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Air Pollutants Causing Diseases,
Their Detection and Measurement
Using Different Hyphenated Analytical
Techniques: A Quick Insight
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Abstract

Air pollution, a significant environmental risk factor, is regarded to be the root cause of certain ailments, including
asthma, lung cancer, and ventricular hypertrophy. According to the World Health Organization, some of the major
air pollutants include lead, carbon monoxide (CO), sulfur oxides, CO at ground level, and particle pollution. Both
short-term and long-term exposure to polluted air can have a number of toxicological consequences on the human
body, including respiratory and cardiovascular problems, neuropsychiatric issues, eye irritation, skin conditions,
and chronic illnesses like cancer. Different advanced analytical techniques such as gas chromatography-mass
spectrometry, infrared radiation absorption, and laser, where laser radiation is sent through a sample of atmosphere
to be investigated either as transmission, or the scattering of the light all the way through a different physical
process, produce a variety of different techniques for monitoring air quality. This article has detailed the primary
air pollutants, their sources of emission, their effects on human health, and the methods used to detect them to
discover solutions to minimize them.

Key words: Air pollutant, gas chromatography—mass spectrometry, infrared radiation absorption, laser, respiratory
diseases

INTRODUCTION One of the most recent studies!®! discovered a connection between
air pollution, a serious health risk, and male infertility.

ue to pollution and/or human activity,
excessive pollutants in the form Finding both qualitative and quantitative reasons for air

of particles, gases, and biological pollution is essential in the modern world. A plausible
molecules enter the atmosphere. mechanism of action by which the pollutant causes toxicity
must be identified for proper patient care. These types of data
Solids, liquids, and gases can all be considered are helpful for environmental and health experts, especially
forms of pollution.l' With significant effects policymakers, clinicians, and others who are directly or
on both human health and the environment, air indirectly involved in problem regions.” "]
pollution may be one of the most detrimental
developments of recent decades. Single
cigarettes, as well as natural sources such as
volcanic eruptions, massive amounts of vehicle
emissions, and industrial operations, among
others, are all causes of air pollution.**
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A FEW CONTAMINANTS IN THE AIR AND
THEIR TOXICITY

Any eclement in the air that has the potential to endanger
human health or have a detrimental impact on the environment
is considered air pollution. The six main air pollutants that
affect both human health and ecology are lead (Pb), carbon
monoxide (CO), sulfur oxides (SOx), nitrogen oxides
(NOx), ground-level ozone (O,), and CO (World Health
Organization). The two types of pollutants are primary and
secondary.

Secondary pollutants, such as O,, are common. Dust,
fumes, smokes, mists, gaseous pollutants, hydrocarbons,
volatile organic compounds (VOCs), polycyclic aromatic
hydrocarbons (PAHs), and halogen derivatives are just
a few of the pollutants suspended in the air that, at high
concentrations, make people more susceptible to a number of
illnesses, including cancer.['>!3)

DIFFERENT AIRPOLLUTANT AND THEIR
TOXIC EFFECTS ON HEALTH PARTICLE
POLLUTANTS

Particle particles make up a significant portion of air
pollutants. To put it another way, they are a collection of
particles found in the open air. They range in size from 2.5
to 10 um (PM 2.5-PM 10).['¢1"I The size of particle pollution
is linked to the beginning and progression of lung and
cardiovascular illnesses.

Smaller particles can quickly reach the lungs through deep
inhaling. They create problems with the heart and blood
vessels once they reach the lungs. In addition, a number
of scientific studies have demonstrated that fine particle
pollution causes early mortality in those who have heart and/
or lung disease, including cardiac dysrhythmias, nonfatal
heart attacks, aggravated asthma, and reduced lung functions
in patients with heart and/or lung disease. Particulate
pollution can cause moderate-to-serious diseases depending
on the degree of interaction.

