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I. INTRODUCTION 
 

Air pollution is a significant environmental problem 

that is not limited to a regional problem. It is no 

longer confined to cities that are heavily 

industrialized; it has become a global and 

transboundary phenomenon that causes human 

health, ecological stability, agricultural production, 

and climate. Population growth in developed and 

developing countries as well as fossil-fuel use, 

industrial emissions, construction activities, biomass 

combustion, and vehicular traffic are associated with 

worsening ambient air quality. Aside from the 

outdoor air pollution, the indoor pollution of solid-

fuel combustion, household chemicals, or 

inadequate ventilation may seriously contribute to 

disease burden. The severity of air pollution is related 

not only to the presence of pollutants in the 

atmosphere, but also to their chemical changes. 

Primary pollutants released directly from sources 

frequently undergo oxidation, reduction, photolysis, 

nucleation, and other atmospheric reactions to 

produce secondary pollutants including 

tropospheric ozone, sulfate aerosols, nitrate 

aerosols, and peroxyacetyl nitrate.  

 

These compounds can also be more harmful than 

the original pollutants. Thus, the control of air 

pollution must not only include emissions at the 

source but also knowledge of the chemistry that 

determines the behavior of pollutants in the air. 

Scientific and technological advancement has 

generated a range of chemical solutions to limit 

emissions and remove pollutants before the 

pollutants come to the atmosphere or once they 

have been produced in the environment in recent 

decades. These include catalytic converters for 

vehicles, industrial scrubbers, sulfur removal 

systems, catalytic reduction of nitrogen oxides, 

particulate capture technologies, activated carbon 
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adsorption, photocatalytic purification, and carbon 

capture methodologies. Cleaner fuels, process 

redesign, and green chemistry have played a role in 

pollution prevention rather than just end-of-pipe 

treatment, at the same time. A summary of air 

pollution causes and chemistry, its impact on human 

health and the environment, and the main chemical 

and technological approaches can be obtained. The 

discussion is presented in a manner appropriate for 

academic research and policy analysis, linking 

scientific understanding with practical mitigation 

strategies. 

 

II. AIR POLLUTION: DEFINITION AND 

OVERVIEW 
 

The term air pollution refers to the presence of solid, 

liquid, or gaseous substances in an environment at 

elevated concentrations resulting in risk to life or 

health, damage to natural systems or the 

environment, as well as to health and survival. 

Pollutants can originate from natural sources and 

include volcanic eruptions, dust storms, sea spray, 

forest fires, and biological decay; but the sources of 

toxic air pollution are predominantly anthropogenic. 

Air contamination is generally classified as indoor 

and outdoor, primary or secondary. Primary 

pollutants are emitted directly into the atmosphere, 

such as carbon monoxide from incomplete 

combustion, sulfur dioxide from coal burning, or 

particulate matter from dust and diesel exhaust. 

Secondary pollutants form in the atmosphere 

through chemical reactions involving primary 

pollutants and natural atmospheric constituents. For 

example, ozone in the lower atmosphere forms when 

nitrogen oxides and volatile organic compounds 

react under sunlight.  

 

The issue with air quality differs depending on the 

location and economic structure. Traffic and industry 

in urban centers lead to high levels of nitrogen 

oxides, carbon monoxide, ozone and fine particulate 

matter. Factories and industrial regions tend to have 

higher sulfur dioxide, heavy metals, and hazardous 

organic compounds than the rest. Biomass burning, 

agricultural emissions (such as ammonia), and long-

range transport of pollutants from urban and 

industrial areas may also impact rural areas. The 

concerns about air pollution are growing because of 

its far-reaching effects. Several studies have 

established connections between air pollution 

exposure and respiratory diseases, cardiovascular 

disease, asthma, allergies, cancer, adverse pregnancy 

outcomes, neurological disorders, and premature 

death. Environmental impacts consist of acidification 

of lakes and soils, forest decline, loss of biodiversity, 

corrosion of materials, visibility impairment, damage 

to crops, and global warming. These broad impacts 

make controlling air pollution one of the most 

pressing environmental science and public policy 

goals. 

 

III. CAUSES AND SOURCES OF AIR 

POLLUTION 
 

Causes air pollution and other diseases in different 

situations are all similar when seen together (Daft, 

2010). Modern air pollution mainly stems from 

human activities with combustion products, reactive 

gases and fine particles all being released by humans 

into the atmosphere.  

