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Abstract

Battery wastage of Electric vehicle will play a significant
role in our upcoming destruction. Unless we are able to
cope with the protection of the battery’s acidic elements,
the fact is that the wastage of polypropylene paper can
cause harm to the ecosystem and, in the longer term, the
potential of ourlife is going to be doubted by the acidity
of the rechargeable battery. In this paper the following
things like an overview of lithium ion batteries,
categories and applications of lithium ion batteries,
Worldwide Lithium ion battery recycling schemes,
battery life expectancy, Utilization of Lithium ion
battery in HEV (Hybrid Electric Vehicles) and financial
value of substances in the EV battery waste flow were
reviewed.

Keyword’s: Hybrid Electric Vehicles, Electric Vehicles,
Lithium ion Batteries, Acidity, Polypropylene paper

1. Introduction

An increase in the HS (home energy storage), EV (electric
vehicle) and SE (small electronics) markets has led to an
exponential growth in requirement for LIB (lithium ion
batteries). Though effective as energy-storing equipment,
the life expects of LIB is usually restricted to 10 years for
HS and EV systems and 3 years for consumer goods. In
Australia, its antic imparted that the volumes of waste LIB
will increase in 2016 from 3,340 tons to 120,000 tons in
2035. This represents a rise to the sustainable development
of LIB structures, and thus closed circuit recycled
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methodology will become more and more appropriate [1].
Reason for the razing of LIBs is derived from the various
ecological, financial and ethical advantages. Ecologically, it
was discovered that by redirecting LIBs away from the
conventional solid waste flows, both a 51.3% decrease in
battery lifespan effect and a decrease in greenhouse gas
emissions could be accomplished [2]. Though, the aura of
these goods offers potentially profitable chance for the
recycling companies. Because of the growing demand for
such pre coils substances, and the dubious procurement of
pure metals through the development of the developing
countries, it is sensible to presume that recycled material
will become ever more essential [3].Contemplating such
problems, it is essential that the established countries are
playing a prominent role in the establishment of LIB
reprocessing chimes [4] [5]. This is symptom months of
inadequate regulation no authority providing incentives
minimal waste volumes, negligent user behavior and a
shortage of reusing infrastructure. To remedy this situation,
a direct attempt to enhance reusing is necessary through a
comprehensive collection to market-based scheme towards
future-evidence for the LIB manufacturing industries.

1.1 Lithium lon Batteries

As in conventional battery techniques, LIB cells are
consisted of a separator, electrolyte, anode and cathode.
Those modules are normally produced with a polymer, a
natural solvent with a porous carbon, lithium salt added, and
Lithium metal oxide. Leaking happens while the Lithiumion
passes through the separator and electrolyte to cathode from
the anode, and vice-versa a for the battery charge as
observed in Figure 1.
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Figure 1: lon stream in LIB (lithiumion battery) [6]

Existing LIB technologies from around the world is
different from the initial lithium metal batteries that have
been recommended in the 1970 rechargeable, larger energy
storage capacity machines. Because of the highest
electrochemical potential and smaller atomic weigh to
lithium, it has been identified as possibly groundbreaking
battery technologies in the field as soon as 1912 but endured
from constancy problems throughout charging and has been
replaced with non-metallic lithium ion alternatives.

LIBs provide the subsequent benefits compared to older
lead-acid (Pb) and nickel- cadmium (Ni-Cd) alternatives:

v’ Improved power density in comparison to lead-acid

v Double the power density of nickel-cadmium.

v A rate of Self-out flow across a month is nearly 5% in
comparison to nickel-cadmium 20%.

v" Low maintenance with no planned cycling and more
collection

v’ Discharge behavior like Pb and Ni-Cd

v Problems with LIBs, that are applicable to recycling
methods, involve: Inherent uncertainty ofLithium may lead
to fires or explosions

v’ Several different chemical compounds in the usage

v Capacity degradation takes place irrespective of the
usage

v Lithium metallic electroplating may result in short
circuiting or capacity reduction

v’ Sensitive to irreversible capacity reduction because of
severe temperatures

v/ Chemistry involves protection circuits to counteract
excessive charge states normally; contemporary lithium ion
cells provide the minimal voltages of 3.6V.

It is frequently adequate to cameras, electricity smart
phones, as well as other compactelectronic devices, but
involves sequence electric wiring for heavier products.
The facilities and outstanding benefits of LIBs, and
continuously improve the financial system of scale in the
manufacturing, will continue to see an improved in their
sharing of the battery marketplace [6] [7].

