MIAS
Al-Muthanna J. For Agric Sci Online ISSN:2572-5149
Print ISSN: 2226-4086
Vol. 12, Issue 1. 2025

https://muthjas.mu.edu.ig/ http://doi.org/10.52113/mjas04/12.1/15

Environmental pollution with waste and the possibility of recycling- Review
Alaa Jabar Mahmoud*,Ansam Saad Al-Khafaji

Department of Environmental Health, College of Applied Medical Sciences, Al-Muthanna
University, Al-Rumaytha 66002, Iraqi.

*Corresponding Author: alaa.jabar@mu.edu.iq

Received on 20/1/2025 Accepted on 25/3/2025 Published on 30/6/ 2025

Abstract:

Environmental pollution caused by waste accumulation is one of the most pressing global issues
today. As urbanization and industrialization accelerate, waste generation has increased
exponentially, leading to the contamination of land, water, and air, which severely impacts
ecosystems and human health. Waste, particularly plastic and organic waste, contributes significantly
to environmental degradation. Improper waste disposal methods, such as landfilling and
incineration, exacerbate pollution and result in the depletion of natural resources. However,
recycling presents a viable solution to mitigate the effects of pollution. The process of recycling
reduces the volume of waste sent to landfills, conserves raw materials, and minimizes energy
consumption. However, the effectiveness of recycling efforts is hindered by factors such as
insufficient infrastructure, limited technological advancements, and a lack of public awareness.
Despite these challenges, innovations in recycling technologies, such as advanced sorting systems,
chemical recycling, and waste-to-energy processes, show promise in improving efficiency and
expanding the types of waste that can be recycled.
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Introduction

A major source of anxiety for humans
throughout history has been waste
management. Ever since the dawn of
civilization, people have wondered how to
properly dispose of garbage, particularly when
it starts to build up around their homes. In
response, they have developed creative and
practical solutions to this problem, which
threatens their very survival [1].

So, he started tossing his waste outside his
house. However, he was terrible at disposing
of it, and that problem only became worse
after the industrial revolution, when people's
lives became more complicated and the
economy expanded [2].

In light of this, other innovations have evolved,
such as waste recycling and the principles
behind the recycling economy, which seek to
mitigate  environmental degradation by
reusing and recycling materials and to protect
natural resources from degradation [3].

Environmental pollution

The atmosphere of Earth makes it unique
among planets in that it supports life. We owe
it everything to it. First and foremost, there is
air, which must be free of hazardous
contaminants and compounds and be
breathable for humans and other creatures.
However, the atmosphere is continually being
contaminated by a wide variety of objects [4].

Unwanted changes to our environment may
have negative impacts on all living things,
including humans. This phenomenon is known
as pollution. This happens when people
prioritize short-term profits above the long-
term advantages to the environment. The
ecological alterations caused by humans are
unparalleled by any natural phenomena [5].

A pollutant is a material that contributes to
environmental contamination. A material
becomes a pollutant when its concentration
beyond its natural abundance, which may be
generated by either human actions or natural
events. Substances can exist as liquids, solids,
or gasses [6].

Since the degree to which air pollution affects
human health is proportional to the
concentration of the pollutant, even a little
amount of air pollution is more harmful than
the same amount of food pollution [7]. When
pollutants end up in water, they may travel
long distances, particularly in the marine
environment. There are a few ways to
categorize contaminants from an ecological
standpoint: Chemical contaminants that break
down in the environment: These may be
decomposed quickly by the elements. For
instance, sewage from homes and unwanted
produce [4].

