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Abstract - E-waste contains toxic materials which are a dire
threat to humans and the environment when e-waste is
incinerated, dumped in landfills, or melted down. With the
booming economies, the amount of obsolete waste generated
is also skyrocketing which poses a serious problem
worldwide. Though the UN and several developing nations
have adopted various measures and policies to restrain the
growth of e-waste and to efficiently manage it without
harming the environment, in many countries, e-waste is still
not recognized as a potential hazard. Lack of jurisprudence
and awareness among consumers and manufacturers, and the
use of rudimentary techniques to dispose of e-waste are major
concerns. In future technology will evolve, making
humankind more dependent on technology to make life easier
and more convenient, thus the growth of e-waste will shoot
up. It means more challenges and hurdles in our path to ensure
safe and sustainable management of e-waste. Though we
cannot eliminate e-waste and its ill effects, we can look for
alternatives that can minimize e-waste's effect on the
environment and public health. International organizations,
governments, policymakers, manufacturers, and consumers
need to work together to diminish the effect of e-waste in our
surroundings. We still have a long way to go battling e-waste.

Key Words : E-Waste, management, health, environment,
reprocess, recycle, WEEE.

1.INTRODUCTION

The electrical and electronic equipment considered useless,
broken, obsolete, or superfluous and which is discarded, is
labeled as e-waste. It is an umbrella term that encompasses
rejected smartphones, laptops & desktop computers,
refrigerators, sensors; television, chips, mother boards, or any
other useless appliance that may include electrical circuits and
electronic components powered by electricity or batteries.[21]
The hardware of the discarded electronic equipment consists
of both toxic and serviceable components. The aftermath of
improper dumping of e-trash causes, severe distress to the
community's well-being and can contaminate ecospheres; as a
result, it is necessary to advance alertness to curb the surge of
e-scrap by suitable dumping so that objects can be
reprocessed, rebuilt, and reutilized.

WEEE collected formally satisfies the obligation of legal e-
debris and is stacked by delegated firms, manufacturers, and
public executives. The collected e-scrap is finally processed to
unique management provisions, where it retrieves the prized
possessions using eco-friendly techniques. The leftover will
then be incinerated or sent to controlled landfills.

E-waste disposed along with household waste in trash cans
is not treated appropriately. According to a survey, 6000
kilotons of e-trash are found in household waste. It is
plausibly ignited or dumped in landfills devoid of substance
reprocessing. Products that are disposed in the garbage pail
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Fig-1 : Classification of E-waste generated [14]
include microscale appliances, lanterns, obsolete EEE.

The sovereign states with an advanced e-trash governance
firm, the informal electronic waste is assembled by discrete
debris traders or companies and is traded through several
mediums. Feasible streams of e-scrap recycling contain metal
reprocessing and plastic reprocessing. More often than not,
the e-waste is transported abroad to developing countries
under the name of philanthropy. However, developing
countries are not furnished enough to duly recycle e-waste.

A remarkable figure of the unofficially self-employed
populace is affiliated with the informal e-garbage network in
countries with no e-scrap administration firms. A study
estimated that over 90 percent of the e-waste is illegally
traded or dumped — not recycled. This involves door-to-door
collection from domiciliary, enterprises, and public
organizations where they are sold to renew and renovate, or to
disintegrate. Demolishers dismantle the e-gadgets into
commercial substances. This "courtyard reprocessing" aims at
the harsh destruction of the atmosphere and individual
wellbeing. [27]

E-waste must be treated as a resource rather than waste.
Although e-trash seems to be very harmful to our
environment, it can also be extremely resourceful after proper
treatment and recycling. The components of e-waste are pretty
unique and depend on the device, the version of the model, the
brand, and the age of the appliance. A simple mobile phone
constitutes of gold, silver, copper, plastics, glass, and many
more valuable elements that can be retrieved via recycling
processes. These retrieved elements can then serve as raw
materials during production processes. One ought to exercise

