We are IntechOpen,
the world’s leading publisher of

Open Access books
Built by scientists, for scientists

6,900 186,000 200M

ailable International authors and editors Downloads

among the

154 TOP 1% 12.2%

Countries deliv most cited s Contributors from top 500 universities

Sa
S

BOOK
CITATION
INDEX

Selection of our books indexed in the Book Citation Index
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us?
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected.
For more information visit www.intechopen.com

Y



Chapter

Poor Air Quality: A Dark Cloud of
Filth Poisons

Syed Abdul Rehman Khan, Adeel Shah and Zhang Yu

Abstract

Our home, the Earth, is the rarest planet in-universe the to sustain life. The thing
which makes it unique amongst heavenly bodies is balance in the environment. This
balance is the key to sustain life for millions of years. Air is one of the most critical
components of mother nature; it provides oxygen for all species, both plant and
animal, to live. Air not only provides oxygen but is also essential for keeping the
human body cool. The advantages of air are countless, from the cloud, weather,
humidity, dust, and pollen migration to burning fire; without it, life will not
continue. Air is made up of chemical components, and if pollutants added, it would
become harmful for all living beings. The chapter put forward is to highlight the
importance of the quality of ambient air, standards to measure, and sources of pol-
lution. Further in the chapter, the impacts of polluted air on human health and the
countries’ financial obstacles are discussed. The chapter concludes with a summary
and recommendations for policymakers, NGOs, and affected people to better their
lives and repair the damage caused to nature’s precious gift, the air.

Keywords: Air quality, pollutants, and AQI

1. Introduction

Human beings need combustion energy to survive and live their daily lives. The
energy needs are constant in the everyday affair, from cooking to use electricity.
Out of the most abundant of all fuels in an urban and rural setting in developing
countries are coal, wood, methane gas, and cow dengue. The heat produced from
the fuel is used for cooking, keeping warm, and boiling water for sanitation. The
combustion fuels mainly categorize as gas, liquid, and solids [1]. Solid fuels need
an air mixture to fully combust and provide energy [2]. Such fuels produce heat for
our well-being and produce gases that affect the air around us. A good quality air
constitutes seventy—eight percent nitrogen, twenty-one percent oxygen, one percent
other gases (National Geographic) for human beings to survive. In the one percent
of other gases, 0.1% of gases are CO2, methane, water, and neon gas [3]. The
combustion of solid fuel results in carbon monoxide emissions, particulate matter
(PM), and organic compounds [4]. The emitted gases badly affect air quality and
thus are termed as pollution [5].

There are many other activities in the daily walk of human life which are
adversely affecting air quality. The leading causes are the construction of megaci-
ties, manufacturing of goods, usage of pesticides, automobiles, and airplanes [6].
The polluted emission from solid fuels and biomass in domestic use has declined
since 1990 [7] due to the availability of liquefied petroleum gas (LPG) and methane
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gas. However, in developing countries, households in cities are still using solid fuel
and biomass for heating and cooking [8]. The rural areas in developing countries
are mainly using biomass and solid fuel for daily chores [9]. The pollution caused by
domestic emission results in death, and it has increased since 1990 significantly in
emerging economies [7, 10].

The natural sources are also affecting air quality in the atmosphere, and most
significantly, they are volcanoes and wildfires. However, anthropogenic behaviors
remain the most prominent [11]. The rapid deterioration of air quality started
since oil discovery and byproducts due to rapid industrialization globally [12].

The consumption of fossil fuel has increased mammoth in the 21st century due to
the human population explosion. It is a significant pollution source to negatively
impact the ecosystem [13]. The air quality and pollution are not localized. However,
atransboundary problem [14], the pollutant emitted in a country can transport
through the wind in the atmosphere and thus need global attention and regional
collaboration [15].

