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1 PREAMBLE  

CONTEXT 
The need of Electrical and Electronic Equipment (EEE) is increasing very rapidly in India and 
especially in Bangalore area. This is a consequence of a strong development in the research and 
development of hard- and software (information and communication technology ICT), as well as 
outsourcing of many services (accounting, customer services, technical support, etc,). Besides, 
private demand of EEE is also increasing rapidly. Waste from Electrical and Electronic Equipment 
(WEEE or e-waste) is therefore already a big issue, and should become very quickly a major 
concern regarding environmental and health impacts. Importation from western countries is 
another source of e-waste and impacts related to their recycling. 
WEEE comprise : office & communication appliances (computers, mobile phones, printers, etc.), 
entertainment electronics (TVs, HiFis, portable CD players etc.), large household appliances 
(ovens, refrigerators etc.), small household appliances (toasters, vacuum cleaners etc), lighting 
equipment (mainly fluorescent tubes), E-tools (drilling machines, electric lawnmowers etc.), 
medical appliances and instruments, telecommunication or industrial appliances (servers, 
equipment, surveillance equipment etc), and so on. 
Obsolete WEEE has a high value and is the source of income for many people in Bangalore. It 
contains functioning parts that can be sold on second hands market or metals such as steel, 
aluminium, copper, or even gold and silver that are sorted out of the waste and sold to resellers.  
However, e-waste includes pieces with potentially harmful substances that should be managed 
and treated with precaution. These substances can be released more or less easily and thus, 
endanger the health of the worker or the population and of the environment. Some substances are 
a direct threat for the recyclers, the population or the environment, as they are poisonous and are 
can be easily released when the appliance is smashed or carelessly dismantled. These are, for 
example: mercury in some relays or thermostats (e. g. coffee machines), in discharge lamps from 
Liquid Crystal Display (LCD) or some copy machines, as well as in some battery types. Other 
examples are barium in getter found in all cathode ray tube (CRT), or ozone-depleting substances 
in refrigerators. The threat of other pollutants is less direct, as they are strongly bound to the 
material. This is the case for brominate flame retardants (BFRs) or phthalate plasticizers in plastic 
from wires, computer housing or circuit boards, for lead in the glass of CRT screen, etc. However, 
elimination processes might release them and provoke serious threat for the health and the 
environment. Some BFRs are known to generate halogenated organic compounds (dioxin) during 
incineration process. Last but not least, recycling practices can also provoke serious health and 
environmental impact, for example when trying to gain gold from E-wastes by CN- or Hg-
extraction. 
Therefore, a systematic depollution of the material is the best way to avoid health and 
environmental risk from WEEE’s pollutants. Visits of the informal and formal recycling sector have 
shown that it is possible to improve this initial depollution. For this, recyclers should be able to 
recognise hazardous parts and dismantle them properly. Another priority is to find recycling or 
elimination facilities for these hazardous wastes. 
Different NGO and industrial initiatives are working on this issue and try to improve the 
management of e-waste. Eleven recyclers have gathered into the Eco-Bird association to improve 
their processing and market place. Training programs have started to make the recyclers aware of 
the health and environmental impact of their activity, and to work with them on solutions to improve 
the recycling processes. The acceptance is good, as the reward is to get by October the CFO 
(certificate of operating) and the CFE (certificate of establishment) from the state, which should 
allow them to get e-waste from more clients. The condition is to pass a control (water act, air act).  
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OBJECT OF THE MANDATE  
The goals of this work are to:  
�  Improve the depollution of electronic waste to prevent impact of hazardous substances on the 

health of the worker, of the community and on the environment 

�  Improve the dismantling security and working condition during dismantling of the waste  

�  Improve the efficiency of dismantling and the quality of product in order to increase the market 
chance of this activity in a probable soon growing competition with industrial actors. 

These measures should also facilitate their ability to get the CFO and CFE. 
Therefore, the work focuses on the following points: 
�  Identification of the major pollution parts in e-waste. 

�  Instruction to remove and handle them properly. 

�  Suggestions to prevent environmental impacts of the dismantling activity 

�  Suggestions to improve working security and working condition. 

�  Suggestions to improve efficiency and products quality through better dismantling tools or 
organisation. 