© 2021, IJSREM | www.ijsrem.com

| Page 1



http://www.ijsrem.com/

Volume: 05 Issue: 10 | Oct - 2021

International Journal of Scientific Research in Engineering and Management (IJSREM)

ISSN: 2582-3930

restoring, renovating, remanufacturing preliminary to
reprocessing of matter. Terminating the loop of materials
implies reducing the necessity for brand new resources and e-
trash dumping, which in turn brings prosperity with new "eco-
friendly" jobs and business promises. Therefore, e-waste must
be properly handled through appropriate recycling methods.
We aim to manage e-waste and present a clean and safer
environment.

2. Global Scenario:

E-Waste relies on the following configurations:

The class of the electronic device
The model of the electronic device
Manufacturing company

Timeline of the scrap

Measuring E-waste is the primary step for addressing its
challenges and to come up with the best practices. Statistics
vary substantially based on the locality and the rate of
disposal and generation. There is a considerable surge in the
quantity of e-scrap produced. In the year 2010, 33.8 MT of e-
trash was generated. By the end of 2019, around 53.6MT
quantity of waste was produced. This means the recycling
activities are not keeping pace with the global growth of e-
waste. The growing amount of e-waste is mainly due to higher
consumption rates of EEE, short life cycles, and few repair
options It is projected to grow about 74.7MT by the next

THE GLOBAL QUANTITY OF E-WASTE
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decade-doubling its amount in just 20 years.

WOLUME OF E-WASTE BN MILLMOMN METRIC TOMNS

The e-waste generated per inhabitant is as follows:

e  Europe (16.2kg/inhabitant)
e Oceania (16.1kg/inhabitant)
e America (13kg/inhabitant)

e  Asia (6kg/inhabitant)

e  Africa (3kg/inhabitant) [4].

*Fig-2: The recast of the WEEE Directive lists six categories
that should be reported from 15 August 2018 [3]
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Fig-3: E-Waste generation by region in 2019 [1]
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Fig -4: E-waste generated worldwide from 2010 [35]
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Fig - 5: Projected E-waste generation from 2019 - 2030 in
million metric tons [34]

China fabricates the highest e-trash in Asia and the world
and is also the largest user of recycled e-waste across the
globe. The recovering sector has shown a significant progress
in the last decade; 18% of electronic waste produced is
registered to be recycled and reprocessed.

2.1 The best management practices of Waste Electrical and
Electronic Equipment (WEEE):

2.1.1 Switzerland:

Switzerland is one of the first nations within the world to
upgrade to an advanced debris administration. The EPR
(Extended Producer Responsibility) fundamental is employed
as the basis to supervise e-scrap. This system enables
fabricator and overseas traders to be answerable for the
product management, reprocessing, and discarding of the e-
trash. According to the Swiss government, the end user of
electronic devices are mandated to finance ARF (Advance
Recycling Fund) for day-to-day functions such as assembling,
transferring, and processing/discarding when acquiring a fresh
one. The ARF needs the end-user to pay the reprocessing
charge, which is equal to the difference between the overall
price of the system and the total retrieved value from the
obsolete EEE. It obstructs the illicit dumping of e-junk as
customers are happy to finance little proportions of funds
when investing in the latest produce rather than EOL (End of
Life). [13]

To make sure the proper level of operation is maintained at
each level various controls on the matter have emerged so that
the recyclers keep up with the ecological and health standards.
This further averts the informal trade of e-scrap to and fro
Switzerland. [12]

2.1.2  Japan:

The distinctive characteristic of the Japanese EPR rule
specifically derived from the concept of "co-responsibility”
whereby the accountability of e-trash is shared among the
stakeholders. Under this law, manufactures are responsible to
pile up the preowned items and consumers are in charge of
reprocessing by financing recycling. Manufacturers are
directed to put up pre-processing and assembling centers.

