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Introduction 

Testing/Validation 

Bill of Materials & Cost

Problem Statement  

In conclusion, pyrolysis of plastics has proven to be an efficient and 

environmentally beneficial process, offering a sustainable solution to 

plastic waste by converting it into valuable products. The process 

was simulated using ASPEN Plus for the chemical analysis and 

SolidWorks for the mechanical design. The system was designed to 

process 20 tons of plastic waste per day, achieving a conversion rate 

of 65% to pyrolysis oil. The reactor was engineered to handle three 

common grades of plastic: HDPE, LDPE, and PP, ensuring versatility 

in waste processing. This approach not only mitigates environmental 

pollution but also creates an economically viable product, highlighting 

the potential of pyrolysis in addressing the global plastic waste crisis.

Conclusion

Design Overview

Convert at least 60% of 

plastic waste into pyrolysis 

oil.

The result of the simulation 

shows that 65% of the plastic 

was converted into pyrolysis 

oil.

have a minimum of 20 tons 

of plastic waste per day.

The equipment dimensions, 

motor speeds, and optimal 

route model were calculated to 

ensure they could deliver over 

20 tons per day.

be flexible enough to 

consume at least 

3 different plastics.

three different types of plastic 

were used in the 

simulation HDPE, LDPE, and 

PP.

Specifications Result

Residence time of plastic 

must be around 2 seconds.

The mass flow rate in the 

reactor pipe, which has a 

diameter of 1 inch, is 0.23 kg/s. 

Using the velocity equation, a 

specific pipe length was 

selected to ensure a residence 

time of 2 seconds.

Reactor material must be 

capable of withstanding 

temperatures of at least 

525°C

Based on ASME codes, carbon 

steel A-106 was selected for 

the reactor, as it can withstand 

a temperature of 525°C and an 

allowable pressure of 3975 psi.

The number of vehicles to 

use in collecting plastic 

waste.

Create an optimal route using a 

mathematical model to collect 

over 20 tons of plastic waste 

with a limited number of 

vehicles.

Constraints Result

Optimizing Plastic Collection Process 

Plastic waste is a growing environmental challenge, with traditional 

recycling unable to meet demand. Pyrolysis offers a promising solution by 

converting diverse plastic types into pyrolysis oil, a valuable fuel and 

feedstock. This project aims to design a simulated pyrolysis system for 

efficient plastic waste processing.

The increasing accumulation of plastic waste poses significant 

environmental and resource management challenges, with traditional 

recycling methods proving inadequate to address the growing demand for 

sustainable solutions. To tackle this issue, there is a need for an efficient 

and adaptable system capable of converting diverse plastic waste into 

valuable products. The project aims to develop a simulated pyrolysis 

system that meets the following specifications: achieving a minimum 

conversion efficiency of 60% to produce pyrolysis oil, processing at least 

20 tons of plastic waste per day, and accommodating at least three 

different types of plastics.

Pyrolysis Process
Pyrolysis is a thermochemical process conducted with little or no oxygen, 

transforming plastic waste into valuable products like pyrolysis oil, which 

serves as chemical feedstock. It offers a sustainable alternative to 

landfilling and incineration, addressing environmental challenges while 

enabling resource recovery.

Total Cost 4885 $

Process Flow Diagram 

Theoretical mass balance

Simulation of the process on ASPEN PLUS

SOLIDWORKS Design

The plastic is first fed into a shredder equipped with cutting blades to 

break the plastic into smaller pieces. It is then transferred to a densifier, 

which uses a reciprocating piston to compress the plastic into a 1-inch 

diameter pipe, creating a low-oxygen environment before conveying it 

to the reactor. The reactor is the main component of the system and is 

equipped with heating burners to melt the plastic, converting it into a 

gaseous state at 525°C. Also, the reactor contains a catalyst which is 

used to speed up the chemical reaction. The gas coming from the 

reactor will enter a condenser, where it is converted into liquid form. 

Finally, the liquid passes through a fractionating tower, which separates 

the oil mixture into light gas, pyrolysis oil, and carbon black.

Reactor Section-Views

- The theoretically calculated overall mass balance of the process produced 

an average error of 5.8% with the values from the simulation.

 

- Various tests were conducted on the simulation to determine the best 

conditions that validate the specification of the process.
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