
INTRODUCTION
E-waste is a term used to describe discarded 
electronic devices, such as computers, mobile 
phones, televisions, and other electronic 
equipment. The rapid obsolescence of electronic 
devices, coupled with the increasing demand 
for newer technologies, has led to a significant 
increase in e-waste generation. According 
to the United Nations, the world generated 
approximately 50 million metric tons of e-waste 
in 2018, with only 20% being properly recycled 
(UN, 2018). This trend is expected to continue, 
with e-waste generation projected to reach 120 
million metric tons by 2050 (Baldé et al., 2017). 
The sources of e-waste are diverse, ranging from 
household electronics to industrial equipment. 
The improper disposal of e-waste has become 
a major environmental and health concern, 
with toxic substances such as lead, mercury, 
and cadmium contaminating soil, water, and air 
(Robinson, 2009). E-waste is often disposed of in 
landfills or incinerated, releasing toxic chemicals 
into the environment and posing risks to human 
health (Widmer et al., 2005).Present paper 
suggest that while international regulations like 
the Basel Convention provide a legal foundation, 
effective e-waste management requires improved 
infrastructure, increased public awareness, and 
the formalization of the informal recycling sector.

RESEARCH OBJECTIVES
This paper aims to bridge the gap between 
environmental science and public health policy 
by:     
1.	 Identifying the primary hazardous materials 

found in modern electronics.
2.	 Reviewing the documented health effects of 

these substances on the human body.
3.	 Critiquing current management frameworks, 

such as Extended Producer Responsibility.
4.	 Proposing sustainable solutions for a safer 

global e-waste ecosystem.

By shifting from a linear “take-make-waste” 
model to a robust circular economy, it is possible to 
harness the value of electronic components while 
protecting public health and the environment.

SOURCES OF E-WASTE
E-waste is generated from various sources, 
including:
1.	 Household electronics, such as computers, 

mobile phones, and televisions
2.	 Industrial electronics, such as machinery and 

equipment
3.	 Medical equipment, such as diagnostic 

devices and imaging equipment
4.	 Aerospace and defense electronics, such 

as navigation systems and communication 
equipment

HEALTH EFFECTS OF E-WASTE
Exposure to e-waste has been linked to various 
health outcomes, including:

Cancer-  E-waste contains carcinogenic 
substances, such as lead, mercury, and cadmium, 
which can increase the risk of cancer (IARC, 
2012). Studies have shown that exposure to 
e-waste is associated with an increased risk of 
lung cancer, breast cancer, and other types of 
cancer (Chen et al., 2011; Li et al., 2013).

Neurological Disorders- Exposure to e-waste 
has been linked to neurological disorders, such 
as Parkinson’s disease and Alzheimer’s disease 
(Grandjean et al., 2014). Studies have shown that 
exposure to lead and mercury in e-waste can cause 
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cognitive impairment, memory loss, and other neurological 
symptoms (Bellinger et al., 2013; Kim et al., 2013).

Table 1: Health Effects of E-Waste
E-Waste Substance Health Outcome

Lead, Mercury, Cadmium Cancer

Lead, Mercury Neurological Disorders

Lead, Mercury, Cadmium
Reproductive Problems(inhibit 
DNA synthesis and repair,Dna 

break in fetal cells)
Persistent Organic 

Pollutants (POPs) such as 
Dioxins, Furans etc.

Respiratory Problems, 
Chromosomal damage

Cadmium, Lead Kidney Damage

Lead, Mercury Skin and Eye Problems

Reproductive Problems-  E-waste contains substances that 
can disrupt reproductive hormones, leading to infertility and 
birth defects (WHO, 2018). Studies have shown that exposure 
to e-waste is associated with reduced fertility, miscarriage, and 
birth defects (Chen et al., 2011; Li et al., 2013).

Respiratory Problems-  Burning e-waste can release toxic 
chemicals, such as dioxins and furans, which can cause 
respiratory problems (EPA, 2019). Studies have shown that 
exposure to e-waste is associated with an increased risk of 
respiratory diseases, such as asthma and chronic obstructive 
pulmonary disease (COPD) (Kim et al., 2013; Li et al., 2013).

Kidney Damage-  Exposure to e-waste has been linked to 
kidney damage and kidney disease (ATSDR, 2019). Studies 
have shown that exposure to cadmium and lead in e-waste can 
cause kidney damage and reduce kidney function (Chen et al., 
2011; Li et al., 2013).

Skin and Eye Problems-  Exposure to e-waste can cause skin 
and eye problems, including skin irritation, eye irritation, and 
skin cancer (WHO, 2018).

E-WASTE MANAGEMENT
According to the  Global E-waste Monitor 2020  (which 

captures 2019 data), the world produced

Total Generation: 53.6 Mt in 2019, up from 44.7 Mt in 2016.
Per Capita Waste: An average of 7.3 kg per person globally.
Regional Leaders: Asia generated the most (24.9 Mt), followed 
by the Americas (13.1 Mt) and Europe (12 Mt). However, 
Europe had the highest collection rate at 42.5%.

