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ABSTRACT 

 

Millions of used cooking oil are thrown into the sink, poured down the drain or thrown on the 

ground causing damage to ecosystems, river pollution, clogging and dirty pipes and drains. Our 

intention of introducing the “ECOOIL” is to reduce environmental effects, greenhouse gas 

emissions and other types of pollution that could be resulting from oil consumption. 

Additionally, this invention might prevent clogging and reduce the flow capacity of the pipes. 

ECOOIL also can help cut diesel usage in Malaysian transportation by replacing fossil diesel 

with biodiesel made from palm oil recycled from collected used cooking oil. We believe that 

the concept of ECOOIL, which would collect and solidify used cooking oil and offer cash in 

exchange, has found a way to begin correcting this situation. This ECOOIL comes with a design 

that is user-friendly controls, making it accessible to a wide range of users. This machine is 

suitable and conveniently helps households, industrial kitchens or restaurants dispose of their 

used cooking oil without harmful practices. Through the automation of the collection process 

and the promotion of appropriate disposal methods, our ECOOIL aims to lessen the negative 

environmental effects of used cooking oil while fostering effective recycling of this vital 

resource. The machine creates an environmental awareness by encouraging individuals to 

participate in sustainable waste cooking oil management practices. The resources for this study 

were gathered through library research. The methods of data collection, description, and 

analysis are used in this study, and then a conclusion is drawn. 

 

Keywords: waste cooking oil; machine; environmental effect; ecosystem. 

 

1. INTRODUCTION  

 

An estimated 50 000 tons of leftover cooking oils, including vegetable oils and animal fats are 

disposed of yearly in Malaysia without treatment as wastes (Sohkheang, 2006). Cooking oil 

waste accumulates because it is used frequently to prepare meals in homes, restaurants, 

commercial kitchens, and catering services. Therefore, communities and ecosystems may be 

seriously harmed by the inappropriate disposal of cooking oil waste in landfills or sewage 

systems (Balaria, 2021). When waste cooking oil is disposed of incorrectly, it can cause 

clogging pipes, sewage backups, contamination of water resources, increases the expenses of 

cleaning up the drainage system, river pollution and lead to damage aquatic life due to an 

increase of chemical oxygen demand (COD) (Kulkarni, 2006). The objective of ECOOIL is to 

help in reducing cooking oil disposal by providing practical and efficient waste management. 

By automating the collecting process and encouraging responsible disposal practices, our 

“ECOOIL” strives to reduce the environmental impact of spent cooking oil while promoting 

efficient recycling of this important resource. This machine is equipped with state-of-the-art 
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technology, including a durable container for keeping waste oil, filtration systems that are able 

to identify the waste oil and other substances and separate them into different compartments 

and a mechanism for recycling by solidifying waste oil. With a proper disposal and recycling 

of waste cooking oil, it contributes to preserving the ecosystem and reducing environmental 

deterioration. Through this innovation, we believe this product greatly helps in recognizing the 

impact of waste cooking oil on the environment and providing urgent solutions for our country 

in efficiently managing cooking oil waste. 

 

2. METHODOLOGY  

 

Library research is the research methodology that was employed in this study. In order to gather 

secondary data for the study, relevant published materials like articles, books, and websites 

were also reviewed. Thus, to perform this research, this study uses the methodology of data 

collection, description, and analysis, followed by conclusion drawing. Throughout all the data 

collected, we compare the current system and the processes of waste cooking oil collector with 

our idea of ECOOIL. Our observations led us to conclude that there is room for improvement 

in terms of ease of use and effectiveness with our current waste cooking oil collector system. 

 

2.1   Innovation Development 

 

Waste cooking oil collector machines are equipped with a collection system that includes 

storage tanks or containers to hold the used oil. When a user has used cooking oil to dispose of, 

they deposit it into the waste cooking oil collector machine. This is often done by pouring the 

used oil directly into a designated opening or receptacle on the machine. Once the used cooking 

oil is deposited into the machine, it passes through a filtration system to remove any solid 

particles, food debris, or impurities. The filtered oil then flows into storage tanks within the 

machine and will be solidified using an oil solidifier powder. ECOOIL will be equipped with 

monitoring systems to track the level of collected oil and alert operators when the tanks need 

to be emptied. The monitoring device not only keeps track of the weight of the used cooking 

oil that consumers deposit, but it also distributes a specific amount of money. The machine 

would dispense used cooking oil for RM2.50 per kilogram. Regular maintenance, including 

cleaning filters and inspecting components, also helps ensure the machine operates efficiently. 

