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ARTICLE INFO ABSTRACT
Article history Environmental issues are a major concern worldwide. Improperly
Received: 21 December 2025 managed waste is one of the causes of environmental damage.
Revised: 08 January 2026 Household waste is the largest contributor to waste in Indonesia.
Accepted: 27 February 2026 Household waste consists of food scraps, plastic, cans, bottles, and
other liquid waste. This study aims to identify the types of materials
that can be used as recycled products in biology education
especially environmental education learning, processing methods,
and suitability with learning plans. The method in this research is
systematic literature review (SLR). Reference searches used the
Publish or Perish 8 application by analyzing articles indexed by
Google Scholar. After conducting the identification, screening,
eligibility, and inclusion processes, 10 articles were obtained from
Google Scholar. All articles were explained for their suitability with
the content of the material in the Environmental Education lesson
plan. The findings in this study indicate that materials that can be
processed into environmentally friendly products are plastic
packaging, plastic bottles, diapers, and used cooking oil. This waste
processing can be done using easily available additional materials
and simple tools. This study provides a reference for household
waste management, contributes to reducing the volume of waste
ending up in landfills, supports environmental conservation by
encouraging the utilization of waste that is still useful, and
increases awareness and implementation of sustainable waste
management practices in the community.
© 2026 Universitas Negeri Jakarta. This is an open-access article under the CC-BY license
(https://creativecommons.org/licenses/by/4.0)
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INTRODUCTION

Environmental issues related to waste have become a global issue. Waste issues require special
attention, given the aging of the earth. Population density contributes to a significant amount of waste
on Earth (Lingga et al,, 2024). Human activities are the largest contributor to environmental damage
(Shetty et al.,, 2023). Household waste is increasing along with population growth (Scherer et al., 2020;
Sinan etal,, 2022). Improperly managed waste will cause serious problems. Flooding and environmental
damage are the result of waste generated by human activities. Furthermore, plastic waste dumped into
the ocean will pose problems for marine ecosystems and human health. Microplastics pose a health
problem. Microplastics can enter the human body through food, drinking water, air, and skin contact
(Putra et al., 2024) Microplastics impact the digestive and endocrine systems, have carcinogenic
potential, and impact the respiratory system (Amanu et al., 2024). Waste requires significant attention
and wise management.Household waste is one of the largest sources of waste in many urban and rural
communities. According to recent studies, approximately 75% of household waste is organic, with the
remainder being inorganic (Gau et al.,, 2022). Meanwhile, plastic waste, inorganic waste, and agricultural
waste continue to pose major challenges due to suboptimal management and their negative impacts on
health and the environment (Syafi’atun et al., 2022). Household waste produces approximately 0.62 kg
of waste per day, 99% of which is organic waste (Sarker et al.,, 2024). This indicates an increase in public
awareness of household waste and a wise approach to waste management.

Household waste management plays a crucial role in maintaining ecological balance. Current
household waste management uses an end-of-pipe approach, where waste is collected, transported, and
stored in a final disposal site (Adifa & Wibero, 2024; Primanto & Puspitasari, 2025). However, landfills
that have accommodated a lot of waste will release methane gas (CH4) into the atmosphere, thereby
increasing greenhouse gas emissions and contributing to global warming (Ratnawati et al., 2023). In
addition, piles of waste that emit methane gas can explode and are very dangerous, such as the incidents
at the Leuwigajah landfill in 2005 (Tempo.co, 2023); the Putri Cempo Solo landfill in 2023
(News.detik.com, 2023); the Rawa Kucing Tangerang landfill in 2023 (walhijakarta.org, 2023); the Batu
Putih West Sumbawa landfill in 2023 (ppid.sumbawabaratkab.go.id, 2023); and the Galuga Bogor
landfill in 2025 (news.detik.com, 2025). In addition, the Indonesian Zero Waste Alliance as of January
2024 reported that there were 38 landfill fires in various regions of Indonesia caused by methane gas
trapped in piles of waste (Z. Arifin, 2024). Various cases of explosions at landfills are very dangerous
and have claimed lives.

The generation of plastic waste and other non-biodegradable waste is also a major environmental
problem. Environmental damage caused by waste includes flooding (George & Fabre, 2021; Rossevelt
etal, 2024) damage to marine ecosystems (Sagita et al., 2019) air pollution (Putra & Kurniawati, 2023),
soil contamination (Hartanto, 2025), and climate change (Alkhajar & Luthfia, 2020). Furthermore,
microplastics enter the human body through drinking water, seafood, and salt (Gunadi et al., 2020).

Environmental issues are a major focus, particularly those caused by waste. Waste problems can
be addressed by cultivating an environmentally conscious character (Daud et al, 2022). This
development of a caring character can begin through instilling habits in students' learning and skills
(Rahmatiani & Repelita, 2025). In environmental education learning, it has been designed how this
learning can be the first step for students to get to know their environment and protect it. Therefore,
proper and wise waste management must be integrated into learning.

Environmental Education plays a crucial role in building public awareness and capacity, especially
among the younger generation, to understand and apply the principles of sustainable household waste
management. Environmental education is a compulsory course for university students. In
environmental education courses, students are not only equipped with environmental knowledge but
also taught skills for preserving the environment. Practical waste management practices need to be
implemented consistently and consistently to foster a strong character for environmental stewardship.

Students' knowledge and skills regarding waste management can be taught contextually (Azrai et
al., 2024; Fajeriadi et al., 2025). Students can obtain or collect waste themselves, for example, from
plastic packaging or plastic bottles (Pujiastuti & Iswatiningsih, 2025). Processed waste can be
transformed into more useful, environmentally friendly products. This study aims to identify the types
of household waste, their processing methods, and their suitability for the environmental education
course's lesson plan.
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METHODS
Research Design

This research design is a Systematic Literature Review (SRL) (Purssell & McCrae, 2020). This
study will conduct an in-depth analysis of articles discussing household waste management. The articles
used are those that discuss household waste management other than food waste.
Population and Samples

The population and sample used in this study were all articles searched using the Publish or Perish
8 application. The population consisted of 100 articles indexed by Google Scholar. After going through
the article screening stage, a sample of 10 articles indexed by Google Scholar was obtained.
Demographic data Table 1.

