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Polluting Emissions from Incineration and Waste Installations
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Currently, waste generates numerous environmental effects: air pollution, surface water and groundwater.
In this paper we study the concentrations of polluting emissions resulting from the incineration of waste,
such as NOx, CO, NMVOC, SOx, TSP, PM 10, PM 2,5, Pb, Cd, Hg, As, Cr, Cu, Ni , Zn, HCB, by comparing
emission values   for several types of waste
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The composition of industrial waste varies considerably.
Industrial waste includes unwanted hazardous / chemical
wastes (acids and alkalis, halogenated and other potentially
toxic compounds, fuels, oils and greases, used filter
materials, animal waste and food) [8, 10,11, 13]. Industrial
waste sources include chemical plants, refineries, light and
heavy industries, and so on [1-4, 9, 14, 16, 17].

Incineration of urban waste is used to reduce waste
disposal by storing them or recovering energy by burning.
Incineration must comply with technical regulations to
avoid adverse effects on human health and the environment
[4, 28, 29-43].

The concept of sustainable development requires the
selection and application of the most appropriate and
available new energy resources, including the application
of technologies that focus on waste incineration [5]. The
use of municipal waste for energy production involves
environmental problems if appropriate preventive pollutants
are not used for combustion gases [19-26, 44].

The incineration of municipal waste leads to the
formation of a combustion gas which includes, among
other emissions, heavy metals (mercury emissions) [6,
18].

The residue resulting from incineration requires a longer
storage time in special landfills. The cost of storing the
hazardous waste resulting from incineration is high [7].

Industrial waste are incinerated to reduce its volume, to
reduce its storage costs and to prevent the release of
chemicals and toxic substances into the environment [8,
30-36]. In some cases, energy is recovered from the
combustion of waste either to obtain heat or to produce
electricity [2].

Industrial waste incinerators are likely to be more
significant emitters of dioxins, cadmium and mercury than
many other sources, depending on the type of waste,
combustion efficiency and reduction level [2].

Partial combustion of sludge can lead to emissions of
incomplete combustion intermediates, including toxic
organic compounds such as dioxins (EPA, 1979, 1982,
1984, 1994) [9].

Pollutants released from sludge incineration are: sulfur
oxides (SOx), nitrogen oxides (NOx), volatile organic
compounds, carbon monoxide (CO), carbon dioxide (CO2)
and nitrogen oxide (N2O). However, sewage sludge
incinerators can emit significant amounts of major
pollutants (metals, CO, NOx, SO2, uncharged hydrocarbons)
[2].

Nitrogen and sulfur oxide emissions are primarily the
result of oxidation of nitrogen and sulfur in sludge [10].
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Sulfur oxides are the result of the oxidation of sulfur, in
the form of organic and inorganic combinations, in fossil
fuels. The concentration of sulfur in fuels can vary widely,
depending on the type of fuel and the extraction technology
[14, 15].

The main reactions leading to the formation of SO2 are
(1) and (2), they lead to the appearance of oxygen-free
atoms, very chemically active and which will intervene in
the subsequent reactions:

(1)

(2)

Atomic nitrogen radicals react with molecular nitrogen,
the overall oxidation reaction is form

(3)
Emissions of volatile organic compounds vary greatly

depending on the type of incinerator and its operation [2,
6].

Carbon monoxide occurs when the available oxygen is
insufficient for a complete firing or when the air levels are
too high, resulting in lower combustion temperatures [10,
2].

Emissions of polycyclic organic compounds from the
incineration of sewage sludge, may result from combustion
of carbonaceous material from sludge and from the
combustion of additional incinerator fuel [2].

Waste incineration is one of the main sources of
emissions of dioxins, emissions whose concentration
depends on their reduction options [2].

In developed countries between 40-80% of municipal
solid waste are eliminated, while in developing countries
this rate has reached 60-90%. More commercial businesses
generate enormous quantities of residual substances,
which are typically loaded with toxic heavy metals such
as Cd, Cu, Cr, As, Pb [9].

Heavy metals are not biodegradable and tend to
accumulate in living organisms, causing various problems.
When these metals reach the limit of contamination, they
become very harmful to humans and the environment [9].
Of these heavy metals, Pb is considered highly toxic to
plants and cumulative poison to other beings. This is an
important environmental and health problem worldwide
[9].

Municipal, industrial and medical solid waste are the
collected materials from households, companies and
hospitals. They are composed of a mixture of combustible
and non-combustible materials (paper, plastics, food
waste, glass).
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Waste can be incinerated for: reduce volume, to save
storage space costs, to recover energy from their
combustion.

Experimental part
Materials and methods

Solid waste that is improperly disposed can create a
breeding ground for pathogenic microorganisms and
disease, and can cause public discontent due to
inappropriate smell. May cause contamination of
surrounding soil, groundwater, surface water and may
create fire hazards, physical hazards and harmful effects
[11, 12].

The NOx, CO, NMVOC, SOx, TSP, PM 10, PM 2,5, Pb, Cd,
Hg, As, Cr, Cu, Ni, Zn, HCB pollutants were analyzed for the
limit values   specified in the legislation.

For this study, the following categories of waste were
considered: industrial waste, municipal waste, medical
waste.

Modern incineration plants and older plants that have
been refurbished have a wide range of emission reduction
equipment to reduce the impact of waste incineration:
acid gases, heavy metals and dioxin emissions [13].

To reduce emissions from incinerators, textile filters,
electrostatic precipitators, wet scrubbers, semi-dry
scrubbers or spray absorption systems, dry injection
systems, adsorption using activated carbon were used [13].

Table 1 shows the emission factors for waste incineration
when there are emission reduction equipment. (particle/
active carbon trapping) [2].

Results and discussions
Depending on the incineration plant and the type of

waste, differences in pollutant emissions may occur. Figure
1 shows graphically the variation of the concentrations of
pollutants from municipal, medical, industrial waste, it is
observed that the highest concentration is the NMCOV
pollutant resulting from the incineration of industrial waste.

In figure 2, the variation of heavy metal pollutant
concentrations is plotted graphically, the highest
concentrations are found for Pb, Hg, Cr and Cu. These
concentrations resulted from the incineration of medical
waste.

Figure 3 shows graphically the variation of PM10, PM
2.5 pollutant concentrations, it can be seen that the highest
concentration of PM10 results from the incineration of
municipal waste.

Fig. 1 Concentrations of pollutants - NOx, CO, NMCOV, SOx, TSP
Fig. 2 Concentrations of Pollutants Pb, Cd, Hg, As, Cr, Cu, Ni.

Table 1
 EMISSIONS VALUES FOR
MUNICIPAL, INDUSTRIAL
AND MEDICAL WASTE [2]
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Conclusions
The reason for the study was to observe how the

emission concentrations can be influenced by the types of
incinerated waste. Based on this study, it can be concluded
that the most polluting pollutants result from the
incineration of municipal and medical waste. Depending
on the incineration plant and the type of waste, emission
differences may occur. Through these data we can
understand the importance of pollutant capture filters. The
effects on the environment and the population due to
incinerators are mainly related to emissions released into
the atmosphere, organic matter losses and other biomass-
containing materials [27]. The overall environmental of
waste incineration depends on a multitude of factors, such
as fuel quality, energy efficiency of plants and the replaced
energy source. The incineration directive makes it possible
to minimize emissions (such as heavy metals, dioxins)
from incineration.
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Fig. 3 Concentrations of pollutants PM 10, PM 2,5
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