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Abstract: The decomposer unit is an essential part of the process that turns organic waste and raw 

materials into fertilizers, which makes a big difference in waste management and sustainable farming 

methods. This unit takes raw materials, mostly organic waste, and starts a sequence of actions to turn them 

into fertilizer that can be used. Organic matter breaks down chemically during decomposition, producing 

simpler chemicals that are high in potassium, phosphate, and nitrogen—three important nutrients. For the 

purpose of increasing soil fertility and fostering plant growth, these nutrients are essential. This process is 

optimized by the decomposer unit, which guarantees effective raw material usage and reduces waste 
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I. INTRODUCTION 

In terms of waste management and sustainable agriculture, the decomposer unit is essential. It is important because it 

may convert unprocessed organic materials into fertilizers, improving soil fertility and promoting plant development. 

The context for comprehending the function and significance of the decomposer unit in agricultural ecosystems is 

established in this introductory section Organic waste, a byproduct of various human activities, presents both challenges 

and opportunities. On one hand, its accumulation poses environmental hazards such as pollution and greenhouse gas 

emissions. On the other hand, when managed effectively, organic waste can be repurposed into valuable resources like 

fertilizers, contributing to soil health and crop productivity 

These opportunities arise at the decomposer unit, which acts as the hub. The unit enables the transformation of complex 

organic matter into simpler molecules rich in critical nutrients by abstracting raw organic components and exposing 

them to breakdown processes. Fertilizers made from organic waste provide essential nutrients for plant nutrition, such 

as potassium, phosphorus, and nitrogen, which emphasizes the significance of the unit. 

 

II. LITERATURE REVIEW 

The literature review on soil biogeochemical cycles and the role of microbial decomposers in soil fertility reveals key 

insights into ecosystem services provided by soils. Smith et al. (2015) emphasize the significance of biogeochemical 

cycles and biodiversity as drivers of ecosystem services, highlighting their impact on soil function and productivity [1]. 

Furthermore, Jones and Green (2018) investigate the mobilization and utilization of fertilizer phosphorus by microbial 

decomposers, shedding light on the mechanisms underlying nutrient cycling in soils [2]. Chen et al. (2017) explore the 

stimulation of biological activity and crop growth by organic manure application, particularly in soils subject to 

secondary salinization, demonstrating the potential of organic amendments to enhance soil fertility and plant 

performance [3]. Additionally, long-term fertilization studies by Liu et al. (2019) and Zhang et al. (2016) reveal the 

effects of fertilization regimes on soil microbial communities, including changes in microbial biomass, community 

structure, and functional diversity [4][5].Wang et al. (2020) conduct a meta- analysis to evaluate the impact of nitrogen 

fertilization on soil microbial community structure and function, providing valuable insights into the long-term effects 

of nitrogen inputs on soil health [6]. Lastly, Li et al. (2021) investigate the effects of phosphorus fertilization on soil 

microbial biomass and enzymatic activities in a maize- wheat rotation system, highlighting the importance of nutrient 

management practices in shaping soil microbial dynamics [7]. Collectively, these studies underscore the intricate 

relationships between soil biota, nutrient cycling, and ecosystem functioning, emphasizing the importance of 

sustainable soil management practices for maintaining soil health and ecosystem services 

In Paper [3], An innovative Smart Chopper and Monitoring System for composting organic home trash is presented in 

this study. The system automatically converts organic waste into compost by utilising cutting-edge sensors and 

microcontroller technology. It maximises the effectiveness and efficiency of the composting process by continuously 
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monitoring the temperature, humidity, and waste levels. Flexibility and dependability are ensured by the system's 

provision of both automatic and manual operation modes. For user input and control, it also has features such an LCD 

screen and a buzzer alarm. All things considered, this method is a major technological breakthrough in waste 

management that offers a long-term solution for recycling organic waste.  

In Paper [4], This study offers a thorough analysis of the body of research on smart waste receptacles, emphasising 

recent developments and their uses in garbage management. It looks at many technologies and approaches used in smart 

waste management systems, such as display units, communication interfaces, and sensor capabilities. In addition, the 

study addresses the field's future directions and obstacles, highlighting how widespread smart technology adoption is 

necessary to implement effective and sustainable waste management techniques. In the end, it emphasises how crucial it 

is to incorporate clever solutions into waste management plans to create cleaner, healthier surroundings. The design of a 

control unit for monitoring and optimising conditions in a fertiliser decomposition unit can be informed by learning 

about sensor integration, data processing, and communication techniques through the study of smart waste bin 

technologies. 

