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Cost Effective Li ion Battery Recycling Technology



Housing-

Steel case 

Anode-

Cu, graphite

Separator

Plastics

Cathode-

Al, Li, Co, 

Mn, Ni

Electrolyte-

LiPF6

Li-ion battery: Introduction

 A lithium-ion battery is a family of rechargeable

battery types in which lithium ions move from

the negative electrode to the positive electrode

during discharge and back when charging.

 A battery is a transducer that converts chemical 

energy to electrical energy and vice versa

 Contains- Anode, Cathode, Separator, Casing



Application of Li-ion battery 



Application of Li-ion battery
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Global battery demand by major end market (GWh) - Li-ion only

Notes: Demand is based on annual consumption of batteries by end market.

Source: IHS Markit; images left are from Getty Images and Shutterstock.



Metals in Electric vehicle battery

Graphite

56.3 kg

Copper

23.2 kg

Nickel

29.9 kg

Manganese

24.5 kg

Cobalt

35.5 kg

Lithium

8.9 kg

Rare Earths

0.5 kg

Others

0.3 kg

Aluminiu

m

27.2 kg

Total ~ 200 kg 

metals are required



Electrical vehicle battery

https://www.visualcapitalist.com/breaking-down-the-cost-of-an-ev-battery-cell/



Types of cathode materials in lithium ion batteries

LCO
• Lithium Cobalt Oxide (Li and Co)

NMC
• Lithium Nickel Manganese Cobalt Oxide (Li, Co, Mn and Ni)

LMO
• Lithium Manganese Oxide (Li and Mn)

LFP
• Lithium Iron Phosphate (Li and Fe)

NCA
• Lithium Nickel Cobalt Aluminum Oxide (Li, Ni, Co and Al)

LTO • Lithium-Titanium-Oxide (Li and Ti)

Cathode Active Materials in 2030 
(1670000 TONS)

Aluminum Lithium Cobalt Nickel Manganese Copper Graphite

USD/ton 1800 10000 35500 13200 2000 5800 800

https://uia.brage.unit.no/uia-xmlui/bitstream/handle/11250/2824009/Hallingstad%20Andreas%20Olav%20%28405%29_79713501_2.pdf?sequence=1&isAllowed=y
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LFP

Others

https://uia.brage.unit.no/uia-xmlui/bitstream/handle/11250/2824009/Hallingstad Andreas Olav (405)_79713501_2.pdf?sequence=1&isAllowed=y


Metal Primary ores in the Earth Crust

Li
Spodumene, Petalite, Lepidolite and 

Amblygonite

Al Bauxite

Mn Pyrolusite, Romanechite, Manganite,

Ni Laterites, Garnierite

Cu Chalcopyrite, Chalcocite

Co Cobaltite, Safflorite

RAW 

Materials

Critical 

Stage

Main Global 

producers

Main EU sourcing 

countries

Impact 

reliance

EoL

(RIR*)

Selected Uses

Cobalt Extraction Congo DR (59%)

China (7%)

Canada (5%)

Congo DR (68%)

Finland (14%)

French Guiana 

(5%)

86% 22% Batteries

Super Alloys

Catalysts

Magnets 

Lithium Processing Chile (44%)

China (39%)

Argentina (13%)

Chile (78%)

United States (8%)

Russia (4%)

100% 0% Batteries 

Glass and ceramics

Steel and aluminum 

metallurgy

Natural 

Graphite

Extraction China (69%)

India (12%)

Brazil (8%)

China (47%)

Brazil (12%)

Norway (8%)

Romania (2%)

98% 3% Batteries 

Refractories for 

steelmaking 
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*-The End-of-Life Recycling Input Rate (EoL-RIR) is the percentage of overall demand that can be satisfied through secondary raw materials
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Cobalt Manganese Nickel Lithium

https://www.innoenergy.com/media/5817/critical-raw-materials-in-li-ion-batteries.pdf

Valuable metals present in Li-ion battery

https://www.innoenergy.com/media/5817/critical-raw-materials-in-li-ion-batteries.pdf


Refurbishment and Reusing of batteries



Li-ion Battery Recycling

10

• Increasing consumption and demand

• Limited life span (2-6 years)

• Limited primary resources

• Risk of resource scarcity

• Environmental and human health concern

• Presence of critical / valuable metals

Driving force for recycling

https://www.un.org/development/desa/dpad/publication/frontier-technology-issues-lithium-ion-batteries-a-pillar-for-a-fossil-fuel-free-economy

Recycling of discarded LIBs Discarded LIBs

Pyrometallurgical 

route

Hydrometallurgical 

route

Combined pyro – hydro 

metallurgical route

Risk during recycling
• Explosion when the lithium comes 

contact with air and moisture

• Complicated steps of recycling

• Difficult to extract selectively

• Testing of batteries are difficult



Pyrometallurgical Process

 Recovery of transition metals like Co, Ni etc.