Table 1.
Demographic Sample
Criterion Inclusion Exclusion
Publication Period 2020-2025 Before 2020
Study Focus Focus in the dry household waste such as This  article  discusses the
bottles, plastic, etc. Waste processing is processing of wet waste, such as
not on a factory scale. food and vegetable scraps, and
industrial-scale dry waste
processing.
Types of Research Empirical research, Literature review, An opinion study
Qualitative/quantitative studies
Source Type Articles published in National Journal Articles published in other than
indexed Google Scholar Google Scholar

Table 1 shows the sample demographics. A five-year research and publication period was selected to
ensure that the analyzed studies were current and relevant. Articles were screened based on titles and
abstracts to ensure compliance with keywords and inclusion and exclusion criteria.
Procedure

The first step was to formulate a research question. The research questions were: 1) What
materials can be used to make environmentally friendly products?; 2) How is this waste processed?; and
3) What research results can be used as practice in Environmental Education lectures (in accordance
with the Semester Learning Plan for the Environmental Education course)? In this study, the protocol
used refers to scientific procedures and the rationale for a systematic literature review (SPAR-4-SLR)
(Paul etal, 2021). Procedures in the study are shown in Figure 1.

Defining the scope: 0] Searching for literature ) Perfoming data o Presenting the findings
O household waste; Z using Publish or Perish == extraction and analysis Z transparently
- Simple management -8 to identify

Research question: & Screening
L What household waste L titles/abstract
= can be processed into
L environmetality

Managing data

REPORTI

friendly products? ;
How is household
waste processed?

Estalishing specific
inclusion/exclusion }

criteria

Figure 1. Procedures

Figure 1 illustrates the procedures in this study. This study consists of four stages: selection,
processing, analysis, and reporting. The search used the Publish or Perish 8 application by analyzing
articles indexed by Google Scholar. The keywords used were household waste, environmentally friendly
products, plastic waste, and used cooking oil waste. The publication year was limited to 2020-2025. All
articles obtained were then selected. Books, monographs, and duplicate articles were eliminated. Then,
they were screened again by reading the abstracts. Articles with chemical waste processing, using large
industries, inappropriate titles, and publications before 2020 were eliminated. Next, check the
suitability of the articles by reading the contents of the results and discussion. Research findings that
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were inadequate or inconsistent with the lesson plan were eliminated.

Data Analysis Techniques

Data analysis was carried out by analyzing the lesson plan for environmental education courses.
These articles were then presented through visualization and published. The detailed research process
and stages can be seen in Figure 2.

Identification

Screening

2
=
5
=

included

Figure 2. Data Analysis

Identify the article using

Publish or Perish 8
Google Scholar (n=100)

Article screening is done

by sorting the title,
abstract, and keywords

Number of article that
match
Google Scholar (n=20)

Number of article
reviewed
Google Scholar (n=10)

Except: Book,
=) monograph

Reason for exclusion:
waster used does not
come from household
waste, not on a large
industrial scale,
research/community
service results from
the last 5 years

Reason for exclusion:
The research result do
not correspond to
material in
environmental
education learning

Lesson plan analysis

Figure 2 illustrates the data analysis. The findings yielded 100 articles, followed by a uniform filtering
process, yielding 20 articles. The sorted articles were then aligned with the lesson plan (RPP), resulting

in 10 articles.

RESULTS AND DISCUSSION
This study analyzes the types of materials that can be recycled, how they are processed, and their
suitability for environmental education course lesson plans. The results of the analysis regarding the
types of materials that can be recycled are shown in Table 2.

Table 2.
Types of waste materials that can be recycled
Article Research Objective Autor(s) Year City & Countr Types of Waste
code ) y Y Materials
1. Introduction to
Ecobricks
P1 2. Utilizing plastic Ikhsan & 2021 Ternate,' Plastic packaging waste
Tonra Indonesia
waste to make
Ecobricks
1. Providing insight .
p2 into the dangers of Pl"abasal, & 2023 Yogyaka‘rta, Waste Cooking Oil
: X Rineksane Indonesia
cooking oil waste
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Article N . Types of Waste
code Research Objective Autor(s) Year City & Country Materials
2. Processing cooking
oil waste into
laundry soap
Assistance and
counseling on making Inayati & Purwokerto, . .
P3 aromatherapy candles Dhanti 2021 Indonesia Waste Cooking Oil
from used cooking oil
Utilization of used Weru
P4 cooking oil waste into Hidyusetal. 2024 P Waste Cooking Oil
. Indonesia
solid laundry soap
Analyzing the effect of
hydrogel fermented with
EM4 for 7 days on
increasing the content of
P5 Nitrogen (N), Prasetyo et 2021 Yogyaka.rta, Diaper Waste
al. Indonesia
Phosphorus (P),
potassium (K), and
moisture content (water
content).
Improving community Magelan
P6 skills in processing Rohaetietal. 2024 gelansg, Plastic packaging waste
. Indonesia
plastic waste
Utilization of waste Ernawati et Balikpapan
P7 cooking oil for solid soap 2024 bapa, Waste Cooking Oil
al. Indonesia
and candles
Utilization of plastic Surabava
P8 bottle waste into flower = Mas'ud etal. 2023 ya Plastic bottle waste
pots Indonesia
Utilizing household Tulfitri & Palembang, . .
P9 waste into works of art Lilianti 2020 Indonesia Plastic packaging waste
Utilizing used mineral -
P10 water bottles to make Rejokirono 2023 Yogyaka.rta, Plastic bottle waste
etal. Indonesia

piggy banks

Table 2 shows the types of materials (household waste) that can be recycled. Identification results
revealed four types: plastic packaging waste, plastic bottles, used cooking oil, and disposable diapers.
The 10 articles addressed various questions related to the types of materials used. Research objective
P1 introduced ecobricks and how to make them. P2 explained the impact of used cooking oil waste and
the production of soap from it. P3 provided outreach and assistance in making aromatherapy candles
from used cooking oil. P4 utilized used cooking oil waste to make solid soap. P5 analyzed the effects of
hydrogel on used diaper waste as a planting medium. P6 improved community skills in plastic waste
processing. P7 utilized used cooking oil waste to make soap and candles. P8 utilized plastic bottle waste
to make flower pots. P9 utilized plastic waste to make works of art. P10 utilized mineral water bottles
to make piggy banks. The proportions for each type can be seen in Figure 3.
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Figure 3. Types of household waste that are processed

