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 6 
Abstract 7 

 8 
The problem of waste in Indonesia, especially plastic waste and used cooking oil, is a major challenge that 9 
has a serious impact on the environment and health. Plastic waste is difficult to decompose and pollutes 10 
various ecosystems, while used cooking oil is often disposed of carelessly, contaminating soil and water. 11 
Adopting a zero waste concept like in Japan, which has succeeded in converting organic waste into 12 
biodiesel, can be a potential solution for Indonesia. This technology not only helps reduce waste but also 13 
provides renewable energy alternatives, supports sustainable waste management, and reduces carbon 14 
emissions. The conversion of plastic waste and used cooking oil into biodiesel has emerged as a promising 15 
innovation to reduce dependence on fossil fuels while addressing waste problems. Effective management 16 
is needed to support environmental and energy sustainability in the future. 17 
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Introduction 21 

 22 
The problem of waste in Indonesia, especially plastic waste and used cooking oil, is a big challenge 23 

that requires serious attention. Plastic waste, which has hard-to-decompose properties, has become 24 

one of the main causes of environmental pollution, from waters to land. Meanwhile, used cooking 25 

oil is often disposed of carelessly, contaminating soil and water sources, and potentially having 26 

adverse impacts on human health and ecosystems. 27 

 Developed countries such as Japan have been successful examples in the application of the 28 

concept zero waste, which should be emulated in Indonesia. One of Japan's innovations is 29 

converting organic household waste into biodiesel. This process involves advanced technology 30 

that is able to process organic waste into renewable energy sources, thereby reducing dependence 31 

on fossil fuels and minimizing environmental impact (Gupta et al., 2019). The implementation of 32 

a similar system in Indonesia can help overcome the waste problem while providing a more 33 
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environmentally friendly energy alternative, supporting sustainable waste management efforts and 34 

reducing carbon emissions (Kumar et al., 2018). 35 

Effective waste management efforts are urgently needed to overcome this problem. One of 36 

the innovative solutions that has begun to be developed is the conversion of plastic waste and used 37 

cooking oil into biodiesel. Biodiesel is an environmentally friendly renewable energy source, has 38 

lower greenhouse gas emissions than fossil fuels, and can be a sustainable alternative to reduce 39 

waste. 40 

In this context, community service programs have a strategic role. Through education and 41 

training, the community can be empowered to understand the process of converting waste into 42 

biodiesel, such as pyrolysis for plastics and transesterification for used cooking oil (Wulandari et 43 

al., 2023). In addition to contributing to waste management, this program also opens up new 44 

economic opportunities for the community, while supporting efforts to mitigate climate change 45 

and preserve the environment (Hartono et al., 2023). Thus, managing waste into biodiesel not only 46 

solves the waste problem but also creates a long-term positive impact. 47 

Converting Plastic Waste to Biodiesel 48 

Plastic waste is one of the most polluting forms of waste in the environment because of its nature 49 

that is difficult to decompose naturally. In Indonesia, plastic waste accounts for most of the volume 50 

of domestic waste, so its management is a big challenge. One of the innovative solutions that can 51 

be applied is to convert plastic waste into fuel oil through the pyrolysis process. 52 

Pyrolysis is a process of thermal heating in the absence of oxygen, which aims to break 53 

down long chains of plastic polymers into simpler molecules. This process produces three main 54 

products: liquid fuels (as the main output), synthetic gases (syngas), and solid residues such as 55 



carbon black. The liquid fuels produced have the potential to be used as a substitute for fossil fuels, 56 

while syngas can be used as an energy source to carry out the pyrolysis process itself (Gupta et al., 57 

2019; Fajri, 2017). 58 

Research shows that pyrolysis is an efficient and environmentally friendly method to 59 

reduce plastic waste, with a high conversion rate into fuel. For example, polyethylene and 60 

polypropylene plastic waste, which are often found in food packaging and bottles, can produce 61 

fuel fractions similar to diesel. This process not only helps to reduce the volume of waste but also 62 

provides a significant alternative source of energy. 63 

The implementation of pyrolysis technology at the community level has a major impact on 64 

plastic waste management. With relatively affordable operational costs and equipment that can be 65 

adapted to local needs, people can be trained to process plastic waste into fuel. In addition, this 66 

technology creates new economic opportunities, such as the sale of pyrolysis fuel or the rental of 67 

pyrolysis facilities for shared use. The success of these programs requires support from a variety 68 

of parties, including governments, educational institutions, and community organizations, to 69 

ensure the provision of tools, training, and operational sustainability. 70 

 71 

 72 

Processing Used Cooking Oil into Biodiesel 73 

Used cooking oil, which is household or food industry waste, is often considered to have no 74 

economic value. However, the processing of used cooking oil into biodiesel opens up new 75 

opportunities in waste management and renewable energy production (Kumar et al., 2018). The 76 

main process used to convert used cooking oil into biodiesel is transesterification. 77 



Transesterification is a chemical reaction between triglycerides (the main component of 78 

used cooking oil) and alcohol (usually methanol), using catalysts (such as sodium hydroxide or 79 

potassium hydroxide) (Gupta et al., 2019). This process produces two main products: methyl ester 80 

(biodiesel) and glycerol as a by-product. The resulting biodiesel has similar characteristics to 81 

conventional diesel fuel, such as low viscosity and high calorific value, and can be used directly 82 

in diesel engines without significant modifications (Kumar et al., 2018). 83 

The main advantage of biodiesel from used cooking oil is its environmentally friendly 84 

nature. Biodiesel has lower carbon emissions than fossil fuels, thus contributing to the reduction 85 

of greenhouse gases. In addition, the treatment of used cooking oil helps reduce environmental 86 

pollution, especially water pollution, which often occurs due to the careless disposal of used 87 

cooking oil (Hartono et al., 2023). 88 

Processing used cooking oil into biodiesel also has significant economic benefits. In 89 

community service programs, used cooking oil, which is usually considered waste, can be 90 

collected from households, restaurants, and markets to be processed into biodiesel. These biodiesel 91 

products can be used by local communities, such as fishermen, as an alternative fuel for their boats, 92 

thereby reducing operational costs that typically depend on diesel. 93 

The implementation of this program requires a systematic approach involving public 94 

education, the provision of simple tools for the transesterification process, and government 95 

support. Technical training is the main key in ensuring the success of this program, especially in 96 

terms of processing used cooking oil with safe and efficient procedures. In some areas, such as 97 

coastal areas, the used cooking oil treatment program has shown positive results with an increase 98 

in community income and a significant reduction in waste. 99 



 100 

 101 

Conclusion 102 

The conversion of plastic waste and used cooking oil into biodiesel is an innovative 103 

solution to solve the waste problem while providing a renewable energy source. Pyrolysis 104 

technology for plastic waste and transesterification for used cooking oil have been proven to be 105 

effective on both laboratory and community scales. The implementation of this community-based 106 

program not only contributes to better waste management but also encourages the strengthening 107 

of the local economy, especially in areas with limited access to energy. The support of the 108 

government, educational institutions, and the community is essential to ensure the sustainability 109 

and success of this program in the long term. With the right education, training, and empowerment, 110 

people can play an active role in protecting the environment while improving their economic well-111 

being. Collaboration between the government, academia, and the community is essential for the 112 

success of this program. 113 
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