 Huge investment for set up a plant

 Recovery rate is low

 Final residue is high

 High gas emission

Advantages:

 No pre-treatment

 Simple

 Large scale production

Disadvantages:

 High energy consumption

 hazardous gas emission

 Large scale production

Al, Li values reports to slag

Li-ion Battery Recycling (Pyro)

Discarded LIBs

High temperature 

reduction smelting

Slag
Alloy

(Co, Mn, Ni, Cu, Fe)

Smelting and casting



Hydrometallurgical Process

 Recovery of pure metals from active cathode material

 Recovery rate is high

 Final residue is low

 Low Gas Emission

 High Job creation as processes involved are labour intensive

Li-ion Battery Recycling (Hydro)

Discarded 

LIBs

Precipitation

Acid leaching
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Co, Mn, Ni 

precipitates

Advantages:

 Low energy consumption

 High metal recoveries (> 95%)

Disadvantages:

 Multiple steps

 Large effluent generation requiring 

suitable treatment



LIB recycling: Scale up operation from lab scale 

to prototype plant scale

10 lit/batch 20 lit/batch 150 lit/batch500 ml/batch
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50 ml/batch

10 lit/batch

200 lit/batch

Solvent 

Extraction

TRL-6Scale-up

Achievement
 Developed robust and sustainable LIB recycling technology through hydrometallurgical route.

 Established of LIB recycling prototype plant for technology demonstration to industries for ToTs

 Indigenous development of all processing equipment

 Up scaled LIB recycling technologies lab scale to proto-type plant scale (TRL-6)

 Filed 2 Indian Patent and 1 US Patent and published 2 Research articles in SCI journals based on LIB

recycling

 More than 25 industries have shown interest for absorbing the developed technology

 The developed technology has been transferred to nine (9) recycling industries

LIB Recycling TeamLIB recycling plant Inauguration Technology Transfer



Co3O4

NiO

Discarded LIBs Comminution Black Mass

Thermal 

Treatment
Li2CO3

Feed Generation
Solvent Extraction

Neutralization 

MnO2

Co-Ni alloy Mn rich slag

Hydrometallurgical 

Route

Pyrometallurgical 

Route

LIB recycling- Resource Efficiency & Circular Economy 
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Circular Economy and Greener Energy

Application

End-of-life

RefurbishmentRecycling

Recovered

Manufacturing

Li Co

Mn Ni

TRL-5

C-MET 

Technology



Circular Economy and Greener Energy

• The reduction of battery scrap volume

• Proper recycling of li-ion batteries

• Recovery of metals content

• Saving of primary sources

• Cost effective rural solar lighting system

• Eliminate danger of waste of LIBs to environment

• Economic benefits

• Increased Job Opportunities 



Thank you
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Collection Strategies
Sector Overview

Bulk Consumers Collection directly from Corporates, warehouses.
High Volumes
Good Quality of materials – Not Scavenged

Dealers, Repair Shops Spread Across the country. Network needs to be built.
Medium Volumes
Collections must be weekly. They cant hold volume due to space constraint. 
Material quality is good. 
Cost of procurement is high as they expect resale prices on spares

Consumers Low Volumes –
Very High Price of Collection. 
Done as a part of Buyback, Exchange programs
Significant for awareness

Informal Sector High Volumes available for collection
Low quality of materials. 
High Price of Procurement. Price demand based.

Strategy – Collect from All Sectors depending upon the economic feasibility



Recycling Facility – What is needed 
The following are the List of Machineries in the Recycling Unit. 

 Segregation & Dismantling 

 Cable Recycling 

 PCB Recycling 

 Compressor Cutting, Radiator Cutting ( For Ref & ACs)  

 Aluminum Smelting –

 Copper Smelting –Precious Metal Recovery which Includes Alkaline Stripping, Electrolysis, Acid Recovery process, Precious metal refining. 