1.2 Overview of Lithium-ion batteries
LIB (Lithium ion batteries) has become known as a hopeful
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power generation storage solution for renewable energy
systems and EV (electric vehicles), but their prospective
ecological compromises are poorly described. Though the
most recent work has concentrated on the delivery side
problems, like lithium disposal, key uncertainties encompass
the development and management of such batteries in the
waste flow and the capability of domestic reusing power
supplies to regain rare and precious substances from an
extremely variable mixture of left over batteries.

An active methodology is necessary to prevent unexpected
effects on the environment of EOL (end of life) battery
production has been linked to predict an increase in
implementation of electric vehicle. In the future, multiple
agencies have projected extensive dispersion of electric drive
vehicles,either on a global basis or in the US Projections of
the upcoming sales of EV (Figure.2) have been
manufactured by the Morgan Stanley [8], Lazard Capital
Markets [9], Deloitte Consulting [10], Deutsche Bank [11],
International Energy Agency [12], Credit Suisse [13], J.D.
Power and Associates [14] and US EIA [15].

The scope of scenarios for deploying by such agencies differ
considerably throughout the factors (battery technology, oil
price, financial development, etc.), and specify somewhere
among the 4 million and 0.45 million EVs marketed in the U
S in 2020 (Figure 2(a)) and global sales varying among
19.8million and 5.2 million in the similar period frame
(Figure 2(b)). Fueling such automobiles will obviously
involve a larger scale implementation of power storage
methods [16-18]. This vast increase in LIB requirement
arrives with its own sustainable development compromises,
as substitutes for NiMH (nickel metal hydrides), LIBs will
decrease the need for uncommon earth metals but improve
utilization of nickel, manganese, cobalt, and lithium [18,
19].

Various experiments have examined the consequences of
EV infiltration on substance need, especially lithium
[20,21].Even though concerns around lithium shortage over
the long term has been reduced by comforting findings from
those experiments, there might’s till be potential challenges
for the US to gain access to the world’s lithium resources. A
larger part of lithium accumulations are discovered within
just a limited nation of the globe, with the US accounting for
approximately 3.7% of the globe lithium reserve base [22]
and only 0.3% of the present lithium reserves. Political
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Figure 2: Estimation of EV sales-2020 (US)

EV industry sector, as several lithium-providing nations are
already electrically volatile. Additionally, nickel, manganese
and cobalt, which represent the most significant responses to
the lithium ion battery manufacturing industries, are not
considerably extracted in the U.S., which would require
major depend imported quantities[23].Consequently,
recycling of EV battery could contribute to a steady national
supply chain for such essential materials[54]. At present,
most EOL batteries from electrical appliances include high
concentrations of cobalt, a metal for which high level
financial value, stimulate the existing LIB recycling
schemes, but the path of battery technique might lead
towards the establishment of value streams and various
material, which could alter the financial and strategic
implications of battery recycling [24,25]. Obviously, a
greater understanding of the greatest organization and the
destiny of batteries in the waste flow is necessary, although
such an evaluation is made more difficult by key
uncertainties, involving the required quantities and timing of
batteries to achieve their end of life, the variability,

intensities, and quality of particular substances is included in
the wasted batteries and the ability for reusing method
storage in rare and precious substances from an extremely
variable battery waste flow.

Though the delay in implementing EV techniques may
indicate that wastage of battery will no longer be a high
importance for many years, “lessons to be learned” from our
existing sub optimum management of e-waste demonstrate
the risks of establishing complicated products without active
advancement of a wasted is postal method. In the situation
of e-waste, low value of EOL, difficult recuperating
precious materials and inadequate emotional infrastructure
has resulted in the development of emerging nations and the
defeat of invaluable physical resources [26-29]. Because
many of the above-mentioned considerations are
comparable to the LIBs, preventing adverse effects on the
environment, financial, and societal results at EOL needs a
greater active methodology in the development of this
additional waste flow.
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2. Categories and Applications
Presently, there are six obtainable kinds of lithium ion
battery cells. Each provides particular benefits and
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shortcomings and are selected depending upon aspects of
expense, volume, strength, tolerance of temperature, weight
and duration[55]. The subsequent table summarizes popular
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applications with regard to the considerations listed above,
in which load-bearing capacity depicts current delivery and
interactions are specified in the order of significance.

The mass symphonies of the LIB chemistries of LFP, NMC
and LCO, that set up a larger part of the batteries utilized in
the products above, are detailed in the Figure 3[30].Offered
the high proportion of valuable metals that are included in
the NMC and LCO cathodes, both of that are prevalent for
usage in various customer applications, the recuperation of
EOLLIBs is becoming more and more essential.