 

Industrial Emissions 

For example, the chemicals that are emitted by 

industry include sulfur dioxide and nitrogen oxides, 

particulate matter, heavy metals, acidic gases and 

volatile organic compounds. Thermal power plants 

burn coal, the most common source of sulfur and 

particulate emissions, they report. Dust and nitrogen 

oxides are produced by cement plants. Lead, 

mercury and cadmium and toxic metals are 

produced by metal smelting. Petrochemical and 

chemical industries release hydrocarbons as well as 

benzene, formaldehyde and other dangerous 

pollutants.  

 

Vehicular Emissions 

Urban air pollution is mostly driven by 

transportation. Automobiles emit carbon monoxide, 

nitrogen oxides, hydrocarbons, particulate matter, 

and in some instances sulfur compounds. Diesel cars 

are particularly bad for fine and ultrafine particulates 

and black carbon in particular. Traffic congestion 

speeds up emissions because they go unreacted and 

idled.  
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The combustion of fossil fuels 

Coal, petroleum and natural gas are also commonly 

used in power generation, heating and industrial 

power generation. As this is called coal burning, it 

will generate high levels of sulfur dioxide, fly ash, 

mercury, and carbon dioxide. As well as sulfur oxides 

and nitrogen oxides, it releases particulates in oil 

combustion. Natural gas is relatively cleaner, but it 

still plays a role in the formation of nitrogen oxide 

and leakage of methane.  

 

Biomass Burning and Household Fuels 

In many low or middle-income countries, wood, 

charcoal, dung and crop residues are utilized for 

cooking and heating. Incomplete combustion emits 

trace quantities of carbon monoxide, polycyclic 

aromatic hydrocarbons, black carbon, particulate 

matter, and poisonous organic compounds. 

Regional air quality is also largely impacted by open 

burning of agricultural waste. 

  

Construction, Mining, and Road Dust 

Suspended particulate matter typically results from 

soil disturbance, building works, quarrying, mining 

and unpaved roads. Coarse particles may block sight 

and irritate the lungs, and finer particles may reach 

far into the lungs.  

 

Agricultural Emissions 

Agriculture also contributes emissions of ammonia 

through fertilisers and livestock waste, pesticides 

that are volatilized, open-field burning. Ammonia in 

the air reacts with sulphuric and nitric acids in the 

atmosphere to form secondary particulate matter 

like ammonium sulfate and ammonium nitrate.  

 

Natural Sources 

Though frequently episodic, natural sources like 

wildfires, volcanic eruptions, pollen, sea salt, and 

dust storms may seriously degrade air quality. 

Climate change may exacerbate some natural 

emissions by making wildfires happen more often 

and causing drought-related dust. The fundamental 

principle is that air pollution comes from point 

sources as well as other diffuse sources.  

 

So control will involve industrial regulation, cleaner 

energy, transport reform, agricultural management, 

and household-level interventions. 

 

IV. IMPORTANT COMPONENTS OF AIR 

POLLUTANTS AND THEIR CHEMISTRY 
 

Knowing how pollutants react to the earth is 

necessary for designing effective methods. Air 

pollutants differ in their source, reactivity, residence 

time, toxicity, and behavior in the atmosphere. 

 

Particulate Matter (PM)  

Particulate matter (PM) is composed of solid or liquid 

particles which hang out in the air, and is classified 

under the term part of the atmosphere as particulate 

matter. It is separated according to aerodynamic 

diameter, for example PM10 and PM2.5. Fine 

particles are of all classes, but are particularly 

dangerous, they spread deeply into the lungs and 

can get into the bloodstream. PM can also be directly 

emitted (in the form of soot or dust), or formed in 

subsequent steps from gaseous precursors (such as 

sulfur dioxide, nitrogen oxides, ammonia, and 

volatile organic compounds). Chemically, particulate 

matter contains sulfates, nitrates, ammonium salts, 

elemental carbon, organic carbon, metals, mineral 

dust, and water. Oxidation reactions, through 

secondary aerosol formation: 

 

SO2→sulfuric acid/sulfates 

NOx→nitric acid/nitrates 

VOCs→secondary organic aerosols 

 

Sulfur Oxides (SOx) 

Sulfur dioxide is most commonly produced when 

sulfur-rich fuels like coal and heavy oil come into use. 