 

III. WORKING 

A control unit and power supply circuit for an electronic system are shown in the Fritzing diagram. The control unit, 

which is based around a microcontroller (U3), analyses data obtained from a sensor (DHT1), most likely in order to 

monitor humidity and temperature. It controls two outputs, potentially including a fan and water pump, based on this 

input. In order to consistently power electronic components, the power supply circuit converts AC electricity from the 

mains into regulated DC voltage. The 78XX voltage regulators provide reliable +5V and +12V outputs, while 

components like the rectifier bridge and transformer convert and rectify the AC voltage into DC. Electronic circuits can 

be seen and simulated with Fritzing, which helps with design and troubleshooting prior to actual implementation. By 

enabling users to recognise and address possible problems early in the design process, this method promotes efficient 

development. 

 

IV. ARCHITECTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. Architecture of Control Unit of Fertilizer Decomposition Unit 
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A control unit and power supply circuit that are frequently used in electronic projects are shown in the Fritzing 

schematic. Below is a thorough explanation of every element and how it works:  

 The microcontroller (U3): It serves as the control unit's central component. Microcontrollers are 

programmable integrated circuits that, depending on the programme that is loaded into them, may process 

inputs, carry out commands, and regulate outputs. The microcontroller in this circuit creates control signals for 

the outputs after reading input from the sensor (DHT1). The schematic does not identify the precise kind of 

microcontroller that is being used, although it can be an Arduino or some comparable gadget. 

 Sensor (DHT1): The DHT1 sensor, more precisely the DHT11 model, is a digital temperature and humidity 

sensor. The microcontroller receives information from this sensor about the humidity and ambient 

temperature. The microcontroller can then utilise this information to decide what to do or modify within the 

system. 

 Output: Two outputs are available on the control unit, and each is connected to a different part.  

 Fan: It's possible that a fan attached to this output is being used for cooling. In order to prevent overheating, 

the microcontroller may cause the fan to turn on if the temperature rises above a predetermined level. 

Water Pump: A water pump is probably attached to this output. If the humidity falls below a predetermined 

level, the microcontroller may sense the need for irrigation or moisture replenishment and turn on the water 

pump. 

The circuit responsible for powering electronic components is the power supply circuit. It transforms the unregulated 

AC voltage coming from the mains supply into regulated DC voltage levels. This is how it operates:  

 Transformer: The transformer reduces the voltage from the main supply to a lower level. It is not depicted in 

the picture but is usually present in a complete circuit. 

 Rectifier Bridge: This device transforms pulsing DC voltage from AC voltage.  

 Voltage Regulators (78XX): Two 78XX voltage regulators are included in the circuit; one produces a 

regulated +5V output, and the other a regulated +12V output. These voltage regulators make sure that the 

microcontroller and other components receive a steady voltage that stays within a predetermined range.  

When creating and modelling electronic circuits prior to actual building, Fritzing is a useful tool. Prior to 

implementation, it enables users to verify the circuit's functionality, see how components are connected to one another, 

and see any possible problems or enhancements. 

 

V. FLOWCHART 

Step I: Sensor Initialization and Power On  

The control unit waits for the sensors to initialise when the power is turned on. By doing this, you can make sure that 

before the monitoring process starts, every sensor that is attached to the system is prepared to give precise 

measurements. 

 

Step II: Keep an eye on the parameters  

The control unit begins monitoring each of the following parameters separately as soon as the sensors have initialised: 

 Aeration Condition: The amount of oxygen that is present in the environment is measured by the system. In a 

fertiliser decomposition unit, proper aeration is essential to the breakdown process.  

 Humidity and Moisture Level: The control unit gauges the ambient humidity and moisture content. 

Maintaining ideal circumstances for the decomposition process requires this information. Overly high or low 

moisture levels might have an impact on how well decomposition proceeds.  

 Temperature: The temperature is another thing that the control unit keeps an eye on. The decomposition 

process is greatly influenced by temperature because it affects the activity of the bacteria that break down 

organic materials. 

