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KEYWORDS Abstract In this investigation, a long term monitoring of flue gas (FG) was performed, which was
Rawalpindi; emerging from a point incinerator, situated in the vicinity of Rawalpindi city of Pakistan. It was
Flue gas analysis; aimed to analyze and correlate the spread of particulate matter, and that of exhaust gases in the
Pakistan; surrounding residential areas. The study spanned three consecutive years of investigation. The prin-
Air pollution; cipal component (PCA) and cluster analysis revealed two distinct groups of gasses from the exhaust
Health hazards i.e., CiH,, H,S, SO, and CO and NO,, NO, NO,, and CO, in PC 1 and 2, respectively. The dis-

tribution of Particulate matter 10 (PMo) remained constant over the period of three years. The con-
centration of PM ;o remained higher than USEPA safe limits on all the sampling sites. PM |y on
most of the sites correlated with the flue gasses emerging from the point source. The results indicate
the influence of the flue gas exhaust on the surrounding environment, and a probable association
with the public health.

© 2013 Production and hosting by Elsevier B.V. on behalf of King Saud University.

Abbreviations: CO, carbon monoxide; FG, flue gas; O3, ozone; SO2,

sulphur dioxide; PM, particulate matter. 1. Introduction
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Peer review under responsibility of King Saud University. The incinerator is a major point source contributing to wide-

spread air pollution. The major pollutants in flue gas emissions
of incinerators include CO, SO,, NO,, CO, and particulate
matter (PM). According to Ahmad et al. (2011), many large
cities around the world harbor massive air pollutants, which

&

ELSEVIER Production and hosting by Elsevier

1878-5352 © 2013 Production and hosting by Elsevier B.V. on behalf of King Saud University.
http://dx.doi.org/10.1016/j.arabjc.2013.08.006

Please cite this article in press as: Kamal, A. et al., Principle component analysis of flue gas exhaust and health risk estimates for the population
around a functional incinerator in the vicinity of Rawalpindi Pakistan. Arabian Journal of Chemistry (2013), http://dx.doi.org/10.1016/
j.arabjc.2013.08.006



mailto:r_n_malik2000@yahoo.co.uk
http://dx.doi.org/10.1016/j.arabjc.2013.08.006
http://dx.doi.org/10.1016/j.arabjc.2013.08.006
http://www.sciencedirect.com/science/journal/18785352
http://dx.doi.org/10.1016/j.arabjc.2013.08.006
http://dx.doi.org/10.1016/j.arabjc.2013.08.006
http://dx.doi.org/10.1016/j.arabjc.2013.08.006

A. Kamal et al.

CxHx
0.849)

S
-
=
E 00
«a 02
9] G oo S — — T T T T
= (-0.94)
.05+
-0.419 4
Dendrogram
-.10- 0.081 + _|_l
T T
-10 -05 00
0.581 +
PC 1 (50.26 %) T I l I
N E L0880 =
C L a9 O O O ®)
TEETC@2zZo %z
Figure 1  Principle component and cluster analysis of flue gas exhaust.

Table 1 Year wise average flue gas emission record of exhaust (ppm) from the incineration point source.

Years of observation CO CO, C.H, H-S NO NO, NO, SO,

2009 Mean £ Std 248.3 £+ 45 37+ 14 03 £ 0.1 34 +£0.7 18.7 £ 10 29 £ 1.0 21.6 £ 13.8 9.57 £ 0.3
Min 18 2.2 0.2 1 5 1 5 1.1
Max 745 5.8 0.5 18 34 14 48 28

2010 Mean + Std 419.5 £439 36 +21 0.6 =£0.1 33 £0.78 179 +£49 04 +0.07 383 £623 747 £22
Min 68 0.4 0.1 1 1 0.1 1 4.3
Max 1490 6.2 1.4 25 45 0.8 212 12.3

2011 Mean + Std 1883 £22.1 46+05 04=+02 1.0 £ 0.01 21.7+9 1.5 £0.01 348 +£99 69 £ 1.9
Min 165 4.1 0.2 1 20 1 15 3.3
Max 210 5 0.5 3 23 3 50 11.9

Total Mean + Std 302.1 + 36 39+£1.6 04=+004 24062 192 +38 1.3 £0.8 324 £ 49 10.3 £ 2.6
Min 18 0.4 0.2 1 1 1 1 1.1
Max 1490 6.2 1.4 25 45 14 212 28

demand continuous monitoring of these pollutants in order to
make better policies for their control. These issues have gained
attention owing to their adverse effects on human health and
ecological systems (Ghauri et al., 2007).

Incinerators are used for thermal decomposition of organ-
ic and inorganic solid wastes, although they release large con-
centrations of air pollutants. The incineration process is no
doubt an effective way of solid waste management, but at
the same time, it is also a source of air pollution, therefore,
the process of incineration remains a highly controversial to-
pic. A large amount of solid waste is generated in Pakistan,
which is managed improperly. In Rawalpindi city, a few hos-

pitals, have incinerators but, they are not functional. To com-
bat the issue, a three-chambered incinerator was initiated in
the vicinity of Morgah, in order to meet the requirements
of waste management. This incinerator also provides a better
waste management option for the hazardous hospital waste.
A number of studies have been conducted in Pakistan to as-
sess the air pollution from different sources, but there are
scarce studies on comprehensive analysis of any FG exhaust.
This study aims at monitoring air pollutants from point
source, to adopt effective strategies for controlling air pollu-
tants in addition to availing the benefits of solid waste incin-
eration practice.
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