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Abstract-"E-waste" is a popular, informal name for 

electronic products nearing the end of their "useful life”. E-

wastes are considered dangerous, as certain components of 

some electronic products contain materials that are 

hazardous, depending on their condition and density. The 

hazardous content of these materials pose a threat to human 

health and environment. Discarded computers, televisions, 

VCR’s, stereos, copiers, fax machines, electric lamps, cell 

phones, audio equipment and batteries if improperly 

disposed can leach lead and other substances into soil and 

groundwater. Many of these products can be reused, 

refurbished, or recycled in an environmentally sound 

manner so that they are less harmful to the ecosystem. In 

this paper we are discussing the composition of E-waste and 

the management of E-waste for the betterment of life. 
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I. INTODUCTION 

The electrical and electronic waste (e-waste) is one of 

the fastest growing wastestreams  in  the  world.  The  

increasing “market  penetration”  in  developing 

countries, “replacement market” in developed 

countries and “high obsolescence rate”    make e-

wasteas one of the fastest growing waste streams. 

Environmental issues  and  trade  associated  

with  e-waste  at  local,  transboundary  and 

international level has driven many countries to 

introduce interventions.  

In accordance  with the National 

Environmental Policy  (NEP) and  to address 

sustainable  development  concerns, there  is a  need 

to facilitate  the  recovery and/or reuse of useful 

materials from waste generated from a process 

and/or from the use of any material thereby, 

reducing the wastes destined for final disposal and 

to ensure the environmentally sound management of 

all materials. The NEP also encourages giving legal 

recognition and strengthening the informal sectors 

system for  collection and recycling of  various 

materials. In particular considering  the  high  

recyclable  potential  of  e-waste  such  wastes  should  

be subject to recycling in an environmentally sound 

manner.  

II. E-WASTE 

In the simplest of terms, Electronic Waste – e-

waste for short – or Waste Electrical and Electronic 

Equipment (“WEEE”), includes all types of 

electronic equipment‟s/ products, which have 

become obsolete or have been discarded due to: 

 Advancement in technology 

 Changes in fashion, style, status or perception 

 Nearing the end of their useful life 

The term „e-waste‟ is generally understood to refer to 

any old, obsolete, end-of-life appliances using 

electricity which have been disposed off by their 

owners. E-wastethus would include discarded old 

computers, television sets, refrigerators, radios, 

telecommunication equipment, laboratory 

equipment, and other handheld gadgets – basically 

any electrical or electronic appliance that has reached 

its end-of-life. 

E-waste has been one of the fastest growing 

waste streams in the world. While e-waste contains 

valuable materials such as aluminium, copper, gold, 

palladium and silver, it also contains harmful 

substances like cadmium, lead and mercury. In the 

absence of suitable techniques and protective 

measures, recycling e-waste can result in toxic 

emissions to the air, water and soil and pose a serious 

health and environmental hazards. 

A. Composition of E-Waste 

Composition of e-waste is very diverse and differs in 

products across different categories.  Broadly, it 

consists of ferrous and non-ferrous metals, plastics, 

glass, wood & plywood, printed circuit boards, 

concrete and ceramics, rubber and other items. Iron and 

steel constitutes about 50% of the e-waste followed by 

plastics (21%),  non-ferrous metals  (13%)  and  other 

constituents.  Non-ferrous metals consist of metals like 

copper, aluminium and precious metals ex. silver, gold, 

platinum, palladium etc. The presence of elements like 

lead, mercury, arsenic,cadmium,  selenium,  and  

hexavalent  chromium  and  flame  retardants  beyond 

threshold quantities in e-waste classifies them as 

hazardous waste. 

 Very diverse compositions and differs in 

products across different categories. 

 More than 1000 different substances, under 

“hazardous” and “nonhazardous” 

categories. 

 Consists of ferrous (50%) and non-ferrous 

metals (13%), plastics (21%), glass, wood 

& plywood, printed circuit boards, concrete 

and ceramics, rubber and other items. 

 Non-ferrous metals consist of metals like 

Copper, Aluminium and precious metals  

e.g. Silver, Gold, Platinum, Palladium etc. 

 Presence of Lead, Mercury, Arsenic, 

Cadmium, Selenium, and hexavalent 

Chromiumand Brominated flame retardants 
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beyond threshold quantities in E-waste 

makes it hazardous waste. 