The most prevalent clinical signs of respiratory illness,
which are caused by air pollution, include wheezing,
coughing, dry mouth, and limitations in activities owing to
breathing issues.["®?") The primary reasons for the decrease
in life expectancy are the growth in cardiac and lung cancer.
Asthmatic bronchitis and chronic obstructive pulmonary
disease (COPD), which are both serious disorders with a
detrimental effect on the quality of life, are brought on by
reduced lung function in babies and adults.

Strong evidence on the impact of prolonged exposure to
particulate matter on cardiovascular and cardiopulmonary
mortality is provided by cohort studies.?!?3
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Ozone at ground level (O,)

0O, is a colorless gas that is essential to the atmosphere and
is found in the troposphere. NOx and VOCs, which are
generated from natural sources and/or human activities,
combine chemically to produce ground-level ozone. O, is
believed to have a possible connection to a higher risk of
respiratory conditions, particularly asthma.?

Because O, is a strong oxidant, it may take electrons from
other molecules. Polyunsaturated fatty acids are abundant in
the surface fluid lining of the respiratory tract and the cell
membranes that lay underneath it. The accessible double
bonds in these fatty acids are unstable. To produce ozonides,
O, attacks unpaired electrons and progresses through unstable
zwitterions or trioxolane (depending on the presence of water).

Lipohydroperoxides, aldehydes, and hydrogen peroxide
are formed when they recombine or break down. The
proliferation of lipid radicals and auto-oxidation of cell
membranes and macromolecules is assumed to begin through
these mechanisms. In epidermal keratinocytes, it also
raises the chance of DNA damage, which leads to cellular
dysfunction.

At a concentration that has been consistently observed
in many metropolitan locations, O, causes a range of
harmful consequences in people and experimental
animals.”® Morphologic, functional, immunologic, and
metabolic changes are among the side effects. Although a
significant part of breathed O, penetrates the lungs because
of its poor water solubility, its responsiveness is brushed
by the nasopharynx of resting rats and humans in roughly
17% and 40%, respectively.””) On an ecological level, O,
can inhibit carbon uptake in trees, resulting in deforestation,
which might have long-term implications for the global food
supply. 2829

co

CO is a colorless and odorless gas created by fossil fuels,
especially when combustion is inefficient, such as when coal
and wood are burned. With a 250-fold greater affinity than
oxygen, CO binds to hemoglobin. Depending on the CO
content and exposure time, mild-to-severe poisoning may
happen.

Headache, dizziness, weakness, nausea, vomiting, and
eventually loss of consciousness are all symptoms of
CO poisoning. Symptoms are similar to those of other
disorders including food poisoning or viral infections. The
loss of oxygen caused by the competitive binding of CO to
the heme groups of hemoglobin results in the creation of
carboxyhemoglobin, which is poisonous (COHDb).

COHb levels <2% have no known negative health
consequences in humans, however levels greater than 40%




ion techniques

may be lethal. Known mechanisms of underlying CO toxicity
include hypoxia, apoptosis, and ischemia.*! If an individual’s
COHbD level increases by more than 5% as a result of CO
exposure, circulatory changes occur.

In the early 1990s, the Health Effects Institute (HEI)
conducted a series of research on cardiovascular illness to
see if COHDb levels in the range of 2—6% may cause angina
pectoris.®!! The findings revealed that early angina can
develop in certain situations, although the risk of ventricular
arrhythmias remains unknown. As a result, lowering ambient
CO can lower the risk of myocardial infarction in people who
are susceptible to it.

Sulphur dioxide (SO,)

SO, is a colorless, highly reactive gas that is regarded as a
significant contaminant in the atmosphere. The primary
contributors to CO, emissions include industrial processes,
fuel consumption, and volcanic eruptions. For the health
of humans, animals, and plants, SO, is extremely harmful.
When patients with respiratory organ disease are exposed
to SO,, they are more likely to develop skin and respiratory
organ disorders.