2.1 Applications

Most Frequent LIB applications involve:

1. Home Energy Storage, HS —Samsung Batteries,
Tesla Power walls,

2. Electric Vehicles, EV

3. Medium Devices, MD —Power Tools, Laptop
Batteries

4. Small Electronics, SE — Medical Devices,

Cameras, Mobile Phones

To enhance the understanding of the batteries to be dealt
with any recommended recycling plan, regular battery
weight is based upon the application is also provided below:;

Table 1: Characteristics of Batteries [17]

Application

Average Battery Mass

Home Energy Storage, HS

122 kg (Tesla Powerwall 2) [31]

Electric Vehicles, EV

415kg (Average of Nissan and Tesla S Leaf) [32,33]

Medium Devices, MD

415g (Average of laptop and drill batteries) [34]

Small Electronics. SE

30g (Average of camera and smartphone batteries) [35]

2.2 Worldwide Lithium lon battery recycling
schemes

An efficient recycling scheme will develop on the
achievements of the current illustrations. The next part
describes the most important characteristics of the methods
that are currently being utilized throughout the world, with
an emphasis on the significance of the Australian situation.

2.3 Countries

Within the framework of the present day EOLLIB
manufacturing rates, the subsequent nations have been
examined with regard to battery management systems and
accomplished gathering and recycling rates:

1. Canada
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United Kingdom

United States of America

France

Finland

Belgium

general evaluation of the European Union and the
extremely popular WEEE (Waste Electrical and Electronic
Equipment Directive) was also being carried out. This
proposed a various cross sectional understandings into the
various methodologies towards recycled batteries utilized
throughout the world. Evaluation of kinds of batteries and
usage [7]
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Figure 4: Used Battery Garbage
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Table 2: Characteristics of Batteries

Battery Type EnergyDensity
Cost Lifespan Common Uses Stability safety
Low loading
Lithium Cobalt Oxide capacity  but Laptops,
(LiCo02), LCO High high Short Cameras, MobileMinimum heat stability  [Weak
specific energy| Phones
Better loading
capacity  but Medical
Lithium Man- ganese Moderate equipment, High- level heat stability |Modest
Oxide (LiMn204),High specific energy|Short electrical  tools,
LMO Electric vehicles
Moderate
Lithium Nickel load- bearing Home energy|
Manganese CobaltHigh capability Modest storage, electricModerate heat stability Moderate
Oxide with high \vehicles,e- bikes
specific
Lithium Nickel Cobalt
Aluminium Oxide Moderate Electric vehicles,
(LiNiCoAIO2) LCA loading industrial
Low capacity withModerate applications, Moderate heat stability ~ [Weak
high  specific Medical
density
Lithium Iron Phosphate High loading
(LiFePO4), LFP capacity  but High currentiHigh- level heat stability |Outstanding
Low low Long applications,
density Starter Batteries
Lithium Titanate Moderate
(Li4Ti5012), LTA loading
\Very Low [capacity  butlLong lights, Electric[Thermal stability Outstanding
low specific power- trains
energy

2.4 Remarkable Features

Nations noted umber demonstrated not ability or common
characteristics that will be especially pertinent in the
Australia recycling method. Such characteristics involve:

e Cost-free decline off locations for customers

e Establishment of regulated waste management label on
LIBs

e Final metal enhancement can be accessed through hydro
metallurgy treatment

e Incomplete charging of the recycled procedure for
producers and retailers

e Mass shipping possibilities for the countryside
e Sensible and comprehensible LIB transportation policies

e The Involvement of manufacturers and distributors in the
collection procedure

e Enhancement of visually attractive and associable waste
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battery containers

e A major information gathering and reprocessing
associated with clear objectivesParticularly, the development
of such characteristics has happened provided at any waste.

Feed of primarily compact LIB wvariations. Such
characteristics will be integrated wherever possible during
the final development and will play an important role in
ensuring the success of the worldwide reusing systems.

3. Battery life expectancy

The service life or lifespan of a lithium-ion battery may be
stated both in terms of its calendar life or its cycle life.
Calendar life is described as the duration of the period in
which a battery could be accumulated with the minimum
emissions prior to capability reduces. Cycle life is described
as the number of charge-outflow cycles, the battery can be
subjected to before neglecting to encounter specific
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performance standards. Commonly, a battery is deemed to
have achieved its end of life in EV application while it
achieves nearly 80% of its early capability [36].