 CFL Recycling

 CRT Recycling

 Cartridge Recycling

Pollution Control system Includes

 Dust Collector system with Cyclone and Bag House for Mechanical Process.

 Scrubber for Smelting 

 Fume Scrubber for Chemical Process

 Sewage Treatment Plant for domestic Wastewater

 Wastewater Treatment plant for chemical process 

Even for a moderate facility All of these are needed



SORT & SEGREGATE

Dismantling

Weigh & Record
Categorize
WASTE STREAMS

Plastic Metal

PCB

Final Segregation
(Plastic Family)

Final Segregation
(Ferrous/Non-
Ferrous)

Weight/Record

Chemical Process
Strip & 
Electrolysis

Emission 
From 
Process

Precious Metal 
Refinery

Environmental 
Protection

Fume 
Scrubber 
System

Dust 
Collector

Wastewater 
Treatment 
Plant

Safe Discharge
to Environment

Overall Process Flow

Procurement 
& Collection

Further Downstream 
Recycling

DESTRUCTION

Paper, Metal Scrap,  Wood

Mechanical Process
Crush & Pulverize, 
Metal Non Metal 
Separation

Component Separation

Metal
Form Ingots

Fibre Set to 
cement 
companies

Sorting Toner Cartridges Process Flow.ppt
Sorting Toner Cartridges Process Flow.ppt
Plastic Recycle.ppt
Metal Recycle.ppt
Electronics Recycle Apparent.ppt
Electronics Recycle Apparent.ppt
Video Destruction ALL.ppt
Paper Recycle.ppt
Wood Recycle.ppt
Electronics Recycle Hidden.ppt
Electronics Recycle Hidden.ppt
Electronics Recycle Hidden.ppt
Metal Recycle.ppt


Current Technique Novel Technique Remarks

Resource Recovery – Use of Parts, Enhance 

Life of Equipment

Indirect way of Preserving the Depleting 

Resources.

Pre Processing – Segregation, Dismantling 

Mechanical Process

Best Process to Achieve Recycling Efficiency 

and Recovery of All Materials

Gold Stripping – Cyanide Based.

Pros:

• Cost Effective

• Easy Handling

Cons:

Usage and Disposal of Cyanide.

Non Cyanide Based Strippers

Pros: 

Not Using Cyanide.

Cons:

• More Reaction Time

• More Expensive

In-spite of the Risks associated with Cyanide 

even now it is the most commonly used 

Technique. It is still the Best Technique 

provided the disposal is taken care of Properly

Precious Metal Recovery using Hydo-

metallurgy

Dissolution and Selective Precipitation.

Very Effective. 

Can Recover Au, Ag, Pt, Pd

Recovery efficiency is not as high as 

pyrometallurgy.

Precious Metal Recovery using Bio Leaching 

of Precious Metals

* Not Commercially Tried

Various Techniques used for Precious Metal Recovery



PCB’s , IC’s etc Crushing Melting
Base metal 

recovery

Precious ,
Rare metal Recovery &

Refining Using 
Electro-Winning 

and Refining using 
Hydrometallurgy

PCB’s , IC’s etc Manual
Dismantling

Crushing &
Mechanical

Process

Chemical process using 
Electrolysis, 

Selective Precipitation

Optimise reuse and 
recycling of

non metallic materials

Separate 
non-metallics from metallics.

Non metallics can be recycled 
into products

Limited amount of non 
metallics being

put into the process thus
reducing the danger 

of harmful
fumes being released 

to the atmosphere

* In the current scenario Pyrometallurgy though very efficient is not feasible due to various factors like pollution due 

high temperature handling, economic feasibility, very high investment etc. 

Pyro metallurgy and Hydrometallurgy
Pyrometallurgy

Hydrometallurgy



Precious Metal Recovery

Selective Dissolution 

and recovery using 

Electrowinning.

After Recovery Refining 

is done to purify the 

metals.



Copper and Aluminum Melting Plant
• There are smelters available 

but having an inhouse facility 

will help in capacity building

• 300-500 Kgs capacity plant will 

suffice



Precious Metal Melting
After Refining Precious 

metals Ingots are formed 

by melting.

For Gold and Silver 

Ingots are preferable. 