Contaminants that stay in the environment for
a long time unaltered and take a long time to
break down are called slowly degradable
pollutants. An example would be the vast
majority of plastics and other non-
biodegradable contaminants: These will not
break down in the environment. They
accumulate and are difficult to remove from
the environment once discharged. For
instance, harmful substances such as lead or
mercury Pollution may also be categorized
according to the kind of human activity that
causes it. An essential difference about
pollution sources must be addressed before
we examine the different industries. There are
two main types of pollution sources: point and
non-point. One way to think of point sources
is as plainly recognizable locations [8;9].
Pollution is mainly divided into:



Air Pollution

Emissions from vehicles, heating oils and
natural gas, industrial waste, especially from
coal-fired power plants, and chemical
manufacturing fumes are the main human-
made sources of air pollution, which is a
combination of harmful substances from both
natural and man-made sources. Smoke from
human-caused wildfires, ash and gasses from
volcanic eruptions, and gases, such as
methane, released by decaying organic matter
in soils are all examples of the harmful
compounds released into the air by nature
[10].

At ground level, the atmospheric gas ozone is
often referred to as smog. Air pollution is
produced by several sources, such as vehicles,
power plants, and harmful gases including
sulfur oxides, nitrogen oxides, carbon dioxide,
and carbon monoxide [11].Fine particulate
matter (PM 2.5) is thirty times thinner than a
human hair and is made of compounds like
sulfates, nitrates, carbon, and mineral dusts.
Particulate matter (PM) contains these
substances. Serious health complications may
result from inhaling it deeply into lung tissue.
Among the air pollution-related health
impacts, PM 2.5 is the most prevalent in the
Because they evaporate at or near room
temperature, organic substances are called
volatile [10].

Worryingly, pollution has serious
consequences for human health. There are a
lot of diseases that may cause a lot of other
ailments, some of which can be deadly. The
chance of developing a variety of illnesses,
including chronic bronchitis and lung cancer,
may be increased due to air pollution. There is
no denying the connection between air

pollution and respiratory problems. On the
other hand, the cardiovascular and
neurological systems are known to be
impacted by air pollution. Identify foreign
bodies in the nasal passages as potential
infections. Any preexisting problems may get
worse because of the inflammatory reaction
this generates [12].

Additionally, air pollution is associated with
impaired lung function and damage, as well as
an inflammatory impact on the heart,
increased blood pressure, and worsening of
preexisting cardiac problems. Exposure to
contaminated air for an extended period of
time greatly raises the mortality risk [13].

Water Pollution

Water covers the vast majority of our world.
This seemingly innocuous molecule covers
almost 70% of the planet's surface. The
hydrosphere is thought to contain around 1.36
billion cubic kilometers of this stuff, with the
majority of it being liquid water, according to
scientists. Ice is the second most prevalent
type of water on Earth. Sea levels would
increase around 70 meters if all of Earth's ice
disappeared. Additionally, all forms of life
need water. Nearly every living thing relies on
it. The water content of most living things is
above 60% by volume.

When contaminants are introduced into an
aquatic environment, it is referred to as water
pollution. These have the potential to harm
aquatic life and any creatures that inhabit or
interact with bodies of water. Pollution is a
major problem that impacts the health and
wellbeing of plants, animals, and people; but,
it may also be caused by natural processes or
events [14].

Pollutants, which may be solid, liquid, or
gaseous, cause illness, death, loss of
biodiversity, altered climate, and ecological



discord. Industrial processes, farming
methods, transportation, domestic garbage,
mining, forest loss, and city development are
among the many potential causes of pollution
[15].

location sources of water pollution are simpler
to regulate than scattered sources, since the
polluted water has been gathered and
delivered to one single location where it may
be cleaned. Pollution from distributed sources
is difficult to regulate, and, despite significant
progress in the installation of sophisticated
sewage-treatment facilities, dispersed sources
continue to produce a major percentage of
water pollution issues [16].

Domestic sewage is the principal source of
pathogens (disease-causing bacteria) and
putrescible organic compounds. Because
infections are discharged in feces, all sewage
from cities and towns is likely to include
pathogens of some form, possibly constituting
a direct hazard to public health. Putrescible
organic matter provides a new form of harm
to water quality. Bacteria and other microbes
naturally break down organic materials in
sewage, which reduces the water's dissolved
oxygen concentration. This endangers the
health of lakes and streams, where high
amounts of oxygen are essential for fish and
other aquatic species to thrive [17].

