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Introduction  

Packaging trash contributes significantly to municipal solid waste 
production. Container and package trash accounted for 74.8 million tonnes 
in the United States in 2003, 56.3 million tonnes in Europe in 2005, and 3.3 
million tonnes in Australia in 2004. Currently, landfill is the most common 
form of packaging waste disposal in the United States, followed by recycling, 
incineration, and composting. However, landfilling emits greenhouse gases 
and consumes and may pollute land that may be utilised in the future. As a 
result, recovery strategies such as recycling or composting may be preferable 
methods of disposing of packaging trash. Steel, aluminium, glass, paper, 
paperboard, plastics, and wood are all popular packaging materials that may 
be recovered successfully.

About the Study

Composting is a natural process in which organic waste decomposes 
into a soil-like substance known as humus, which acts as a soil conditioner. 
Microorganisms such as bacteria, fungus, and actinomycetes are primarily 
responsible for decomposition. These bacteria feed on organic materials, emit 
CO2, and create humus as an end product. This natural process necessitates 
the presence of carbon, nitrogen, water, and oxygen. Microorganisms use 
carbon as an energy source and nitrogen to produce cell structures. A carbon-
to-nitrogen ratio of 30:1 is good for thermophilic microbe proliferation and 
speeds up the composting process.

A composting process consists of two major stages: active composting 
and curing. In the first stage, the temperature increases and remains raised 
as long as oxygen is present, resulting in intense microbial activity. The 
temperature drops later on, but the materials continue to compost at a slower 
rate. The composting process does not come to an end; rather, it continues 
slowly until the last residual nutrients are devoured by the surviving microbes 
and practically all of the carbon has been transformed to carbon dioxide.

Aerobic composting occurs in the presence of oxygen; if oxygen is not 
present, the process switches to anaerobic digestion. Anaerobic digestion is 
a naturally occurring breakdown and decay process in which organic matter 
degrades into basic chemical components, yielding biogas and digestate. 
Biogas is a gas combination mostly composed of methane, which may be 
used to generate heat and power, and carbon dioxide. The digestate, like 
humus, can be utilised as a soil supplement in applications such as farming 
or landscaping.

Because various microorganisms are active, the quality of compost 
generated under aerobic settings differs from that produced under anaerobic 
digestion conditions. Because of impurities that are difficult to remove and 
may cause issues in recycling, the majority of packaging materials used for 

food and medical packaging applications are disposed of through landfill. In 
2003, 11.9 million tonnes of plastic packaging were produced in the United 
States, with just 1.06 million tonnes recovered through recycling. Composting 
is a practical method of reusing waste packaging by returning them to nature. 

A biodegradable plastic, according to the American Society for Testing 
and Materials, is one that dissolves due to the activity of naturally occurring 
microorganisms such as bacteria, fungus, and algae. There is a distinction 
between biodegradable and compostable plastic. A compostable plastic is 
one that degrades biologically during composting to produce carbon dioxide, 
water, inorganic compounds, and biomass at a pace commensurate with other 
known compostable materials while leaving no visibly recognisable or harmful 
leftovers. As a result, while all compostable polymers are biodegradable, the 
opposite is not true.

Plastic biodegradability is affected by both the environment in which 
they are put and the chemical makeup of the polymer. Biodegradation is 
an enzymatic process; therefore it is extremely particular to the polymer's 
chemical structures and linkages. Polymer biodegradation occurs via many 
methods. Hydrolysis is a frequent process in which random non-enzymatic 
chain scission of ester groups results in a decrease in molecular weight. 
The velocity of water diffusion through the polymer influences the hydrolysis 
process [1-5].

Conclusion

As previously stated, the biodegradation of plastics is affected by both 
environmental variables and the chemical structure of the polymer. The 
backbone of biodegradable polymers often contains ester, amide, or carbonate 
hydrolyzable linkages. The presence of these hydrolyzable functional groups 
makes the compound more susceptible to biodegradation. Crystallinity, 
molecular weight, and, in the case of copolymers, copolymer composition are 
further characteristics that influence biodegradability.
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