2 METHODOLOGY AND LIMITS  

This work is basically the result of observations made during a five-day visit to Bangalore. The 
programme consists of a one-day visit to the informal recycling sector and two-day visit to the 
formal sector recyclers. Each visit lasts from one to four hours. 
The purpose of these visits was to analyse the e-waste pre-processing (dismantling), to document 
the analysis and to outline improvement measures that could be brought out to recyclers by 
trainers during training modules. This analysis comprised the observation of:  

-  Situation: sites, installations, number of workers, space organisation, etc. 

-  Material: Input material (e-waste), dismantling/recycling products, waste, fate of 
hazardous fractions 

-  Dismantling process: methods and tools, 

-  Conditions: working conditions and safety 
The situation during the visit was not always representative of the normal working conditions: visits 
were announced, recyclers often stop to work to welcome, speak with the visitors and answer to 
the questions, etc. Furthermore, some recycling activities were not ongoing due to work 
organisation (many recycling operations do not run continuously). 
Therefore, this work reports an analysis based on observation done at a certain time and in 
particular places. Nevertheless, precious and sufficient information was gathered to suggest some 
improvements of the pre-processing of e-waste recycling regarding environment impacts, health 
threats, process productivity and quality. 

4 VISITS OF THE INFORMAL SECTOR OF E-WASTE RECYCLING  

The waste stream is in the hand of many recyclers active at different levels of the e-waste stream. 
The places visited were two workshops from two different quarters in Bangalore. 
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MG-ELECTROSCRAPS  

Situation 
The workshop consists of a room of about 4 by 4 m large, with direct opening onto the street. 
Material to be sorted is piled up at the back of the room directly on the ground. The workers (about 
4 persons at that time) work directly on the ground. The fractions are stored on the side of the 
room, either sorted in bags or on shelves, or just in piles. Temporary storage of the material and 
some of the dismantling work are also done outside of the workshop, on the pavement above the 
water ditch.  

Material 
The input material seems to vary strongly according to what is found on the e-waste market. It 
consist of complete EEE appliances or is purchased in bulk already partially dismantled and sorted 
from functioning parts or more valuable fractions. At the time of the visit, there were some large 
industrial electronic appliances (probably servers), a few personal computer units, and a pile of 
about one metric tonne of electronic scraps consisting of printed circuit boards (PCB) with all 
constituent (capacitors, connectors, batteries, wire etc.), old telephones, scrap iron, plastic, and a 
lot of dust and unidentified small fractions. Apparently, this workshop doesn’t treat cathode ray 
tube (CRT). 
Products of the dismantling and sorting process are scrap iron, fractions with gold (connector, 
PCB, etc.), electrical wires, e-waste scrap of lower value, etc. 
Process wastes were not well identified but consist probably of plastic, tiny fractions and dust from 
the electronic scrap and dismantling work, capacitors, non-functioning batteries, etc. A good part of 
them are probably evacuated with the metal scraps. 
There is no depollution of the e-waste of their hazardous fractions. Batteries are tested and sell if 
they are still functioning. Non-functioning batteries, capacitors, barium getter, etc. are resold as 
metal scraps to the next step of the recycling chain. 

Dismantling process 
Dismantling work depend on the material input. At the time of the visit, workers were dismantling 
electronic appliances to gain large metals pieces, copper wire, gold containing parts, and other 
valuable fractions. Dismantling was rather rough and expeditious, and work came quickly to 
hammer and chisels. The workers use simple tools such as screwdrivers, pliers, chisel, hammers, 
sledgehammer, or magnet (to identified ferrous and aluminium fractions, and to collect small metal 
pieces, etc.). 
The work is done on the floor in the centre of the room or on the doorstep.  

Conditions 
Work conditions and tools are rudimentary. Work is done on the floor and no protection equipment 
seems to be available.  
The floor was tidy. However, since storage and work is done in the same room, dust control is 
almost impossible: dust from electronic scrap will affect the workers, and the dismantling or 
breaking activity will generate dust, which will accumulate in the stocks. This situation can lead to a 
very poor air quality in the workshop, and storage in piles doesn’t make it possible to empty the 
working place to give it a big sweep. It should be reminded that dust from e-waste can be very 
harmful as it contains heavy metal dust, plastic dust with epoxy, phthalate plasticizers, flame 
retardants, ink powder, etc. No protection masks were used to reduce inhalation. Another problem 
is the fate of dust  
Chiselling work was loud and harmful, and no ear protection was used by the person doing this 
work, nor by the others.  
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WORKSHOP NEIGHBOURING THE ECO-BIRD OFFICE 
Although this visit was actually not part of the program, it brings out some interesting elements. 
The workshop is larger than MG-Electroscraps, and consists of 3 rooms of about 4 by 3m each. 
The fact of having more than one room allows separating working area from storage. This 
opportunity was well used there. Consequently, both areas were tidy and functionally organised. 
Storage seemed to be systematic and well organised. 