The air quality is measured through a numerical index is used know as the “Air
Quality Index (AQI),” which gauges pollution concentration [5]. The AQI serves to
identify air pollution levels impacting the health of the public. The assessment of air
pollution by the measure helps policymakers strategize reduction by curbing activi-
ties serving as the source [16]. The data for the indexes gathers from worldwide
city stations responsible for monitoring air quality. The AQI data is available online
for the general public to use in studies and reports [17]. The “US Environmental
Protection Agency (USEPA) “ s first to use AQI in the year 1999, and then the
index modified to use six chemicals measurement in the air: “carbon monoxide
(CO), nitrogen dioxide (NO2), ozone (O3), coarse particulate matter (PM10), fine
particulate matter (PM2.5), and sulfur dioxide (SO2)” [18]. The AQI unit ranges
from “0 to 500,” and the values are directly proportional to the air’s chemical
concentration; thus higher the value greater the effect on health [19, 20]. As the AQI
value exceeds 100, the air quality becomes unhealthy for certain groups of people.
The AQI's values are color-coded to reflect the severity of pollutant concentration
(see Figure1) [22].

Air Quality Index

AQI Category Index Description of Air Quality

and Color Value

Moderate B Air quality is acceptable. However, there may be a risk for some people,
10 100 " "

Yellow particularly those who are Y to alr p

Unhealthy for Sensitive
Groups

Members of sensitive groups may experience health effects, The general

10110130 | Sihiic Is less likely to be affected.

Orange

Some members of the general public may experience health effects;

Unhealthy 151 to 200
members of sensitive groups may experience more serious health effects

Red

Very Unhealthy 201 to 300 Health alert: The risk of health effects Is Increased for everyone

Purple

301 and Health waming of emergency conditions: everyone Is more likely to be

Hazardous
higher affected

Maroon

Figure 1.
The EPA AQI [21].
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Figure 2.
Size comparison [21, 23].

The pollutant matter’s size defines the PM; there are two types of sizes used in
AQI: 2.5 and 10 microns (see Figure 2 for size comparison) [23]. Many government
agencies and NGOs like “IQAIR” collaborate with like-minded partners to report
AQI to the public. The website also publishes reports yearly basis, and the result
reflected are in PM2.5. There are many other websites which reflects air quality
to view by tourists, policymakers, and certain groups with health conditions (see
appendix 1 for websites).

2. Low air quality and society

The low air quality impacts plants, crops, aquatic water life, humans, and
animals [24]. Globally, AQI standards protect the habitat; an example is the
European Union’s standards to protect vegetation. The transportation sector is also
a significant source causing degradation, adding “acidification, eutrophication,
and ozone.” Acidification occurs due to the pH balance change of perception by the
chemical reaction between “nitrogen dioxide, sulfur dioxide, nitric acid (HNO3),
and sulfuric acid” to affect lake water, plants, and crops [24]. Carbon dioxide in the
air reacts with water in the oceans to produce carbonic acid. The acid lowers the
ocean’s pH to impact sea life and is the primary cause of coral reefs [25]. The ozone
is also a significant cause that harms human health and damage plants and jungles.
The smog caused by ozone causes respiratory problems in humans and animals.

It also interrupts the photosynthesis process in plants weakening to fight diseases,
insects, and weather impacts [26].

Air pollution is responsible for killing millions; according to [27], seven million
people die worldwide each year. In 2015, 2.8 million and 4.2 million people died from
household and environmental air pollution [7, 10]. According to Hanson et al. [28],
the same year’s deaths categorize as “19% of all cardiovascular deaths worldwide,
24% of ischemic heart disease deaths, 21% of stroke deaths, and 23% of lung cancer
deaths.” Kioumourtzoglou et al. [29] studied the impact of air pollution and found
evidence of the risk factor for neurodevelopment conditions in kids and neurode-
generative conditions in grownups. The effects of air pollution on humans depend
on exposure, age, immunity, and predisposing conditions [11], resulting in nausea,
respiratory problems, skin inflammation, organ failures, and cancer [30]. The
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epidemiological research on air pollution suggests that adverse effects primarily on
cardiovascular and respiratory organs; however, the other organs may also damage
[30-33]. WHO [27] published in their report below death percentages:

* “29% of all deaths and disease from lung cancer

17% of all deaths and disease from an acute lower respiratory infection

24% of all deaths from stroke

25% of all deaths and disease from ischemic heart disease

43% of all deaths and disease from chronic obstructive pulmonary disease.”

Many studies suggest that air pollution long-term exposure to high and low
pollutant concentrations affects the respiratory system [34]. The usual symptoms
are irritation of nose and throat followed by bronchoconstriction and acute
dyspnoea in asthmatic patients by exposure of sulfur dioxide [35] and nitrogen
oxides [36]. The PM in air pollution enters the lung (see Figure 3) to affect alveolar
epithelium [38], ozone starts lung inflammation [39], and nitrogen oxides increase
the chances of lung infections [40]. The more prolonged exposure to ozone reduces
lung function [41, 42]. Exposure to heavy metals increases the risk of asthma,
emphysema, and lung cancer [43, 44].