Pt and Pd salts are 

formed as products



Humble Recommendations
• Bulk Consumer Integration methods needed – Biggest source of leakage of material from the formal sector.

• Bulk Consumers to STOP Auctions without Audit of Recycling Facility. – CPCB guideline needed.

• “Regular & In-depth” Audit of Recycling process - Key to success of the New Rules.

• Depth of audit BEFORE generating Certificates – Very Important. 

• Over and above metals and precious metals we need to look into plastics disposal, Non recyclables disposals to TSDF, Co-Processing 

while generating certificates. 

• Mechanism of Recycling to be prioritized/ looked into/ closely monitored over mere GST invoices.

• Operational Furnace of Cu/Al – Mandatory for L-2, L-3 Recycler.

• Conversion Factor incentives for L-3 facilities – Very Important.

• Provide optimum Technical support & Financial Assistance to Company’s wishing to setup L-3 facility.

We truly deserve a World Class E-waste Recycling facility in BHARAT.





By

Virender Kaul
Head Operation

CPCB Regional Directorate

Bangalore

E-PARISARAA PVT. LTD.,
Plot No. 30 – P3, KIADB, Dobaspet Indl. Area,

Bangalore Rural Dist. – 562 111

website: www.ewasteindia.com email: recycle@ewasteindia.com

http://www.ewasteindia.com/
mailto:recycle@ewasteindia.com


During the Mann ki Baat Programme 29th January 2023, by our Hon'ble Prime Minister 

Shree Narendra Modi ji did mention about E-Parisaraa work on E-waste Management 

and Circular Economy.



Recycling drastically reduces energy consumption and 

Carbon foot print

Reduced water consumption

Reduced pollution of Air, water and Soil.

Generate employments in both rural and urban sector

Effects resource conservation by preventing dumping into 

landfills

Recycling also directly helps in “Make in India & Made in

India” to achieve Zero defect and Zero effect.

Future economic, environmental, social sustainability 

depends on recycling of so-called waste materials



Every ton of Steel recycled makes the following savings:

⚫ 75% of the energy needed to make steel from virgin material

⚫ 40% of the water required in production

⚫ 1.28 tons of solid waste

⚫ Reduction of air emissions by 86%

⚫ Reduction of water pollution by 76%
`

Every ton of Aluminum recycled makes the following savings:

⚫ 6 tons of bauxite

⚫ 4 tons of chemical products

⚫ 14MWh of electricity

It takes 70% less energy to recycle Plastics 

It takes 40% less energy to recycle Glass

Every ton of Paper recycled saves 17 fully grown trees.







India’s First Recycling operations since Sep. 2005

Dobaspet, Bangalore Rural, Karnataka

Hindupur,Andhara Pradesh



Dobaspet, Bangalore Rural, Karnataka

Hindupur, Andhara PradeshSegregation after Dismantling



E-wasteAuthorization received during December 2020

Dismantling line Spent Lithium Ion Battery processing area



1 Ton Capacity PCB’s Smelter with Common Gas Cleaning System and Oxygen Enriched Air 

blown into Combustion Chamber.

Gas Cleaning : Cyclone Separator, Adiabatic quench column, packed bed column, Bag filters.

Capacity  

Fuel

Max Temp

: 1 Ton PCBs /day

: Coke, Oxygen enriched Air

: 1350º C



Metal & slag collection 

in MS Ladle

EPPL specially designed Molten Metal Collection MS Ladle

Black copper Ingots

SlagBlack copper Ingot



Diesel Fired Tilting Furnace designed by EPPL EPPL designed Graphite StirrerArrangement

EPPL designed Stacker with 

weighing M/C for Holding Mould

Previous Anode Bar : 370 mm x   80 mm x 10 mm  

Wt.of each anode bar: about 3 kg

Present Anode Bar : 600 mm x 100 mm x 30 mm 

Wt.of each anode bar about 12 kg





Selective Recovery of Gold from Segregated 

Gold Plated  E-Waste using Selective Aqueous 

Strippers for Apparent gold plated areas only.