Soil pollution

Soil pollution refers to the contamination of
the soil with harmful substances that degrade
its quality and disrupt its ability to support
healthy plant growth and maintain ecological
balance. This type of pollution can have
significant  environmental, health, and
economic impacts. Factories and industries
may discharge toxic chemicals like heavy
metals (e.g., lead, mercury, cadmium),
solvents, and hazardous waste into the soil,
contaminating it [18].The use of synthetic

chemicals to control pests and weeds can
leave  behind harmful residues that
contaminate the soil and can be absorbed by
plants, excessive use of chemical fertilizers can
lead to soil acidification and depletion of
essential nutrients, affecting soil health [19].

Threats to Human Health Polluted soil can lead
to the contamination of crops, which, when
consumed, can cause diseases or accumulate
toxic substances like heavy metals in the
human body, including neurological disorders,
cancer, and reproductive issues[18].

Soil pollution can harm various species of
plants, animals, and microorganisms that
depend on healthy soil ecosystems. Polluted
soils may reduce the availability of food and
shelter for many species. Certain plants may
be unable to grow due to toxicity, leading to a
decline in the variety of flora in the area[20].

Wastes

To put it simply, waste is everything that
people do not desire or need and is hence not
put to any good use. The term "garbage" may
also describe the waste that is visible to the
naked eye. The majority of human activities
inevitably result in waste. however there has
been an increase in biomedical and industrial
hazardous waste due to healthcare facility
expansions and diversification in the industrial
sector, which poses serious risks to both
human and environmental health [21]. The
many forms of waste include:

A. Plastic

Discarded or discarded plastic items that have
a negative impact on ecosystems, animals, and
people are known as plastic pollution or
garbage. The large quantity of plastic that
does not be recycled and is instead dumped in
landfills is also included [22]. The seas and
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ecosystems are negatively impacted by the
three quarters that do not make it into
recycling programs. Marine life is particularly
vulnerable since most plastic waste from
developing nations makes its way to the
ocean. The chemical composition of plastic
makes it very slow to decompose, taking 400
years or more, which poses a significant
problem since it is present in so much of what
we eat [23].

B. Municipal

Collected and processed garbage that is either
owned or managed by a municipality is called
municipal waste. It includes garbage from
homes, workplaces, schools, and local
companies. Municipal sewage networks and
treatment, together with building and
demolition waste, are not included in the
definition[24].

C. Industrial

Many different types of materials, each with
its own level of environmental toxicity, make
up the Industrial Solid Waste Region. Paper,
packing, oils, solvents, paints, sludge,
ceramics, stones, metals, and waste from food
processing, glazing, paints, and resins would
normally fall into this category [25].

D. Agricultural

Everyone needs food, but it's also clear that
farming has an effect on the planet. One
example is that agriculture is known to
contribute about 21% of global greenhouse
gas emissions. The detrimental effects of
farming on ecosystems, marine life, and
human well-being [26].

Numerous sources contribute to the
generation of agricultural solid wastes.
Chemicals used to kill insects are one example.
Agricultural solid wastes are carelessly
dumped or burned in public places, leading to

the generation of air pollution, soil
contamination, a harmful gas, smoke, and
dust. If pesticide use were to end entirely,
global food production would likely decrease
by around 42% [27].

E. Hazardous

It results in a great deal of hazardous waste
and the consumption of harmful chemical
amounts. About 110,000 different kinds of
harmful compounds are now on the market.
New chemicals with various industrial and
other applications enter the market at a rate
of 1,000 every vyear. Petrochemical,
petroleum, wood treatment, metal, and
energy production plant sources include
industrial hazardous waste [28]. The most
common forms of hazardous trash are those
containing solvents, chlorine, or urea-fungicide
[29].

