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吀礀瀀敳映睡猀琀攠搀攀最爀慤愀琀椀漀渀

䈀楯汯最楣愀氀攀最爀愀搀愀琀楯渀㨀 Biological degradation involves the use 
of microorganisms (bacteria, fungi, etc.) to break down organic waste 
materials. �is process occurs naturally in land�lls and composting 
systems. Microorganisms metabolize organic compounds, converting 
them into simpler substances, such as carbon dioxide and water. 
Composting, anaerobic digestion, and bioremediation are common 
biological degradation techniques.

Chemical degradation: Chemical degradation relies on chemical 
reactions to transform waste materials. Oxidation, reduction, 
hydrolysis, and acid-base reactions are examples of chemical processes 
used to break down waste. Incineration, pyrolysis, and gasi�cation are 
key chemical degradation methods for both organic and inorganic 
waste streams.

Thermal degradation: �ermal degradation involves subjecting 
waste materials to high temperatures in the absence of oxygen (pyrolysis) 
or in the presence of limited oxygen (gasi�cation). �is process can 
convert organic waste into bio char, syngas, or other valuable products 
while minimizing greenhouse gas emissions [2].

Environmental implications

Air quality: Waste degradation processes can release pollutants 
into the atmosphere, contributing to air pollution. Incineration, for 
example, produces particulate matter, heavy metals, and dioxins. 
Careful management and emissions control are essential to minimize 
these environmental impacts.

Soil and water contamination: Improper waste degradation can 

lead to soil and water contamination. Land�lls can release leachate, 
waste is minimized, and resources are continuously reused, is gaining 
momentum. Waste degradation technologies are crucial for achieving 
this goal by enabling e�cient recycling and resource recovery [7].

Advanced technologies: Emerging technologies, such as plasma 
gasi�cation and enzymatic degradation, o�er innovative approaches 
to waste degradation, potentially improving e�ciency and reducing 
environmental impacts.

Policy and regulation

Governments and international bodies are increasingly focusing 
on waste management regulations to encourage sustainable waste 
degradation practices and reduce environmental harm (Tables 1& 2).
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