Figure 3 shows that the most frequently written articles about waste were about used cooking oil waste,
plastic packaging waste, plastic bottle waste, and diaper waste. There were four articles about used
cooking oil waste, three articles about plastic packaging waste, two articles about plastic bottle waste,
and one article about diaper waste.

Article code P1, waste processed into Ecobricks. Used plastic is washed thoroughly, then cut into
small pieces, placed into plastic bottles, and compacted. This ensures the Ecobricks are strong and
sturdy when assembled into chairs, tables, or other items. Ecobricks are the perfect solution for
recycling used plastic into more useful materials (Amjad & Diaz-Elsayed, 2024)

Article code P2, waste in the form of used cooking oil. The processing of used cooking oil consists
of three stages: purification, surfactant production, and dishwashing soap formulation. The stage of
removing oil from dirt by filtration through a multi-stage filter, followed by a neutralization and
bleaching process using activated charcoal. The surfactant production stage uses a saponification
process with potassium hydroxide (KOH) to produce a soap base from fatty acids/oils. The final stage is
the formulation of dishwashing soap. At this stage, ingredients such as softeners, dirt removers, foam
enhancers, and fragrances are added to the soap base. Processing of waste cooking oil is necessary
because waste cooking oil will become a pollutant for the environment if disposed of freely in nature
(Kumar et al., 2025)

Article code P3: The waste being processed is used cooking oil. The processing process involves
filtering the used cooking oil using activated charcoal for at least one hour. After soaking, filter the oil to
separate the charcoal and oil. Mix clear used cooking oil with palm wax or stearic acid. Use a 1:1 ratio of
palm wax to used cooking oil. Heat this mixture over steam until all ingredients are melted. Once melted
and all ingredients are dissolved, remove from heat. Then, add the candle dye and aromatherapy oil.
Pour the mixture into a mold and place the wick in the center. Once the wax has melted, the
aromatherapy candle is ready to use. Using aromatherapy candles from used oil is more economical and
reduces the number of pollutants in the environment (Suharyani et al., 2023). Article code P4: In this
article, the waste being processed is used cooking oil. The process of making solid laundry soap from
used cooking oil involves purification, dissolving NaOH or caustic soda, mixing the soap mixture, and
freezing. Laundry soap made from used cooking oil effectively removes grease and is also less expensive
(Arief Rahmatulloh et al., 2024).

Article code P5: The waste being processed is diapers. The diaper waste processing method
involves using diaper waste containing urine. The outer layer of the diaper waste is cut to extract the
hydrogel inside. The hydrogel is fermented with EM4 for 7 days. After that, it is mixed with soil until
homogeneous, and is ready for use. Using hydrogel as a planting medium helps maintain soil moisture
(Abdullah et al., 2025). Article code P6: The waste being processed is plastic packaging waste. Plastic
waste is processed into brooches, wallets, cleaning cloths, and so on. Processing waste into souvenirs
like brooches, wallets, and other items can be financially profitable because the raw materials used are
readily available (K et al.,, 2024).
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Article code P7, the process of making aromatherapy candles from used cooking oil waste: Mix
used cooking oil, paraffin oil, and stearic acid on a hotplate. Add essential fragrances and color with
crayons. Then, mold and thread the wick onto the candle. Solid soap manufacturing process: Waste
cooking oil + NaOH + Stearic acid + distilled water. Melt the stearic acid powder on a hotplate, mix until
homogeneous (thick), Pour into molds, cool until solid. Aromatherapy candles made from used cooking
oil can be used as an alternative for health therapy (Thimmapuram, 2024)

Article code P8, making a plant pot from a plastic bottle: Prepare a used plastic bottle, create a
pattern as desired, cut the plastic bottle according to the pattern, paint the shaped plastic bottle, and
dry the painted plastic bottle. To make a hanging decorative pot, you can hang it with a rope on both
sides. Article code P9, how to process plastic into creative sandals: Wash and dry reusable plastic bags.
Then, cut them lengthwise. Braid them and shape the cardboard into the sandal pattern (as the base).
Glue the cardboard base with plastic braid. Repeat this process until finished. The sandals are ready to
wear. How to make a decorative room lamp: Choose a medium-sized used bottle, wash and dry it, then
cut it. Arrange the spoons by attaching them to the bottle in an orderly fashion, resembling a pineapple
pattern. Then, color the spoon heads with pylox. Use rag paper to create a pineapple leaf shape, then
attach it and add a light to the inside. The lamp is ready to use.

