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Introductory Chapter: Solid Waste
Hosam M. Saleh and Amal I. Hassan

1. Introduction

Solid wastes are solid or semi-solid materials that are produced as a result of 
various activities. They are discarded materials, meaning they are to be disposed of, 
although some of their components can be used [1]. In this case, the term “waste” 
is used, not waste, since the latter means that the resources left over from human 
activities cannot be used. Solid waste is all rotting and non-rotting waste in solid 
or semi-solid form, including but not limited, trash, unwanted compounds, ash 
or incinerator residues, street waste, dead animals, demolition and construction 
waste, sanitation, solid or semi-solid commercial and industrial waste [2].

2. The two major types of solid waste

2.1 Agricultural and animal waste

It includes (remaining crops after harvest - residues from processing grains such 
as rice. Additionally, peanuts, branches, and leaves of deciduous trees - the manure 
of animals raised by farmers). Animal and agricultural waste is one of humanity’s 
most ancient forms of solid waste [3].

The first man collected these wastes and used them as fuel before he knew coal. 
These wastes are still used as fuel in many rural and semi-rural areas in most of the 
developing countries [4]. Indoor burning of these wastes, whether in open stoves 
or rural ovens, releases different contaminants in the indoor air, the carbon dioxide 
and oxides of organic compounds that have been proven to be nitrogen and nitro-
gen, and some of them are nitrogen compounds are the most important of these 
pollutants [5]. Field studies have shown high rates of chest diseases such as chronic 
obstructive pulmonary disease and nasopharyngeal carcinoma as detrimental con-
sequences of these wastes. Besides, agricultural waste has been used for thousands 
of years as organic fertilizer after composting to improve soil condition and nourish 
the plants before synthetic chemicals were discovered. Organic fertilizers are still 
used in many countries after the composting processes have developed. It is now 
one of the main ingredients used in organic farming [6]. The number of residues 
left after harvesting the crops depends on the type of crop, the yield per feddan, 
and the method of harvesting. For example, the amount of waste produced from 
cotton cultivation ranges from 3 to 5 tons of residues per ton of cotton produced 
from the field [7]. The quantity of rice straw ranges from 1 to 3 tons of straw per 
ton of rice produced from the field, and in the case of cultivation of high-yielding 
rice varieties, the amount of straw ranges from 0.8–2 tons per ton of field rice [8]. 
The amount of animal manure also varies according to their types and weight. For 
example, cows produce about 1.4–5 kg   of dung. Also, goats and sheep produce from 
0.3–0.6 kg/day. Therefore, estimates of agricultural and animal residues differ 
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considerably from one region to another. In this regard, the amount of agricultural 
waste in the world is estimated at 2000–2500 million tons annually [8].

2.2 Municipal waste

Domestic waste - waste of organizations and agencies Public facilities - waste for 
hospitals and other care units - industry waste [9]. Demolition and construction - 
sludge - other waste such as scrap vehicles, used tires, etc., are split according to 
their sources. The man became familiar with the municipal waste about ten thou-
sand years ago when he began to settle in Human settlements [10]. They started by 
transforming these settlements into the first cities known to humanity. The problem 
of municipal solid waste that was dumped in the streets appears. With the world’s 
massive rise in population, the expansion in urban areas, the increase in per capita 
income, and the change in patterns of consumption, the amount of municipal solid 
waste has risen dramatically, and its components have changed drastically. In the 
face of these accelerating changes, the ability of municipalities in most countries of 
the world to manage waste efficiently declined [11]. The amount of waste generated 
varies from one country to another, according to living standards and consumption 
patterns. In the United States of America, the rate of waste generation per capita is 
estimated at 1.2 kilograms/day, it is assessed at 4.1 kilograms/day in the countries of 
the European Union. In high-income Arab countries such as the Gulf countries, the 
generation of municipal waste ranges [12].

The proper management of solid waste requires dealing with it from the per-
spective of an integrated multi-faceted, multi-components, and interconnected 
system. Each episode depends on its predecessor, and at the same time, it represents 
the basis on which it follows. In all cases, it is necessary at every stage to use appro-
priate means appropriate to the prevailing circumstances, available resources, and 
existing determinants. Therefore, adopting the best options that meet the technical 
standards, environmental safety, social compatibility, the lowest possible costs, the 
highest possible recovery of resources, and compliance with legislation and regula-
tions while being flexible and able to respond to future changes. Thus, it implies 
a context or life cycle that involves successive stages starting with the generation 
or reduction from the source, storage, and collection from various sources, and 
transport to proper locations for interim storage or processing [13]. Then the pos-
sibility of recovery of suitable recoverable resources for a variety of uses, and then 
the final disposal of environmentally safe meth. It involves many other aspects and 
considerations related to economic, social, planning, environmental health, legisla-
tive and institutional factors in addition to technical and engineering considerations 
for the system. In addition to the technical and engineering concerns for the system, 
it includes many other aspects and considerations related to economics, social, 
planning, environmental, health, legislative, and institutional factors [14].