Through the EPR law, obsolete EEE are properly terminated.
(5]

2.1.3  China:

China is one of the biggest generators of e-scrap around the
globe. The commercial gatherers through unofficial practices
deal with 60% of the e-junk produced. Around 90% of
Chinese natives were resistant to fund for reprocessing of
obsolete EEE because of their customary comprehension of
EOL (End of Life). [8] The Chinese directorate made attempts
to address their people the difficulties resulted due to
improper recycling and ejection of used electronics and
prohibited the shipping of e-waste. China drafted guidelines
on e-waste management that control e-trash stacking and its
treatment. Eco Park WEEE Recycling Center was opened in
2011 for reprocessing obsolete electrical and electronic
equipment. This center can handle 30000 gazillions of e-junk
annually, which dismantles and reprocesses obsolete EEE.[7]

3. E-WASTE MANAGEMENT IN INDIA:

With over 1.36 billion inhabitants, India produces about
1300 Metric tonnes of e-debris annually and stands third, after
China and the USA. In India, there is a drastic surge in the
bulk of e-waste produced, in the year 2007 350 metric tonnes
of WEEE has been produced and by the end of 2020, we
noticed a fourfold increase.

Among the top 10 e-waste producing state: Maharashtra
contributes 20,720 tonnes per annum, followed by Tamil
Nadu 13,486.24 tonnes per annum, Andhra Pradesh
12,780.33, Uttar Pradesh produces 10,381.11tonnes per
annum, West Bengal 10,059.36 tonnes per annum, Delhi
9,729 tonnes per annum, Karnataka 9,118.74 tonnes per
annum, Gujarat 8,944.33 tonnes per annum, Madhya Pradesh
7,800.62 tonnes per annum and Punjab 6,958.46 tonnes per
annum.

GROWTH OF E-WASTE IN INDIA
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Fig-3: Growth of E-waste produced in India from 2007 [36]

India, being a developing country has a huge market for
electronics and is expected to hit the $400 billion mark by
2025. Many factors facilitate the growth of the electronic
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industry in India, including but not limited to: Low
manufacturing costs; skilled labor; the availability of raw
material; Industrialization, and Urbanization, which have led
to higher levels of disposable incomes; improving physical
and social infrastructure (access to electricity). Covid-19 on
the other hand has accelerated digitization in almost all
developing and developed nations. The pandemic had led to
an unforeseen growth in the digital and the e-commerce
sectors; as a result, the demand for electronic equipment
skyrocketed when the available statistics on E-waste
generation were already worrisome.[28]

The government of India in 1986 adopted the
'Environmental Protection Act (EPA) for the conservation of
the environment and prevention of hazards to the public. The
'Hazardous Waste Rules' were introduced in July 1989, to deal
with toxic waste. In due course, 'E-Waste Management and
Handling Rules, 2011"' came into force. These regulations
appertain to every single processor and end-user to come to
grips with environmentally sound management, conveyance,
and recycling. These were later amended, 'E-Waste
(Management) Rules, 2016' and the concept of 'Extended
Producer  Responsibility (EPR)" was set forth. This meant
that the producer has to undertake the responsibility of e-
waste generated due to their products along with the
manufacturing and marketing of a product.[20]

E-WASTE GENERATION IN INDIA
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Fig- 4: WEEE generation in top 10 states in India [33]

Fig- 5: Graphical representation of WEEE generation in top
10 states in India [33]

In India, there are e-waste collection centers present in
various regions where they collect the waste and recycle it.
Through the Digital India initiative, many awareness
programs on environmental imperilment of e-waste and the
importance of proper recycling are being organized. Although
cognizance of e-scrap is being spread, yet many people in
urban and rural areas have no clue regarding the existence of
any recycling center in their respective towns.[15] In India, as
of 2019 ,312 e-waste collection centers are present where they
accumulate WEEE and recycle them.

