter. Water-extracted dust samples used for 

OP determination (2.3. below) were also analyzed for 

heavy metal. The two set of solutions, from digested 

dust and water extracted dust, were analyzed for their 

heavy metal content (Zn, Cu, Fe, Mn, Pb, Cd and Cr) 

using atomic absorption spectrophotometer (Buck 

210VGP). 
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2.3. Oxidative potential of dust samples 

A 0.5 g of fine dust samples was extracted with 50 mL 

of ultrapure water by mechanical shaking for 60 mins 

using Gallenhamp oribital shaker, centrifuged at 

10,000 rpm for 30 mins on Gallenhamp Centrifuge and 

filtered through using a 0.45 µm syringe filter. The 

water extracts were used for OP determination using 

ascorbic acid (AA) assay Ayres et al., 2008; Mudway 

et al., 2005, Iyer and Klee (1973). Briefly, 0.1 mL of 

water extracts were treated with 3 mL of 100 µM AA 

and incubated in the dark for 30 mins at 37o C. At 

intervals, the loss of AA was monitored on a UV-

Visible spectrophotometer (Cecil 7500) at a 

wavelength of 265 nm. The loss of absorbance of AA 

was plotted as a function of time and the consumption 

of AA (nmol/min.μg dust) was calculated using 

Equation. 1 

 

AA=Abs x 
nAA

Abs0
     (1) 

 

Where Abs is the slope of absorbance versus time for 

the samples, nAAinitial moles (nmol) of AA added to 

the samples, Abs0 is the intercept of absorbance versus 

time plot. 

 

The consumption of AA was converted to AA activity 

representative of OP value (nmol/min.μg dust) 

through Equation2: 

 

AA activity = 
AA sample −AA blank

Mass of dust.(µg)
   (2) 

 

2.4. Assessment of pollution levels 

The pollution indices used to assess the levels of metal 

contamination in the dust samples include 

contamination factor and pollution load index. 

 

2.4.1. Contamination Factor 

The contamination factor is used to assess the extent 

of contamination of the sediment by heavy metals. It 

uses the single pollution index, which directly reflects 

the pollution of environmental indicator. This 

approach was based on calculating the contamination 

factor (Cfi) for each pollutant. It is computed as the 

ratio of the concentration of each metal in the sediment 

by the background value (Hakanson, 1980):  

 

Ci
f= Ci0-1    (3) 

            Ci
n 

 

Where Ci 
0-1and Ci

n are the average concentrations of 

the measured heavy metals and the background 

concentration, respectively. The Taylor and 

McLennan (1985) continental crustal average data was 

adopted as Cb in this study. The four main 

classifications of Ci
f are < 1, 1≤ Ci

f< 3, 3 ≤ Ci
f ≤ 6 and 

Ci
f> 6 signifying low, moderate, considerate and high 

contamination, respectively. 

2.4.2. Pollution Load Index 

The pollution load index (PLI) is used to evaluate the 

extent of contamination of dust samples by the heavy 

metals under consideration. Unlike CF which is 

determined for individual metals, the PLI is an index 

that incorporates the CF of the various heavy metals 

under consideration. As shown in eq. 4, the PLI is the 

nth root of the product of the CF of the respective n 

number of metals investigated. 

 

PLI = (CF1*CF2*CF3*........Cn)1/n   (4) 

 

Where n is the number of heavy metals under 

consideration and CF is the contamination factor of 

each metals determined using equation (3) above. 

 

According to Emmanuel et al., (2014) and Sam et al., 

(2015).Who examined heavy metals in soil and 

topsoil, PLI values >1 maybe polluted (existence of 

baseline level of the pollutants) and PLI <1 may be 

unpolluted (signifying good quality unpolluted state; 

PLI = 1 indicating a progressive deterioration of the 

quality, respectively, in the study area. 

2.5. Health risk assessment 

The health risk associated with the inhalation of dust 

samples was considered in this study following the 

United States environmental protection agency 

(USEPA, 2000) model. The non-carcinogenic risk 

associated with exposure to the metal contents of the 

dust samples through inhalation was estimated using 

the target hazard quotient (THQ). The THQ for 

individual metals per sample was calculated following 

the guidelines described in the United States 

Environmental Protection Agency region III risk-

based concentration table (USEPA, 2000). THQ was 

estimated based on the equation given by Chien et al., 
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(2002): 

 

THQ = 
Ed x Ef x Dir x C

Rd x Wav  x Ta
 x 10−3  (5) 

 

