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Abstract: The study relies on the development of a device that helps in decomposition of wet waste such as food and more
wastes like it. The prototype focuses on developing a device that converts food waste into fertilizer without any of the human
intervention. OId traditional method depends on digging a larger pit in which all the wet waste is dumped and turned into a
compost. Compost is a term that defines the process of converting the food waste which helps in turning the normal soil into a
nutrient rich soil that enhances the vitamins and nutrients of an individual plant or tree grown on the soil. Fertilizer is a more
relative term to compost but here the type of producing it and the utilization totally differs. A fertilizer helps in increasing the
growth rate of a plant rapidly by acting as an additional source of nutrient. Also, the traditional method takes more than 30 to
90 days for completely converting the food waste into a useful compost. So, this device helps in converting the food waste into
fertilizer faster than the traditional process and making it a more profitable product for each and every individual who use
this device.
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I INTRODUCTION

Food waste is one of the most dangerous environmental GROW
challenges of our time. Every day, households, restaurants,
and food industries deliver huge amounts of edible and _
inedible food, most of which ends up in landfills. Here, we
waste valuable resources and contribute to greenhouse gas |‘ 1

emissions, especially methane. At the same time, the | CONSUME I|
agricultural sector continues to rely heavily on chemical ‘- /

fertilizers, which can degrade soil health and harm ecosystems
over time.
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Fig 1: Traditional Method
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The project “Autonomous Device For Converting Food
Waste Into Fertilizer” explores a practical and carries out a
eco-friendly solution that connects these two issues. The idea
is simple transform waste into value added products, right
from your place. By using automation and smart design, this
device aims to make composting accessible, efficient, and
nearly effortless for everyday users, whether in homes, small
farms, or businesses.
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This project focuses on how automation, sensor
technology, and biological processes can be combined into a
compact system that not only reduces the burden of food
waste but also promotes sustainable agriculture. It also focuses
on to reduce the human intervention for the decomposition of
food waste. In this paper, we will be able to gather some
knowledge about the demands and needs of the world for this
kind of devices.
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Fig 2: Wet Waste Produced ( Per City )

I MATERIALS

The several Materials used for fabricating this project are
listed below:
Stainless steel box or chamber
Motor
Blades
Heating coils
Microprocessors
Micro-controllers
Solenoid Valve
Sensors

Additional Compost used to convert food waste into
fertlizer are:
Shredded paper
e Lactic Acid
e Sodium Bicarbonate (NaHCO3)
e Caoir pith (Coconut Husk Fiber)
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i WORKING

The autonomous device for converting food waste into
fertilizer operates on the principle of controlled aerobic
composting, wherein organic waste is decomposed by
microorganisms under regulated environmental conditions.
The stainless steel chamber serves as the main composting
unit, providing a corrosion-resistant and insulated environment
to retain heat and minimize odor leakage. Food waste
deposited in the chamber is heated using heating coils to
maintain thermophilic temperatures (50-65 °C), thereby
accelerating microbial activity and eliminating harmful
pathogens and helping in removing the moisture and making it
as dry waste. These dry wastes are then shredded and mixed
by blades driven by a motor, which increases the surface area
of the material and ensures uniform oxygen distribution.
Sensors embedded within the chamber continuously monitor
temperature, moisture, and gas concentrations. Based on these
inputs, a micro-controller governs the operation of the motor,
heating elements, and a solenoid valve that regulates airflow
and exhausts gases to maintain optimal composting
conditions. The microprocessor, working in coordination with
the micro-controller, is responsible for higher-level control,
data logging, and user interface functions, enabling semi-smart
operation. By automating mixing, aeration, heating, and
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moisture regulation, the device reduces human intervention
and prevents the development of anaerobic conditions that
cause foul odors. As to speed up the process additional
materials are used to control the odor produced, to increase it’s
freshness. As a result, the overall time taken is reduced to one
to two hours, the system stabilizes the organic matter and
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produces nutrient-rich compost that can be directly used as
fertilizer. The working of this device integrates biological
decomposition with mechanical and electronic control to
ensure an efficient, eco-friendly, and an autonomous way to
convert waste into fertilizer within a short-span.