Article code P10, How to turn plastic waste into a piggy bank: Prepare a medium-sized plastic
bottle Cut the top off the bottle and dry the inside with a dry cloth Attach double-sided tape to the used
bottle Then, wrap the bottle with the double-sided tape in wrapping paper Next, cut a circle out of
cardboard to the size of the bottle and make a small hole in it, then attach the wrapping paper Then,
attach the hole to the bottle. The hole will serve as a place to insert coins or bills. Create a beautiful piggy
bank. Household waste is generally processed into ecobricks, aromatherapy candles, solid laundry soap,
liquid laundry soap, souvenirs, creative sandals, decorative lamps, and piggy banks. Next, analyze the
suitability of the lesson plan in Table 3

Table 3.
Analysis of Conformity with the Lesson Plan
Article Code Findings Environmental Compliance
P1 Plastic food packaging waste is turned into ecobricks. Natural Resource Management
P2 Waste used cooking oil is turned into liquid laundry soap. Environmental problems
P3 Waste used cooking oil is turned into aromatherapy candles. Environmental problems
P4 Waste used cooking oil is turned into solid laundry soap. Environmental problems
P5 Waste diapers are turned into planting media. Environmental problems
P6 Waste plastic is turned into souvenirs. Natural Resource Management
P7 Waste used cooking oil is turned into aromatherapy candles and Environmental problems
solid soap.
P8 Waste plastic bottles are turned into plant pots. Natural Resource Management
P9 Waste plastic is turned into creative sandals and decorative Natural Resource Management
lamps.
P10 Waste plastic is turned into piggy banks. Natural Resource Management

Table 3 shows the results of the suitability analysis of the learning plan for the environmental
education course, which shows that there is suitability with the material on Natural Resource
Management and Environmental Problems. Plastic waste has a relatively long degradation period.
Plastic packaging waste includes Low-Density Polyethylene (LDPE). Traditional disposal methods
include burying/landfilling, dumping at sea, or incineration. LDPE degrades relatively quickly compared
to other types of plastic. Traditional degradation estimates are hundreds of years (Hoseini et al.,, 2023).
The Winogradsky bacterial/column degradation method takes approximately 450 days to reach 99%
degradation (Suyatmo & Wiasih, 2024). Plastic bottle waste includes High-Density Polyethylene
(HDPE). The estimated degradation time is approximately 250 years in the soil for thin bottles (Chamas
etal., 2020). In a study on the comparison between several types of disposable drinking bottle plastics,
such as Polyethylene terephthalate (PET), recycled PET, and virgin PET, it was shown that disposable
drinking bottle plastics contributed the greatest environmental damage (Silva et al., 2024).

Plastic waste must be used wisely. The use of plastic in everyday life can be gradually replaced,
for example, by bringing a tumbler to reduce the use of bottled water, carrying a cloth tote bag when
shopping, and carrying a lunch container. In addition, the government also needs to actively campaign
to the public to reduce plastic use and educate them about the negative impacts of plastic waste (Aromi
etal., 2024; Bagaskara et al,, 2024; Qarina et al., 2025).
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In addition to plastic waste, used cooking oil dumped on the ground will reduce the groundwater
absorption capacity. The oil forms an airtight layer on the soil surface, inhibiting infiltration and air
circulation in the soil pores (Odo et al., 2024). Furthermore, discarded used cooking oil will also disrupt
soil microorganisms. Compounds such as triglycerides, saturated fatty acids, and heavy metals in used
cooking oil can suppress the population of natural decomposing bacteria, thus reducing soil fertility
(Nuraini, 2022) Soil coated with oil will deprive roots of oxygen and air. The public is still unaware of
the dangers of used cooking oil dumped into the surrounding environment. Collaboration between
stakeholders is essential to campaign against the dangers of waste cooking oil and its treatment
(Alfakihuddin & Paratih, 2022; Anizar et al., 2023).

Used cooking oil dumped in water will cause eutrophication and reduce the oxygen levels. A
layer of oil on the air surface will inhibit oxygen diffusion, resulting in oxygen deprivation for fish and
other biota (Putra & Kurniawati, 2023b). Complex organic compounds (oxidized, aldehydes, and
ketones) in used cooking oil will change the pH and color of the air (Hedar, 2021). Furthermore,
improperly burned used cooking oil will emit hazardous volatile compounds that are carcinogenic and
cause respiratory problems (Rahmadani, 2024). Continuous disposal of used cooking oil into nature will
slow the natural degradation process, cover the air and soil surfaces, reduce local biodiversity, and
become a source of greenhouse gas emissions (Hasanah, 2023; Meng et al.,, 2023). Diaper waste is also
an environmental problem. Disposable diapers contain components that are difficult for nature to
degrade (Allison et al,, 2024). The use of disposable diapers must be accompanied by sustainable
management (Andri, 2022; Bellaby, 2022; Tarigan et al., 2025). Diaper waste can be recycled into plant-
growing media and plant pots (Putri et al., 2024; Sakti, 2025)

CONCLUSION

1) the types of household waste that can be recycled are plastic packaging, plastic bottles, used
cooking oil, and diapers, 2) Processing of plastic bottle waste includes making souvenirs, diapers can be
processed into planting media and plant pots, and used cooking oil can be recycled into aromatherapy
candles and soap, 3) the results of this analysis can be integrated into biology learning, especially
environmental education on the material of resource management and environmental problems.

ACKNOWLEDGMENT

We would like to express our gratitude to the Research Institute for Research and Community
Service (LPPM) of Borneo Tarakan University for its primary sponsorship of this research. This research
was funded under contract letter 123 /UN51/KPT/HTL/2025.

REFERENCES

Adifa, F., & Wibero, R. (2024). Efektivitas dan Strategi Pengelolaan Sampah terpadu dengan konsep Zero
Waste. Jurnal Greenation lImu Teknik, 1(4), 157-174. https://doi.org/10.38035/jgit.v1i4.133

Alfakihuddin, M. L., & Paratih, A. (2022). Citizen Participation In Recycling Cooking Oil To Foster A
Circular Economy Program. Jurnal Ekonomi, 11(2), 1124-1131.
https://ejournal.seaninstitute.or.id/index.php/Ekonomi/article /view/461

Alkhajar, E. N. S, & Luthfia, A. R. (2020). Daur Ulang Sampah Plastik Sebagai Mitigasi Perubahan Iklim.
Penamas Adi Buana, 1.
https://jurnal.unipasby.ac.id/index.php/penamas/article /view/2524 /2151

