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Abstract

While efforts have been made to create future biodegradable plastics, there haven't been many
significant initiatives taken to address the environmental issue caused by low density polyethylene
(LDPE), which has become a part of our everyday life. In this study, waste LDPE was utilized for
pyrolysis to produce fuel oil with the same physical properties as fuels like gasoline, diesel, etc.
The process of turning waste LDPE into biofuel was modeled and simulated using Aspen Plus.
When LDPE is pyrolyzed, two processes take place at a high temperature of around 500°C without
oxygen process reaction and drying process. The process model was created, and simulation results
were obtained. The results indicate that the drying process yielded 1100.572 kg/h, while the flash
separator at 135°C produced 4999.428 kg/h. Differences in enthalpy and entropy between the initial
and final products were noted.
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Introduction

Around the world, it has been shown that the average lifespan of humans is declining,
particularly in poorer countries. The primary cause is the waste solid, liquid, and gaseous that pollutes
the environment. Municipal and public garbage management is currently the biggest environmental
issue confronting emerging nations, particularly Nigeria. The massive, unmanageable solid waste is
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causing the city to smell. Because of Nigeria's current economic climate, water is packaged in low-
density polyethylene (LDPE) sachets, which are the least expensive packaging material and are
widely used in practically every community. Unfortunately, because LDPE degrades very slowly,
this has created a new source of solid waste. Pyrolysis is the least expensive way to turn LDPE waste
into a usable product. It is anticipated that the pyrolysis process occurs between 3250 and 8500
degrees Celsius (Galvagno et al., 2002). In a spouted bed reactor,(Santos et al., 2019) catalytically
pyrolyzed polyethylene to produce compounds ranging from C> to Co. Methane and olefins like
propene and ethane, together with a few aromatic oils, were the primary constituents of the product
gas for polyethylene and polypropylene. Methane, butadiene, ethylene propylene, carbon dioxide,
and carbon monoxide were the principal gases generated at low temperatures. Carbon monoxide,
ethylene, methane, carbon dioxide, benzene, and hydrogen were all created at high temperatures.
(Kusenberg et al., 2022) investigated the pyrolysis of waste polyethylene (clean water sachets) to
produce fuel oil. To supplement current landfill and mechanical recycling technologies, a variety of
waste polymer treatment methods have been studied.

Converting the garbage into a product with added value would be ideal. Synthetic lubricants
are a particularly intriguing possible product in the case of polyethylene waste. Additionally, because
they don't contain aromatic chemicals, they are said to be less harmful to the environment. On the
other hand, when traditional lubricants are used in two-stroke engines, some of its aromatic chemicals
may be discharged into the environment. Compounds that are similar to 1-decene in molecular
structure and chain length are the best degradation products from polyethylene for the generation of
light gases and hydrocarbon liquid products. Waste LP (low density polyethylene) and PP
(polypropylene) have been transformed into value-added products using a variety of thermochemical
processes. In order to create light liquid hydrocarbon compounds, thermal cracking of plastic waste
has been investigated at temperatures between 510 and 520°C (Hussein et al., 2022). A study on the
conversion of plastic trash into low-temperature light hydrocarbon fuel with and without a catalyst
was carried out (Singh et al., 2020). Numerous potential reaction processes have been proposed by
studies on the breakdown of addition polymers and the makeup of the products. Consequently, a
number of mathematical models have been put out to explain how addition polymers degrade.
Theoretically, the highest rate of weight loss for a fully random process would occur at 26.4%
decomposition.

Alexander Parkes created plastic, a substance with a high molecular weight, in 1862. Bridson
(Mutlu & Barner, 2022). Another name for plastics is polymers. The term polymer means a molecule
made up by repetition of simple unit. For example, the structure of polyethylene can be written in a
form as
nCH2 = CH> polymerization —{CH2 CHz ]n

Ethylene ~ ————————— Polyefhylene

Typical manifestation of the molecular structure of polyethylene.