When the storage tanks are full, the collected waste cooking oil is transported to a recycling 

facility in selected biodiesel manufactures, where it undergoes further processing. This involves 

converting the waste oil into biodiesel fuel through processes like transesterification. 

Depending on the recycling process and regulations in place, the recycled biodiesel will be 

reused as a renewable fuel or disposed of in an environmentally responsible manner.  
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2.2 Main Materials, Functions and Figures  

 

  

 

 

 

 

 

Figure 1. Prototype of front 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

Figure 2. Side view 

 

 

 

 

 

3.  RESULTS AND DISCUSSION 

 

ECOOIL aims to reduce the amount of cooking oil disposed of by offering useful and effective 

waste management. Modern features of this machine include a robust waste oil container, 

filtration systems that can distinguish between waste oil and other materials and divide them 

into several sections, and a solidification mechanism for recycling waste oil. Our machine is 

also designed to protect the environment by preventing pollution. It also helps businesses 

Collection Tank - Stainless steel 

with 100kg: A primary component of 

a machine is the tank that is typically 

made of durable and corrosion-

resistant materials such as stainless 

steel. It is responsible for storing 

collected cooking oil safely and is 

chosen for corrosion resistance and 

ease of cleaning.   

Filtration system functions to 

remove impurities and solid 

particles from waste cooking oil. 

It also helps in identifying the 

waste oil and other substances 

and separating them into different 

compartments. 

The Monitoring system 

helps in tracking the level 

of collected oil.  Arduino 

interface also helps in 

dispense and control the 

amount of money given to 

the customers based on 

the level of collected oil. 

 

Piping and fittings are used 

to transport the waste 

cooking oil from the 

collection point to the 

storage tank to prevent 

spilling. 

Insulation is used to maintain the 

temperature of the collected oil 

and reduce energy consumption. 

Insulation materials such as foam 

can be applied to the collection 

tank's exterior. 

The security locking mechanism such as heavy-

duty padlock that prevent unauthorised access to 

the collection tank and control system. The 

access to the collection tank must be made for 

collectors of waste cooking oils such as recycling 

facilities only. Surveillance systems including 

cameras, enhance security by monitoring the area 

around the waste cooking oil collector machine.  

Oil solidifying powder- to 

solidify the liquid oil after the 

storage tanks are filled with 

waste oil, easy for collectors to 

collect the tank and transported 

to a recycling facility in selected 

biodiesel manufactures for 

further processing. 

A sturdy material that 

can provide support, 

prevent overheating 

and protect the 

components of 

ECOOIL. 

 

Door hinges - Tools for 

opening and closing doors. 
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minimize the financial burden on waste disposal fees, while households can avoid plumbing 

repairs due to oil buildup in pipes. The proper disposal and recycling of waste cooking oil helps 

to preserve the ecosystem and reduce environmental deterioration. This innovation will 

contribute significantly to recognizing the environmental impact of waste cooking oil and 

giving urgent solutions for our country in efficiently managing cooking oil waste. The current 

oil collecting system is inefficient in terms of use for the public due to a lack of clarity in 

operational processes and the absence of a systematic and effective management framework. 

In contrast, ECOOIL improves user-friendliness by using a mechanism similar to existing water 

vending machines, but with a reversal in functioning. Users are compensated for their 

contributed waste cooking oil, with an integrated oil solidifier facilitating the collection process 

for subsequent processing by manufacturers. This design reduces the chance of oil spills during 

transportation because the oil is already solid. Moreover, the pre-existing method for collecting 

cooking oil involves the use of a container. Filling bottles with oil and placing them in the 

container for collection is the procedure. However, collectors have difficulties with this method 

because multiple bottles require manual handling, which makes the makers' eventual oil 

extraction process more difficult. On the contrary, our ECOOIL streamlines the collection 

procedure for collectors while also increasing user satisfaction with its simple operational 

design. Simultaneously, it simplifies the oil handling process for manufacturers. Furthermore, 

ECOOIL incorporates a reward system, providing users with monetary compensation based on 

the weight of the contributed oil (RM2.50 per kilogram), aligning with prevailing market prices. 