F. Radioactive

Materials having radionuclides present or
polluted to an extent that exceeds prescribed
clearance standards are considered
radioactive waste. The waste poses a bigger
threat when its radioactive content is higher
than the set standards. Immobilization,
shielding, and, in some instances, remote
management are necessary for radioactive
waste because of the high radiation levels that
may be present [30].

Because radiation affects every living thing on
Earth, radioactive waste poses a significant
threat to both people and ecosystems. On the
other hand, low-level radiation isn't always
dangerous, but high-level radiation certainly is.
Nuclear power plants produce radioactive
waste with a half-life of thousands of years.
High radiation exposure may harm the central
nervous system, kill, and induce
gastrointestinal side effects such as nausea,



vomiting, hair loss, diarrhea, bleeding, and
intestinal lining deterioration[31].

G. Medical waste

Used needles and syringes, dirty bandages,
bodily parts, blood, chemicals, medications,
medical equipment, radioactive materials,
diagnostic samples, and other waste products
are all considered medical waste according to
the World Health Organization (WHO). Waste

The community, trash handlers, and health
care professionals are all put at risk of
diseases, harmful effects, injuries, and
environmental pollution due to poorly
managed health care waste. Fifteen percent
of all medical waste contains potentially
pathogenic, toxic, or radioactive
substances[32].

Environmental impacts of wastes
Environmental pollution is known to cause a
variety of health problems, including the
spread of communicable diseases like cholera
and typhoid as well as non-communicable
diseases like cancer and asthma. The worst
impact of pollution on health outcomes is
most noticeable in low-income countries,
where it is responsible for around 90% of all
deaths. Air and water pollution are the two
most pervasive problems in nations with low
per capita GDP [33].

The use of technology to alter ecosystems is
just one of many human actions that have the
potential to harm the environment. Energy
sources, such as light, heat, sound, or several
other potentially harmful chemical
compounds, may also contribute to pollution.
The rapid increase in both urbanization and
industry throughout the globe has led to the
release of several pollutants into the air, which

may be either artificially generated energy or
naturally occurring toxins [34].

Integrated wastes management

One of the most pressing problems that the
government is trying to solve is waste
management. Due to its interconnection with
international trade, it also has a worldwide
scope. Waste is created and discarded as
worthless material due to human activity. The
origins of trash have a timeline that mirrors
that of the universe itself. Solid waste
management was not an issue in the past in
prehistoric communities, cities, and villages
where urbanization was not widespread [35].

The vast majority of the world's population
now resides in cities, which has led to a
dramatic shift in consumer behavior and the
kinds of goods sold in stores. As a result, the
guantity and composition of municipal solid
waste have grown and changed dramatically.
Cutting down on the usage of virgin raw
materials and ramping up recovery and reuse
rates are two of the most effective ways to
lessen the burden on landfills [36].

Prevention and reduction

The waste hierarchy states that in order to
have effective and long-lasting waste
management, garbage avoidance must take
precedence. The goal of waste prevention is
to keep a material from ending up in the trash,
rather than managing it after it occurs [37].
The term "waste prevention" refers to the
practice of taking steps to reduce or eliminate
waste. This include efforts to lessen waste
production as a whole via means such as
product design, public education and
awareness campaigns, and incentive
programs. Another aspect of waste avoidance
is the lessening of potentially dangerous
compounds in materials and consumer goods
[38].