One of the most widely used materials in daily life, plastic can be categorized in a variety of ways,
including by its density, production method, chemical structure, and other characteristics. The Society
of Plastic Industry (SPI) established a resin identification code system that separates plastics into the
following seven groups according to their chemical composition and intended use in order to facilitate
recycling of waste plastic (Coltro et al., 2008):

PET (Polyethylene Terephthalate)

HDPE (High Density Polyethylene)

PVC (Polyvinyl Chloride)

LDPE (Low Density Polyethylene)

PP (Polypropylene)

PS (Polystyrene)

Others
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Since plastic was initially produced commercially, its output has increased from 1.5 million
tons in 1950 to 260 million tons in 2007, mostly due to its ease of use and manufacturing. (Greene,
2022) The disposal of waste plastic is one of the main issues with the widespread usage of plastics.
Furthermore, plastics are a non-sustainable product since they are made from coal or oil that is not
sustainable. In 2007, 30.7 million tons of plastic garbage were produced in the United States, making
about 12.1% of all municipal solid waste. (Drewniok et al., 2023) In 2007, 4.9 million tons of plastic
were used in the United Kingdom. Approximately 25% of the world's plastic manufacturing, or 60
million tons annually, is consumed in Europe. If no alternative solutions are developed, the world's
excessive use of fossil fuels and energy may soon lead to an energy deficit and environmental issues.
However, waste streams and renewable energy sources may be processed to provide fuels and energy.
Pyrolysis of waste plastic is a cost-effective way to address the issue of waste plastic and provide
high-quality liquid fuel with characteristics that are comparable to those of widely used petroleum
fuels.

Simulation of Process Plants

Process engineers now have access to a new learning environment through computer
simulations of chemical plants, where they may study and comprehend the plant by varying factors
and monitoring reactions. In addition, simulation facilitates the application of some engineering
techniques, the development of problem-solving abilities, and the investigation of chemical processes
by engineers through data collection, analysis, and validation on pilot plants and in general industrial
use (Cristina Dos Reis & Teles Madureira, 2023). The goal of validation is to ensure that the processes
used for development and verification of a system, service, or product produce a system, service, or
product that satisfies the original specifications, rules, and requirements. Validation processes for
new development or verification flows may include modeling the flow and use simulation to identify
flaws or gaps that might result in inaccurate or insufficient system, service, or product development
or verification. A development flow or verification flow for a system, service, or product may then
be qualified using a set of validation standards, specifications, and rules (McMillan et al., 2019).

Additional validation processes also include those created especially to guarantee that
changes made to an already-existing qualified development flow or verification flow will result in a
system, service, or product that satisfies the original design specifications, rules, and requirements;
the flow remains qualified thanks to these validations. Analyzing single unit actions and how they
combine to create complex processes is done through process simulation. The interdependencies of
various process phases, which are often categorized as fluid packages like NTRL, UNIQUAC, Peng
Robinson, and so forth, are shown by mass and energy balances derived by linking process variables
and parameters. The outcomes of the simulation are useful for process design, enhancement,
optimization, and scaling up. Chemical engineering mathematical models are solved using industrial
standard process simulation software tools (Aspen HYSYS, CHEMCAD, IPSEpro, etc.). There are a
number of tools that are used in simulation; if such tools are not accessible, new process units are
created and included into the existing tools. It should also be made clear that it is possible for a
product to pass verification but fail validation. This can occur when a product is constructed in
accordance with the requirements, but the specifications do not adequately meet the needs of the user
(Hoehne, 2017).

Methodology
Chosen outlet condition for the validation of the model Simulation of processes.

Steady state process simulation procedure set up
Because it is one of the models that predicts two liquid phases, the chosen fluid package (property
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package) is NRTL under the activity model(Fernandez et al., 2022).

Drying process

Drying is a mass transfer process that involves removing water or another solvent from a solid, semi-
solid, or liquid via evaporation (Khan et al., 2022). In the most typical scenario, a gas stream, such
as air, delivers heat by convection and removes the vapor as humidity. Other options include vacuum
drying, in which heat is provided by radiation, conduction, or microwaves, and the vacuum system
removes the vapor that is created (Muhlbauer & Miuller, 2020).

Application of hot air (convective or direct drying

Air heating speeds up drying by increasing the drying force for heat transfer. Additionally, it raises
the relative humidity of the air, which intensifies the drying action. The solids heat up during the
decreasing rate period, and the greater temperatures accelerate the diffusion of water from the solid's
core to its surface. The solid surface can be nearly entirely dehydrated by air that is too hot.

