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ABSTRACT

Introduction: Rapid urbanization and industrialization in developing countries like Nige-
ria has resulted in loss of greenhouse effect which is causing an imbalance in nature. 
Aim: This research is aimed at monitoring and evaluating pollution of ambient air result-
ing from anthropogenic emissions. 
Methods: Particular matter samples were collected for 24h at four different sites daily 
using a high volume air sampler for the period of two years (March 2015-March, 2017). 
The determination of SO2 and CO in the sample was done using spectrophotometric 
method. 
Result: The obtained result shows higher CO Concentration of 7000µg/m in 2015/2016 
and 8000µg/m in 2016/2017. The result also shows higher SO2 of 140µg/m in 2015/2016 
and 180µg/m in 2016/2017.  
Conclusion: The concentration of SO2 and CO obtain are above the recommended limit 
by World Health Organization (WHO). The high concentration of SO2 and CO could be 
attributed to the anthropogenic activities of the study area. It is thereby recommended 
that government should imposed Carbon tax and provides adequate social amenities to 
discourage the use of generators and private vehicles, incessant falling of trees etc.
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Introduction

Environmental pollution is a major hazard facing 
the world today and there is an increasing aware-
ness of the fact that a clean environment is nec-
essary for smooth living and the better health of 
human beings [1]. The ecological equilibrium of the 
earth is endangered by the chemical process indus-
tries as most industries continue to spew chemical 
toxicants into the environment [2–4].

The quality of air quality is compromised by day to 
day anthropogenic activities resulting from human ac-
tivities such as indiscriminate use of chemical based 
substance and this is of a great concern not only in 
mega cities but developing cities because these chem-
icals are passed on from one organism to another 
through all the links can ultimately be accumulated 
in the fat of human body and can increase in lungs or 
cardiopulmonary injuries [5–7]. Pollution of air by 

anthropogenic activities is known for quite a longtime 
now, some of which have been reported to be harm-
ful to human being and other flora and fauna. Air pol-
lution in urban areas is gradually becoming a great 
challenge. Rapid urbanization and industrialization in 
developing countries like Nigeria has resulted to expo-
sure of large part of the earth to green house effects 
[8–10]. The city (Chikun local government) is located 
in Kaduna State of Nigeria (Figure 1) and is the home 
of over five hundred thousand inhabitants. The city is 
most crowded with traffic moving at slow pace in most 
of its road. The city also lies at the intersection with na-
tional roadways with an estimated 1000 trucks pass-
ing via it. The major industrial activities in the area 
include refining of crude oil, Pulp and Paper industrial 
activities, food processing and Allied industrial activi-
ties, Foundry industrial activities, Glass making indus-
trial activities etc. [11]. Even though there is significant 
effort in trying to cope air pollution arising from these 
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industrial activities, there are still other sources of air 
pollution in the area including thousand of uncon-
trolled vehicles and petrol or diesel emergency gener-
ators [12]. These generators are prolific due to severe 
power shortage is the area, this pollutants are not dis-
persed properly and remain in surrounding ambient 
air for longer durations [12–15]. Removal of such pol-
lutants would have been easy by natural process but 
the incessant cutting down of trees in the study area 
in the name of getting of shelter is another problem 
contributing to air pollution in the area [16–18]. As 
a result there is a direct link between air pollution 
and lack of developed infrastructures. This condition 
is causing an imbalance in nature. Cumulative expo-
sure to several pollutants enhances toxicity of the air 
[19,20]. It is thereby needful to monitor and evaluate 

the air pollution limit of the study area with the view 
of creating awareness to wake up the government of 
Kaduna state to take measure so as to reduce the ad-
verse health impacts that may be resulting from long 
term exposure to air pollutants at the same time im-
proving the local urban ecology. This research is aimed 
at monitoring and evaluating pollution of ambient air 
resulting from anthropogenic emissions.