Respiratory irritation and malfunction, as well as worsening
of underlying cardiovascular disease, are the main health
concerns associated with high SO, concentrations. The most
frequent clinical symptoms linked with SO, exposure include
bronchospasm, pulmonary edema, pneumonitis, and acute
airway blockage. It is absorbed mostly in the upper airways.
It can produce bronchospasm and mucus discharge in humans
as a sensory irritant.

Residents in industrialized areas who are exposed to SO, at
low concentrations (<1 parts per million [ppm]) in polluted
ambient air may get severe bronchitis. When opposed to nose
breathing, mouth breathing allows more SO, to penetrate the
lungs. Increased airflow during deep, fast breathing improves
gas penetration into the lungs’ deeper parts.

As a result, persons who exercise in dirty air breathe more
SO, and are more prone to experience discomfort. When SO,
accumulates in the airway, it dissolves as sulfite or bisulfite
in the surface lining fluid and is easily transported throughout
the body. The sulfite appears to interact with sensory receptors
in the airways to generate bronchoconstriction that is both
locally and centrally mediated.

The eyes (lacrimation and corneal opacity), mucous
membrane, and skin can all be damaged by SO, (redness,
and blisters). The Environmental Protection Agency states
that the annual limit for SO, in the US is 0.03 ppm (EPA).
Due to SO,’s solubility in water, it causes acid rain and soil
acidification. SO, decreases the quantity of oxygen in the sea,
resulting in the death of marine creatures and plants.[*?
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NOx

NOx are significant ambient air pollutants that have been
linked to an increased risk of respiratory illnesses.*? They are
traffic-related air pollutants since they are mostly generated
by vehicle engines.

They are lung irritants that, if breathed at a high enough dose,
can cause pulmonary edema. Although NO, is generally
less hazardous than O,, it can nonetheless create serious
toxicological issues. T-lymphocytes, particularly CD8+
cells and natural killer cells, have been demonstrated to be
affected by exposures of 2.0-5.0 ppm, which play a crucial
role in the host’s defense against viruses. Epidemiological
studies have demonstrated that elevated NO, levels lower the
frequency of respiratory illnesses in children. Coughing and
wheezing are the most frequent symptoms of NOx poisoning,
although other symptoms include irritation of the eyes, nose,
or throat, headache, dyspnea, chest discomfort, diaphoresis,
fever, bronchospasm, and pulmonary edema. According to
another study, NOx levels between 0.2 and 0.6 ppm are safe
for humans.B?

Lead

Lead, often known as plumb, is a poisonous heavy metal
utilized in a variety of industries.*¥ Both indoor and
outdoor sources of Pb pollution are possible. It is released
by automobile engines, particularly those powered by fuel
containing Pb tetracthyl. Smelters, battery facilities, irrigation
water wells, and wastewater treatment plants are additional
sources of Pb emissions into the environment.*3

The purpose of the examination was to determine the blood
Pb level in traffic cops. As a result of this study, Pb exposure
has been recognized as one of the major contributors to
environmental pollution.?® Pb is highly hazardous to toddlers
and fetuses at even low doses.’” The body’s soft tissue,
bones, and blood all contain Pb.

Pb can harm the kidneys, the neurological system, and other
organs since it is not easily eliminated.® The most frequent
symptoms of Pb poisoning are abdominal discomfort, anemia,
hostility, constipation, headaches, irritability, loss of attention
and memory, diminished sensations, and sleep difficulties.

Pb poisoning causes a variety of issues, including high blood
pressure, infertility, digestive and renal failure, and muscle
and joint discomfort. Pb absorption by the lungs is influenced
by particle size and concentration. Approximately 90% of Pb
particles ingested from the ambient air are tiny enough to be
reserved.