Process simulation for drying

The washer receives waste sachets of pure water for cleaning; the mass ratio of LDPE to water is 1:1.
While the clean LDPE was being transferred to the crusher, the washer's waste water was let to run
off. Following the shredding process, the clean waste LDPE is crushed into tiny, spherical bits with
an average particle size of 3 mm. Using nitrogen gas at 176.7°C, the wet LDPE is dried and purified.

Process simulation for reaction

The pyrolysis reactor receives waste LDPE from the drying operations. The pyrolysis reactor's
working conditions are set to 1 atm, the temperature is kept at 500°C, and the reaction duration is 30
minutes (Jerzak et al., 2024). Before being sent to the first separator, the gaseous products from the
reactor are fed into a cooler that cools them from 500 to 300°C. At the top, fuel gas products such as
hydrogen, ethylene, propene, ethane, and methane are separated and utilized to heat the reactor. To
separate the bottom products into light and heavy fuel oil products, they are transferred to a second
separator (Gomi & Takahashi, 1971). While heavy oil is categorized as diesel range hydrocarbon,
light oil is classed as gasoline range hydrocarbon. To prevent wax buildup in pipelines, light fuel oil
will be heated to room temperature and heavy fuel oil will be chilled to the same temperature as light
fuel oil. The storage tanks are where both goods are kept. After the flow chart was created, Aspen
Plus was used to simulate it. Simulation findings have been used to determine the plant's material
and energy balances. 10,000 tons per year are used as the foundation for the material balance (Ismail
et al., 2024).

Equipment description for the unit's operation

Washer

Usually used to spread the load of a threaded fastener, such a load or nut, a washer is a thin plate,
usually disk-shaped, with a hole in the middle. Typically, washers are made of plastic or metal.

Crusher

An apparatus called a crusher is made to break up big rocks into smaller ones, gravel, or rock dust.
In order to distinguish between pieces of different composition, a crusher can be used to reduce the
size of waste materials, change their form so they can be recycled or disposed of more easily, or
reduce the size of a solid or recycled material or a solid mix of raw materials (like rock ore).

Dryer
A dryer is a device that removes water or another solvent from a liquid, solid, or semi-solid.
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Heater
A heater is a machine that generates and emits heat, usually to increase a space's or building's
temperature.

Pump

A pump is a machine that uses mechanical action to transport fluids (gases or liquids), and
occasionally slurries. Based on how they transfer fluid, pumps may be divided into three main
categories: Pumps for gravity, displacement, and direct lift. Pumps use energy to move fluids through
mechanical effort using a mechanism, usually a rotary or reciprocating pump.

Separator

In oil terminology, a separator is a pressure vessel that separates fluids from gas and oil wells into
their liquid and gaseous components. A huge vessel used in petroleum production to separate
production fluids into their component parts oil, gas, and water is called a separator. The terms oil
and gas separator, stage separator, trap, knockout vessel, flashing chamber, expansion separator or
expansion vessel, scrubber, and filter can all be used to describe a separating vessel. These separation
vessels are often used to separate fluids from oil and gas wells into liquid and gas or oil and gas on a
producing lease or platform close to the wellhead, manifold, or tank