In the atmosphere, sulfur dioxide can oxidize to 

sulfur trioxide and react with the water to form 

sulfuric acid: 

 

SO2+OH·→HOSO2· 

HOSO2·+O2→SO3 

SO3+H2O→H2SO4 

 

The sulfuric acid forms into both acid rain and sulfate 

aerosol. Those aerosols have an impact on visibility, 

respiratory health, and climate. 
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Nitrogen Oxides (NOx) 

Nitrogen oxides, particularly nitric oxide (NO) and 

nitrogen dioxide (NO2) are produced during high 

temperature burning when atmospheric nitrogen 

reacts with oxygen: 

 

N2+O2→2NO 

2NO+O2→2NO2 

 

NOx is a significant element in photochemical smog 

formation and ozone formation. Under sunlight: 

 

NO2+hv→NO+O 

O+O2→O3 

 

In the presence of VOCs, this cycle is increased, 

causing the accumulation of ozone in the lower 

atmosphere. 

 

Carbon Monoxide (CO) 

Carbon monoxide is formed by the incomplete 

combustion of carbon-containing fuels. It is colorless 

and odorless but particularly harmful because it 

attaches intimately to hemoglobin, reducing 

hemoglobin oxygen transport in the blood. While 

CO is less chemically reactive than some pollutants, 

it is involved in atmospheric oxidation chemistry by 

influencing hydroxyl radical concentrations. 

 

Volatile organic compounds (VOCs) 

VOCs include large-scale carbon-complex 

compounds including benzene, toluene, xylene, 

formaldehyde and alkanes. They are derived from 

fuel evaporation, solvents, industrial processes, 

biomass burning, and vehicle emissions. The 

oxidation in the atmosphere generates radicals, 

secondary pollutants such as ozone and organic 

aerosols. 

 

Ozone (O3) 

Tropospheric ozone is a secondary pollutant which 

forms secondary through photochemical reactions 

between NOx and VOCs. In contrast to stratospheric 

ozone, which protects life against ultraviolet 

radiation, ground air contains dangerous ozone. 

Ozone is an important oxidant that wreaks havoc on 

lung tissue, crops, forests, and materials. 

 

Heavy Metal and Toxic Pollutants 

It may release lead, mercury, arsenic, cadmium and 

chromium from industry, combustion and waste 

incineration. These pollutants can build up in the 

food chain and have neurological, renal, 

carcinogenic and developmental effects. 

 

Persistent Organic Pollutants (POPs) 

Dioxins, furans and other compounds are produced 

through incomplete combustion and some industrial 

processes. They have chemical stability and become 

bioaccumulative compounds even at low 

concentrations. This chemistry explains why air 

pollution control must be pollutant-specific and 

chemically based. A strategy that works for sulfur 

dioxide may not for ozone, or PM2.5. 

 

V. EFFECTS ON HEALTH AND 

ENVIRONMENT 
 

Human Health Effects 

Air pollution is highly linked to acute and chronic 

health effects. Fine particulate matter, ozone, 

nitrogen dioxide, sulfur dioxide, and toxic organics 

are associated with respiratory inflammation, 

impaired lung function, exacerbations of asthma, 

chronic obstructive pulmonary disease, pneumonia, 

ischemic heart disease, stroke, and lung cancer. Air 

pollution also leads to systemic inflammation and 

oxidative stress, which underlie a variety of diseases. 

Children and elderly individuals as well as pregnant 

women and persons with previous respiratory or 

cardiovascular diseases are affected.  

 

Research has also linked air pollution to diabetes, 

poor birth outcomes, neurodevelopmental 

disorders, and cognitive loss. Due to the small size 

and intricate chemical composition, particulate 

matter is considered one of the most harmful 

pollutants. Ultrafine particles may be capable of 

entering the alveolar membranes and cause 

oxidative damage. Ozone inflames the airways and 

interferes with lung function. Sulfur dioxide leads to 

bronchoconstriction, particularly in people with 

asthma. Nitrogen dioxide is involved in airway 

inflammation and enhanced infection susceptibility. 

Carbon monoxide impedes delivery of oxygen and 

can lead to fatal conditions at high concentrations. 
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 Environmental Effects 

Air pollution impacts terrestrial and aquatic 

ecosystems through acidification, eutrophication, 

and direct toxicity. Acid rain (defined as emissions 

caused by sulfur dioxide and nitrogen oxide 

oxidation), which decreases the pH of ponds and the 

surface of soil, has detrimental impacts on aquatic 

organisms and nutrient availability. The formation of 

nitrogen deposition can change communities in 

plants and cause algal blooms. At the surface, ozone 

lowers crop yields, breaks down leaf tissue and 

inhibits photosynthesis. Crop harvests, such as 

wheat, soybean and cotton, which are sensitive to 

ozone, will suffer serious losses in productivity. 