Pb that has been retained in the body is absorbed through
the alveoli and causes poisoning. Pb is a potent neurotoxin,
and newborns and children are among the most vulnerable




populations. Pb has been connected to childhood hyperactivity,
antisocial behavior, learning disabilities, memory impairment,
and mental retardation.%

As a result, lowering the Pb level in the ambient air
is critical.*l Pb exposure is common and often goes
unnoticed.?! Pb poisoning can impact several sections of the
body, including the cardiovascular, renal, and reproductive
systems, but the neurological system is the main target for Pb
toxicity.l! The inhibition of N-methyl-D-aspartate receptors
by Pb disrupts the normal operation of intracellular second
messenger systems. Pb may also serve as a second messenger,
causing protein alteration through a variety of physiological
mechanisms such as protein kinase activation or deactivation.

Other air pollutants

The majority of other important air contaminants are
classed as carcinogenic or mutagenic. VOCs such as
benzene, toluene, ethyl benzene, and xylene, PAHs such as
acenaphthene, benzopyrene, anthracene, and acenaphthylene,
and other organic pollutants such as dioxins are some of the
pollutants suspected to be responsible for the occurrence
and development of cancer in humans. All of these are
unwelcome chemical pollutants created almost entirely by
industrial processes and human activities.[*4!

HEALTH HAZARDS

In terms of health risks, air toxicants are any odd suspended
substance in the air that interferes with the normal
operation of human organs. The respiratory, cardiovascular,
ophthalmologic, dermatologic, neuropsychiatric,
hematologic, immunologic, and reproductive systems
are the principal harmful consequences of air pollution
exposure, according to published evidence. However, long-
term molecular and cell damage may result in a variety of
malignancies.*8! However, even modest amounts of air
toxicants have been found to be harmful to vulnerable groups
such as children and the elderly, as well as individuals with
respiratory and cardiovascular illnesses.[*"!

Respirator disorders

As most pollutants enter the body through the lungs, the
respiratory system may be considered the first line of defense
against the onset and progression of disorders brought on by
airborne contaminants. Inhaled pollutants produce varied
levels of harm in the respiratory system depending on the
dosage and deposition in target cells. The initial consequence
in the upper respiratory system is inflammation, particularly
in the trachea, which causes voice problems. Air pollution
is recognized as a significant environmental risk factor for
several respiratory diseases, including lung cancer and
asthma.’%! Air, pollutants, especially PMs, and other
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respirable substances such dust, O,, and benzene may develop
as a result of exposure to air toxicants.’>8 Some studies!**6!
have discovered a connection between air pollution from
traffic and/or industry and a higher risk of COPD. The
treatment for illnesses brought on by other toxic substances
is identical to the therapy for respiratory ailments brought on
by air pollution.

Cardiovascular dysfunctions

A connection between air pollution and cardiac-related
illnesses has been discovered by several experimental and
epidemiologic studies.* Air pollution has been related
to changes in white blood cell counts, which may have an
effect on cardiovascular health. On the other hand, a study
utilizing animal models found a connection between air
pollution exposure and hypertension.’”7 Both the right
and left ventricles can get enlarged as a result of exposure
to elevated NO, levels in the air caused by traffic.l%®]
Treatment for cardiovascular illness should be undertaken in
addition to antidote therapy, which is only accessible for a
few cardiotoxic substances like CO.

Problems related to neuropsychiatry

There has been much discussion on the relationship between
the neurological system and exposure to dangerous chemicals
that are in the air. However, it is currently believed that these
dangerous substances harm the nervous system. Among the
detrimental impacts of air pollution on the nervous system
are neurological issues and mental illnesses. Particularly
in infants, neurological impairment can have catastrophic
consequences. On the other side, psychiatric disorders lead
to antagonism and antisocial behavior. Recent studies have
found links between air pollution and neurobehavioral
hyperactivity, criminal conduct, and inappropriate behavior
for one’s age.®” Neuroinflammation,’? Alzheimer’s
disease,”* and Parkinson’s disease!”®! have all been associated
with an elevated risk of air pollution."! According to certain
studies,[’*7 there is a correlation between high air pollution
levels in megacities and aggressive behavior and anxiety.