OBSERVATIONS SUMMARY AND RECOMMENDATIONS  
Following is a list of observations and recommendations made during the visits of the informal 
recyclers. Some are already mentioned above. 

Positive points: 

�  Authorised dealer. 

�  Material stock is sheltered (inside) 

�  Working area seems to be kept clean 

Weak points: 

�  Space available might be limited when several peoples work together. Critical in term of dust 
production, noise emission, and eventual fractions projection. Part of the work is then probably 
transferred to the street, with the risk of spreading polluted dust and hazardous substances on 
the street and in the water channel. 

�  A single room does not allow separating working area - where workers spend most of the time 
- and storage area. As discussed above, this might lead to poor hygienic conditions. 

�  Piles of material cannot be taken easily aside to clean up the dust, or in case of emergency 
(fire, flood).  

�  Sorting of e-waste by breaking rather than dismantling. 

�  No security material (gloves, eyes or ear protection). 

�  The question remains of the fate of dust and sweepings, which are very probably 
contaminated by heavy metals (for example small fractions of Pb/Sn solder or Cu produce 
when chiselling scrap printed circuit boards). Regarding this problem, dust and small fraction 
minimisation should be considered as a critical aspect, especially when a water-canal runs just 
below the workshop entry.  

�  No depollution of e-waste, nor collection, storage and disposal of hazardous material 
(batteries, capacitors, etc.). 

�  A getter pastille from a CRT was found in the sorted electronic scrap. The workers were not 
aware of the risk of this substance or what to do with this fraction. As it is manly made of 
metal, they put it with metal scrap. 

Improvement proposals: 

�  Depollution of e-waste  from its hazardous component is a priority. Workers should be trained 
to identify hazardous components and substances, to be aware of the direct threat they 
represent for them and the community, and the long term threat as a sanitary problem it 



Electronic waste recycling in Bangalore, India – Monitoring of the dismantling and the management 
of hazardous waste  

BIRD, RDS SA, 07/2006  9 

represents when disposed of in the environment. In addition, they should be informed about 
the precaution to take during dismantling of those critical fractions. They should know how to 
handle and store them. Finally, a collection system should release the recyclers from this 
hazardous wastes. This point will be developed later as it represents the cornerstone of 
depollution. 

�  Storage of material  in boxes (made of cardboard, wood, metal, etc) or bags improves the 
general hygiene level, as it prevent accumulation in the material of dust generated by the work. 
It also prevents dispersion of the dust from the material in the workshop. In addition, storage of 
this box or bag on a palette base would allow moving the whole material to give seasonal big 
sweeping actions. This is important as dust and the accumulation of small e-waste fraction are 
contaminated with pollutants (heavy metals, glass fibres, epoxy with phthalates or flame 
retardants, rest of toner and inks, abrasion dust of all kind of waste). These can be a serious 
risk for lung diseases. In addition, rational storage is a key element for higher work efficiency, 
as it allows finding or moving material rapidly, a good overview of the capital, to save place, to 
save tools, etc.  

�  Dismantling  material with screwdrivers and pliers generally allows a better material recovery 
than with hammer and chisel. Disassembling parts of an appliance with a hammer is often a 
first temptation to gain time and energy. However, when, as often, it comes to a resistant 
piece, further dismantling is then much more difficult, as parts have been distorted or broken. 
Separation with hammer and chisel usually does not produce clean material, but rather parts 
with pieces of other material still attached. For some fractions (aluminium, copper, etc.), these 
impurities can lead to a lower resale price. Breaking material often leads to the loss of small 
fractions of valuable materials as scrap. Moreover, it produces a lot of contaminated dust and 
sweepings, which accumulate in the workshop or is swept out to the street where it causes 
ground and water contamination. In that sense, dismantling is also a measure for hazardous 
dust minimisation. To promote dismantling against breaking, use of more sophisticated tools 
such as electrical or pneumatic screwdrivers can be very effective, though needs some 
investment. 