B. Possible Hazardous Substances in 

Components 

The substances of most concern are the heavy metals 

such as lead, mercury, cadmium and chromium (VI), 

halogenated substances (e.g. CFCs), polychlorinated 

biphenyls, plastics and circuit boards that contain 

brominated flame retardants (BFRs). BFR can give 

rise to dioxins and furans during incineration, which 

may be found in selected E-waste item is given in 

table 2.1 

 

Table 2.1: Possible Hazardous Substances in E-waste 

 

III. E-WASTE MANAGEMENT 

The establishment of E-waste Recycling & Treatment 

Facility shall be in line with the existing 

Guidelines/best practices/requirements in India for 

establishing and operating “Recycling  and  

Treatment  and  Disposal  Facilities”  for  hazardous 

wastes. Such facilities shall be set up in the 

organized sector. However, the activities  presently  

operating  in  the  informal  sector  need  to  be  

upgraded  to provide a support system for the 

integrated facility. This would enable to bring the non-

formal  sector  in  the  main  stream  of  the  activity 

and  facilitate  to  ensure environmental compliances. 

E-waste treatment involves complex treatment 

rationale is driven by “Material Flow”. This is 

compared with best available technology and e-waste 

treatment technology currently used in India.       

A.  Approach and Methodology 

The approach and methodology to determine the 

hazardousness has been described in following steps. 

This approach follows the basis  used  by 

“Department  for  Environment, Food  and  Natural  

Affairs”, Government  of  United  Kingdom  to  

classify  E-waste. However, it has been customized as 

per Indian situation. 

 

Step - 1:  To Identify The E-Waste Category Item: 

The identification includes the E-waste 

items and its tentative year of  manufacture.  

The  year  of  manufacture  gives  a  number  

of information ex. Technology and likely 

component present in the E-waste.  

 Step - 2:  To Identify The E-Waste Composition or  

Determine It  : 

The identification of E-waste composition or 

its components can be determined by its year 

of manufacture. Ideally, industry association 

should  maintain  record  of  “Electrical  and  

Electronic  Equipment” composition,  which  

should  be  regularly  updated  to  facilitate  

its treatment, once it becomes E-waste. In 

case of doubt, carry out testing of E-waste 

to find out the concentration.  

Step – 3:  To Identify Possible Hazardous 

Contenin E-Waste  : 

If the E-waste has hazardous content, then 

refer schedule 1 and schedule 2 of “The 

hazardous waste (Management and 

handling) Rules 2003”. A comparison of 

thresholds of hazardous substances followed  

in  Europe  with  respect  to  that  

mentioned  in  Indian regulations, which 

may occur in E-waste. 

Step–4: To Identify, Whether The E-Waste 

Component is Hazardous or The Entire 

E- Waste Item is Hazardous : 

The determination of hazardousness  of   E-

waste  from  washing machine, refrigerator, 

computer monitor and personal computer . 

The contents of these E-waste items have 

been takenfrom  the data  of  globally 

accepted  data of  industry associations. 

B.  Recycling, Reuse and Recovery Options  

The composition of e-waste consists of diverse items 

like ferrous and non-ferrousmetals,  glass,  plastic,  

electronic  components  and  other  items  and  it  is  

also revealed  that  e-waste  consists  of  hazardous  

elements. Therefore, the major approach to treat e-

waste is to reduce the concentration of these 

hazardous chemicals and elements through recycle 

and recovery.   

In the process of recycling or recovery, certain 

e-waste fractions act as secondary raw material for 

recovery of valuable items. The recycle and recovery 

includes the following unit operations.   

Component Possible Hazardous 

Content 

Plastic Phthalate plasticize, BF 

Insulation Insulation ODS in foam, 

asbestos,    refractory 

ceramic fiber 

CRT Lead, Antimony, 

Mercury, Phosphors Lead, Antimony, Mercury, Phosphors 

LCD Mercury Mercury 

Rubber Phthalate plasticizer, BFR Phthalate plasticizer, 

BFR 

Wiring / Electrical Phthalate plasticizer, Lead, BFR Phthalate plasticizer, 

Lead, BFR 

Circuit Board Lead, Beryllium, Antimony, BFR Lead, Beryllium, 

Antimony, BFR 

Fluorescent Lamp Mercury, Phosphorus, Flame Retardants Mercury, Phosphorus, 

Flame Retardants 

Thermostat Mercury Mercury 

BFR - containing 

plastic BFRs 

BFRs 

Batteries Lead, Lithium, Cadmium, Mercury Lead, Lithium, 

Cadmium, Mercury 

CFC, HCFC, HFC, HC Ozone depleting substances Ozone depleting 

substances 

External electric cables BFRs, plasticizers BFRs, plasticizers 

Electrolyte Capacitors  

(over L/D25mm) Glycol, other unknown substances 

Glycol, other unknown 

substances 
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Fig 3.1 Process flow chart for recovery of saleable materials 

e-waste 

 

(i) Dismantling : 

Removal of parts containing dangerous 

substances (CFCs, Hg switches, PCB); 

removal of easily accessible parts containing 

valuable substances (cable containing 

copper, steel, iron, precious metal containing 

parts, e.g. contacts).  