Other long-term complications

The skin is both the first organ to be contaminated by a
pollutant and the first line of defense against a foreign virus or
infectious agent. The first organ to be impacted by pollution
is the skin. The first organ to get contaminated is the skin.
The absorption of contaminants from the environment by this
organ is equal to respiratory uptake.l’”)

It has been demonstrated that air pollutants from traffic, such
as PAHs, VOCs, oxides, and PM, have an influence on skin
aging and cause pigmented spots on the face.**% Toxic air
pollutants, whether breathed or absorbed via the skin, have
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the potential to harm internal organs.*" Hepatocarcinogen
compounds are present in several of these contaminants. 283
There is some evidence that air pollutants, particularly
traffic-associated air pollution, play a role in the occurrence
of autism and related diseases in fetuses and children.[**#7

One possible cause of autism and other brain disorders has
been the disruption of the endocrine system by chemical
contaminants.® Several studies have found associations
between air pollution exposure and late-pregnancy fatal
head size,™ fatal growth,” and low birth weight.*9?%
Several environmental variables, such as poor air quality,
can impact several disorders connected to immune system
dysfunction.”*** Poor air quality in people can cause
serious immune system problems, including abnormally
high blood levels of the complement component C3 and
the immunoglobulins (Ig) IgA and IgM. It results in chronic
inflammatory diseases of the respiratory system."

Exposure to these immunotoxicants at different periods may
result in immunological dysfunction, which can raise the
risk of a number of illnesses, including neuroinflammation
and a reduced innate immune response in the brain.”’® On
macrophages, air pollutants alter antigen presentation by
upregulating stimulatory molecules such as CD80 and
CD86.P"

The eye is a sensitive organ to the harmful effects of airborne
pollutants, including domestic air pollution.”®! Air pollution’s
clinical impact on the eyes might range from asymptomatic
eye issues to dry eye syndrome. Over time, exposure to air
pollution raises the risk of developing retinopathy and other
visual disorders.

Furthermore, there is no evidence linking air pollution
to eye irritation, dry eye syndrome, and some of the more
serious or blinding diseases.!%! Air pollution is connected
to short-term increases in the number of patients attending
the ophthalmological emergency department, according to
studies.[101:102]

DETECTION TECHNIQUES

Gas chromatography-mass spectrophotometry
(GC-MS)

Most greenhouse gases, including CO,, CH,, SF,, and N,O,
as well as CO, are measured using gas chromatography
[Figure 1]. One of the inlets of gas chromatography is an
inert carrier flow.

The column’s walls are covered with the stationary phase,
which interacts with the under-investigation gas constituents.
Each component enters the detector at a different time due
to the interaction between the sample and the stationary
phase in the column, allowing for the separation of their
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Figure 1: Schematic diagram of a gas chromatograph

measurements. For monitoring organic contaminants in the
environment, GC-MS is an excellent instrument. The cost
of GC-MS equipment has decreased significantly, while
its reliability has grown, contributing to its growing use in
environmental investigations. In air, soil, and water, it is
commonly used to detect dibenzofurans, dioxins, herbicides,
sulfur, pesticides, phenols, and chlorophenols.['™

Ultraviolet fluorescence method

The absorption of photons by gases at different wavelengths
is the basis for spectrophotometry [Figure 2]. When light
with a known intensity spectrum passes through a sample, the
intensity spectrum of the departing radiation may be used to
estimate the gas’s composition. Following the Beer-Bougert-
Lambert-Law, the absorption wavelengths where intensity
declines considerably represent a material’s footprint, but
the exact values of wavelength-dependent extinction offer
information on concentration:
I=1,exp (-cLg) (Eq. 1)
where I denotes the radiation intensity, ¢ the concentration,
the absorptivity coefficient, and L the optical path length.