Results

Simulation Results from Drying Process

FLASH
WASHER
DRYER
CLN-LDPE
>
CUSHER Y HOT-N2
I {wer-Lore } HEATER
SE

o>

Figure 1. Flow sheet for the drying process of LDPE

Results obtained from simulation of drying process
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Heat and Material Balance Table
Stream ID CINADPE |coot-N2 [D4DPE  |ExHausT [H20 H20-0UT |HOT-N2  [IN-DRYER |LDPE \WET-LDPE
From WASHER FLASH FLASH WASHER [HEATER |DRYER CUSHER
To CUSHER [HEATER WASHER DRYER  [FLASH  |WASHER [DRYER
Phase LIQUID  [VAPOR  [LIQUID |VAPOR |UQUID |UQUID |VAPOR [MIXED  [UQUID  [UQUID
Substream: MIXED
Male Flow kmolhr
N 0.0| 178.4855| .0204106] 178.4651 0.0 00| 178.4855| 178.4855 0.0 0.0
WATER 0.0 0.0 0.0 0.0| 61.05528 61,0928 0.0 0.0 0.0 0.0
LDPE 39,21043 00| 39.21043] 2.6379E77 0.0 0.0 0.0 3921043 3921043 3921043
Total Flow kmol/he 39.21043| 178.4855| 39.23084| 178.4651| 6105928 61.05928| 178.4855| 217.6953| 39.21043| 39.21043)
Totzl Flow ka/hr 1100.000| 5000.000| 1100.572| 4999.428| 1100.000| 1100.000| 5000.000| 6100.000| 1100.000( 1100.000|
Total Flow Imiin 158.6417| 7374180 162.5521|1.00937E+5| 18.44480| 18.44480(1.11584E+5| 1.11267E+5| 1586417 158.6417
Temperature C 2500000 25.00000( 135.0000] 1350000 2500000 25.00000| 178.0000] 176.1826| 25.00000| 25.00000|
|Pressure bar 1000000 1.000000] 1.000000| 1.000000) 1.000000 1.000000) 1.000000( 1.000000| 1.000000( 1.000000|
Vzpor Frac 0.0  1.000000 00| 1.000000 0.0 00| 1.000000] 8198050 00 0.0
Liquid Frac 1,000000 00| 1.000000 0.0 1000000  1.000000 0.0| 1801950 1.000000 1.oocom|
Solid Frac 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0}
Enthzlpy ezlimol -1671.921 00| -1628757 7e4.e900] 6826220 -68262.20) 1067.912[ s744254| 1671921 1671921
Enthalpy caligm -58,55705 00| -ssosess| 27.3ess1| -37m9.128| -3789.128| 3812136) 20.50001 -s9.59705| -59.5570s
Enthalpy eallszr -18210.21 00| -17749.30] 3800761 -1.1578E+6] -1.1578E+6| 52946.34] 7613 1821021 -18210.21
Entropy calmobK | 354.8748| 0261396 356,3055| 2214680 -38.96517| -38.98517| 2916329| 66.64957) 3548748| 334.8748
Envopy clgmk | 12.64581] 9.33100E4] 12.70082) .0790576| -2.462896| -2.462896] .1041045] 2378se0] 12.e4ser] 12,6458
Table 1. Simulation results from drying process using nitrogen gas
Heat and Mat=rial Balance Tabl=
Srmam 10 CLHDPE  (oool-he  [oooee BHAUST  [H20 H20-OUT  |HOT-M2  [mwDRvER  [LDes WET-LDPE
o WASHER FLASH FLASH WASHER  |HEATER  [DAwER CLEHER
To CUsHER  |HEATER: WasHER DRYER: FLAEH wasHER  |oRvER
Primss UQUID  |varom UQun  |waroR LIQLID UuIn  |warom MI¥ED LIQLID LIQUID
St rmam: MIED
Mol Flow kmalifr
M aa aa aa aa aa aa ag aa aa aa
WATER aa aa aa aa a105928 a105928 ag aa aa aa
LoeE 3821043 aa 321043 19450277 aa aa ag 321043 3821043 3821043
F aa 1315300 J1E3081 1315737 aa aa 1315300 1315300 aa aa
L aa aa aa aa aa aa ag aa aa aa
2] aa aa aa aa aa aa ag aa aa aa
Total Flow mad e 3821043 1315300 |4 1315737 a105928 a105928 1315300 1708005 3821043 3821043
Total Flow ke 1100000 S000.000 1100520 399330 1100000 1100.000 S000.000 A100.000 1100000 1100000
Total Flow frmin 1535417 38680 182544 41577 1344480 13.4448] FrEnER 3001 1585417 1535417
Temparaiurs c 2500000  zmooom|  1zsoooo|  1zsoooo|  zsooooo|  zsoooon|  trmoooo|  w7mamses|  zsooooo|  zsiooom
E— bar 1000000  1000000|  1000000(  1oooooo|  ioooooo|  iooooon|  toooooo|  1oooooo|  1oooo00  d.m00000
\apr Frac oo 1000000 aa| 1000000 il ao|  tooooon|  7RO3sEs aa [iTs
Ligid Frac 1000000 aa| 1000000 ool  1oooo00| 1000000 00| zeesers|  1oooooo| 1000000
ol Frac an a0 0 0a il an a0 0 aa [iTi
Enthlzy [T 1571 aa| -1smmers|  ewamm| -smmram|  smemrm|  wsodes|  smaema|  -ievimm|  smienm
Enthlzy csligm 5353705 aa| -saosrss|  meeemmi|  -mesams|  mmmsam|  nizwos|  1ssmmz|  -mamewos|  -mmans
Enthlmy [r— 182101 aa|  -tmrasm|  smeerar| -tisrem-s| -iisvec-s|  amsoamn|  esmmesz|  -immiom|  -dmmom
Enltropy == 2 2 ITAETaE JR2E135%6 o e 244154 -3896517 -38.96517 3240481 BA39743 ITAETaE 354.3?43'
Enltrapy caligm-K 12545581 &GE74354 1200026 EE25EE -2.1823% -2.182855 EnzEzg 2363134 1254581 12.-54931'