The responsibility for reducing waste lies with
both producers and consumers, who must
modify their consumption and production
habits. To put waste avoidance into practice at
the community level, policies and laws are
necessary. Reducing and preventing waste has
several advantages. For instance, reducing
waste has a direct effect on lowering climatic
and environmental impacts. Economic
advantages accrue from waste avoidance since
it lowers the cost of trash management [39].
Recycling of wastes

One example of a waste item is empty
beverage containers; recycling involves
collecting and reusing these containers. The
things' components may be used to create
new goods [40]. A process known as carbide

collection allows for the separation of
recyclable materials from non-recyclable trash
utilizing specific containers and pickup trucks.
It is the responsibility of the garbage collector
in certain areas to sort the trash by kind (e.g.,
paper, plastic, metal) before collection. Both
energy and natural resources may be better
conserved by recycling. By lowering pollution
levels in the air, water, and soil, recycling
contributes to environmental protection [41].
Recycling helps cut down on pollution, energy
consumption, and the loss of potentially
valuable resources by transforming them into
new products. Reduced demand for raw
materials, less greenhouse gas emissions, and
more preservation of natural resources are all
benefits of this [42]

A table showing the most important methods used for recycling

N Name Use Process Refer
o} encq
1 Mechanical | Plastics, metals, | Mechanical recycling involves the physical processing of [43]
Recycling and paper | waste materials. The material is shredded, cleaned, and
sometimes melted down to formnew products. This method
is most commonly used for plastic and metal recycling.
2 Chemical Plastics | This method involves breaking down materials into their [44]
Recycling (especially | chemical components through various processes such as
complex | pyrolysis, depolymerization, or gasification. These materials
plastics), textiles, | are then used to produce new chemicals, fuels, or raw
and organic materials for manufacturing.
waste.
3 Biological | Organic  waste | Biological recycling (also called composting) uses [45]
Recycling | such as food | microorganisms to break down organic material into
scraps, yard | compost. This process happens in aerobic conditions (with
waste, and oxygen).
agricultural
residues.
4 | Electrochemi | Electronics and | Electrochemical recycling uses electrical currents or chemical [46]
cal Recycling batteries. | reactions to extract valuable materials from electronic waste
or spent batteries. It is particularly useful for recovering
metals like gold, silver, and copper.
5 Thermal | Some plastics | Thermal recycling involves using heat to break down [47]
Recycling | and non- | materials into simpler components or convert waste into
recyclable | energy (through processes like incineration or waste-to-
materials. energy system).
6 Upcycling Textiles, | Upcycling is the process of taking waste materials and [48]
(Creative furniture, | transforming them into new products of higher value or
Reuse) | plastics, and | utility. It is a more creative form of recycling that focuses on




general waste. | repurposing items rather than breaking them down into raw
materials.

7 Circular | Al types of | Acircular economy aims to design products with their entire [49]
Economy | materials and | lifecycle in mind, encouraging the reuse, repair,
products. | refurbishment, and recycling of products to extend their life
and reduce waste.

8 Landfill | Old landfills and | This method involves excavating waste from old landfills, [50]
Mining | waste that was | extracting recyclable materials, and sorting them for reuse.
(Resource | once considered | It is an emerging technique used to recover valuable
Recovery) unrecyclable. materials from waste that has already been buried.

9 Source | All recyclable | Source separation involves sorting waste materials at the [51]
Separation materials | point of disposal (household, industrial, or commercial level)
to make recycling more efficient. This can be done manually
or with the help of machines.

Conclusion

Waste buildup and inadequate management
are major contributors to environmental
contamination, which in turn endangers
ecosystems, human health, and the delicate
natural balance. The increasing amount of
trash, which includes chemicals, plastics, and
industrial waste, has far-reaching effects, such
as soil contamination, air pollution, and water
contamination. It has societal and
environmental impacts since it interferes with

recycling seems like a good bet for reducing
pollution's negative effects. Recycling helps
preserve natural resources, save energy, and
decrease greenhouse gas emissions by
converting garbage into useful resources. It
also minimizes the amount of waste that ends
up in landfills. As part of the circular economy,
which aims to reduce waste and protect the
environment via the constant repair, reuse,
and recycling of materials, it is an essential

natural processes, reduces biodiversity, and component.
speeds up the rate of climate change. Still,
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