Spectrophotometry is divided into two components. One is
infrared spectrophotometry, which relies on molecule rotation
and vibration excitation at wavelengths more than 800 nm,
and the other is ultraviolet-visible spectrophotometry, which
relies on electron excitement and atomic absorption at
wavelengths between 200 and 800 nm.

The SO, concentration is determined using the ultraviolet
fluorescence technique, which involves exposing the sample
to ultraviolet (UV) irradiation with powerful SO, molecule
excitation. As the atom’s higher energy level is moved to its
ground state, energy is released as fluorescing radiation. The
radiation, which is proportional to the SO, level, is detected
using a photomultiplier tube.

The measurement of ozone concentration is based on
ultraviolet absorption, or photometry, which is dependent on
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Figure 2: Ultraviolet fluorescence spectrophotometer

ozone’s absorption of light with a wavelength of 254 nm. UV
light and clean air are used as radiation sources (zero). The
described approach satisfies the demanding requirements
for O, measurement!'™! by automatically compensating for
pressure and temperature.

Chemiluminescence analyser

The most frequent method for measuring NO, NO,, and
NOx concentrations is chemiluminescence [Figure 3].
The basis of this approach is based on the ozone-induced
excitation of nitrogen molecules. The release of radiation as
chemiluminescence occurs when the molecule is translated
into the fundamental energy state. A photomultiplier tube
detects this radiation.

The architecture of the analyzer allows for the collection of
data on nitrogen monoxide (NO), nitrogen dioxide (NO,),
and NOx concentrations. The approach is based on the fact
that NO, is produced when NO reacts with ozone. This NO,
molecule is energized and emits radiation with a wavelength
of 1100nm:

NO+0, NO,+0, (Eq.2)

NO, NO,+hv (A = 1100 nm) (Eq. 3)
Photomultiplier tubes boost the liberated radiation and
provide immediate information about the NO content.
The measurement is done in two steps: first, the sample is
separated and then passed through a converter that converts
all NO, to NO. Then, a constant volume of ozone is added
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before it enters the measurement chamber. The concentration
of total NOx components can be determined by evaluating
the intensity of emitted radiation. To learn more about
each component, the same experiment is run without the
converter, which just allows the original NO concentration
to be evaluated. Based on the measured amounts of NO_
and NO, the concentration of NO, is computed. Although a
comparable method for measuring ozone concentrations using
either NO or ethane (C,H,) is available, chemiluminescence
analysis is more generally employed for ozone concentration
measurement due to cost and safety concerns.!'%!

Laser spectroscopy

The field of laser spectroscopy [Figure 4] is continuously
evolving and expanding. The potential and recognized
applications of laser spectroscopy to chemical and biological
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issues, as well as its usage in medicine as a diagnostic and Fixed Mirror

therapeutic tool, can be considered the most important
developments.l'! Its contributions to the solution of
environmental problems are also noteworthy.

Fourier-transform infrared spectroscopy (FI-IR)
spectrophotometry

FI-IR  spectrophotometry infrared spectrophotometry
[Figure 5] is typically used to quantify pollutant gas
emissions such as CO, CO,, NO, SO,, and hydrocarbons. It
is also commonly used to detect CO, and CO in ambient and
interior air quality tests. Gases such as NO and O, that absorb
a lot of light in the UV region are analyzed using ultraviolet
spectrophotometry.

The absorption lines usually overlap and cannot be easily
differentiated in a complicated system with many components,
such as contaminated air. One method to solve this issue is to
broaden the wavelength range of the radiation and identify
other absorption lines from which the components may be
recognized, either by separating the sample and adding a
reactant that neutralizes one of the colliding components or
by employing a chemical filter.

The method of IR-correlation absorption spectrometry is used
to determine CO concentration. An infrared source emits
infrared light that passes through two parallel cells, one of
which contains a background gas that does not absorb it and
the other of which contains the flowing sample of ambient
air that is being studied. The ratio of the CO concentration
to the energy differential between the reference cell and the
sample cell.

