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5.3 Remediation by incineration

Remediation by incineration is a process that involves the controlled combustion of
contaminated materials at high temperatures to destroy or reduce hazardous substances to
non-toxic or less harmful forms. Incineration is typically used for treating organic
contaminants, such as volatile organic compounds (VOCs), polychlorinated biphenyls
(PCBs), pesticides, and certain types of hazardous wastes. Here's how remediation by
incineration generally works:
Characterization of Contaminants: The first step in remediation by incineration is to
characterize the types and concentrations of contaminants present in the materials to be
treated. This information helps determine the suitability of incineration as a remediation
method and ensures proper treatment design.
Preparation of Contaminated Materials: Contaminated materials, such as soil, sludge, or
waste, are collected, transported, and prepared for.incineration. This may involve shredding,
grinding, or mixing the materials to ensure uniform combustion and efficient treatment.
Incineration Process: The prepared materials are fed into an incinerator, a specially
designed combustion chamber equipped with high-temperature burners, air supply systems,
and pollution control devices. The materials are subjected to high temperatures (typically
ranging from 800°C to 1200°C) in an oxygen-rich environment, leading to their combustion
and destruction.
Combustion and Thermal Destruction: During incineration, organic contaminants in the
materials undergo combustion, breaking down into gases, water vapor, and ash. The high
temperatures and residence times in the incinerator promote complete combustion, ensuring
thorough destruction of organic pollutants. Inorganic contaminants may also be volatilized,
oxidized, or converted to less harmful forms during incineration.
Pollution Control and Emissions Monitoring: Incineration facilities are equipped with
pollution control devices, such as scrubbers, filters, and electrostatic precipitators, to
capture and treat emissions generated during combustion. These devices remove particulate

matter, acidic gases, heavy metals, and other pollutants from the flue gases before they are
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released into the atmosphere. Continuous emissions monitoring is conducted to ensure
compliance with regulatory standards for air quality and emissions.

Residue Management: After incineration, the resulting ash and residues are collected,
treated, and disposed of in accordance with regulatory requirements. Depending on the
composition and toxicity of the residues, they may be recycled, stabilized, encapsulated, or
disposed of in secure landfills.

Advantages of Remediation by incineration:

» Destruction of a wide range of organic contaminants, including persistent and toxic
substances.

> High efficiency in reducing contaminant concentrations and achieving cleanup goals.

» Volume reduction of contaminated materials, minimizing disposal costs and space
requirements.

» Versatility for treating different types of contaminated materials, including solids,
liquids, and sludges.

Limitations of remediation by incineration:

v' Energy and resource requirements: Incineration requires significant energy input
and may produce greenhouse gas emissions and other environmental impacts.

v' Potential for air emissions: Incineration may generate air pollutants, such as
dioxins, furans, and volatile organic compounds, which require effective pollution
control measures.

v" Regulatory compliance: Incineration facilities must comply with stringent
regulations for air emissions, waste handling, and environmental protection.

v Cost: Incineration can be expensive compared to other remediation methods,
particularly for large-scale projects or complex contaminants.

Overall, remediation by incineration is a proven and effective technique for treating
certain types of contaminated materials, particularly those containing organic pollutants. It
is often employed as part of integrated remediation strategies that combine multiple

treatment methods to achieve comprehensive cleanup of contaminated sites.
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Remediation by soil washing
Soil washing is a remediation technique used to remove contaminants from soil by
physically separating them from the soil particles through washing or leaching processes.

This method is particularly effective for soils contaminated with soluble or loosely bound

contaminants, such as heavy metals, pesticides, petroleum hydrocarbons, and organic

pollutants.

Here's how remediation by soil washing typically works:

1. Soil Characterization: The first step in soil washing remediation is to characterize the
types and concentrations of contaminants present in the soil. This information helps
determine the feasibility of soil washing as a remediation method and guides the
selection of appropriate treatment parameters.

Soil Washing Process:
a. Excavation and Preparation: Contaminated soil is excavated from the site and
transported to a soil washing facility or treatment area. The soil may be screened or
sorted to remove large debris and aggregates before treatment.
b. Washing.and Leaching: The excavated soil is placed in a washing or leaching
system, where it is mixed with water or washing solutions to dissolve and mobilize
contaminants. The soil-water mixture is agitated or circulated to ensure thorough
contact between the soil particles and the washing solution.
c. Separation and Recovery: After washing, the soil-water mixture is separated into
soil solids and contaminated washwater. Various separation techniques, such as
sedimentation, filtration, or centrifugation, are used to separate the soil particles from
the washwater.
d. Treatment of Washwater: The contaminated washwater is treated to remove or
neutralize contaminants before discharge or recycling. Treatment methods may
include chemical precipitation, oxidation, adsorption, or biological treatment,
depending on the nature of the contaminants.

e. Dewatering and Soil Handling: The washed soil solids are dewatered to remove
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excess moisture and prepared for reuse, disposal, or further treatment. Dewatering
techniques such as drying, mechanical pressing, or evaporation may be employed to
reduce soil moisture content.
2. Quality Control and Monitoring: Throughout the soil washing process, quality control
measures are implemented to ensure treatment effectiveness and compliance with
regulatory standards. Monitoring of key parameters, such as contaminant concentrations,
soil pH, and treatment efficiency, helps verify the success of soil washing remediation.
3. Residue Management: Residues generated during soil washing, such as contaminated
washwater, sediments, or sludges, are collected, treated, and disposed of in accordance with
regulatory requirements. Treatment and disposal methods depend on the composition and
toxicity of the residues and may include recycling, stabilization, encapsulation, or disposal
in secure landfills.
Advantages of Soil washing:
v’ Effective removal of soluble and loosely bound contaminants from soil particles.
v' Versatility for treating a wide range of contaminants, soil types, and site conditions.
v Reduction of contaminant concentrations and risks to human health and the
environment,
v Minimization of soil volume requiring disposal and associated costs.
Limitations of soil washing:
> Ineffectiveness for treating contaminants tightly bound to soil particles or within soil
aggregates.
» Generation of contaminated washwater and residues requiring proper treatment and
disposal.
» Potential for soil erosion, sedimentation, and runoff during washing operations,
necessitating erosion control measures.
» Cost and energy requirements associated with soil excavation, transportation,
treatment, and residue management.

Overall, soil washing is a proven and effective remediation technique for treating
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contaminated soils, particularly those containing soluble or loosely bound contaminants. It
is often employed as part of integrated remediation strategies that combine soil washing

with other treatment methods to achieve comprehensive cleanup of contaminated sites.
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