Allison, A. L., Curtis O’Reilly, A., Abicht, A., Purkiss, D., Miodownik, M., Michie, S., & Lorencatto, F. (2024).
Reducing Disposable Diaper Waste: Protocol for a Behavioural Science Workstream. Sustainability,
16(17), 7662. https://doi.org/10.3390/sul6177662

Amanu, A. A, Zahrani, A. P,, Ristaatin, F. A, Ardilah, A. R., & Radianto, D. 0. (2024). Pengaruh Limbah
Mikroplastik terhadap Organisme dan Upaya Penangannya. Manufaktur: Publikasi Sub Rumpun
IImu Keteknikan Industri, 2(2), 12-24. https://doi.org/10.61132 /manufaktur.v2i2.293

Amjad, M. S., & Diaz-Elsayed, N. (2024). Evaluating the environmental impacts of brick production from
waste plastic. Manufacturing Letters, 41, 1683-1695.
https://doi.org/10.1016/j.mfglet.2024.09.196

Andri. (2022, September 16). Hasil Studi: Pengelolaan Limbah Popok Sekali Pakai Mengkhawatirkan.

Anizar, Tarigan, U., Torong, Z. B., & Yahya, 1. (2023). Utilization of Used Cooking Oil Waste to Control
Pollution and Community Empowerment in Tanjungbalai City. ABDIMAS TALENTA: Jurnal
Pengabdian Kepada Masyarakat, 8(2), 1042-1050.
https://doi.org/10.32734 /abdimastalenta.v8i2.11939

- 10.21009/biosferjpb.64349 [Ima & Wijarini E-ISSN: 2614-3984 426


https://doi.org/10.21009/biosferjpb.64349
https://issn.brin.go.id/terbit/detail/1180433305
https://doi.org/10.38035/jgit.v1i4.133
https://ejournal.seaninstitute.or.id/index.php/Ekonomi/article/view/461
https://jurnal.unipasby.ac.id/index.php/penamas/article/view/2524/2151
https://doi.org/10.3390/su16177662
https://doi.org/10.61132/manufaktur.v2i2.293
https://doi.org/10.1016/j.mfglet.2024.09.196
https://doi.org/10.32734/abdimastalenta.v8i2.11939

Arief Rahmatulloh, Hidayati, M. D., & Santosa, S. (2024). Pembinaan Pembuatan Sabun Cair Cuci Piring
Dari Minyak Jelantah Di Kelurahan Mulyorejo. Jurnal Pengabdian Kepada Masyarakat, 11(1), 135-
141. https://doi.org/10.33795/abdimas.v11i1.4688

Arifin, Z. (2024, November 1). Bom Waktu Sampah Perkotaan. Https://Www.Kompas.ld/Artikel /Bom-
Waktu-Sampah-Perkotaan.

Aromi, Z., Putri, O. A., & Rahayu, R. (2024). Pengelolaan Sampah Plastik di Kota-kota Indonesia. Jurnal
Ekologi, Masyarakat Dan Sains, 5(2), 251-255. https://doi.org/10.55448/5f7d0846

Azrai, E. P, Heryanti, E.,, Ramadhani, V., & Ilyas, M. (2024). Enhancingstudents’ pro-environmental
behavior through project-based learning. Biosfer: Jurnal Pendidikan Biologi, 17(2), 317-325.
https://doi.org/10.21009 /biosferjpb.28352

Bellaby, P. (2022). Recycling of Disposable Diapers. Advances in Recycling & Waste Management, 7(12).
https://www.hilarispublisher.com/open-access/recycling-of-disposable-diapers.pdf

Chamas, A., Moon, H,, Zheng, |., Qiu, Y., Tabassum, T., Jang, ]. H., Abu-Omar, M., Scott, S. L., & Suh, S. (2020).
Degradation Rates of Plastics in the Environment. ACS Sustainable Chemistry & Engineering, 8(9),
3494-3511. https://doi.org/10.1021/acssuschemeng.9b06635

Daud, F., Abdullah, N., Muhiddin, & Darwis, M. (2022). Kepedulian Lingkungan Berbasis Pengetahuan,
Penerimaan Informasi Dan Kecerdasan Naturalistik Di Kabupaten Majene (A. N. Arifin, Ed.). Pustaka
Madani.

Dimas Bagaskara, Ulfa Fadliyah, Karin Seftiani, Linda Silvi Nursanti, Emiliana Putri, Bayu Budiman, Igbal
Salahudin Biki, Fajar Fauzi, Rizki Amilia, & Mohamad Ikrom Arasid. (2024). Strategi Mengurangi
Sampah Plastik di Desa Citasuk. ARDHI: Jurnal Pengabdian Dalam Negri, 2(4), 41-47.
https://doi.org/10.61132 /ardhi.v2i4.639

Fajeriadi, H., Azzam, M. N., & Azzahra, F. G. (2025). The effect of local potential - based biology learning
resources on students’ competencies: An in - depth analysis. Biosfer: Jurnal Pendidikan Biologi,
18(2), 315-326. https://doi.org/10.21009 /biosferjpb.54745

Gau, T., A, Zamzam, S., Mutmainnah, N., & Qadri, S., N. (2022). Pemanfaatan Limbah Rumah Tangga
Sebagai Pupuk Organik Cair Ramah Lingkungan. Mallomo: Journal of Community Service, 3(1), 37-
42. https://doi.org/10.55678 /mallomo.v3i1.815

George, M., & Fabre, P. (2021). Floating plastics in oceans: A matter of size. Current Opinion in Green and
Sustainable Chemistry, 32, 10054 3. https://doi.org/10.1016/j.cogsc.2021.100543

Gunadi, R. A. A, Parlindungan, D. P., Santi, A. U. P., Aswir, & Aburahman, A. (2020). Bahaya Plastik bagi
Kesehatan dan Lingkungan. Seminar Nasional Pengabdian Masyarakat LPPM UM], 103, 1-7.
https://ejurnal.ppsdmmigas.esdm.go.id/sp/index.php/swarapatra/article /view/43 /65