Air pollution also affects the cardiovascular system as carbon monoxide joins
with hemoglobin to reduce its ability to transmit oxygen [45]. It reduces oxygen
availability in body organs, impacting their functions (see Figure 4 for AQI chart
and health recommendation). Blood coagulation is another problem that occurs
due to PM presence in the body [47]. Similarly, air pollution may cause blood
clotting, resulting in obstruction in cardiac blood vessels [48]. The nervous system
in the human body exaggerates by inhalation of “heavy metals (lead, mercury, and
arsenic) and dioxins” [11]. Researchers have found linkages of neurotoxicity and
memory loss, sleep disorders, mood swings, emotional imbalance, impaired vision,
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Figure 3.
Human diseases due to heavy metals in the air [37].
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PM2.5 Health Recommendation
US AQl Level (pg/m?) (for 24hr exposure)

Air quality is satisfactory and poses little or no risk.

Sensitive individuals should avoid outdoor activity
as they may experience respiratory symptoms.

General public and sensitive individuals in particular are
at risk to experience iritation and respiratory problems.

Increased likelihood of adverse effects and aggravation
to the heart and lungs among general public.

General public will be noticeably affected.
Sensitive groups should restrict outdoor activities.

General public is at high risk to experience strong
Hazardous 301+ : irritations and adverse health effects. Everyone
should avoid outdoor activities.

Figure 4.
AQI chart and risk to health [46].

and slur speech [45, 49]. Air pollution can increase the risk of pregnancy complica-
tions by impacting fetus development [50]. In the case of exposure to lead and
heavy metal, it risks abortion [11].

3. Low air quality and financial obstacles

Air pollution also influences economic conditions in a country. According to
McCarthy [51], air pollution in China is USD 900 billion, and in the USA, it esti-
mates to cost USD 600 billion. The deaths by the burning of fossil fuel and coal are
three times higher than road accidents. The estimated economic cost of air pollution
is USD 2.9 trillion that equates to 3.3 percent GDP of the world [52]. According
to the report, the disease and treatment due to air treatment cost disability from
chronic diseases costing USD 200 billion in 2018. Sick leave of absence and prema-
ture birth cost around USD 100 and USD 90 billion, respectively [51].

Similarly, India’s air pollution cost a staggering yearly USD 150 billion (see
Figure 5 for GDP comparisons). The labor hour lost due to illness and absen-
tees due to health-related issues caused by air pollution directly impacts the
labor market. It results in less productivity and reduced labor contribution to
GDP [54].

The above are direct economic cost implications of air pollution; however,
indirect costs also impact the country’s economy (see Figure 6 for direct and indi-
rect cost) [55]. According to OECD [56], air pollution is “ The indirect economic
effects come from reallocation of the factors of production across the economy,
changes in international trade and changes in savings, as changes in relative prices
induce them.” The report further explains that unlike direct cost, which affects
GDP, indirect cost increases gradually. Consumers and environment watchdogs
globally aware of air pollution on the environment and remain concerned for ethical
and sustainable manufacturing practices. According to Qiu et al. [57], air pollution
and consumers’ negative sentiment correlate and impact buying behavior. The
textile and apparel exporting sector in developing countries exports goods, which
significantly impacts GDP. The industry is also responsible for air pollution in
manufacturing countries.
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Figuress.
Air pollution cost as GDP shave (MacCarthy [53]).
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Figure 6.
Direct and indirect cost of air pollution.

In the textile and apparel sector, in which many processes use chemicals for
treatment. Other than chemicals, the loss of short fiber called lint is air pollu-
tion hazardous to labor and people living near the factories [58]. According to
Karthik and Gopalakrishnan [58], the following are the source of air pollution
in the textile and garment industry (see Table 1): Similar studies by Haseeb et
al. [59] and Heydebreck et al. [60] confirm the positive contribution of carbon
dioxide CO2 and poly-fluoroalkyl substances (PFAS) in the textile and clothing
industry.