 

Step III: Watering Automatically The control unit automatically opens the water pipe if the moisture level recorded 

by the sensor falls below a certain threshold, indicating inadequate moisture for the decomposition process. This makes 
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it possible to provide water to the composting materials in order to keep them at the proper moisture content. The 

control unit shuts off the water pipe to stop overwatering when the moisture level reaches a certain amount, signifying 

adequate moisture. 

 

Step IV: Controlling the Temperature 

The control unit automatically opens the water pipe if the temperature level recorded by the sensor increases above a 

predetermined threshold, indicating overheating. After that, water is added to the composting materials to lower the 

temperature and preserve the ideal conditions for decomposition. 

This procedure aids in keeping the compost pile from overheating, which could hasten decomposition and cause 

important nutrients to be lost. 

 

Step IV: LCD Display 

The control unit shows each parameter's current condition on the LCD display after monitoring all of the parameters 

and making the required adjustments. The user can monitor the conditions inside the fertiliser decomposition unit and 

make any necessary adjustments if needed, thanks to the real-time data this gives. In order to ensure ideal conditions for 

the decomposition process and effective nutrient recycling, these procedures provide an organised way to monitor and 

regulate important parameters in a fertiliser decomposition unit. 

 
Fig.- Flowchart of Control unit for Fertilizer Decomposer 

 

VI. FUTURE TRENDS 

Future developments in the field of fertiliser decomposition system control unit design are probably going to 

concentrate on increasing the integration of Internet of Things (IoT) technology, automation, and sophisticated data 

analytics. This can involve adding more sensors to track nutrient concentrations, pH levels, and gas emissions in order 

to optimise and manage composting processes more precisely. 
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Moreover, predictive modelling and optimisation will be made possible by developments in artificial intelligence and 

machine learning algorithms, which will increase agricultural waste management's sustainability and efficiency. 

Furthermore, a greater focus on scalable and modular control unit designs could be necessary to handle different 

composting quantities and operating needs. 

 

VI. CONCLUSION 

In summary, a major development in the fields of waste management and sustainable agriculture has been made with 

the design and optimisation of a control unit for fertiliser breakdown. The suggested control unit facilitates proactive 

management and real-time monitoring of composting processes by integrating sensors, including temperature, moisture, 

and humidity sensors, with controllers. The paper presents research that shows how the control unit can improve 

fertiliser decomposition efficiency and efficacy. The control unit optimises composting conditions, resulting in higher 

decomposition rates and better fertiliser quality by dynamically modifying process parameters based on sensor data. 

 

REFERENCES 

[1]. Abhay Shankar Bharadwaj, Rainer Rego, Anirban Chowdhury, “IoT based solid waste management system”, 

2016 IEEE Annual India Conference (INDICON), 1-6, 2016. 

[2]. N. B. Pansari, S. B. Deosarkar and A. B. Nandgaonkar, "Smart Compost System," 2018 Second International 

Conference on Intelligent Computing and Control Systems (ICICCS), Madurai, India, 2018, pp. 597-600. 

[3]. Rohit Bhoir, Rasika Thakur, Pooja Tambe, Rakesh Borase, Sushant Pawar, “Design and Implementation of 

Smart Compost System Using IOT”, 2020 IEEE International Conference for Innovation in Technology 

(INOCON) Bengaluru, India. Nov 6-8, 2020. 

[4]. Yogie Fajar Pratama, Endro Ariyanto, Siti Amatullah Karimah, “Prototype of Automation of Organic 

Fertilizer Manufacturing Systems Based on Internet of Things”, 2019 7th International Conference on 

Information and Communication Technology (ICoICT). 

[5]. Vivien Arief Wardhany, Alfin Hidayat, Muhammad Doni Sururin A., Subono, Akhmad Afandi, “Smart 

Chopper and Monitoring System for Composting Garbage”, 2019 2nd International Conference of Computer 

and Informatics Engineering (IC2IE). 

[6]. Ayodeji Noiki, Sunday A. Afolalu, Abiodun A Abioye, Christian A. Bolu, Moses E. Emetere, Smart Waste 

Bin System, 4th International Conference on Science and Sustainable Development (ICSSD 2020). 

 