�  Workers should use safety material  such as goggles, gloves and ear protection when 
necessary, for example when using hammer and chisel to separate components from PCB. 
Goggles protect eyes from splinters and dust, gloves protect hands against cuts, hammer 
impacts and to a certain extent against skin contact with hazardous substances (lead, 
cadmium, acids, caustics, etc,). They should be used in particular when handling unknown 
substances (powder, liquid, etc.). Ear protection protects the hearing from noise of impacts or 
machinery. When using a hammer, not only the person handling it should be protected, but 
also the other persons present, as well as their ears. It is possible to find ear protections that 
do not disturb audition during normal conditions, but are only activated at the moment of the 
impact. However, they are more expensive than normal ear protection. Mask should be used 
when opening dusty appliances. Inhalation of dust produced during e-waste handling and 
sorting is contaminated by heavy metals and other hazardous powder, and can cause serious 
respiratory ailments. 

�  Dust and sweepings minimisation . It is not possible to avoid dust emission during 
dismantling and sorting of e-waste, as e-wastes are often already full of it. Inhalation 
precaution (mask, good ventilation in the room) should be taken when opening such dirty 
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appliances. Minimisation measures lead to significantly lower dust and sweepings production, 
and thus much better working conditions:  

-  Sorting by dismantling instead of breaking.  
-  Vacuum cleaning the inside of dirty appliance (especially photocopy machines). 

-  Daily cleaning of the work place to prevent dirt spreading through the whole 
workshop. 

-  Keep the work room as free as possible free of storage (e-waste, tools, etc.) and 
open shelves. It is then much easier to give the workshop a complete sweep. 

-  When possible, store e-waste and e-waste product in a separate room to avoid 
transfer of dust between the working area and them. 

-  A good solution to avoid dust and splinter dispersion is to confine the working place 
with a 50 cm high partition (see photo from E-Parisaraa). In addition, the inside part of 
the partition could be cover with a soft layer (foam, leather, wood, etc.) to protect the 
worker from injured by bounces. 

5 VISITS OF THE FORMAL SECTOR OF E-WASTE RECYCLING  

E-PARISARAA PVT. LTD. 

Situation 
E-Parisaraa Pvt. Ltd is a new factory of about 35 employees, in a two floor buildings located at 
about 60 km north west of Bangalore. The future controlled landfill for hazardous wastes should be 
built very soon next to it. E-Parisaraa is in function for already 10 months, and has treated to now 
(end of June 2006) about 200 t of e-waste (about 1t/d). The turnover should rapidly increase to 3 t / 
d next year. E-Parisaraa Pvt. Ltd is certified ISO 14’001. M P. Parthasarathy, director of E-
Parisaraa is the owner of another factory for gold plating. He started with e-waste business to 
furbish this factory with gold. 
Most of the workers come from the village nearby. 
The building consists of two floors, with 4 main rooms and an open courtyard on the ground floor, 
and the office and storage rooms on the first floor. 

Material 
Material consists of complete EEE appliances delivered directly from majors ICT companies. Most 
of the material has been imported in India costume free and has to be irremediably damaged 
before going out of the companies. E-Parisaraa also collect other EEE like tube lamps. 
Products of the dismantling and sorting process are metal scrap, fractions with gold (connector, 
PCB, etc.), electrical wires, etc.  
Process wastes are glass from CRT, luminescent powder in CRT, batteries, capacitors, toner 
powder from photocopy machines, etc. Many of these fractions don’t have yet a defined fate. This 
is an issue M Parthasarathy is working on. Contacts have been taken with manufactures to recycle 
some fractions. Some are interested, however for important quantity. Meanwhile, those waste are 
collected and stored in the building. The future landfill for hazardous substances could also accept 
some of these wastes.  
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Dismantling process 
The dismantle process is very effective and well organised. The working programme depends on 
the situation: during the visit, a good part of the workers were collecting material by an important IT 
company. When material is coming, priority is to reduce volume. That is, sorting and sorting 
material, and dismantling the housings and large metal scrap fractions.  
The first two rooms, when entering in E-Parisaraa building, are dedicated to storage of electronic 
material. Material units are then brought to a space where large plastic and metal elements (e.g. 
metal or plastic housings) are dismantled. E-waste is then brought to a next room where workers 
(mainly women) proceed to the depollution of the material, and separation of printed circuit board 
(PCB). Gold connectors and other valuable fraction are sorted after being dismantling. 
Iron containers on wheels allow transporting fraction from one stage of the process to the other. 
PCB are brought to the next room where they are cleaned from their component (e.g. small 
capacitors, connectors) with an electrical chisel, then reduce to small fraction and finally to powder. 
Copper is recover with the help of a flotation table where epoxy and light material is gently swept 
away by water, as Cu is collected in a separated recipient. However, this process might be 
abandoned, as the big metal recyclers company in Belgium Umicore Ltd is interested to buy all 
PCB sorted at E-Parisaraa to recover precious metals.  
E-Parisaraa also treat CRT in a “fume hood” creating a confined environment to avoid emission of 
dust (see picture). Prior to enter this unite, CRT are pressurise by breaking the very top of the 
electron gun to prevent implosion risk. In the fume hood, the CRT glass is cut with the help of an 
angle grinder. Luminescent powder is vacuumed with and stored in bags. Glass is then broken in 
small fraction and stored in large plastic container. 
Fractions are sorted and stored separately in cardboard box (PCB), mobile metal containers 
(transformators, capacitors, motors, etc), bags (CRT luminescent powder), or plastic containers 
(glass for CRT, battery, etc.). Precious fraction and hazardous component are stored in a separate 
room on the first floor.  