Hartanto, F. S. (2025). Pencemaran Limbah Plastik Dan Upaya Pengelolaan Lingkungan Berkelanjutan
Di  Kota  Pekanbaru. Jurnal Senpling  Multidisiplin  Indonesia,  3(1), 14-26.
https://doi.org/10.52364 /jsmi.v3il.26

Hasanah, D. (2023). Oil Waste Pollution and Its Long-Term Ecological Implications. Indonesian Journal
of Environmental Sustainability, 5(4), 321-332. https://doi.org/10.1016/j.rsma.2024.103516

Hedar, Y. (2021). Analisis Air Sungai Penerima Air Limbah Penambangan Minyak Bumi Secara
Tradisional Pada Sumur Tua di Desa Wonocolo Kabupaten Bojonegoro. Migaszoom: Jurnal Nasional
Pengelola Energi, 3(1), 67-80. https://doi.org/10.37525/mz/2021-2/279

Hoseini, M., Stead, ]J., & Bond, T. (2023). Ranking the accelerated weathering of plastic polymers.
Environmental Science: Processes & Impacts, 25(12), 2081-2091.
https://doi.org/10.1039/D3EM00295K

Kumar, A., Bhayana, S., Singh, P. K, Tripathi, A. D., Paul, V., Balodi, V., & Agarwal, A. (2025). Valorization
of used cooking oil: challenges, current developments, life cycle assessment and future prospects.
Discover Sustainability, 6(1), 119. https://doi.org/10.1007/s43621-025-00905-7

Lingga, L. J., Yuana, M,, Sari, N. A, Syahida, H. N, Sitorus, C., & Shahron. (2024). Sampah di Indonesia:
Tantangan dan Solusi Menuju Perubahan Positif. Innovative: Journal of Social Science Research,
4(4),12235-12247. https://doi.org/10.31004 /innovative.v4i4.14542

Meng, |, Xu, W., Meng, F., Wang, B., Zhao, P., Wang, Z,, Ji, H,, & Yang, Y. (2023). Effects of waste cooking
oil biodiesel addition on combustion, regulated and unregulated emission characteristics of
common-rail diesel engine. Process Safety and Environmental Protection, 178, 1094-1106.
https://doi.org/10.1016/j.psep.2023.08.065

Muhammad Nizar Arvila Putra, Nadia Ardyta Zahrani, Tsabita Az Zahra, Berliana Clara Bella, Arsya
Ghaniyyah Hariyadi, Dhea Salsa Fadhila, Sunny Akrom Al Abiyyu, Rahma Rini Khalisa Firdausi,
Marchiko Naufal Justicio, Ahmad Kamalul Albar, & Pandu Firmansyah. (2024). Sampah Plastik
sebagai Ancaman terhadap Lingkungan. Aktivisme: Jurnal llmu Pendidikan, Politik Dan Sosial

- 10.21009/biosferjpb.64349 [Ima & Wijarini E-ISSN: 2614-3984 427


https://doi.org/10.21009/biosferjpb.64349
https://issn.brin.go.id/terbit/detail/1180433305
https://doi.org/10.33795/abdimas.v11i1.4688
https://doi.org/10.55448/5f7d0846
https://doi.org/10.21009/biosferjpb.28352
https://www.hilarispublisher.com/open-access/recycling-of-disposable-diapers.pdf
https://doi.org/10.61132/ardhi.v2i4.639
https://doi.org/10.21009/biosferjpb.54745
https://doi.org/10.55678/mallomo.v3i1.815
https://doi.org/10.1016/j.cogsc.2021.100543
https://ejurnal.ppsdmmigas.esdm.go.id/sp/index.php/swarapatra/article/view/43/65
https://doi.org/10.52364/jsmi.v3i1.26
https://doi.org/10.1016/j.rsma.2024.103516
https://doi.org/10.37525/mz/2021-2/279
https://doi.org/10.1039/D3EM00295K
https://doi.org/10.1007/s43621-025-00905-7
https://doi.org/10.31004/innovative.v4i4.14542
https://doi.org/10.1016/j.psep.2023.08.065

Indonesia, 2(1), 154-165. https://doi.org/10.62383 /aktivisme.v2i1.725

News.detik.com. (2023, September 17). Kebakaran TPA Putri Cempo Solo: Awal Mula Hingga Kondisi
Terkini.  Https://News.Detik.Com/Berita/d-6935953 /Kebakaran-Tpa-Putri-Cempo-Solo-Awal-
Mula-Hingga-Kondisi-Terkini.

news.detik.com. (2025, August 11). Total 3 Orang Tertimbun Longsor TPA Galuga Bogor: 1 Tewas dan 2
Selamat Baca artikel detiknews, “Total 3 Orang Tertimbun Longsor TPA Galuga Bogor: 1 Tewas dan
2 Selamat” selengkapnya https://news.detik.com/berita/d-8056096/total-3-orang-tertimbun-
longsor-tpa-galuga-bogor-1-tewas-dan-2-selamat. Download Apps  Detikcom  Sekarang
https://apps.detik.com/detik/. Https://News.Detik.Com/Berita/d-8056096 /Total-3-Orang-
Tertimbun-Longsor-Tpa-Galuga-Bogor-1-Tewas-Dan-2-Selamat.

Nuraini, L. (2022). Pengaruh Limbah Minyak Jelantah terhadap Sifat Fisik Tanah dan Pertumbuhan
Tanaman Kacang Hijau. Jurnal Ilmu Lingkungan Indonesia, 7(2), 89-97.