Forests that live with chronic pollution grow 

progressively less, become more susceptible to 

pests, and experience habitat changes. 

 

Climate Interactions 

Climate change and air pollution are strongly 

intertwined. Black carbon absorbs sunlight and 

contributes to atmospheric warming. Ozone is a 

greenhouse gas. Sulfate aerosols may cool the 

environment by reflecting sunlight, yet they continue 

to be harmful to health and ecosystems. Carbon 

dioxide is not generally a risk in ambient air at 

prevailing outdoor concentrations, but it is the 

primary anthropogenic greenhouse gas, and the 

primary target of emission control. 

 

Material Damage and Visibility Impairment 

Pollutants corrode metals, undermine stone 

buildings, wear off paints and harm cultural heritage 

structures. Sulfuric and nitric acids also accelerate 

the weathering of limestone and marble. Particulate 

pollution also clouds the sight by scattering and 

absorbing light—thus compromising the safety of 

transportation and tourism. Thus, the consequences 

of air pollution are multilayered: medical, ecological, 

economic, agricultural, environmental. This justifies 

investment in advanced chemical solutions and an 

integrated policy response. 

 

VI. CHEMICAL AND TECHNOLOGICAL 

SOLUTIONS 
 

There are three principal types of chemical and 

technological control of air pollution: source 

reduction, pollutant transformation, and pollutant 

removal. Good Air Quality Control generally 

integrates all three.   

 

Vehicle Catalytic Converters 

Catalytic converters are a popular chemical option 

for mobile-source pollution mitigation strategies. 

Used in vehicle exhaust systems they are catalysts 

which convert toxic gases into less damaging 

materials with platinum, palladium and rhodium. 

Major reactions include:   

 

2CO + O2 → 2CO2 

2NO → N2 + O2 

hydrocarbons + O2 → CO2 + H2O 

 

Three-way catalytic converters work particularly well 

in gasoline cars in stoichiometric combustion 

situations. They are capable of reducing carbon 

monoxide, nitrogen oxides and unburned 

hydrocarbons at the same time. They are only as 

effective as the quality of the fuel, tuning engine and 

catalyst.   

 

Flue gas desulfurization (FGD) 

Flue gas desulfurization is prevalent in coal-fired 

power plants and industrial plants for the removal of 

sulfur dioxide from exhaust gases. The most popular 

wet scrubber procedure typically consists of 

limestone or lime slurry:   

 

CaCO3 + SO2 → CaSO3 + CO2 

CaSO3 + 1/2 O2 → CaSO4 

The gypsum produced can be utilised in construction 

materials to some extent. FGD system is capable of 

eliminating a large percentage of sulfur dioxide 

emission and it is very significant when sulfur rich 

fuels are being used.   

 

SCR (Selective Catalytic Reduction) and SNCR 

(Selective Non-Catalytic Reduction) 

Nitrogen oxides may be reduced with ammonia or 

urea-based reduction system. For SCR:   

 

4NO + 4NH3 + O2 → 4N2 + 6H2O 

6NO2 + 8NH3 → 7N2 + 12H2O 

Catalysts might be vanadium, titanium, or zeolite. 

SCR is very efficient for fixed stationary sources 
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including power plants and industrial boilers. SNCR 

works at such a high temperature without reaction 

catalyst by injecting ammonia or urea directly into 

the flue gases. Less efficient because it is cheaper 

than SCR but also less cost effective.   

 

System of Scrubbers and Gas Absorption 

With gaseous pollutants, scrubbers help clear a solid 

by contact with a liquid absorbent. Sulfur dioxide, 

hydrogen chloride, ammonia and some organic 

vapors are typically used in them. Wet scrubbers can 

also collect particulate matter. Packed towers, spray 

towers, and venturi scrubbers are common designs. 

The absorption depends on solubility, gas-liquid 

contact area, reaction kinetics and pH control. 

Alkaline solutions often neutralize acidic gases 

through neutralization using alkaline solutions.   

 

Adsorption Technologies 

In VOC removal and odor elimination adsorption is 

used. The high surface area and porous structure of 

activated carbon make it particularly efficient. 