Many chemical species with absorbance spectra in the two
IR atmospheric window zones are significant to the clean air
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act amendment and worldwide monitoring investigations.
The first ranges from 750 to 1200 cm™ (13.3-8.3 mm), while
the second ranges from 2100 to 3000 cm(42-3.3 mm).
CO, and H,0, for example, may be easily identified at 756
and 771 ecm™, O, at 1043 and 1064 cm”, CO at 2100 and
2177 em’, N,O at 2191 and 2223 cm’!, and CH, at 2840 and
2930 cm™. To construct an interferogram, the FT-IR employs
a Michelson interferometer with a huge aperture of around
5.0 cm diameter. The interferogram (a modulated beam) is
sent by FT-IR systems so that it can be distinguished from
unmodulated IR energy generated by the background when it
reaches the receiver. The interferogram is transformed into a
spectrum using the Fourier transform.

The many benefit of FT-IR is that it can identify several
species at the same time since it detects the full spectral
band at once. The retromirror is normally 24” in diameter,
while the source and receiver telescope lenses are usually
12” to 15” in diameter. The IR energy between 750 and 4000




wavenumbers (cm™) is converted into an electrical signal
using a mercury-cadmium-telluride detector chilled in liquid
nitrogen.

The automation of quantitative analysis using multicomponent
classical least squares (CLS) was a key development in the
application of FT-IR spectrophotometry for gas analysis
(CLS). CLS employs Beer’s Law, which states that I(n) =
Io(n) exp(-A(n)) with A(n) = a(n)CL, where I and Io are the
measured and transmitted intensities, n is the wavenumber
(em-1), A(n) is the absorbance, a(n) is the absorption
coefficient, C is the concentration of the absorption gas, and
L is the radiation path length through the gas. The absorption
Coefficient incorporates the distinctive “fingerprint” forms
of the absorption spectra of the individual species, and the
absorbance is related to the concentration-path length product,
CL. CLS fits are made between the observed spectrum and
a collection of reference spectra while also fitting a linear
baseline over the wavenumber area given. Each reference
spectrum is created using a dry air combination at one-
atmosphere total pressure.!'””!

Light detection and ranging (LDAR)

LDAR is a ground-based remote sensing method for
obtaining high temporal and spatial resolution concentration
fields [Figure 6]. Similar to spectrophotometry, it operates on
the premise that when a beam of light is produced, materials
absorb it at a particular wavelength and scatter it back as
isotropic light. LIDAR uses a monochromatic laser beam at
the component’s absorption wavelength to detect backscatter
from the atmosphere. Its rapid measurement rate allows it to
take measurements in a variety of directions in a short amount
of time (similar to weather radars), which may be seen as a
continuous concentration field.

A distinct absorption LIDAR (DIAL) is frequently used
to generate two laser beams, one tuned to the absorption
wavelength and the other tuned slightly below or above

Time Delay TapeR d
Generator apeNecorder
Computer
Detector
Laser Gated Camera
Zoom Lens
Detector
——a
Mirrors Lens

Figure 6: Schematic diagram of light detection and ranging

Asian Journal of Pharmaceutics * Apr-Jun 2023 « 17 (2) | 158

it, which serves as the reference beam. This technique
eliminates measurement errors brought on by global radiation
entering the detector. The beams are alternately emitted, and
the difference in backscatter values can be considered the
backscatter to the studied.!'*™

CONCLUSION

Air pollution has a significant influence on human health,
triggering and inducing a variety of illnesses that result in
high morbidity and mortality, especially in developing
nations like India and Iran. As a result, air pollution control is
critical and should be at the top of the government’s priority
list. In these centuries, regulators and politicians must update
all rules and regulations pertaining to air pollution. A robust
environmental protection agency must lead the coordination
between several agencies involved in air pollution. Budgets
for administration, research, development, monitoring, and
air pollution protection should all be sufficient for an efficient
environmental protection agency.
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