Where Ef is the exposure frequency (360 days/year), 

Ed is the exposure duration (assumed to be 60 years, 

considering that the targeted population is the people 

residing in the vicinity of the study area), Dir is the dust 

inhalation rate of 20 m3/day(FNEGhR, 2011; US-

EPA, 2011), C is the concentration of the metal (μg/g), 

Rd is the reference dose (Cu =4.0×10−2, Zn =0.30, Cd 

=1.0×10−3, Pb =4.0×10−3, Cr =1.5 and Fe 

=7.0×10−3mg/kg/day), Wav is the average body 

weight (60 kg), Ta is the average exposure time (365 

days/year x number of exposure years). If the THQ 

value is < 1, then no adverse health effect is expected 

as a result of exposure to heavy metal concentration in 

settled dust and it is assumed that daily exposure at this 

level is not likely to cause any deleterious effects 

during the population’s lifetime. However, a THQ 

value above 1 indicates an increased possibility of 

adverse health effects in the exposed population 

(Chien et., 2002) 

III. RESULTS AND DISCUSSION 

3.1. Heavy metal content of dust sample 

Figure 2 depicts a box plot of HM concentrations in 

digested and extracted dust (a & b).  The mean 

concentrations were in the following order of Zn> Cu 

> Fe>Cr>Mn>Pb>Cd>As. The heavy metal 

concentration trend in both sets is identical. In the 

digested dust, the zinc (Zn) average concentration was 

86± 28 mg/kg, copper (Cu) was 39± 14 mg/kg, iron 

(Fe) was 18± 5mg/kg, chromium (Cr) was 10± 2 

mg/kg, manganese (Mn) was 5± 1 mg/kg and lead (Pb) 

was 1± 1 mg/kg  

 

In the extracted dust, the average concentration of Zn, 

Cu, Fe, Cr and Mn were 44 ± 13, 7 ± 3, 9 ± 7, 3 ± 3 

and 2 ± 2 mg/kg, respectively. This indicates that the 

average heavy metal concentrations of digested dust 

have higher concentrations of heavy metals than the 

extracted dust.  

 

 
Fig 2 a Box plot for heavy metal concentrations in 

digested dust 

 

 
Fig 2 b Box plot for heavy metal concentrations in 

extracted dust 

Fig. 3 (a and b) depicts the average heavy metal 

concentrations in digested dust (Indoor and Outdoor) 

and extracted dust (Indoor and Outdoor). Bothe have 

identical heavy metal concentrations in the following 

order: Zn > Cu > Fe > Cr > Mn> Pb > Cd > As. In the 

digested dust (Indoor & Outdoor) the values obtained 

for zinc (Zn) is 86 ± 25 mg/kg, 87 ± 38 mg/kg; copper 

(Cu) 39 ± 16 mg/kg, 39 ± 12 mg/kg; iron (Fe) 19 ± 5 

mg/kg, 16 ± 5 mg/kg; chromium (Cr) 9 ± 2 mg/kg, 11 

± 2 mg/kg; and manganese (Mn) 5 ± 4 mg/kg, 4 ± 5 

mg/kg. according to the study results heavy metal 

concentrations in digested dust indoor values for Fe 

and Mn are higher than outdoor values, while Zn and 

Cr are higher outdoors than indoors for heavy metal 

concentration      

 

In the extracted dust (Indoor & Outdoor) the average 

concentration of the heavy metals is zinc (Zn) 43 ± 16 

mg/kg, 46 ± 11 mg/kg; copper (Cu) 7 ± 1 mg/kg; iron 

(Fe) 11 ± 7 mg/kg, 9 ± 3 mg/kg chromium (Cr) 4± 4 

mg/kg, 1± mg/kg; and manganese (Mn) 1± 1 mg/kg, 

3± 1 mg/kg. indoor Fe and Cr levels are high in the 

extracted dust, while outdoor Zan and Mn levels are 

high. It can be deduced that Fe, Mn, and Cr are 
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abundant in both digested and extracted dust, while 

Zn, Cr, and MN are abundant outdoors. Furthermore, 

for both indoor and outdoor extracted and digested 

dust, the average concentrations of the more 

noticeable heavy metals is Zn, Cu, Fe, Cr, and Mn. The 

average concentration of the heavier concentrations 

(Zn, Cu, Fe, Cr, and Mn) from this study are lower 

than what has been obtained globally. 