Greenhouse gases from waste are a significant factor in climate change. In 2016, 
5% of global emissions were generated from solid waste management, excluding 
transportation. It is estimated that human activities are causing global industrial 
warming of approximately 1° C, with a weighted margin of 0.8 to 1.2°C [15]. Global 
warming is likely to reach 1.5° C between 2030 and 2052 if it continues to increase 
at the current rate [16]. Accordingly, the solid waste issue is one of the most critical 
concerns facing sustainable development. Therefore, from a resource management 
point of view, there is an immediate need to deal with solid waste and not waste 
management [17]. Waste is an essential asset for reusability and recycling and offers 
new opportunities for so-called green jobs. Integrated solid waste management is 
the selection and application of appropriate methods, technology, and management 
to accomplish waste management objectives, taking into account the economic, 
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environmental, social, and legal conditions to achieve sustainability [18]. One of 
the basic principles in integrated waste management is the principle of using the 
golden quadruple rules. The reduction is part of those rules to reduce the amount of 
waste either at the source or at subsequent levels and implies reducing the amount 
of waste generated at the origin. Construction Producing longer life and reusable 
materials. As for reuse, it means the direct use of the waste in the form in which it 
was generated, and in the same process, it was generated without subjecting it to 
any natural, chemical, or biological treatment that may affect its shape or formation 
[19]. For instance, empty bottles of drinks are returned to stores in many countries, 
especially developing countries, which in turn take them back to the manufacturing 
companies to clean and ensure their protection, then fill them with their prod-
ucts and put them back on the market [19]. Thermal recovery and heat recovery 
technology are used in many countries, especially Japan, for the safe disposal of 
solid waste, solid and liquid hazardous waste, hospital waste, and sludge from 
industrial and sanitary sewage, by burning these wastes under specific operating 
conditions such as the temperature and duration of combustion, this is to control 
the emissions and their compliance with environmental laws [20]. This method 
is characterized by getting rid of 90% of the solid materials and converting them 
into thermal energy that can be used in industrial processes or generating steam or 
electric energy [21]. The recycling process involves treating the waste so that it can 
be used as a raw material in the same process that it is generated or in other pro-
cesses. Recycling is considered to be one of the best alternatives for managing both 
municipal and agricultural waste. The recycling of waste depends on the economic 
viability of these processes and the demand for different products. Among the most 
popular waste subject to recycling are paper - glass - bone - cloth - plastic - metal 
waste - organic waste [22].

The manufacture of waste paper is a matter of particular environmental 
importance because it contributes to reducing the depletion of forests for the use of 
wood in the manufacture of pulp [23]. This is in addition to the fact that recycling 
paper waste saves a large amount of water and energy needed to manufacture it 
from raw materials, as recycling one ton of paper waste will save 4100 kilowatt 
per hour of energy and 28 cubic meters of water, according to statistics made by 
the Environmental Protection Agency in the states [24]. As for plastic recycling, 
before recycling, the plastic is washed with caustic soda with hot water added [25]. 
After that, the dry plastic is broken and reused in making clothespins, hangers, 
and plastic electrical hoses, and it is not recommended to use plastic waste in the 
production of products that interact with foodstuffs. The plastic bags are re-crystal-
lized in the crystal machines. Metal scraps, which are mainly aluminum and steel; 
Where it can be re-melted in iron foundries and aluminum foundries, and steel is 
one of the waste that can be recycled by 100%, and for an infinite number of times, 
and the process of recycling steel requires less energy than the energy required to 
extract it from alloys, while aluminum recycling costs represent 20 Only 5% of its 
manufacturing costs, and the aluminum recycling process requires only 5% of the 
energy needed [26]. Recycling glass, glass from sand is a major energy-consuming 
industry [27]. The manufacturing process needs temperatures up to 1600° C, and 
recycling glass requires much less energy. Household organic waste (food residues) 
represents about 50% of garbage residues, and the handling of organic waste differs 
in cities than in villages, organic waste is used as food for birds and animals, which 
is the best way to use organic waste. However, organic waste in cities is a problem of 
serious health dimensions [28]. Therefore, care should be taken to dispose of these 
materials safely or make use of them urgently to avoid their spoilage, decomposi-
tion, and the toxins and pollutants that remain behind. Therefore, the focus must be 
placed on spreading awareness of the necessity to separate organic residues from the 
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rest of the waste from the source, so that it can be collected and recycled to produce 
fertilizer materials for agricultural lands [28].

Converting waste to energy, including municipal solid waste and waste fuels, 
is a valuable source of renewable energy. Waste-to-energy plants have been suc-
cessfully operated all over the world, and the advantages of this technology and its 
environmental efficiency have been confirmed and include the presence of nearly 
100 waste-to-energy plants in North America, the presence of more than 500 
operating stations in Europe as well as the 1600 operating stations in Asia [29]. A 
waste-to-energy plant converts solid waste into electrical energy and/or heat - an 
energy recovery method that is environmentally friendly and cost-effective. When 
converting waste into energy - or obtaining energy from waste - the plant converts 
municipal and industrial solid waste into electrical energy and/or heat for use in 
industrial processing and central heating systems - energy recovery means that 
take into account environmental safety and low cost [30]. The power plant oper-
ates by burning waste at high temperatures and using heat to generate steam. The 
steam then powers the turbine, which in turn generates electricity. Getting energy 
from waste is a way to recover valuable resources and not just a means of garbage 
disposal. It is a way to recover valuable resources. Converting waste to energy is a 
vital part of the sustainable waste management chain and perfectly complements 
the recycling process. Today, 90% of the minerals in bottom ash can be reused [31]. 
The remaining combustion residues can be reused in pavement materials. Europe 
is a pioneer in this field as 50 tons of waste is converted into valuable energy using 
waste-to-energy technology, which provides electricity to 27 million people in 
Europe, and yet 50 percent of municipal solid waste is still placed in landfills. It 
leads to the release of greenhouse gases such as methane that is 21 times stronger 
than carbon dioxide [31].

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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