V. METHODOLOGY

Fig 3: Methodology

» ldentification of Design Requirements

The first step involves defining the system specifications
such as the amount of food waste to be processed, the desired
processing time for ferilizer production, the choice of power
supply, and essential safety features. These requirements form
the foundation for selecting materials, components, and
overall system design.

» Selection of Biological Process

Aerobic composting is chosen as the core biological
process because it relies on  oxygen-dependent
microorganisms that efficiently decompose organic matter into
nutrient-rich compost while minimizing foul odors and
harmful by-products with addition to shredded paper, lactic
acid and sodium bi-carbonate to maximize the speed of the
conversion process.

» Mechanical Design

The waste chamber is designed using stainless steel for
durability and hygiene, while mixing blades and an aeration
system are incorporated to ensure proper shredding, oxygen
flow, and uniform decomposition. This design enhances
efficiency and prevents the formation of anaerobic conditions.
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» Integration of Sensors

Temperature, humidity, and moisture sensors are
installed to monitor composting conditions in real time. These
sensors provide critical feedback to maintain the required
environment for microbial activity and compost quality.

> Automation with Micro-controllers

A micro-controller such as Arduino or Raspberry Pi is
programmed to control the motor, blades, heating coils, and
solenoid valve based on sensor inputs. This automation
ensures minimal human intervention and consistent process
regulation.

» Testing and Evaluation

The final step involves testing the device with actual
food waste to measure composting efficiency, quality of the
final fertilizer, and overall system performance. Adjustments
are made based on the results to improve reliability and
scalability.
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V. RESULT AND EXPECTED OUTCOMES

The autonomous device for converting food waste into
fertilizer is developed to demonstrate efficient and sustainable
waste management through controlled aerobic composting.
The system ensures that food waste is shredded, mixed,
aerated, and maintained at optimum conditions of temperature
and moisture, resulting in faster decomposition compared to
traditional composting methods. Initial trials are anticipated to
show that the device can reduce the volume of food waste by
up to 60-70% within one to two hours, producing stable,
nutrient-rich compost suitable for agricultural or gardening
applications.

The integration of sensors and micro-controller based
automation is to provide consistent monitoring and control of
critical parameters, ensuring high-quality fertilizer with
minimal human intervention. Also, the stainless steel chamber
design and odor control mechanisms are utilized to make the
system hygienic, safe, and user-friendly. The expected
outcome is not only an effective reduction in food waste but
also the generation of value-added product such as fertilizer,
promoting environmental sustainability and supporting
economy practices of an individual user. This project aims to
offer a scalable and practical solution for households,
institutions, and communities to manage food waste
autonomously.

VI DISCUSSION

The developed device effectively addresses major
challenges in food waste management, including odor control,
space limitations, and high labor requirements. By operating
autonomously, it reduces dependency on manual effort and
specialized knowledge of composting techniques, thereby
making it suitable not only for households but also for
community level applications such as residential complexes,
hostels, and institutions. The system contributes to
sustainability goals by supporting circular economy practices,
where organic waste is transformed into nutrient-rich fertilizer
rather than being sent to landfills. Its community scale design
ensures higher waste handling capacity while maintaining
efficiency and hygiene standards. In addition, the modular
nature of the device allows adaptability to different scales of
use and waste generation patterns. Future enhancements could
focus on integrating renewable energy sources to further
minimize environmental impact and incorporating loT-based
monitoring systems to enable remote supervision and data-
driven optimization of composting performance.

VII. CONCLUSION

The autonomous device for converting food waste into
fertilizer demonstrates an effective, sustainable, and user-
friendly solution for organic waste management. By
integrating mechanical, thermal, and electronic systems with
sensor-based automation, the device accelerates aerobic
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composting while maintaining optimal temperature, moisture,
and aeration conditions. The resulting nutrient-rich compost
provides a valuable resource for agriculture and gardening,
contributing to environmental sustainability and circular
economy practices. Designed for community-level use, the
system reduces labor requirements, mitigates odor issues, and
efficiently handles larger volumes of food waste. Overall, this
project highlights the feasibility and practicality of
autonomous waste-to-fertilizer conversion, offering a scalable
approach to reducing landfill contributions and promoting eco-
friendly resource recovery.
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