The presence of heavy metals in dust has been studied 

by numerous authors all over the world, and it has 

become commonly utilized as a measure of possible 

environmental pollution. Previous studies by Ferreira-

Baptista and De Miguel (2005) showed that 1412, 239, 

20,100, 37, and 728 mg/kg of Zn, Cu, Fe, Cr, and Mn, 

respectively were obtained in an Angolan city while 

Schiavo et al., (2022) recorded 240.1, 67,311.3, and 

145 mg/kg for Cu, Fe, and Cr, respectively, in their 

study of urban dust in Hermosillo, Mexico. Similarly, 

Chen et al., (2019) in Shanghai, China investigated 

road dust and discovered that Cu, Fe, and Cr 

concentrations were 63, 23,458, and 95 mg/kg, 

respectively while;Yadav et al., (2019) recorded 

higher concentrations of 2300 (Zn), 1250 (Cu), 1070 

(Fe), 712 (Cr), and 3480 (Mn) mg/kg in the dust 

collected from Nepal. However, when compared with 

the previous studies, the heavy metals concentrations 

obtained from this study were considerably lower than 

what prior studies worldwide achieved.  

 

Fig. 3: Heavy metals concentration in (a) extracted 

and (b) digested dust from indoor and outdoor 

3.2. Oxidative potential values 

The results of the oxidative potential (OP) based on 

AA assay is shown in Table 1. The OP of indoor 

sample (5 ± 1 AA nmol/min. μg dust) was higher than 

outdoor dust sample (3.6 ± 1.1AA nmol/min.µg dust). 

There are evidences that the OP values for both indoor 

and outdoor dust around the world are toxic. The OP 

values in our study were not as high as those obtained 

from street dust in Iran by Malakootian et al., (2022) 

at a value of 7.17 nmol/min.µg; Schiavo et al., (2022) 

for urban dust in Mexico at a value of 7.8 - 237.5 nmol 

AA/min; and continuous traffic in the Netherlands at 

values of 39.6 and 22.8 AA nmol/min.µg dust for 

PM10 and PM2.5, respectively. In addition, Janssen et 

al., (2014) in the Netherlands obtained OP values from 

an animal farm, with a range of 17.4 to 19.0 AA 

nmol/min µg dust. Despite this, Simonetti et al. (2018) 

(Residential and Industrial Dust) in Ferrari, Italy; and 

Massimi et al., 2020 (Urban and industrial dust) in 

Terni, Italy had OP values ranging from 3.2 - 5.6 to 

1.8-10 AA nmol/min. μg dust for PM10 and PM2.5 

respectively. 
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Table 1: Oxidative potential (mean ± st. dev. and 

range) in dust samples from indoor and outdoor 

environment (AA (nmol AA/min.µg dust) 

Source  Oxidative potential (AA (nmol 

AA/min.µg.dust)) 

  Average Range 

Indoor  5.1± 1.3 3.3 – 6.7 

Outdoor  3.6 ±1.1 2.8 – 4.9 

 

3.3. Heavy metals pollution indices of dust samples 

Table 2. shows that metals such as Cu, Zn, Fe, Mn, Pb, 

Cr, and As have CF values ≤ 1 in both indoor and 

outdoor dust samples, classifying the contamination 

level as minimal. Meanwhile, the CF of the dust Cd 

from indoor sample has a greater concentration (0.6 ± 

0.6) when compared to the outdoor sample (0.1 ± 0.1), 

but the results of the CF suggest that dust samples from 

the indoor and outdoor environment fall within low 

contamination by heavy metals. Tunde and 

Olugbenga, (2020) have earlier reported a CF value of 

3 (moderate contamination) in the sediment collected 

from coastal areas of Ondo state, Nigeria, 

corroborating the CF values obtained in our study in 

Ondo state. 

 

Unlike CF which is determined for individual metals, 

the PLI is an index that incorporates the CF of the 

various heavy metals under consideration. As shown 

in Table 3, the PLI values in the indoor (0.6 ± 0.2) and 

outdoor dust samples (1.7 ± 0.2) suggest a minimal 

degree of contamination. Overall, the results of the 

heavy metal pollution indices (CF and PLI) suggest 

that the dust samples from our study sites have low 

level of contamination. Nevertheless, it is still 

necessary to investigate the toxicity of such dust 

because low metal concentrations may not sufficiently 

indicate the presence or absence of toxicity in the 

samples. 