Table -1: Few of the Recycling Centers present in India [37]

STATE | E-WASTE RECYCLING CENTER
Karnataka Ash Recyclers
Eco-E-Waste Recyclers India Pvt Ltd.
E-Friendly Waste Recyclers
Andhra Pradesh Green Waves Environmental Solution
Gujarat E-coli Waste Management P. Ltd
ECS Environment Ltd
Pruthavi E-Recycle Pvt Ltd
Maharashtra Eco Recycling Ltd

Ecocentric Management Pvt Ltd
Evergreen Recyclekaro (I) Pvt Ltd
E-incarnation Recycling Pvt Ltd

Green IT Recycling Centre Pvt Ltd.
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Tamil Nadu Virogreen India Pvt Ltd.

Enviro Metals Recyclers Pvt Ltd
Green Era Recyclers

Ramky E-Waste Recycling Facility,
Telangana Earth Sense Recycle Pvt Ltd.
Enviro Collection Centre
Earthbox Ventures (p) Ltd.
Rajasthan Shree Agrasen Ji Recyclers

Greenscape Eco Management Pvt(Unt-
1D)

Green E-Waste

The formal/organized sectors of e-waste management
recognized by the government have capability to operate
about 20% of the total e-waste produced. The majority of e-
waste operated by the unauthorized sector is often incinerated,
discarded in landfills, or melted down, instead of being
recycled properly.[25] The informal sector in India uses
irrational and unscientific techniques for recycling and
extraction, this causes a serious commination to the
environment and the people employed in these sectors.[10]

3. E-WASTE IMPACT ON HEALTH AND
ENVIRONMENT:

Most electronic devices contain extremely venomous
elements. These elements if ingested or discharged into the
environment in high quantities can lead to several
complications. Segments like Cadmium, Lead, Arsenic,
Selenium, Mercury, Hexavalent Chromium, and Flame
retardants above allowable amounts cause e-trash to be highly
virulent. There are many implications of these elements on
public health, including but not limited to permanent and
severe impairment to the lungs, kidneys, and the central
nervous system, depression, allergies, speech and vision
impairment, suicidal tendencies, Alzheimer’s disease,
paralysis, impotence, and hypothermia. Mercury and lead are
genetically toxic as they pass via the endothelial tight junction
place the fetus in danger. The United Nations Environment
Programme, Global Mercury Assessment Report stated that
even microscopic rise in exposure to methyl mercury can
infect the cardiovascular system. Exposure to arsenic is linked
to impacts on the cognitive development of children and
cardiovascular complications. These elements can bio-
accumulate and bio-magnify, thus invading the food chain and
adversely affecting humans and animals.[29] Unregulated
incineration of e-waste releases toxic chemicals in the air,
which when inhaled may even lead to brain and kidney
damage. It can also affect disproportionate neurological loss
to massive animals, wildlife, and humans in that region. The
absence of workstation health and safety laws escorts an
increased threat for laborers involved in unorganized e-waste
handling units. [1]
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Figure 6: Material composition in E-waste [32]

Once in a landfill, toxic chemicals from devices leach into
the environment and pollute it further. Some of the adverse
effects are:

1. The e-waste from the flame retardants and heavy metals
ooze straight into the soil, polluting underground water as
a result the crops nearby become vulnerable absorbing
these toxins, which makes the soil infertile.

2. Lithium, Barium, Mercury, and lead, and the heavy
metals from e-waste reach water bodies via leaching
making the water unfit for consumption and may even
cause acidification of water, which is very harmful to
aquatic life. [22]

3. Excess number of particles are liberated from shredding,
dismantling, or burning e-waste, they pollute the earth by
settling on the clay. The extent of soil pollution depends
on factors like soil composition, temperature, pH levels,
and type of soil.