(ii) Segregation of ferrous metal, non-

ferrousmetal and plastic: 

This separation is normally done in a shredder 

process.  

(iii) Refurbishment and reuse:  

Refurbishment and reuse of e-waste has 

potential for those used electrical and 

electronic equipments which can be easily 

refurbished to put to its original use.  

(iv) Recycling/recovery of valuable materials : 

Ferrous metals in electrical are furnaces, 

non-ferrous metals in smelting plants, 

precious metals in separating works.  

(v) Treatment/disposal of dangerous 

materials and waste:  

Shredder  light  fraction  is  disposed  of  in  

landfill  sites  or  sometimes incinerated 

(expensive), CFCs are treated thermally, PCB 

is incinerated or disposed of in underground 

storages, Hg is often recycled or disposed of 

in underground landfill sites.  

C. Treatment & Disposal Options 

The presence of hazardous elements in e-waste 

offers the potential of increasing the intensity of their 

discharge in environment due to landfilling and 

incineration.The potential treatment disposal 

options based on the composition are given below:  

(i) Landfilling  

The literature review reveals that degradation processes 

in landfills are very complicated and run over a wide 

time span. At present it is not possible to quantify  

environmental  impacts  from  E-waste  in  landfills  for  

the  following reasons: 

 Landfills contain mixtures of various waste 

streams;   

 Emission of pollutants from andfills can be 

delayed for many years;  

 According to climatic conditions and 

technologies applied  in landfills  (e.g. 

leachate   collection   and   treatment,   

impermeable   bottom   layers,   gas 

collection), data on the concentration of 

substances in leachate and landfill gas from 

municipal waste landfill sites differs with a 

factor 2-3.  

One of the studies on landfills reports that the 

environmental risks from landfillingof e-waste cannot 

be neglected because the conditions in a landfill site are 

different  from  a  native  soil,  particularly  concerning  

the  leaching  behavior  of metals. In addition it is 

known that cadmium and mercury are emitted in 

diffuse form or via  the  landfill  gas  combustion  plant.  

Although  the  risks  cannot  bequantified  and  traced  

back  to  e-waste,  landfilling  does  not  appear  to  be  

an environmentally sound treatment method for 

substances, which are volatile and not biologically 

degradable  (Cd, Hg, CFC), persistent  (PCB) or with 

unknown behavior in a landfill site (brominated flame 

retardants). As a consequence of the  complex  material  

mixture  in  e-waste,  it  is  not  possible  to  exclude 

environmental (long-term) risks even in secured 

landfilling. 

(ii) Incineration   

Advantage of incineration of e-waste is the reduction of 

waste volume and the utilization of the energy content 

of combustible materials. Some plants remove iron 

from the slag for recycling. By incineration some 

environmentally hazardous organic   substances   are   

converted   into   less   hazardous   compounds. 

 Disadvantage of incineration are the emission 

to air of substances escaping flue gas  cleaning  and  the  

large  amount  of  residues  from  gas  cleaning  and 
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combustion.  

There is no available research study or 

comparable data, which indicates the impact of e-waste 

emissions into the overall performance of municipal 

waste incineration plants. Waste incineration plants 

contribute significantly to the annual emissions of 

cadmium and mercury. In addition, heavy metals not 

emitted into the atmosphere are transferred to slag and 

exhaust gas residues and can re-enter the environment 

on disposal. Therefore, e-waste incineration will 

increase these emissions, if no reduction measures like 

removal of heavy metals from are taken. 

IV. CONCLUSION 

Model facilities employing environmentally sound 

technologies and methods for recycling and recovery 

are to be established. Criteria are to be developed for 

recovery and disposal of E Wastes. Policy level 

interventions should include development of e-waste 

regulation, control of import and export of e-wastes 

and facilitation in development of infrastructure.It 

should set targets for collection and reuse/recycling, 

impose reporting requirements and include 

enforcement mechanisms and deposit/refund schemes 

to encourage consumers   to  return  electronic  

devices  for  collection  and  reuse/recycling.   

End-of life management should be made a 

priority in the design of new electronic products. 

Establishment of e-waste collection, exchange and 

recycling centers should be encouraged in partnership 

with private entrepreneurs and manufacturers.  
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