Pollutants attach to the adsorbent surface by 

physical or chemical interactions. The adsorbent can 

be regenerated or replaced after saturation. New 

adsorbents are also being developed such as 

zeolites, metal-organic frameworks, impregnated 

carbons and functionalized silica. These materials are 

the focus of increasing research of selective pollutant 

capture.   

 

Electrostatic Precipitators and Fabric Filters 

From industrial exhaust, particulate matter can be 

controlled by electrostatic precipitators (ESPs), which 

electrically charge particles and collect them on 

oppositely charged plates. ESPs have been 

successfully used to remove fine particulate material 

in power plants, cement factories, and metallurgical 

industries. Fabric filters, or baghouses, physically trap 

particles in filter media, achieving very high 

particulate removal efficiencies. They are particularly 

handy for dust suppression.   

 

Cyclones and Mechanical Separators 

Cyclone separators remove coarse particles by 

centrifugal force. Less effective for PM2.5 but can 

serve as pre-cleaners prior to more advanced ones.  

  

Photocatalytic Oxidation 

Photocatalytic oxidation works with semiconductor 

catalysts like TiO2 which is activated by ultraviolet or 

visible light to break down VOCs, nitrogen oxides 

and microbial pollutants. The reactive oxygen 

species created at the catalyst site oxidize the 

pollutants into non-hazardous products such as 

carbon dioxide and water. This technology offers 

potential for air purification in the indoor 

environment, for self-cleaning building materials, 

and for certain outdoor sectors, despite the 

limitations on the mineralization efficiency and the 

generation of by-products.   

 

Cleaner Fuels and Fuel Desulfurization 

Preventing pollution formation through cleaner fuels 

is one of the most effective chemical solutions. 

Hydrocarbon fuels such as low-sulfur diesel, ultra-

low-sulfur fuels, compressed natural gas, liquefied 

petroleum gas, hydrogen-blended systems, and 

biofuels may help to reduce emissions of sulfur 

oxides, particulate emissions and certain toxic 

agents. Downstream emissions can also be reduced 

through refinery desulfurization processes that 

remove sulfur prior to fuel use.   

 

Carbon Capture and Storage/Utilization 

Carbon capture attempts to manage carbon dioxide 

emissions derived from large stationary sources 

using chemical absorption with amine solutions, the 

most established method:   

 

CO2 + 2RNH2 ↔ RNHCOO− + RNH3+ 

Carbon dioxide harvested by such method can be 

compressed for storage or used in industry. Carbon 

capture, though focused primarily on mitigating the 

climate, can be combined with wider systems for 

managing air pollutants.   

 

Green Chemistry and Process Redesign 

Green chemistry seeks to eliminate or minimize 

hazardous substances in the design, manufacture, or 

use of chemicals in products. In the field of air 

pollution control it is used to support:   

 

 replacement of heavy solvents with low-VOC 

alternatives,   

 low-temperature industrial processing,   
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 atom-efficient reactions,   

 waste minimization,   

 renewable feedstocks,   

 safer catalysts and reagents.   

Green chemistry thus adds long-term sustainability 

advantages by not treating pollutants after they are 

formed, but rather ensuring they do not even exist.  

  

Indoor Air Purification Technologies 

Chemical solutions for indoor environments include 

activated carbon filters, photocatalytic devices, 

ozone-free oxidation systems, and absorbent 

materials for formaldehyde and VOCs. Nevertheless, 

the choice of indoor purification technologies should 

be stringent to prevent secondary pollutant 

generation.   

 

Emerging Technologies 

Recent research explores:   

 nanostructured catalysts,   

 multifunctional sorbents,   

 plasma-assisted pollutant degradation,   

 membrane gas separation,   

 biofiltration systems,   

 AI-assisted emissions monitoring and process 

optimization.   

 

Though these technologies may increase efficiency 

and reduce energy demand more effectively, 

adoption for large-scale use is contingent on cost, 

safety as well as regulatory and social acceptability. 

So, in a word, it is chemical solutions at the heart of 

control of air pollution, which directly target the way 

pollutants are transformed as well as captured. But 

their true potential is realized when integrated with 

preventive energy and industrial solutions.7. Policies, 

Prevention, and Public Awareness 

 

Technology alone cannot solve the air pollution 

problem. Chemical solutions must be embedded 

within effective policies, preventive planning, and 

public participation. 

