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4.2 Mechanism of stabilization

The mechanism of stabilization refers to the process by which unstable or hazardous

substances within waste are transformed or treated to render them less harmful or inert. This

process prevents or reduces the potential for these substances to pose risks to human health

and the environment.

Here's an overview of the general mechanisms involved in stabilization:

1. Chemical Transformation:

Chemical stabilization involves altering the chemical properties of hazardous
substances through reactions that convert them into less toxic or more stable
forms. This can include processes such as oxidation, reduction, hydrolysis,
precipitation, and complexation. For example, heavy metals may be
chemically stabilized by converting them into insoluble forms that are less

likely to leach into the environment.

2. Physical Encapsulation:

Physical stabilization involves encapsulating or immobilizing hazardous
substances within a solid matrix to prevent their release into the environment.
This can be achieved through processes such as encapsulation in cementitious
materials, polymer matrices, or inert barriers. Physical encapsulation
physically isolates the hazardous substances, preventing them from interacting

with the surrounding environment.

3. Biological Transformation:

4.

a. Biological stabilization utilizes microorganisms or enzymes to degrade or

metabolize  hazardous substances into less —harmful compounds.
Microorganisms can break down organic pollutants through processes such as
biodegradation or composting. Biological stabilization is particularly effective
for organic contaminants, but it may also be used in conjunction with other

stabilization methods for complex waste streams.

lon Exchange:
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lon exchange involves the removal of hazardous ions from solution by

replacing them with less harmful ions on the surface of an ion exchange resin.

This process effectively immobilizes hazardous ions and reduces their

mobility in the waste stream. lon exchange is commonly used for treating

wastewater containing heavy metals, radionuclides, or other toxic ions.
5. Adsorption:

Adsorption is the process by which hazardous substances are removed from
solution by adhering to the surface of an adsorbent material. Activated carbon is
commonly used as an adsorbent to remove organic pollutants, heavy metals, and
other contaminants from wastewater or gas streams. Adsorption effectively
immobilizes hazardous substances, reducing their concentration in the waste stream.

6. Stabilization/Solidification (S/S):
Stabilization/solidification is- a comprehensive technique that combines
various stabilization mechanisms to treat hazardous waste. This process
typically involves mixing the waste with additives such as cement, lime, or fly
ash to.chemically stabilize hazardous constituents and physically encapsulate
them within a solid matrix. Stabilization/solidification effectively immobilizes
hazardous substances and enhances the structural integrity of the treated waste,

reducing the potential for environmental release.
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