The life expectancy of EV battery is extremely uncertain
and reliant on several factors that are still inadequately
comprehended.[37] Implies that LIB generally has a
calendar life of 10 years, exposed to satisfactory operational
circumstances that avoid overpricing, uncompromising
steering results in ,quick out flow and more common battery
charge, and function at elevated temperatures. Earlier
researches have believed a constant EV battery life
expectancy of either 10 or 8 decades [38] that is reliable
with the duration of several automobile manufacturers’
warranty conditions. Though, several literature signifies
shorter life expectancy of nearly 5years for EVLIBs [39]
According to [40] the life span of EV battery might be
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somewhere between 5 and 10 years, though William sand
Lip man, 2010 presume a life expectancy of 10-
15years.Significant investigation attempts are intended
toward attaining lifetimes of up to 15 years for EV
batteries[41,42]

The life expectancy distribution is displayed in Figure. 3,
compared opposed to the vehicle life, increases an essential
point there will probably be a “mismatch” among life spans
of battery and vehicle. Some batteries entering utilize in a
particular year would likely achieve the end of their life
prior to the vehicles where they are utilized. Then such
vehicles require new batteries to proceed with the process in
the following years. Instead, if a vehicle were to get to the
end of its life prior to its batteries, the assumption is that the
battery would not be refitted into a new vehicle (though it
may be recycled in other applications) [43].

ﬁ Low Scenario
[ Baseline Scenario
Bl High Scenano

12 Years 14 Yews

EV LIB lifespan
Figure 5: Reduced life cycle dissemination of EV batteries for three situations

4, Utilization of Lithium-ion battery in HEV (Hybrid
Electric Vehicles)

Presently, most Hybrid Electric Vehicles on the market
utilize NiMH [nickel metal hydride] batteries, instead of
NiMH and lithium-ion batteries will continue to remain in a
viable alternative for HEV for many years [44]. Though, it
is anticipated that the lithium-ion batteries share of the HEV
market would increase and finally exceed the usage of
NiMH between 2025 and 2018[45]. Job inetal (2009)
prepared the projections from a Credit Suisse report that
have been applied to the circumstances utilized here, as their
research offered both traditional and optimistic predictions
for Hybrid Electric Vehicle LIB implementation. The high
level and base line circumstances began from the Credit
Suisse bottom-up estimates that were optimistic towards the
quick LIB adoption in HEV [46], leading to a hypothesis
that all HEVs utilize lithium-ion batteries by the year 2025
and 2015, in those two circumstances. The Credit Suisse top
down estimate for HEV LIB implementation was utilized
for the low situation, with a hypothesis that 100% of HEVs
might not be dependent on lithium-ion batteries till the year
2032. Detailed information about the HEV LIB
implementation is supplied in the SI.

5. Financial value of substances in the EV battery
waste flow
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The yearly value of substances which are existing in the EV
battery waste stream has been calculated utilizing global
spot prices [47, 48] commodity values of LIB materials.
This assessment only consists of presently recycling
materials (iron, steel, nickel, copper, cobalt and aluminum)
and high value substances are not presently reused in the
United States. However, with a great potential for healing in
the upcoming (manganese and lithium) to determine the
“maximally pathetical commodity value” of the EV battery
waste flow. The potential oriented depiction of manganese
and lithium as high value substances will be based on
multiple factors, involving the present lithium ion battery
recycling attempts which is designed to develop
rehabilitation  procedures for such materials [49-
52],restricted by the manganese and lithium.

Resources in the United states and the subsequent
dependency on the importation of those metals (USGS,
2012), and the prospective increase in the price of those
metals with the increasing requirement for EVLIBs.
Manganese includes nearly 20-25% of a usual lithium-ion
cell [53] establishing those cell a feasible source for the
rehabilitation of manganese.

Although lithium comprises only 1-2% of the overall cell
weight of average LIBs [53] takinginto account that an EV
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battery pack consisting of thousands of cells, the quantity of
lithium that can be used in their habilitation might not be
insignificant. Though Li2CO3 is presently a cheaper price
input to LIB manufacturing (USGS, 2012), the predicted
improve in lithium requirement by 2020[13] and the
prospective lag in the delivery [16] can result in lithium
price increase in the future. Furthermore, lithium spot costs
for approximately $62/kg were enumerated in the Shanghai
Metals Market (2012).

The efficiencies of substances and the completion rate of
wasted EV lithium ion batteries were not taken into account
in assessing the commodity value of EV battery waste flow.
Additional substances in this waste flow that are not likely
to be reused (plastics, electrolyte, graphite, and so on.) were
eliminated from this evaluation. The reference situation
MFA findings were utilized as the foundation for such
financial evaluations.

6.  Conclusion

In India Electric vehicle’s motion is accessible and contains
a battery. Chemical pollution of obsolete rechargeable
batteries is extremely hazardous. We must take
precautionary measures and then install new batteries rather
than avoiding the necessity for the protection by utilizing
green houses. This comprised an emphasis on financial,
ecological and social sustainability development that is
based upon cost-effectiveness, reduction in emissions and
society approval throughout the advancement of the
proposed scheme.
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