 

Legal regulations and emission limits 

Governments play a central role in establishing 

ambient air quality standards and source-specific 

emission standards. Limitations on sulfur dioxide, 

nitrogen oxides, particulate matter, lead, and VOCs 

create legal incentives for pollution abatement 

technologies. Fuel quality standards, particularly the 

sulfur limit, have also made significant progress in 

the regulation of emissions in transport.  

 

 The Monitoring and Enforcement 

Reliable observation is needed due to the need for 

conformity and for the effectiveness of policy. This 

includes ongoing emissions monitoring systems, 

ambient monitoring networks, satellite surveillance, 

and source inventories for detection of pollution 

hotspots and for the evaluation of intervention 

success. Even the best of chemical control 

techniques are wasted without enforcement.  

 

Prevention with Urban and Energy Planning 

Preventive efforts involve building more and more 

public transport and public transit infrastructure, 

clean energy transition, industrial zoning, low-

emission infrastructure, and regulations to ban open 

burning. From coal to renewables and the transition 

to low-emission fuels also has a definite impact in 

curbing sulfur, nitrogen oxide, particulate, and 

carbon emissions.  

 

Advocacy and behavioural change 

Public education campaigns can help to reduce 

pollution from fuel used in the household, waste 

burnt, reliance on vehicles, and poisonous chemical 

products. Cleaner cooking techniques, energy 

efficiency, vehicle maintenance, and low-VOC use 

are all possible advances that can be driven by 

awareness campaigns. Citizens even engage in 

demanding regulatory accountability.  

 

International Cooperation 

Pollution from the air frequently goes through 

political borders. Such regional agreements are 

necessary to limit long-distance transport of 

pollutants, harmonize standards, and contribute to 

joint research. Global scientific cooperation also 

facilitates the development of better chemical 

control technologies in a much more efficient way.  

 

 Equity and Environmental Justice 

Air pollution also disproportionately impacts low-

income communities, hazardous industry workers 

and those without access to clean energy. Policy 
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responses need to make sure that technologies are 

not limited to rich places alone. Economical access 

to clean fuels, management of emissions in informal 

industries and fair protection of healthcare is 

necessary. So this makes the best air pollution 

strategy integrated: regulation, observation, cleaner 

production, more sustainable technology of 

chemical control, and citizens in an informed way. 

 

VIII. CONCLUSION 
 

Air pollution is still one of the essential 

environmental and public health dilemmas of 

today’s society. It is the result of an intricate interplay 

of industrialisation, urban expansion, transportation, 

power consumption, agriculture, and household 

patterns. And the issue of the air is only exacerbated 

by atmospheric chemistry, which enables the 

transformation of those primary pollutants into 

deleterious secondary pollutants such as ozone, 

sulfate aerosols, nitrate aerosols, and acid rain, 

among others. This review has demonstrated that 

knowledge of pollutant chemistry underpins an 

explanation and appropriate control approach. Such 

a scheme can be used to control sulfur oxides via flue 

gas desulfurization, nitrogen oxides via selective 

catalytic reduction and combustion optimization, 

carbon monoxide and hydrocarbons through 

catalytic converters, particulate matter through 

electrostatic precipitation, filtration and source 

reduction, and VOCs by adsorption, oxidation and 

green solvent replacement.  

 

The advent of new technologies, including 

photocatalysis, enhanced sorbents and carbon 

capture have also added to this library of tools to 

control pollution. Still, none of the chemical 

compounds are enough. End-of-pipe treatment 

technologies need to be supplemented with cleaner 

fuels, redesign of industrial processes, lower-

emission transport systems, renewable energy 

transition and enhanced environmental 

management. Green chemistry is thus a very relevant 

avenue, which is designed to prevent pollution at the 

design step, rather than treating it once the product 

is finished. Public awareness, regulatory 

implementation and equal access to clean 

technologies are also needed for long-term success. 

It is not enough to find new solutions with a single 

solution; the next generation of air pollution control 

must be comprehensive, including approaches to 

climate change through interconnected systems and 

approaches that combine science, chemistry, 

engineering, economics, and policy. This could be an 

approach that protects human health (who is well), 

helps ecosystems support climate goals and does it 

at the very same time. Chemical solutions do have an 

irreplaceable advantage, but the maximum value is 

in contributing towards an overall initiative towards 

development with sustainability and environmental 

concern. 
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