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Abstract

The severe side effect of Particulate Matter (PM) inhalation in our environment has necessitated the need to 

monitor the PM and take appropriate measure. Dust is present everywhere, but most times, it is not visible to 

the eyes even when it is above the permissible limit set by United State Environmental Protection Agency 
-3(USEPA) – 150 µgm . This study was carried out to determine different PM levels at different locations at selected 

areas in Southwest Nigeria using a developed dust density measurement system. It was observed that PM level 
-3in a residential area at Oye-Ekiti, Akure, and Ibadan was below 120 µgm  in most cases and above in few cases. 

-3PM level in Federal University Oye-Ekiti environment was at some time above 150µgm . The PM level in public 

transport also showed that commuters are exposed to dust hazard as the dust density level rose between 133% 

to 400% compared to the permissible limit. Government must ensure the roads are in good conditions. 

Keywords: Particulate Matter, severe, environment, permissible, effect, measurement

Introduction

Environmental pollution issue has been a 

big challenge to deal with in Africa. 

Advanced countries of the world are not left 

out as this issue had occupied an important 

p a r t  o f  t h e m .   T h i s  i s  d u e  t o 

underdevelopment in this part of the world 

especially in terms of bad road network, 

poor and deteriorating conditions of vehicles 

on the highway, and breaking of trafc 

regulations by going beyond speed limit. 

This has affected the environment and the 

life of people generally. (Lamri et. al., 2017). 

Many commuters are unaware of the 

quantity of exposure to the Particulate 

Matter (PM) on the highways which often 

come with life threatening ailment like 

silicosis, cancer and it is thought to 

contribute to a condition known as chronic 

obstructive pulmonary disease (Aeroqual 

2015). Also, university lecture halls, ofce 

corridors, ofces, and houses are areas where 

less attention is given to considering the dust 

density level. There could be a high rise of PM 

during harmattan and it is in this season 

some levels of caution should be observed 

(Ifeanyi et. al., 2012).

It is obvious that dust is noticed when it is far 

beyond the permissible limit when the eyes 

and the nose can detect streams of particles 

in the atmosphere. However, a lot of particles 

travel in the atmosphere unnoticed. Many of 

this unnoticed dust particles are harmful to 

human causing serious health challenges. 
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Many of the roads selected for this research 

are in bad state. Many are left unrepaired 

over a long period of time. Drivers also 

contribute by recklessly driving through 

this bad road. Researches had been done to 

determine heavy metals deposit on Nigerian 

roads. Pollution level has increased 

considerably in recent years as result of 

increasing human activities such as 

burning of fossil fuels, industrial and 

vehicular emission on the road (Babatunde 

and Oladewa 2012, Ubwa et. al., 2013). It is 

also common that Industrial-populated 

areas have more tendency of air pollution to 

areas with less industry. Study carried out 

in Warri, Nigeria showed the extent of air 

pollution in the area. The analysis of the PM 
-3collected has 922 - 2333 µgm . These are 

derived from combustion and industrial 

activities. (Okuo et. al., 2006).

Materials and methods

Data Collection

A developed dust measurement system 

(Ewetumo et al., 2018) that uses Sharp Dust 

Sensor GP2Y1010AU0F was used to take 

measurement of dust density in residential 

areas of Oye-Ekiti, Akure, Ibadan and 

Federal University Oye-Ekiti examination 

hall. The response of device was tested by 

blowing dust particles towards the sensing 

point of the sensor and the value displayed 

on the LCD screen increases as the blowing 

speed increase and vice versa. The dust 

measuring instrument was calibrated using 

the sensitivity of Sharp Dust Sensor 
3GP2Y1010AU0F (0.5 V/0.1 mg/m ). The 

output voltage ranges from 0.9 V without 
3dust (0 mg/m ) to 3.2 V at maximum of 

30.541 mg/m  which was used to generate a 

calibration equation (Ewetumo et al 2018).  

