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                                                Abstract 

The increasing environmental concerns surrounding plastic pollution and climate change have sparked 

the need for sustainable alternatives to traditional plastics. Polylactic Acid (PLA), a biodegradable plastic 

derived from renewable resources, offers a promising solution. This article examines the production, 

properties, applications, and environmental benefits of PLA, highlighting its role in reducing plastic waste and 

mitigating the effects of climate change. Furthermore, it explores the challenges PLA faces in replacing 

petroleum-based plastics and the future prospects for its widespread adoption. 
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Introduction 

Plastic pollution and climate change are two of the most pressing environmental issues today. 

Conventional plastics, primarily derived from fossil fuels, contribute to both problems due to their non-

biodegradable nature and carbon-intensive production processes. Polylactic Acid (PLA) has emerged as a 

sustainable alternative, gaining attention as a bioplastic with the potential to reduce plastic waste and carbon 

emissions. PLA is made from natural resources like corn, sugarcane, or cassava, making it renewable and 

biodegradable. As it can break down under industrial composting conditions, PLA is seen as a key player in 

the transition toward eco-friendly materials. This research article investigates the role of PLA in addressing 

environmental challenges, with a focus on its production, applications, and potential to combat plastic 

pollution and climate change. 

Production of Polylactic Acid (PLA)- PLA is produced through the fermentation of starches or sugars 

extracted from renewable plant sources such as corn and sugarcane. The fermentation process converts these 

sugars into lactic acid, which is then polymerized to form polylactic acid. Compared to the production of 

petroleum-based plastics, PLA manufacturing has a lower carbon footprint, as it relies on renewable resources 

rather than finite fossil fuels. 
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One of the advantages of PLA is its relatively low environmental impact during production. The carbon 

dioxide (CO2) emitted during the manufacturing process is partially offset by the CO2 absorbed by the plants 

during their growth, making PLA a more sustainable option compared to conventional plastics. 

Properties of PLA- PLA has several properties that make it suitable for a variety of applications. It is clear, 

stiff, and has similar properties to petroleum-based plastics like polyethylene (PET) and polystyrene (PS). 

PLA is also biodegradable under industrial composting conditions, breaking down into water and   carbon 

dioxide within a few months, depending on the environment. However, PLA also has some limitations. It has 

a lower heat resistance compared to traditional plastics, which limits its use in high-temperature applications. 

Additionally, while PLA is biodegradable, it requires specific conditions, such as high temperatures in 

industrial composting facilities, to decompose effectively. In natural environments like oceans or landfills, 

PLA may take years to break down.  

Applications of PLA- PLA is used in a wide range of industries, from packaging to medical devices. Its 

biodegradability makes it an attractive material for single-use items like food containers, disposable cutlery, 

and packaging films. In the medical field, PLA is used for making sutures, stents, and drug delivery systems 

due to its biocompatibility and ability to degrade within the body. 

 

PLA 
applications 

Food 
packaging 

,disposable,c
ontainer, 

cutlery 

Medical 
devices 

Biodegrada-
ble plastic 

flims

3D Printing 
filament

Agricultural 
uses like 

mulch films

PLA Properties

Biodegradability under 
industrial composting 

Made from renewable 
Plant sources like 

Low carbon footprint 
during production

Transparency and 
stiffness equal to 

conventional plastics 

Lower heat resistance 
compared to 

traditional plastic 



eISSN 2583-6986 
ONLINE 

IDEALISTIC JOURNAL OF ADVANCED RESEARCH IN PROGRESSIVE SPECTRUMS (IJARPS) 
A MONTHLY,  OPEN ACCESS, PEER REVIEWED (REFEREED) INTERNATIONAL JOURNAL 

Volume 04,  Issue  01,   January  2025 

 

EISSN 2583-6986  

©IJARPS JOURNAL, 2025    WWW.IJARPS.ORG 3 

 

PLA is also gaining popularity in 3D printing, where it serves as a filament for producing a variety of products. 

Its ease of printing, low cost, and eco-friendly properties make it a preferred material for environmentally 

conscious manufacturers and hobbyists.  

 

Environmental Benefits of PLA 

One of the key environmental benefits of PLA is its ability to reduce plastic waste. Traditional plastics take 

hundreds of years to degrade, leading to the accumulation of plastic waste in oceans and landfills. PLA, being 

biodegradable under the right conditions, helps reduce the environmental burden of plastic waste. 

 

 

Additionally, PLA's reliance on renewable resources for production reduces the demand for fossil fuels. This 

shift away from petroleum-based plastics can help lower greenhouse gas emissions, contributing to the fight 

against climate change. By using plants as raw materials, PLA production can create a more sustainable 

lifecycle for plastic products. 

Conclusion-  Polylactic Acid (PLA) presents a sustainable alternative to traditional plastics, with the potential 

to reduce plastic waste and combat climate change. Its biodegradability and reliance on renewable resources 

make it an attractive option for environmentally conscious consumers and industries. However, challenges 

such as the need for industrial composting and higher production costs must be addressed for PLA to become 

a mainstream solution. 

As innovation continues in the development of bioplastics, PLA has the potential to play a significant role in 

reducing our dependence on petroleum-based plastics and contributing to a cleaner, greener planet. The 

transition to eco-friendly materials like PLA is a crucial step in tackling the global challenges of plastic 

pollution and climate change. 
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