 

 

Table.2: Contamination factor (mean ± st. dev. and range) in digested dust samples from indoor and outdoor 

environment

 

Dust sample  Cu Zn Fe Mn Pb Cr Cd As 

  (mg/kg) 

Indoor (mean.± SD) 1.1± 0.3 0.8.±0.3 0.5±0.1 0.±0 0.1.±0 0.4.±0.5 0.6.±0.6 .1.±0.1 

 Range  0.8 – 1.7 0.5 – 1.2 0.3 –0.6 0 - 0 0 – 0.1 0.1–1 0 – 1.4 0 – 0.3 

Outdoor (mean.± SD) 1.2±0.5 0.8±0.3 0.4±0.2 0±0 0 ±0 0.1±0 0.1±0.1 0.7±0.2 

 Range  0.8 – 1.7 0.5 –1 0.3-0.5 0-0 0-0.1 0.09-0.13 0-0.13 0.6-0.9 

Table3 Pollution Load Index (average ± st. dev. and 

range) in digested dust samples from indoor and 

outdoor environment 

Sample  Pollution Load Index 

Indoor (mean ± 

SD) 

0.6± 0.2  

 (Range) 0.3 – 0.8  

Outdoor (mean ± 

SD) 

1.7±0.2  

 (Range) 1.5 – 1.9  

3.4. Health risk assessment 

Table 4 show the target hazard quotient (THQ) values 

observed across the eight selected sites for both indoor 

and outdoor dust, and it was observed that the values 

were less than one (THQ < 1). The lower THQ values 

(generally < 1) for the heavy metals in the dust, 

suggest that the local population may not be at 

significant risk for serious health problems upon 

inhalation of the dust in both the indoor and outdoor 

environments. However, it should be pointed out that 
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the dust inhalation rate and other criteria used to 

estimate the THQ are based on international standards. 

The local characteristics in our study locations, such 

as a high amount of suspended dust from bad or 

untarred roads, hazardous vehicle emissions and 

harmattan dust haze, suggest that the dust intake rate 

may be higher, resulting in higher THQ values. Hence, 

this THQ-based health risk assessment requires 

additional verification with values more relevant to 

our local conditions, which are currently unavailable. 

Dust inhalation can induce immunological disorders, 

nerve inflammation, muscle weakness, respiratory 

disorders such as asthma, liver damage, shortened life 

expectancy, and an increase in mortality rate. Heavy 

metals in dust samples have been shown to aggravate 

the signs and symptoms of a variety of respiratory 

diseases. People with existing breathing or respiratory 

disorders may have a significant worsening of their 

symptoms. Healthy people in the exposed population 

may experience discomfort such as eye irritation, 

wheezing, coughing up phlegm, and sore throats 

(Garba et al., 2014). 

 

 

Table4. Health Risk assessment (mean ± st. dev. and range) in digested dust samples from indoor and outdoor 

environment

Dust Sample  Metal (Target Hazard Quotient Value) 

 Cu Zn Fe Pb Cr Cd 

Indoor (mean± SD) 0.2± 0.2 0.1. ±0 0.4±0.4 0.1. ±0 0.6. ±0.5 0.2. ±0 

 (Range) 0.0 – 0.4 0.0 – 0.1 0.0 –1.0 0 – 0.1 0.0 – 0.6 0 – 0.4 

Outdoor (mean± SD) 0.1±0 0.1±0 0.4±0.5 0 ±0 0.1±0 0±0 

 (Range) 0.05 – 0.06 0.04 –0.06 0.06-1 0-0.07 0 – 0 0-0.04 

IV. CONCLUSION 

 

This study investigated the levels of heavy metals in 

indoor and outdoor dust samples collected from 

different locations within Akure cosmopolitan, 

Nigeria. The levels of heavy metal contamination of 

the dust were classified using pollution indices. The 

oxidative potential, which is a measure of the ability 

of a dust sample to cause oxidative damage, was also 

determined. It was observed that the heavy metal 

concentration in the samples was in the order of Zn > 

Cu > Fe > Cr > Pb > Cd > As. There was no significant 

difference in the metal concentrations in the indoor 

and outdoor samples. The pollution indices (CF and 

PLI) classifies both indoor and outdoor samples as 

having low heavy metal contamination. This provides 

an early indicator of lack of health risks due to heavy 

metal contamination. Nevertheless, it was important to 

further assess the toxicity of the dust samples using 

assays that are more relevant to human health.  

 

The result of the OP assay was generally low. While 

there is currently no recommended standard value or 

acceptable values for OP assays, the results of OP from 

this study were within the lower range of values 

reported for dust and smaller particulate matter 

samples from other cities. This suggests that the ability 

to these dust samples to trigger oxidative stress in the 

body is minimal. 

 

Furthermore, the health risk associated with the 

inhalation of the dust samples using THQ was < 1. 

This implies that there is no significant health risk 

associated with the inhalation of the dust inspite of the 

heavy metal content. 

 

Overall, this study finds that there is minimal health 

concern associated with inhalation of dust samples 

from the study area. 
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