4. The processing of e-waste poses a great threat to the
microbes in plants and the earth. Eventually, wildlife that
consumes affected plants faces internal health
problems.[30]

5.  While withdrawing valuable metals from e-waste, a lot of
toxins are released this deteriorates the air quality.
According to statistics, the incineration of e-waste leads
to spikes in lead levels in the atmosphere.[9]

Table -2 : E-Waste sources and their impact on health [11]
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A study conducted in recent times at e-waste recycling
hotspots shows that the progressive growth in Persistent
Organic Pollutants (POPs), like polychlorinated dibenzo-p-
dioxins dibenzofurans (PCDD/Fs), PCBs, and polycyclic
aromatic hydrocarbons (PAHs), PBDEs and due to the
incomplete combustion of e-waste, heavy metals were traced
in the atmosphere.[2] Increased heavy metal content and POPs
lead to soil pollution. Continuous exposure to these toxic
materials could lead to the concatenation of health
consequences such as permanent and long-term neurologic
damage, negative birth outcomes, cancer, and the end-organ
failure of the liver, thyroid, kidneys, and lungs.[19]
Environmental repercussions and the threat on toiler was
evaluated across major Indian cities, such as Bangalore, and
thereby validated a rise in the concentration of elements like
In, Pb, Cu, Sn, Bi, and Zn in the soil that’s in a proximal
distance to the recycling shops. Hence, it is mandatory to
make sure that effective measures are adopted to uplift 3 R’s
i.e., Refurbish, Repurpose, and Redesign in exclusive
facilities to avoid human health risks and environmental

contamination.
4. EFFECTIVE DISPOSAL OF E-WASTE :

Why do we need to effectively discard e-waste?

The world's voracious desires for technologically advance,
new gadgets are leading to the exponential growth of the e-
waste stream. Due to our demand for the latest models in tech
monitors, wires, remotes, and many more have been flooded.
They now outnumber humans and are leading to plummeting
costs and rising demand. 5% of all global municipal solid
waste is made of e-waste, tantamount to all the plastic
packaging. In comparison to plastic packaging, e-waste is far
more dangerous.The composition, as well as the recycling
potential of any electronic appliance, is unique to its kind. It
may consist of toxic elements which are present in lubricants,
coolants, batteries, dishwashers, ceiling fans, fluorescent
lightings, transformers, LCD backlights, and several other
regularly used electronic items. These toxic substances are
known to persist in the environment for several years; they are
also bioaccumulative in aquatic life and plants, when these
harmful chemicals seep into the underground water they cause
leaching and contaminate natural underground water and
drinking water bodies too. Upon persistent exposure, they
may result in terminal illnesses and may include issues related
to hormones, tumor, and even child birth.

Fig-7: The flow of Electronics throughout its lifespan [18]

E-waste source | Element | Health effects
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fertility.

THE COMMON LIFECYCLE OF ELECTRONICS

Arr

EXTRACTION @ PRODUCTION @ DISTRIBUTION ‘

Proposed strategies to minimize e-waste and its ill effects:

4.1 Changes that can be initiated by the Government
Authorities:

The recovered elements can then be reused in production
processes. Almost all components in a mobile phone can be
extracted and reused. By using recycled materials, we can
avoid 60-90% of carbon dioxide discharge in the future.[26]
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The same practice can be adopted in each country. Just like
garbage trucks, there must be e-waste trucks that collect
WEEE every month from the residents of society. People
should be held accountable for improper disposal of e-waste
by imposing fines. [14] Withdrawal of e-waste must not be
free of charge so that people become more mindful of the e-
waste they are generating annually. Reprocessing fee should
be incorporated in the fare of the product as a supplementary
tax. Taking back policy must be made compulsorily for all
producers. Tax must be levied on production and/or import of
EEE into a country, and companies must organize to cluster
and reprocessing their “dead” products. This has already been
implemented in Australia under the National Waste Policy
that was implemented in 2011. Dumping of e-waste into
developing countries under the name of philanthropy should
be illegal and heavy penalties must be imposed.[16]

4.2 Changes that can be brought about by Industries
producing electronic equipment:

Industries can help the problem of improper e-waste
disposal by setting up multiple collections and disassembling
facilities throughout each city which will make disposal more
convenient. They can also lure customers into exchanging
their old appliances for new ones for a discounted price. The
old appliances can then be used to retrieve useful parts. An
electronics cycle must be implemented in which device
components are re-used in multiple ways. The appliances
must not just be used and thrown. This circular system
generates jobs and brings more value to the industry.