Odo, J. I, EE, E, & KT, T. (2024). Effect of Palm Oil Processing Waste on Soil Microorganisms.
International Journal of Oceanography & Aquaculture, 8(2), 1-7. https://doi.org/10.23880 /ijoac-
16000309

Paul, J., Lim, W. M,, O’Cass, A., Hao, A. W., & Bresciani, S. (2021). Scientific procedures and rationales for
systematic literature reviews (SPAR-4-SLR). International Journal of Consumer Studies, 45(4).
https://doi.org/10.1111/ijcs.12695

ppid.sumbawabaratkab.go.id. (2023). Pemda KSB Tangani Cepat Ledakan Gas Metan di TPA Batu Putih.
Https://Ppid.Sumbawabaratkab.Go.ld/Tr/Article/Pemda-Ksb-Tangani-Cepat-Ledakan-Gas-
Metan-Di-Tpa-Batu-Putih?Utm_source=chatgpt.Com.

Primanto, A., & Puspitasari, L. (2025). Evaluation of Plastic Waste Management Policy in Semarang City.
Jurnal Pembelajaran Dan Pengembangan Diri, 5(2), 157-174.
https://doi.org/10.47353/bj.v5i2.594

Pujiastuti, L., & Iswatiningsih, D. (2025). Membentuk Karakter Peduli Lingkungan pada Siswa Sekolah
Men. Edukatif: Jurnal IImu Pendidikan, 2025, 620-629.
https://www.edukatif.org/edukatif/article/view/8089 /pdf

Purssell, E., & McCrae, N. (2020). How to Perform a Systematic Literature Review. Springer International
Publishing. https://doi.org/10.1007/978-3-030-49672-2

Putra, R., & Kurniawati, N. (2023a). Impact of Used Cooking Oil Waste on Water Quality and Aquatic Life.
Environmental Research and Technology Journal, 9(3), 201-210.

Putra, R., & Kurniawati, N. (2023b). Impact of Used Cooking Oil Waste on Water Quality and Aquatic Life.
Environmental Research and Technology Journal, 9(3), 201-210.

Putri, M. S. A, Rusminah, S., Prasidya, D. A., & Mustika, E. A. (2024). Pendayagunaan Sampah Diapers
Menjadi Pupuk Organik Sebagai Program Kolaborasi Peningkatan Ekonomi Hijau Berbasis
Lingkungan. = Kumawula:  Jurnal = Pengabdian = Kepada  Masyarakat, 7(1), 15.
https://doi.org/10.24198 /kumawula.v7i1.48147

Qarina, N,, Situmorang, I. A,, Hermawan, S. Y., Rofiq, W. N,, Firdaus, M. H., Nabhan, A. Z., & Widyasari, C.
N. (2025). Kepedulian terhadap Program Pengurangan Penggunaan Plastik Sekali Pakai pada
Mahasiswa Ilmu Lingkungan Universitas Negeri Semarang. Jurnal Analis, 4(1), 001-008.
https://jurnalilmiah.org/journal/index.php/analis/article/view/1125/847

Rahmadani, F. (2024). Characterization of Air Pollutants from Used Cooking Oil Combustion. Heliyon,
10(2).

Rahmatiani, L., & Repelita, T. (2025). Pentingnya Kesadaran Karakter Peduli Lingkungan Pada Generasi
Muda Bangsa. Jurnal Pengabdian Masyarakat, 5(1). https://doi.org/10.56393/jpkm.v5i1.2822

Ratnawati, B., Yani, M., Suprihatin, S., & Hardjomidjojo, H. (2023). Waste processing techniques at the
landfill site using the material flow analysis method. Global Journal of Environmental Science and
Management, 9(1), 73-86. https://doi.org/10.22034 /gjesm.2023.01.06

Rossevelt, F. A, Aisyah, D., Thamrin, M. H., Mumtahanah, S., Harahap, S. K. N,, Marbun, C. M,, Siregar, A.
N, Sinaga, R. E.,, Batubara, S. A. A, Aldo, M. C., & Tampubolon, M. F. (2024). Pengaruh Kesadaran
Masyarakat terhadap Perilaku Pembuangan Sampah dan Upaya Pencegahan Risiko Banjir di Kota
Medan. SAJJANA: Public Administration Review, 1(1), 1-10.
https://doi.org/10.32734 /sajjana.v1i1.19625

Sagita, A., Sainggaputra, M. D., & Pratama, C. D. (2019). Analysis of the Impact of Plastic Waste in the Sea
on Small-Scale Fishermen Activities in Jakarta. Current Opinion in Green and Sustainable Chemistry.

Sakti, Y. K. (2025). Optimalisasi pengolahan limbah diapers bayi berbasis ekonomi sirkular
berkelanjutan dengan pemodelan sistem dinamis di Kota Surabaya. Jurnal Teknik Industri
Terintegrasi, 8(1), 859-867. https://doi.org/10.31004 /jutin.v8i1.40999

- 10.21009/biosferjpb.64349 [Ima & Wijarini E-ISSN: 2614-3984 428


https://doi.org/10.21009/biosferjpb.64349
https://issn.brin.go.id/terbit/detail/1180433305
https://doi.org/10.62383/aktivisme.v2i1.725
https://news.detik.com/Berita/d-6935953/Kebakaran-Tpa-Putri-Cempo-Solo-Awal-Mula-Hingga-Kondisi-Terkini.
https://news.detik.com/Berita/d-6935953/Kebakaran-Tpa-Putri-Cempo-Solo-Awal-Mula-Hingga-Kondisi-Terkini.
https://news.detik.com/Berita/d-8056096/Total-3-Orang-Tertimbun-Longsor-Tpa-Galuga-Bogor-1-Tewas-Dan-2-Selamat.
https://news.detik.com/Berita/d-8056096/Total-3-Orang-Tertimbun-Longsor-Tpa-Galuga-Bogor-1-Tewas-Dan-2-Selamat.
https://doi.org/10.23880/ijoac-16000309
https://doi.org/10.23880/ijoac-16000309
https://doi.org/10.1111/ijcs.12695
https://ppid.sumbawabaratkab.go.id/Tr/Article/Pemda-Ksb-Tangani-Cepat-Ledakan-Gas-Metan-Di-Tpa-Batu-Putih?Utm_source=chatgpt.Com.
https://ppid.sumbawabaratkab.go.id/Tr/Article/Pemda-Ksb-Tangani-Cepat-Ledakan-Gas-Metan-Di-Tpa-Batu-Putih?Utm_source=chatgpt.Com.
https://doi.org/10.47353/bj.v5i2.594
https://www.edukatif.org/edukatif/article/view/8089/pdf
https://doi.org/10.1007/978-3-030-49672-2
https://doi.org/10.24198/kumawula.v7i1.48147
https://jurnalilmiah.org/journal/index.php/analis/article/view/1125/847
https://doi.org/10.56393/jpkm.v5i1.2822
https://doi.org/10.22034/gjesm.2023.01.06
https://doi.org/10.32734/sajjana.v1i1.19625
https://doi.org/10.31004/jutin.v8i1.40999