Material and Methods

The air samples were collected from five sites daily 
for the period of 24 month (March, 2015 to March 
2017). The samples were collected for 24h at five 
different sites daily using a high volume air sam-
pler (Envirotech APM 410-411) according to the 
method employed by Bhaita, [21]. Point A was Sabo 

Figure 1. Map of Kaduna State Showing Chikun Local Government.
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Tasha market which is characterizing by combus-
tion of substances belonging to stationary and mo-
bile categories. Point B was Rido community; this 
sampling point is selected due to the presence of 
Kaduna refining and petrochemical company. Point 
C was Abuja Junction, this sampling point is se-
lected because it is a point of heavy vehicular and 
trucks movement, and it is also a place of vast with 
industries. Point D was Mararaban Rido which is a 
place of tense activities and vehicular movement 
and sometimes traffic. Point E was Television ga-
rage which is characterize by high vehicular move-
ment and intense location of industries. Analysis of 
SO2 and CO was done by spectrophotometric meth-
od according to NAAQS and CPCB [22].

Results
The obtained results reveal important aspects 
of the concentration of SO2 in the study area and 
it monthly variation across the sampling points 
(Figures 2 and 3). In the year 2015/2016 the mean 
concentration of SO2 was higher in point E compare 
to any other points whereas in 2016/2017. The 
mean concentration of SO2 was higher in point B. 
CO show spatial variation at different study points 
(Figures 4 and 5). The average concentration of 
CO in ambient air was found maximum at point 
E. Minimum of SO2 and CO concentration levels of 
particulates as well as gases pollutants were found 
during April to June and this could be maximum 
mixing height, high temperature, high wind erosion 
and moderate stability.

Discussion
This higher concentration of SO2 in point E in 
2015/2016 but higher in point B in 2016/2017 
could be attributed to the high industrial activ-
ities in point E during 2015/2016 compare to 
point B since in 2015/2016 Kaduna Refining and 
Petrochemical company is not in production and 
the reverse is the reason why the concentration is 
higher in point B compare to point E in 2016/2017. 
Another reason of high concentration of SO2 in 
point E in 2015/2016 was due to high vehicular 
movement in this area. Lower concentration of SO2 
was noticed in point C which later shoots up in the 
month of December and January of 2015/2016 and 
2016/2017. This was attributed to the fact that 
vehicular pollution plays the key role in polluting 
the environment since it is low in other months 
but higher in January and December. The value 
obtained for SO2 in most of the sampling points, 

clearly indicate pollution and could be detrimental 
to the inhabitants of the area since the value ob-
tained is greater than the tolerant limit specify by 
World Health Organisation [20,23] as such can be 
detrimental to human health and environment as a 
whole [24–26].

The high CO recorded in point E could be at-
tributed to the fact that point E is situated in an in-
dustrial area comprising of large concentration of 
industries and high vehicular movement [27–29]. 
Many studies have reveal that CO is resulted from 
burning of fuels in cars and other combustion en-
gines and can also be resulted due to industrial pro-
cesses [29–31]. The values obtained for CO in all the 
sampling points could be detrimental to the health 
and also the environment since it is beyond the rec-
ommended limit by WHO in almost all the sampling 
points [32]. The high concentration of the pollut-
ants recorded in these studies could be blamed on 
the government of Nigeria at all level for not dis-
charging it duty of regulation to save the life of the 
future generation as such most industries spew air 
pollutants into the environment without the fear of 
the impact on the inhabitants of the area. The lack 
of provision of stable electricity in the country has 
also attributed to the high pollutant  in this area 
since people now solely depend on generators for 
source of electricity also the lack of proper housing 
provision by the government has also contributed 
immensely to the level of pollutant in the air since 
most people now cut down trees with the view of 
building of houses [33–35].

Conclusion 

The result obtained by this research shows high air 
pollution in the city since both SO2 and CO were found 
to be more than the recommended limit by WHO. The 
concentration of the pollution shows high pollution 
which is hazardous to human health. It is thereby rec-
ommended that the government needs to intervene 
in the following area:

1.	 Carbon tax should be imposed to discourage the 
use of generators and private vehicles.

2.	 Social amenities should be provide to the people 
to prevent incessant building of houses at the ex-
pense of trees.

3.	 Strong regulation should be created and imple-
ment so that industries must treat their air pollut-
ants before discharge and must control burning.

4.	 Electricity must be standardize to prevent both 
individuals and industries from using generators
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Figure 2. Concentration of SO2 in the sampling point during 2015/2016.

Figure 3. Concentration of SO2 in the sampling point during 2016/2017.
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Figure 4. Concentration of CO in the sampling point during 2015/2016.

Figure 5. Concentration of CO in the sampling point during 2016/2017.
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