Conditions 
The plant is situated in a quite place, remote from traffic noise and pollution. The management 
seems to be clever and responsible in terms of resources and social aspects. M. Parthasarathy 
develops installations in order to improve working condition and dismantling efficiency. Workers 
are also very well equipped with hands electrical tools.  
All employees are obviously well trained for their work and aware of the use of protection 
equipments (gloves, glasses, mask, etc.).  
The working places are luminous, well aerated, and are kept clean. Dust emission is reduced by 
the presence of vacuum and filter system at all working place-generating dust (chiselling, grinding 
of PCB, cutting of CRT glass). 

‘ASH’  RECYCLERS 

Situation 
“Ash recyclers” is a company authorised to handle hazardous waste. It collects E-waste from 
different large ICT companies. The company occupied 3 floors of a building located in the city. 
Spatial organisation is rational and allows a good separation of the different affectations: one room 
is dedicated for the reparation and dismantling work, another for storing e-waste, and another large 
one to store all fractions gained from the dismantling and sorting. At the time of the visit, nobody 
was working in the building. 
The philosophy of “Ash recyclers”, as explain M Shetty Puttanna Sreenath, is to reuse all what can 
be saved from electronic waste. Functional appliances are checked and sell or given to education 
institution. Functional components from non-functional appliances are recovered to build second 
hands appliances or to be sell as components. All components are dismantled carefully to avoid 
damaged and sorted according to types, size, model, etc. Every parts of the appliance are 
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checked, and if they can still be used, they are sorted and resold in bulk. This recovering system is 
applied for hard disc, motors of ventilation system, capacitors, keynotes of keyboards, screws, etc. 
Printed board are reconfigured when they are not functioning properly, printer cartridge are 
collected and sold to an another company to be refilled and sold in the second hand market, if 
monitors don’t function anymore, they are transformed into black and white TV, etc.  

Material 
According to what could be seen, e-waste is mainly constituted of office electronic appliances: 
computers, printers, monitors, keyboards, etc. 
Process products are all constituents from office electronic appliances: from complete personal 
computer set, to sorted screw or keynotes from keyboard.  
According to Mr Sreenath, this recovering system allows to reduce wastes to only 5 % of the input 
material. These are broken PCB, non-functioning electron gun, wires, damaged metal pieces, 
batteries, broken capacitor, etc.  
A part of the repaired appliances (computers, monitors, printer, etc.) are offered to education or 
social institution. The repaired or sorted material is resold in the second hand market in the region 
or resold in all India as well as China for the toy industry (screw, motors, capacitors, etc.). 

Dismantling process 
At the time of the visit, no workers were working in the workshop.  
The work consists essentially on repairing and recovering parts of electronic appliance. It is 
essentially a manual work done apparently by woman of the quarter. No tools or large equipments 
could be seen in the workshop. Mr Sreenath explained that he developed a machine to “shave” 
PCB to separate all elements from the plastic support (capacitor, solders, etc.). Virgin PCB could 
then be reconfigured. 

Conditions 
According to what could be seen during the visit, conditions seem to be rather good: comfortable 
individual working place, clean rooms, separation of storage and working area, natural light in 
working area. 

OBSERVATIONS SUMMARY AND RECOMMENDATIONS  

Positive points : 

�  authorised dealer. 

