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Abstract—Waste segregation is a major challenge in industrial
and environmental management. This project presents a system
for segregating hydrous and anhydrous metal waste using
electronic sensors and automation. The proposed model
improves recycling efficiency by classifying waste based on
moisture and material conductivity. Such systems are vital for
sustainable waste management, reducing manual labor, and
ensuring safe disposal practices.

Index Terms— Waste segregation, hydrous waste, anhydrous
waste, metal detection, automation, recycling.

INTRODUCTION

Industrial and domestic waste contains significant amounts of

Existing waste segregation systems primarily use manual sorting,
magnetic separators, or simple moisture sensors. However, these
methods often fail to classify waste effectively when metals are

contaminated with water.

Advanced systems use a combination of capacitive sensors,
weight analysis, and conductivity testing for better classification.

Table I provides a comparison of different approaches.

Table I. Comparison of Waste Segregation Methods

metals, both hydrous (moisture-containing) and anhydrous

(dry). Improper segregation of such waste leads to reduced
recycling efficiency, environmental pollution, and health

hazards. Manual segregation is time-consuming, labor

intensive, and often inaccurate.

The objective of this project is to design and implement

system that automatically distinguishes between hydrous ang

anhydrous metal waste. By integrating sensors with

microcontrollers, the system can improve recycling, reduc

contamination, and promote eco-friendly waste management.

Method Advantages Limitations
Manual Low cost Inefficient,  error-
Segregation prone
Magnetic Effective for Cannot classify
! Separation ferrous metals hydrous/anhydrous
Moisture Distinguishes Limited  accuracy
Sensors wet/dry waste with metals
i Proposed Automated, Requires calibration
System efficient
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PROPOSED SYSTEM
The proposed hydrous—anhydrous metal waste segregation

system consists of:

e  Moisture Sensors: Detect the presence of water content

in waste samples.

e  Metal Detectors: Identify metallic components within

the waste.

e  Microcontroller (Arduino/ESP32): Processes sensor

data and controls actuators.

e Actuation Mechanism: Directs hydrous and anhydrous

waste into separate bins.

e Power Supply & Control Unit: Provides stable

operation in industrial settings.
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Fig. 1. Block Diagram of Hydrous—Anhydrous Metal Waste

Segregation System

When waste is introduced into the system, the metal detector
first identifies whether the sample is metallic. Then the moisture
sensor determines whether it is hydrous or anhydrous. Based on
this classification, the actuator moves the sample into the

respective bin.

RESULTS AND DISCUSSION
The prototype was tested with different types of metal waste such
as aluminum, copper, and steel, both in dry and moist conditions.
The system achieved an accuracy rate of over 90% in
classification. The segregation process was completed within 2—3

seconds per sample, demonstrating suitability for industrial use.

Compared to manual methods, the system was more efficient,
reliable, and consistent. The system also reduced human exposure

to hazardous waste.

CONCLUSION AND FUTURE SCOPE
The Hydrous—Anhydrous Metal Waste Segregation System
provides an automated and efficient solution for industrial waste
management. By combining metal detection and moisture sensing,
the system ensures accurate segregation, paving the way for better

recycling and safer disposal practices.

Future Scope: Future improvements may include Al-based
classification, integration with conveyor belt systems for large-
scale waste handling, and IoT-enabled monitoring for real-time

reporting.
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