Disposal Methods 
Effective e-waste disposal focuses on  diverting electronics 
from standard landfills to specialized, certified facilities that 
can safely handle toxic components while recovering rare 
materials. 

Authorized Collection Centres: Consumers should drop off 
old gadgets at designated points or through pick-up services 
provided by licensed recyclers.

Donation and Resale: If a device still works, donating it to 
schools or charities extends its lifecycle, reducing the immediate 
need for new resource extraction.

Certified Recyclers: Always verify that a disposal partner is 
certified by local environmental boards (such as the CPCB in 
India) to ensure they follow strict safety protocols. 

Disposal Process:
Dismantling & De-manufacturing: Manual removal of high-
risk parts like batteries (fire risk) and mercury lamps to prevent 
contamination during later mechanical stages.

Data Destruction: Professional facilities perform “Data 
Sanitization” or physical hard drive shredding to ensure no 
sensitive information is recoverable.

Mechanical Shredding: Machines crush the remaining 
equipment into small pieces for automated sorting.

Automated Sorting: Magnets pull out iron and steel, while 
“Eddy Current” separators bounce away non-magnetic metals 
like aluminum and copper.

Hazardous Treatment: Non-recyclable toxic elements are sent 
to specialized  Treatment, Storage, and Disposal Facilities 
(TSDF) for final, safe isolation. 
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Table 2: E-Waste Disposal and Recovery Methods 
E-Waste Component Source (Where it is found) Disposal / Recovery Method Final Outcome / Remark
Precious Metals (Gold, 
Silver, Palladium)

Printed Circuit Boards (PCBs), 
Connectors, RAM pins

Hydrometallurgy (Acid Leaching) 
or Pyrometallurgy (Smelting)

Purified and reused in new electronics or 
jewellery.

Base Metals (Copper, 
Aluminum, Iron)

Wires, Motors, Transformers, 
Frames, Heat sinks

Magnetic Separation & Eddy 
Current Separation

Melted down and reused in various 
industries.

Mercury CFLs, Mercury Switches, older 
LCD backlights

Vacuum Distillation (Retorting 
process)

Captured as liquid mercury for reuse or 
stabilized for safe storage.

Lead CRT Monitors (Old TVs), 
Soldering on boards

Lead Smelting (High-temperature 
extraction)

Reused in new lead-acid batteries or 
radiation shielding.



Batteries (Li-ion, Ni-
Cd)

Mobile Phones, Laptops, UPS 
systems

Hydrometallurgical Extraction Recovery of Cobalt, Lithium, and Nickel for 
new battery production.

Plastics (ABS, 
Polycarbonate)

Monitor casings, Keyboards, 
Mouse shells

Shredding, Sorting, and Extrusion Used for road construction or recycled 
plastic pellets.

Beryllium Motherboards, High-speed 
connectors

Encapsulation (Seal in specialized 
containers)

Disposed of in Secured Landfills (TSDF) to 
prevent inhalation.

Toner / Ink Cartridges Printers, Photocopiers Refilling or Incineration (Energy 
Recovery)

Reused or burned in controlled chambers for 
energy.

Toxic Sludge / Ash Residual waste from the 
recycling process

Secured Landfilling (Concrete-
lined pits)

Permanent isolation to prevent groundwater 
contamination.
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DISCUSSION
The improper disposal of e-waste poses significant risks to 
human health and the environment. E-waste contains toxic 
substances, such as lead, mercury, and cadmium, which can 
contaminate soil, water, and air if not disposed of properly 
(Robinson, 2009). The burning of e-waste is a major concern, 
as it releases toxic chemicals into the air, which can be inhaled 
by humans and animals (Widmer et al., 2005). The health 
outcomes affected by e-waste are significant, and the need 
for proper e-waste management is critical. Effective policies 
and regulations are needed to ensure that e-waste is disposed 
of in a responsible manner. This includes the implementation 
of e-waste recycling programs, proper disposal of hazardous 
waste, and education and awareness campaigns to inform the 
public about the risks associated with e-waste (UN, 2018).

Studies have shown that e-waste recycling can be an effective 
way to reduce the environmental and health impacts of e-waste 
(Baldé et al., 2017). However, the lack of proper infrastructure 
and regulations in many countries has led to the proliferation of 
informal e-waste recycling practices, which can pose significant 
risks to human health and the environment (Robinson, 2009).

CONCLUSION
E-waste is a growing concern globally, and its improper disposal 
poses significant risks to human health and the environment. 
The health outcomes affected by e-waste are significant, and 
the need for proper e-waste management is critical. Effective 
policies and regulations are needed to ensure that e-waste is 
disposed of in a responsible manner.
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