Recently Xiaomi initiated a Product take-back and
recycling program by which a customer’s Mi account is
accredited with a voucher for every obsolete product. The
company is also setting up 1150 e-waste collection points in
over 500 cities. Samsung has also launched an initiative for
eco-friendly recycling of e-waste called Samsung’s take back
and recycling program (STAR) which offers a pickup service
that can be availed by contacting them through their email or
through a helpline number that is provided. Similarly, LG and
many other leading companies have launched their take-back
policies.

4.3 Changes that can be brought about by proper awareness
among the public:

To temper, the ill-effects caused by the improper disposal
of e-waste we need to first start by acknowledging individuals
to separate e-waste from domestic household waste.
Awareness campaigns must be held to awake the pupil about
multiple collection points set up at different locations in each
city where consumers can return their old electronic
appliances and gadgets more conveniently at specified
collection points of the companies or they send them directly
to recycling plants. The WEEE is then sent to disassembly
facilities where the gadgets are dismantled and all valuable
elements are separated from the toxic waste, after which the
remains are shredded and segregated and the unrecoverable
part is incinerated.

4.4 Changes that can be brought about through research
and development:

4.4.1  Pyrometallurgical process for separation of precious
metals:

The pyrometallurgical process is one in which the waste is
melted at very high temperatures. This process is exercised to
detach and purify metals from waste. E-waste is subjected to
very high temperatures along with other components. The
molten e-waste containing valuable metals is mixed in a
molten pool of metals. The precious metals in e-waste
dissolve and cumulate in the lava of a collector metal. The
fancy elements such as lead-copper, nickel matte, nickel, iron,
copper, in addition to materials containing the above-
mentioned elements are employed as collector metals. Then,
extricated valuable metals are separated and purified. Metals
like nickel, steel, etc., can be retrieved through this
process.[24]

4.4.2  Bio Leaching:

Bio Leaching involves the microbiological leaching
capability of microbes to convert metals from e-scrap to a
dissolved configuration. Bio-hydrometallurgical processes
require an acidic or an alkaline environment. Acidophilus and
chemolithotrophic microbial consortia of Acidithiobacillus
ferrooxidans, Acidithiobacillus thiooxidans, Leptospirillum
ferrooxidans, and heterotrophs, for instance, Sulfolobus sp are
the most commonly used bacteria. Fungi such as Penicillium
sp. and Aspergillus Niger are few eukaryotic microbes
employed in biological leaching during mineral retrieval from
electronic litter.[31]

Table - 3: Examples of industrial waste treated with bacterial
leaching [38]

The type Metal Microbes Used

of waste Leached

E-trash Al, Cu, Acidithiobacillus thiooxidans +
Zn, Ni Acidithiobacillus ferrooxidans

Lithium Co, Li Acidithiobacillus ferrooxidans

batteries

4.5 Technological advancement and its effect on e-waste:

With the advent of technology, it is now possible to change
the linear progression of "take, make and dispose of" to a
more circular economy. Extending the lifespan and reusing
electrical components in electronic products can bring huge
profits to companies.[17] Technological innovations have
made dematerialization effortless; for instance, with the
advent of cloud computing, the need for hard drives has
drastically reduced. Some of the most unconventional
innovations that may prove as a stepping stone towards better
waste governance are given below.

4.5.1  Apple’s take on e-waste:

Mindful of the damage e-waste is causing today, Apple
attempts to lessen the venomous units in its processor.
Appearing in the Environmental Progress Report 2020, the
firm vocalizes its exploration on the substitute of polyvinyl
chloride (PVC), which is employed in the making of chargers.
The alternative is not non-toxic, but allegedly it is "less toxic
and green-friendly." Apple frequently touches on evolution,
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like "arsenic-exempt glass case,” and "Beryllium-exempt"
units about its products.