Table 2. Simulation results for drying process using florin gas
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Hazt and Materiz| Bzlance Table
Stresm ID CLN-LDPE |COOL-NZ  |D-LDPE EXHAUST |H2O H2O-0UT  [HOT-M2 IN-DRYER |LDPE WET-ALDPE
From WASHER FLASH FLASH WASHER HEATER DRYER CUSHER
To CUSHER HEATER WASHER CRYER FLASH WASHER CRYER
Phass LIQUID VAPCR LIGUID WAPCR LIQUID LIQUID VAPOR MIXED LIQUID LIGUID
Substream: MIXED
Maole Flowr kool
N 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WATER o0 o0 o0 0.0 &1,055928 6105528 0.0 0.0 0.0 0.0
LCPE 39.21043 0.0 3921043 1.0192E-77 0.0 0.0 0.0 39.21043 3921043 39.21043)
F o0 o0 o0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CL o0 7051845 LE114E87 £59,53534 0.0 0.0 70.518459 70.51645 0.0 0.0
o o0 o0 o0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Flow kmal'hr 35.21043 70.5184% 35, 79158 £59,53534 6105528 6105528 70.518459 1097265 3521043 3521043
Total Flow ka'hr 1100000 S000, D00 1141207 4558,753 1100000 1100.000 S000, 000 &100,000 1100000 1100, 000
Total Flow Vmin 1566417 2913409 16315956 3555419 1E.44480 1E.44450 440E4.58 43572.13 1586417 1585417
Temperaturs c 25, 00000 25, 000D 135, D000 135, 0000 2500000 2500000 1780000 174,583 2500000 25, D0000|
Pressurs bar 1, 000000 1, 000000 1, 000000 1, 000000 1000000 1000000 1, 000000 1. 000000 1000000 1, D000
Wapor Frac 0.0 1, 000000 0.0 1, 000000 0.0 0.0 1, 000000 6355483 0.0 0.0
Liquid Frac 1000000 0.0 1000000 0.0 1000000 1000000 0.0 3604517 1000000 1000000
Solid Frac 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Enthalpy calmel -1671.521 0.0 -1616,041 9130084 | -£E262.20| -£E282.20 1278041 223,8630| -1671.921| -1871.521
Enthalpy caligm -59, 55705 0.0 -55,34E11 1287643 -37ER.128| -37ER.12E 15, 02480 4026852 -59.55705| -59.55705
Table 3. Simulation results from drying process using chlorine gas
Heszt and Matedial Belance Table
Steam ID CLN-ADPE |COOL-MN2 |DLDPE EXHAUST [H2O H2O-0UT [HOT-M2  [IM-DRYER |LDPE WET-LDPE
From WASHER FALASH FLASH WA4SHER |[HEATER |DRYER CUSHER
To CUSHER. |HEATER WASHER DRYER FLASH WASHER |DRYER
Phass LIQUID VAPCR LIQUID VAPCR LIQUID LIQUID VAPOR MIXED LIQUID LIQUID
Substream: MIXED
Male Flow kmaol'hr
N 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0)
WATER 0.0 0.0 0.0 0.0 &1,05%28| 61.05528 0.0 0.0 0.0 0.0
LDPE 315.21043 0.0 3521043|2.3092E-77 0.0 0.0 0.0 3521043 359.21043| 3921043
F 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0)
o 00| 1562559 .0D223786| 156,231 0.0 0.0 156,2559| 1562559 0.0 0.0
Totzl Flow kmol'he 3521043 1562559 3923281 1562335 &1,055%28) 61.05928( 1562559 1954683 35.21043] 3921043
Total Flow ka/he 1100000 5000.000| 1100716 4999284 1100.000) 1100.000( S0DD.O00D( ©100.000) 1100.000| 1100000
Total Flow limin 1EB.6417| €4557.56| 162,5522| BEB3S2.ER| 1B.44480) 1844480 9S78BS.21| S7407.0%| 1GB.&417| 1588417
Temperature c 2500000 25.00000| 1350000 1350000 2500000 25.00000( 17B.0000( 176.0DED| 2G5.00DDD|  25.00000
Pressure bar 1,000000| 1000000 1.000000( 1000000 1000000 1.000000( 1.000000( 1000000 1.000D00| 1.000000
Wapor Frac 0.0 1.00DDDD 0.0] L1.00D0DD 0.0 0.0 1.000D00| 7993066 0.0 0.0
Liquid Frac 1, D00 0.0]  1.000000 0.0 1.000000) 1000000 0.0 2006534 1.000000| 1000000
Solid Frac 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Enthalpy calimol -1671,%21| -B.BSBE-13| -1628.62%| 780.4384| -£8262.20( -6E8262.20| 1092.233) 537.744&( -1671.921( -1671.%21