On the other hand, the current oil collecting system permits users to dispose of spent cooking 

oil without receiving any compensation, which can discourage community involvement. A 

comparison of the similarities and differences between the existing oil collection system and 

our waste cooking oil collector machine is given below. 

 

Table 1. Comparison between the existing oil collecting system and ECOOIL Machine 
 

Similarities 

Have a filtering system to get rid of any contaminants, food scraps, or solid particles. 

Differences 

Existing Oil Collecting System ECOOIL Machine 

Placed only in certain petrol stations and 

companies 
Place in convenient locations such as outside 

of the restaurants and residential areas. 

Not effectively commercial to the public Effectively commercial to the public 

No regular maintenance              Regular maintenance 
 

Old-fashioned features 
 

Modern features 
 

No filtration system in the container 

 

Filtration system to remove any solid 

particles, food debris, or impurities in the 

machine directly 
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4. CONCLUSION           

 

In conclusion, the ECOOIL stands as a viable and innovative solution to the challenges 

associated with cooking oil disposal. By incorporating advanced technology, such as a durable 

container, effective filtration systems, and a recycling mechanism, the machine not only 

addresses the immediate problem of waste cooking oil but also contributes to environmental 

preservation. The machine offers a practical and efficient way to manage cooking oil waste, 

providing urgent and sustainable solutions to the environmental impact of waste cooking oil. 

Overall, this innovation aligns with its proposed objectives and serves as a valuable tool in 

promoting responsible waste management practices. To enhance the effectiveness of the 

ECOOIL and meet evolving waste management needs, future developmental initiatives should 

prioritize continuous technological advancements and explore strategies to maximize the 

utilization of this machine. Several recommendations for further enhancement include fostering 

increased collaboration with additional factories to amplify the effectiveness of used cooking 

oil collection and processing, incorporating data analytics to analyse usage patterns and derive 

insights for optimizing the machine's performance—potentially reducing operational costs and 

enhancing overall efficiency.  

 

REFERENCES  

 

Balaria, F. E., Pascual, M. P., Crisostomo, V. S., Reyes, C. J., & Cawagas, G. D. (2021). 

Disposal of waste cooking oil of restaurants and eateries: a potential hazard to the environment. 

International Journal of Advanced Engineering, Management and Science, 7(1), 16–18. 

 

Hosseinzadeh-Bandbafha, H., Nizami, A., Kalogirou, S. A., Gupta, V. K., Park, Y., Fallahi,  A., 

Sulaiman, A., Ranjbari, M., Rahnama, H., Aghbashlo, M., Peng, W., & Tabatabaei, M. (2022). 

Environmental life cycle assessment of biodiesel production from waste cooking oil: A 

systematic review. Renewable & Sustainable Energy Reviews, 161, 112411.  

 

Kulkarni, M. G., & Dalai, A. K. (2006). Waste Cooking Oil An Economical Source for 

Biodiesel: A Review. Industrial & Engineering Chemistry Research, 45(9), 2901–2913.  

 

Mail, M. (2023). Don’t throw away used cooking oil, bring to Petronas Astana collection point, 

Fadillah tells Kuching residents. Malay Mail. 

https://www.malaymail.com/news/malaysia/2023/11/25/dont-throw-away-used-cooking-oil-

bring-to-petronas-astana-collection-point-fadillah-tells-kuching-residents 

 

Malaysian Palm Oil Council. (n.d.). How to dispose of used cooking oil: The Sustainable Way. 

https://mpoc.org.my/how-to-dispose-of-used-cooking-oil-the-sustainable-way/ 

 

Nuraini Tutur, Nurhidayati Mat Daud. (2022). Amalan 8R Dan Kitar Semula Minyak Masak  

Terpakai. Buletin FKA Pengajian Kejuruteraan Awam. 37. 

https://ir.uitm.edu.my/id/eprint/86887/1/86887.pdf 

 

Prasanna Datar. (2014). Waste Oil Reverse Vending Machine. 

https://issuu.com/prasannadatar/docs/waste_cooking_oil_recycling_machine 

 

 

https://www.malaymail.com/news/malaysia/2023/11/25/dont-throw-away-used-cooki
https://mpoc.org.my/how-to-dispose-of-used-cooking-oil-the-sustainable-way/
https://ir.uitm.edu.my/id/eprint/86887/1/86887.pdf
https://issuu.com/prasannadatar/docs/waste_cooking_oil_recycling_machine

	1. Front Cover e-Proceeding