About 0.1% of the total e-rubbish fabricated consists of
power cords originating from electric devices such as tablets,
smartphones, et cetera. This is approximately 54,000 metric
tonnes of e-scrap produced. Apple admits that it manufactures
about 25,000 gazillions or 0.05 percent of the whole e-trash
yearly. To downsize these soaring numbers apple has now
stopped selling new chargers along with every new tablet or
smartphone, assuming people already own one.

Apple also launched an initiative in 2017 intending to
terminate the supply loop and made advancements. The latest
iPhone and Taptic Engine utilizes100 percent reprocessed
exquisite components. Besides, Apple has been making use of
100 percent recovered aluminum compounds in few
handpicked produce. It engages with dismantling bots to
redeem valuable substances from valueless devices and the
firm has lately laid its vision to become carbon-free by 2030.

4.5.2  BMW's gas-to-energy Project:

Decomposition leads to the production of methane gas
which is one of the deadly greenhouse gases. It has a 20-30
times unfavorable outcome than carbon dioxide. It is a
precursor of ozone, causing its rapid depletion. Recognizing
the prospect, the BMW Organization has paired up with the
South Carolina Research Authority and the Energy
Department and designed an ingenious power cell energized
by hydrogen cast from methane gas.

The proposal is pursuing its last stage. Delegates at a Greer,
SC production unit utilize the latest fuel cells to energize a
massive forklift. BMW anticipates the advanced resource of
fuel to diminish the employment tariff affiliated to recharging
fuel by 80%. In addition, they predict this project requires
75% smaller room for hardware than lead-acid batteries.

4.5.3 Soluble Batteries:

At Lowa State University, research is being conducted to
substitute batteries with decomposing ones. Among all the e-
waste being generated, batteries cannot be eliminated easily.
The growth of decomposing batteries is hindered because of
their low power density. Hence research diverged towards
"cross-breed"”, a mini lithium-ion entity that is mastered to
supply 2.5 volts of the potential and will disintegrate in aqua
in less than half- an-hour. However, solvable batteries possess
Nano-sized fragments that avoid breaking down; they diffuse
in nature without causing any harm. Nonetheless, the project
is yet to be assessed; it is advancement in the subsiding
number of e-junk sent to the junkyard annually.

4.5.4  Eco-friendly Batteries Using Aloe Vera:

Aloe Vera renowned for its beautifying products can also
produce current and power cells. Aloe Cells are developed by
converting the chemical energy inside the aloe vera plant into
electrical energy. Winners of Innovation Summit Las Vegas
2020 Nimisha Varma and Naveen Suman of India originated
1.5v cells comprising of aloe vera and a few verdant abstracts
at a lesser and greener cost which is safe during use and also
after disposal as it can be easily recycled or refilled. These
batteries are bio-degradable and they obstruct soil, water, or

air contamination as non-poisonous substances are used.
Additionally, it is hardly combustible and is secured for
human practices as flammable electrolytes are absent.

5. CONCLUSION:

With all of this said, the success of e-waste recycling
systems depends on community responsibility, biosphere
liability, and general practices. We already know solutions to
this problem; we only need to implement them effectively.
Together we can establish an imperishable society in which
our appliances are redeemed as well reprocessed in
unconventional and imaginative methods. This also facilitates
brand-new programs for job recruitment and business
schemes. As of now, 67 nations have sanctioned regulations to
manage the produced e-scrap. Many trade names such as
Samsung, Apple have set aspiring objectives for reprocessing,
remodeling, and reutilizing electronic devices. It is the correct
hour to look into reinforcing the electronics sector. The hike
in the gadget-as-an-aid model can be a business avenue. This
is an addition to the ongoing models, enables the end-user to
avail them the modern technology devoid of any superior cost.
We don't desire valuable ores to be the brand new malleable.
Obsolete EEE is neither a contaminant, nor it is useless- it's an
essential asset.
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