Collected Gold Foils Recovery of Gold 

sponge from    E-Waste

Glass Plant For Metal Extraction By 

Leaching attached to air Pollution control 

unit at the exhaust  

Anode Slime recovery  by 

electrolysis for precious metal 

by  Smelting of PCBs  using 

C-Met  Technology

Sources of Gold Plated  E-Waste(Network boards, Processors, 

Components, Connector pins etc)

Resource recovery from E-Waste



Fire Assay EDXRF

AAS
Laboratory



Reuse of EoL Solar PV Panels for Construction of Toilet Pods



Dr. Sinshuke Tanabe and his team of Ehime University Japan 

at E-Parisaraa, Bangalore, 19-9-2014



• Participated in various exhibitions

• World Environmental Day 2004 to 2014

• World Earth Day 2006 to 2014, Bangalore

• GO GREEN Fest.

• The European Union-India Workshop on 

Management of Electronic Waste

• National Environment Awareness Campaign

• Workshop on E-waste Awareness and  

disseminate information among industries

• Programs organized by TERI,TOXIC LINK,

CMCA, Saahas etc

• Presented more than 200 presentation 

across the country.





Questions ?

Please contact 

recycle@ewasteindia.com

mailto:recycle@ewasteindia.com


Restriction of Hazardous Substances (RoHS)
Test Procedures and Compliance

Dr. U. Rambabu M.Phil., Ph.D

Principal Scientist & Quality Manager

RoHS Testing Division

Centre for Materials for Electronics Technology (C-MET)
Min. of Electronics & IT (MeitY), Govt. of India

IDA Phase - III, Cherlapally, 
Hyderabad – 500051,

Telangana



SABIC Innovative Plastics Proprietary
A. Narayana Rao

08-03-2011

Rationale for RoHS Directive

Ecological 

Destruction

 Air

 Water Quality
 Soil Pollution

Land filling or 
illegal dumping of 

WEEE

Adverse 
Health
Effects

RoHS/WEEE: Keeps to a 
Minimum of Environmental 
Destruction and Adverse 
Health Effect on Eco 

System

Destruction of 
Ecosystem



Restricted 6 
Hazardous 
Substances

Cadmium (Cd)

Lead   (Pb)

Mercury   

(Hg)

Hexavalent 
Chromium (Cr6+)

Poly  Brominated 
Biphenyls (PBB)

Poly Brominated 
Diphenyl Ethers 

(PBDE)

Restricted Hazardous Substances



•Bis (2-ethylhexyl) phthalate (DEHP)

•Butyl benzyl phthalate (BBP)

•Dibutyl phthalate (DBP) 

•Diisobutyl phthalate (DIBP) 

Phthalates or phthalate esters, are esters of phthalic acid. They are mainly used

as plasticizers, i.e., substances added to plastics to increase their flexibility,

transparency, durability, and longevity. They are used primarily to soften polyvinyl

chloride (PVC).

Lower-molecular-weight phthalates, those derived from C3-C6 alcohols, are being

gradually replaced in many products in the United States, Canada, and European

Union over health concerns.

They are replaced by high-molecular-weight phthalates (those with more than 6

carbons in their backbone, which gives them increased permanency and

durability). In 2010, the market was still dominated by high-phthalate plasticizers;

however, due to legal provisions and growing environmental awareness and

perceptions, producers are increasingly forced to use non-phthalate plasticizers.

Substances to be added to RoHS3

https://en.wikipedia.org/wiki/Ester
https://en.wikipedia.org/wiki/Phthalic_acid
https://en.wikipedia.org/wiki/Plasticizer
https://en.wikipedia.org/wiki/Plastic
https://en.wikipedia.org/wiki/Polyvinyl_chloride
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Canada
https://en.wikipedia.org/wiki/European_Union


SABIC Innovative Plastics Proprietary
A. Narayana Rao

08-03-2011



Categories of Electrical and 

Electronic Equipment (EEE) 

Covered by EU WEEE & RoHS

Large Household Appliances

Small Household Appliances

IT and Telecommunications Equipment

Lighting Equipment

Electrical and Electronic Tools (with the 

exception of  large-scale stationary 

industrial tools)

Toys, Leisure and Sports Equipment

Medical Devices (with the exception of all implanted 

and infected products not covered by RoHS)

Monitoring & Control Instruments (Not covered by RoHS)

Automatic Dispensers



RoHS affects all the players in the electrical and electronic goods 
supply chain, including:

1. Original Equipment Manufacturers (OEMs)
2. Component makers
3. Sub-contractors
4. Assemblers
5. Distributors
6. Exporters
7. Traders