Enithalpy caligm -E9.59705| -2, 7E1E-14| -SE.0491%| 24.3BB82| -37ES.12E| -ITESI2E|  34.13357| 17.23130| -55.559T05| -59.55705
Enithalpy caliser -18210.21| -3.862E-11| -17748.80| 33B89.61|-1.157BE+&|1.1578E+6| 47407.74| 29197.48| -18210.21| -18210.21
= =l TILA TS L= e TI0L IO T ICIETI JIEGECTT il == 7 OTRERAR T1 04744 TICA TTAR 1G4 EFAD
Table 4. Simulation results from drying process using oxygen gas
Discussion
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1100 kg/h of LDPE and 1100 kg/h of water are fed into the washer at the start of the process.
The simulation results show that 1100.572 kg/h is recovered from the plash separator as the final
product at a temperature of 135°C using N2, which indicates that 99.95% of dried LDPE is present
while 0.05 percent is nitrogen gas. The same results are recovered using O, and using F2, 1100.620
kg/h is recovered from the separator as the final product, which indicates that 99.94% of dried LDPE
is present while 0.06 % is F.. The simulation findings indicate that a large proportion of CL3 is
combined with LDPE, making CL> a poor drying agent whereas other employed gases are regarded
as great drying agents. As a consequence, the dried LDPE is mixed with very little N2, Oz, and F gas.
The dryer is heated by 500 kg/h of nitrogen gas; nevertheless, the heat and material balance table
indicates that 4999.428 kg/h of nitrogen gas is exhausted from the plash separator at a temperature of
135°C and 1 bar pressure. The enthalpy for dried LDPE is -1628.757 cal/mol while the exhaust gas
has the enthalpy of 766.6900 cal/mol this shows that the exhaust gas has high heat than dried product.
The entropy of dried LDPE is 356.3055 cal/mol.k and the exhaust gas have 2.214680 cal/mol.k.

Process reaction

- FOANTED A

Figure 6: Flow sheet for process reaction of pyrolysis plant

Conclusion

The ecology and culture of today are seriously threatened by plastics; each year, more than 14
million tons of plastic are discarded into the oceans, killing several marine animals. Although
humanity has recognized this threat and responded by developing biodegradable plastics, no concrete
steps have been taken to repair the damage that has already been done. In this regard, the pyrolysis
that is being studied here offers a very effective, clean, and efficient way to get rid of the debris that
has accumulated over the past few decades. Two problems were resolved by turning plastics into fuel:
the massive plastics oceans and the gasoline crisis. Considering the project's financial advantages,
our economy will greatly benefit. Lastly, this study is restricted to the drying process alone. Although
a model for the process reaction was created, the reaction was not carried out because of time
constraints and a lack of relevant literature, so the simulation results for the process reaction are not
available. By removing solid waste and producing eco-friendly non-fossil fuel, the pyrolysis of low
density polyethylene will reduce environmental pollution. Because nitrogen, oxygen, and fluorine
gases provided higher yields than chlorine gas, the simulation findings suggested that these gases be
used in the drying process.
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