Sarker, A., Baul, T. K., Nath, T. K., Karmakar, S., & Paul, A. (2024). Household solid waste management in
a recently established municipality of Bangladesh: Prevailing practices, residents’ perceptions,
attitude and awareness. World Development Sustainability, 4, 100120.
https://doi.org/10.1016/j.wds.2023.100120

Scherer, L., Svenning, ].-C., Huang, J., Seymour, C. L., Sandel, B., Mueller, N.,, Kummu, M., Bekunda, M,
Bruelheide, H., Hochman, Z., Siebert, S., Rueda, O., & van Bodegom, P. M. (2020). Global priorities of
environmental issues to combat food insecurity and biodiversity loss. Science of The Total
Environment, 730, 139096. https://doi.org/10.1016/j.scitotenv.2020.139096

Shetty, S. S., D, D, S, H,, Sonkusare, S., Naik, P. B., Kumari N, S., & Madhyastha, H. (2023). Environmental
pollutants and  their effects on  human  health. Heliyon, 9(9), e19496.
https://doi.org/10.1016/j.heliyon.2023.e19496

Silva, B., Costa, 1., Santana, P., Zacarias, M. E., Machado, B., Silva, P., Carvalho, S., Faria, F., & Basto-Silva,
C. (2024). Environmental performance of different water bottles with different compositions: A
cradle to gate approach. Cleaner Production Letters, 6, 100061.
https://doi.org/10.1016/j.clpl.2024.100061

Sinan, 0., Usak, M., & Sinan, Y. (2022). Environmental Problems and Education in Last Five Years.
Aquademia, 6(2), ep22006. https://doi.org/10.30935/aquademia/12302

Suharyani, I., Nuriansyah, W. A., Ulfa, S. B,, Sopiah, S. S., Akbar, W. R,, Naros, D. N, Savira, ]., Mursalim, A.
H., Ghazany S, M. R. A, & Hajar, S. (2023). Utilization of waste cooking oil into aromatherapy
candles. Community Empowerment, 8(12), 2094-2100. https://doi.org/10.31603/ce. 10790

Suyatmo, R. I. D., & Wiasih, H. F. P. (2024). Degradasi Kantong Plastik Oxo-Degradable dan Limbah
Polietilena Menggunakan Metode Kolom Winogradsky. Journal of Polymer Chemical Engineering
and Technology, 1(1), 23-32. https://doi.org/10.52330/jpcet.v1i1.238

Syafi’atun, A., Saptono, S., & Putra, N., M., D. (2022). Utilization of Household Waste Media in Project-
Based Learning to Improve Students Eco-Literacy and Creativity. Journal of Primary Education,
11(1), 64-77.

Tarigan, L. B, Dukabain, 0. M., Telan, A. B., & Sadukh, ]. ]. (2025). Community Perception and Spatial
Diapers Waste in Liliba Village, Kupang City. Healthsains, 6(4), 209-220.
https://doi.org/10.46799/jhs.v6i4.2025

Tempo. (2023, September). Ledakan TPA Leuwigajah, Insiden Paling Parah yang Pernah Terjadi di
Indonesia. Https: //Www.Tempo.Co/Lingkungan/Ledakan-Tpa-Leuwigajah-Insiden-Paling-Parah-
Yang-Pernah-Terjadi-Di-Indonesia-141803.

Walhijakarta.org. (2023, October 25). Kebakaran TPA Rawa Kucing: Sistem Pengelolaan Sampah Open
Dumping Harus Ditinggalkan. Https://Walhijakarta.Org/Kebakaran-Tpa-Rawa-Kucing-Sistem-
Pengelolaan-Sampah-Open-Dumping-Harus-Ditinggalkan/.

- 10.21009/biosferjpb.64349 [Ima & Wijarini E-ISSN: 2614-3984 429


https://doi.org/10.21009/biosferjpb.64349
https://issn.brin.go.id/terbit/detail/1180433305
https://doi.org/10.1016/j.wds.2023.100120
https://doi.org/10.1016/j.scitotenv.2020.139096
https://doi.org/10.1016/j.heliyon.2023.e19496
https://doi.org/10.1016/j.clpl.2024.100061
https://doi.org/10.30935/aquademia/12302
https://doi.org/10.31603/ce.10790
https://doi.org/10.52330/jpcet.v1i1.238
https://doi.org/10.46799/jhs.v6i4.2025
https://www.tempo.co/Lingkungan/Ledakan-Tpa-Leuwigajah-Insiden-Paling-Parah-Yang-Pernah-Terjadi-Di-Indonesia-141803.
https://www.tempo.co/Lingkungan/Ledakan-Tpa-Leuwigajah-Insiden-Paling-Parah-Yang-Pernah-Terjadi-Di-Indonesia-141803.
https://walhijakarta.org/Kebakaran-Tpa-Rawa-Kucing-Sistem-Pengelolaan-Sampah-Open-Dumping-Harus-Ditinggalkan/
https://walhijakarta.org/Kebakaran-Tpa-Rawa-Kucing-Sistem-Pengelolaan-Sampah-Open-Dumping-Harus-Ditinggalkan/