If you deal in any of these goods, your business is likely to be affected 
by RoHS:

1. Electrical equipment
2. Electronic products
3. Machinery and equipment except for large stationary tools
4. Electronic components
5. Metal fabrication
6. Rubber and plastics
7. Cables and wires

Whom does RoHS affect

……Supply chain management is crucial



Absorption of Lead

8
CENTRE FOR MATERIALS FOR ELECTRONICS TECHNOLOGY  (C-MET)

Distribution of Lead



 Neurologic effects on
children documented
at levels below 10 mcg/dL

 Low exposure effects:
lowered IQ, attention deficits,
and impaired hearing

 High exposure effects:
irritability, convulsions, coma, or death

 Similar effects in adults at higher
exposure levels

Neurologic Effects of Lead

CENTRE FOR MATERIALS FOR ELECTRONICS TECHNOLOGY  (C-MET)



Cadmium-Cd

 Human uptake of cadmium takes place mainly through food

 Foodstuffs that are rich in cadmium can greatly increase the
cadmium concentration in human bodies (liver, mushrooms,
shellfish, mussels, cocoa powder and dried seaweed)

 Diarrhoea, stomach pains and severe vomiting
 Bone fracture
 Reproductive failure and possibly even infertility
 Damage to the central nervous system
 Damage to the immune system
 Psychological disorders
 Possibly DNA damage or cancer development

Health Effects

CENTRE FOR MATERIALS FOR ELECTRONICS TECHNOLOGY  (C-MET)



CENTRE FOR MATERIALS FOR ELECTRONICS TECHNOLOGY  (C-MET)

Health Effects





CENTRE FOR MATERIALS FOR ELECTRONICS TECHNOLOGY  (C-MET)

 Most readily bioaccumulated- accumulates 
within organism faster than it is eliminated.

 2-step process from elemental Hg
• Oxidation into Hg(II) m
• Methylation into CH3Hg+

 Plants do store some Hg, but most of that
nasty CH3Hg is found lurking in bodies of
water.

 Predatory fish and the animals that directly
consume them tend to store the highest
concentrations.

Methyl Mercury



Public Notice



limb paralysisanaemia

anorexia

headache

colic seizure

Pb

Why these are banned?



Irritation of skin

Irritation of eye

lung edema

kidney disorder

itai-itai deceases

Hg

Why these are banned?



weakness
anaemia

kidney disorder itai-itai deceases

Cd

Why these are banned?

Lungs infection



Skin ulcer

mucosal ulcer

bronchial infection

lung cancer

Cr6+

Why these are banned?



Cr 6+



Thyroxin disturbance

Dioxin like toxicity

PBB & PBDE

Why these are banned?





Where we find Phalates



Black paints      

Pb = 5917 ppm



Pb = 9032 ppm

Blue paint     



Pb = 3365 ppm

Green paint     



Pb = 3556 ppm

Grey paint     



Extension of NABL accreditation up to Sep. 26, 2025



RoHS compliance means that a product has been

tested for 10 banned substances by an

independent authority, and that the tests confirmed

levels of the substances below the RoHS threshold.

What does RoHS compliant mean?



How Can Your Company Become RoHS

Compliant ?

To meet RoHS standards, you must undergo four steps:

1. Testing—on-site or remotely, via XRF or lab equipment

2. Process auditing—ensuring all manufacturing adheres to restrictions and 

guidelines on-site

3. Documentation review—companies submit technical assessments of 

materials, drawings, test reports, and compliance certificates. A technical 

file is required.

4.     Certification statement—an RoHS certificate of compliance is issued.



• No exact or drop-in replacement

• Several alternative materials have been 

recommended for each of the banned materials.

• There is not yet much field data available for the new 

materials.

• Most of the cases, the alternative materials are costly 

and inferior in performance.

• More R & D is needed in near future.

Summary status (1)



 There has been a substantial amount of money
spent by industry to be in compliance with RoHS.

 Customer requirements are having a significant
impact on industry and harmonization of
requirements is encouraged.

 Additional RoHS laws or changes to the existing
RoHS law by including some more hazardous
chemicals would have a heavy impact on industry.

Summary status (2)



Suggested Solution ……….

1. Safe recycling of existing e-waste

2. Strict implementation of RoHS regulations

3.  Personal realization and discipline in using  
“emerging materials and devices”