An example of cotton fiber is relevant to the indirect cost of air pollution
socioeconomically. An estimate of 25% of the pesticides used globally is the direct
cause of cotton production. Further organic cotton is another demanded product
in the west, used in fabric and garments label as “ECO” [61]. The water uses for
irrigation is natural and rainwater. In air pollution, the rains will become a source of
acid rain and damage the crop, resulting in economic loss to the country’s farmers
and exports [62].

The other primary air pollutant of the textile and garment industry is “toxic
heavy metals, biochemical oxygen demand (BOD), chemical oxygen demand
(COD), residual chlorine, dissolved solids, color, sludge, used oil, dyes, and non-
biodegradable organics” [63]. Air pollution is a CSR activity in which organizations
and governments are very conscious. Siri Lankas government in 2015 voluntarily
designed and produce products that come under “ethical manufacturing” and to
certify its industry to a complaint of “Garments without Guilt Certification” and
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Due to manufacturing Due to diffusion
“Boilers” “Solvent-based”
“Ovens” “Wastewater treatment.”
“Storage tanks.” “Warehouses”
“Spills”
Table 1.

Sources of air pollution in the textile and garment industry [58].

“Sustainable Environmental Friendly Manufacturing” to target EU markets and
consumers [64].

4. Conclusion and recommendations

Low air quality is now a global phenomenon in which all countries are giving due
consideration to improvement. Developing countries are the worst affected; accord-
ing to [65] 21 out of 30 worst air polluted cities belong to India. New Dehli ranks at
number 1 most air polluted city in the world (see Figure 7). Incontinent, Asia ranks
no. 1 as most countries are developing economies and rely heavily on fossil fuel and
coal to fulfill energy demands. Air pollution impacting on labor productivity and
health care systems. China has turned around and is investing heavily to reduce air
pollution [66]. The air transportation emission standards in China are at par with
European standards [67]. Mainly china is investing in solar energy, and by 2024 it
will be generating twice in comparison to the USA [68]. The world has to unite in
the effort as air pollution is a transborder phenomenon and needs to combine effort
from regional countries. By acting together, the world can safeguard the habitats
that are getting toxic and affect billions of human lives, plants and trees, and
aquatic life, essential for the ecosystem’ substance.

The air pollution can reduce to a level if collective efforts are in the right direc-
tion. The awareness programs should start in developing countries, educating the
masses about the effects of air pollution on human health and the environment. The
primary cause of air pollution is due to transportation. The developing countries
should invest in upgrade the transportation system in the cities. Local bodies and
city policymakers should provide facilities to reduce traffics on the road. Mobile
Applications should introduce in for pooling resources and transportation for pas-
sengers going to the same destination. Air pollution is because of the high usage of
pesticides.

and stubble burning to vacate lands for the next harvest in rural areas. The
government should make laws to restrict and educate the masses in this regard.

The farmers should use the right amount of pesticides to avoid excess chemicals in
the air.

People should avoid trash burning, and the government should implement a
trash disposal system. Countries should invest in alternate energy, and countries
with prolonged exposure to sunlight and coastal areas with wind should identify
to generate energy from solar and wind. These are clean energy and can generate
energy with long term wait, unlike hydraulic power. Hydral power generation is
not possible everywhere. Tree plantation is also essential to reduce the greenhouse
effect and decrease CO2 in the atmosphere. The government should invest and
enact laws for the purpose. All fuels containing lead and heavy metal must put to
alegal stop. Euro 5 standard fuels are the best examples; the compliant fuel has
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Figure 7.
Ten air polluted city in the world [46].

shallow content polycyclic aromatic hydrocarbons and sulfur to reduce unsafe
environmental discharges. Education is the best weapon to use in the fight against
air pollution, and it needs government and joint public effort, but once achieved,
the whole community will enjoy the fruits and generations to come. Earth is unique
and the only home which could sustain living beings. It is human beings’ moral
obligation to protect them from degradation, only possible by stopping all types of
activities that cause air pollution.

A. Appendix 1
Website Web address
Air Now https://www.airnow.gov/
World’s Air Pollution https://wagqi.info/
World Air Quality https://www.iqair.com/us/world-air-quality
Purple Air www.purpleair.com
EPA United States Environmental Protection www.epa.gov/outdoor-air-quality-data
Agency
Air Pollution in the world www.aqicn.org/map/world/
Green Facts www.greenfacts.org/en/ozone-o3/links/index.htm
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