The device was placed at a location in the 

rooms over several hours. It has capacity to 

measure PM  and PM . It is usually 10 2.5

programmed to take measurement every 

minute and store the data collected on a serial 

data (SD) card. The study areas were extended 

to some selected roads in the South Western 

states of Nigeria. Data were collected in a 

public transport travelling from Oye-Ekiti to 

Akure, Oye-Ekiti to Ibadan, Ibadan to Ile-Ife 

and Akure to Ibadan respectively. The high 

correlation coefcient (r = 0.99998) between 

the values obtained from the dust measuring 

system and Dust Particle Measuring Device 

PCE-MPC10 together with high sensitivity of 

the equipment ascertained the degree of 

precision and accuracy of the results 

presented in this study. 

Results and discussion

The results of the data collected in all the 

chosen locations are presented in Figures 1-9. 

The data collected especially on the selected 

roads have similarities of high dust densities 

beyond the safe limit as set by United State 
-3EPA – 150 µgm . Many of the considered roads 

are Federal road with high trafc. These 

Federal roads link one state to the other. A 

sample data collected in a public transport on 

Ibadan road to Ife road is shown in Table 1. 

The data was collected in about 72 minutes at 

every one-minute interval. The plot of dust 

density against time in Figure 1 revealed the 

variation in different amount of dust 

exposure. There were about eleven peaks 

where the dust densities were above the 

permissible limit. The percentage increase of 

these peaks as compared to the permissible 

limit ranges from 101% to 210%. These are 

routines commuters encounter on daily basis 

as they travel on these roads. Dust densities 

taken on the road Oye-Ekiti to Akure and 

Akure to Ibadan have similar data in terms of 

the high dust density experienced on the 

roads.  In Figure 2, it is obvious that the dust 

density of the room is normal. The data was 

collected within the period of 67 minutes. The 
-3highest peak in Figure 2 was 90 µgm . This 

level fell within the permissible or safe limit.
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The same trend was observed in Figures 3-9 

which depicts some periods of abnormality 

in the dust densities especially for the data 

collected travelling on the road. Taken into 

consideration the site of data collection and 

the period over which the data is collected. 

The pattern of data collected from Figure 3-9 

differs from Figure 1 and 2 because these 

data were collected at longer time duration 

of 2 hours or above.  Sudden rise or high 

peaks (higher than the permissible limit) in 

the dust density levels were observed in 

Figure 4 with the measurement taken for a 

period of 140 minutes. The rst high peak 

was noticed between 18 to 20 minutes. This 

was the time movement was high as booklets 

and examination questions were being 

distributed to students in the hall by the 

examiners. The second-high peak occured 

between 114 to 118 minutes. This also was 

another rush period when students were 

submitting booklets after the stoppage of the 

exam. PM at rest experiences displacement 

by the movement. Hence, this explained the 

possibility of increase in the level at depicts 

periods.

Table 1: A typical dust density in a public transport Ibadan to Ile-Ife, 5th November 

2018.
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Figure 1: Dust Density in a public transport (Ibadan to Ile-Ife)- 5th November, 2018

Figure 2: Dust Density of a Room at Oye-Ekiti-13th October, 2018

Figure 3: Dust Density of an Ofce at Federal University Oye-Ekiti-13th October, 2018
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Figure 4: Dust Density in a public transport (Ibadan to Ile-Ife)- 5th November, 2018

Figure 5: Dust Density of Faculty Passage at Federal University Oye-Ekiti-16th October, 2018

Figure 6: Dust Density in a car from Oye-Ekiti to Akure -16th October 2018
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Figure 7: Dust Density of a House in Akure -30th October 2018

Figure 8: Dust Density in a Bus (Akure to Ibadan)- 4th November 2018

Figure 9: Dust Density in a House at Ibadan- 4th November 2018
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Conclusion

This research revealed the levels of PM in the 

selected areas. Bad roads coupled with 

reckless driving on the road expose 

commuters to uneasily noticed menace. 

Dust density levels in all the roads selected 

in  th is  research were  beyond the 

permissible limit set by United State 

Environmental Protection Agency (EPA) – 
-3 150µgm but within the permissible limit in 

selected residential areas. The environment 

and activities in the selected area at Federal 

University Oye-Ekiti was responsible for the 

high dust densities in some particular 

times. Government should ensure that the 

bad roads are repaired in these areas 

covered in the research and drivers should 

be educated more on the driving limit of the 

r oad .  C l ean ing  o f  t h e  un i v e r s i t y 

environment should be done early enough 

before the resumption of people for work.
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