�  Material stock (Input) is sheltered (inside) 

�  Good work organisation and conditions 

� E-Parisaraa: 
-  Works with efficient tools and machines 

-  Workers are well trained for the detection of hazardous waste and their sorting of e-
waste (depollution) 

-  Workers use with precaution safety equipments 

-  Efficient use of boxes and rolling containers to store material, and transport fractions 
from one work place to the other. 

-  Well-defined work unites: storage, dismantling, and further processes. The plant has 
a very ingenious fume hood for the treatment of CRT treatment.  

-  The air pollution control in the workshop is insure through following elements:  



Electronic waste recycling in Bangalore, India – Monitoring of the dismantling and the management 
of hazardous waste  

BIRD, RDS SA, 07/2006  13 

-  Training of the workers to identify hazardous parts contribute to separate 
them from the process, and so from chiselling or grinding operations.  

-  Depollution of e-waste at the beginning of the dismantling and by careful 
dismantling. 

-  Use of vacuum system for vicious air at all critical stage of the e-waste 
treatment (chiselling, grinding, CRT handling, etc.). 

-  Work place and workshop is kept tidy. 
-  Separate and safe storage of hazardous components (battery and capacitors). 

�  Ash recyclers: 
-  A global waste minimisation philosophy developed to its extreme limit. A great lesson! 

Material recycling is often thought as the unique solution to face the enormous 
resources need and the mountain of waste. But waste minimisation through 
appliances repairing and reuse should be even more important. 

�  Both Ash recyclers and E-Parisaraa have the knowledge (scientific, technology, solutions 
available on the market), the know-how, some technologies and means, and the logistic to 
contribute finding solutions for hazardous wastes sorted by other recyclers in Bangalore.  

Weak points : 

�  Storage of heavy material in cardboard boxes can causes injured of the lower limbs when the 
boxes bottom rips up. To prevent such accidents, the boxes should not be loaded excessively, 
heavy and sharp material should be transported in resistant boxes, workers in charge of the 
boxes transfer could ware security shoes, boxes could be transported on palettes or handcart, 
and so on. 

�  Piling of material (without boxes) for storage is not the most effective storage system in term of 
space management, dust prevention, handling security, or for the time it needs to transfer the 
material. This is especially the case for CRT: a shock or a fall can cause implosion and release 
hazardous substances. Storage in boxes (cardboard boxes, palette with frames, etc.) piled on 
palette is a safe and efficient system as it allows rapid and safe moves of big quantity and 
reduces the handling needs for each transfer. 

�  Getter should be added to the list of hazardous substance to sort and store apart. It contains 
the barium (Ba), an earth metal very reactive with air and water. It is extremely poisonous 
when dissolved in water, as it is suspected to affects the nervous system (cardiac 
irregularities, tremors, weakness, anxiety, paralysis). As a metal powder (like in getter) it can 
accumulate in lung and provoke baritosis, a benign type of pneumoconiosis (miner's lung, 
silicosis). Therefore, getter pastille should be separate from the electron gun by cutting of the 
metal band, and stored in a waterproof box.  

�  It was not clear to know what happen with the hazardous wastes from e-waste at Ash 
recyclers. Although they represent only a few percent of the 5 % of e-waste that they can not 
repair or reuse, separating them from further recycling stream (metal scrap, plastic recycling, 
incineration, etc.) is a important aspect to control. 

Improvement proposals: 

�  Storing the material in palette with frames would improve the general efficiency as it allows to :  
-  Improve the storage capacity 

-  Improve the material transfer between the different unit. 
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-  Save time by transfer of material 
-  Improve the working condition as material is transfer on palette and not anymore 

carried (prevent falls, back problems, etc).  

�  If all large material could be transfer one palette (with frame) and transpalette, it could be 
interesting to equip the truck with a lifting system. Material could then be put on palette and 
frame at the client place, and easily discharged and stored at the plant. Less persons would be 
needed for the transport, and they could The dismantling and sorting process could then  

�  As discussed with Mr Parthasarathy, some manipulation in E-Parisaraa could be secured: 
deposit of motherboard in the shredder with a T-like stick (too large to pass in the opening), 
mechanical holding of the material when chiselling. 

8 CONCLUSIONS ET PERSPECTIVES 

TREATMENT FACILITIES FOR HAZARDOUS COMPONENTS  
Many hazardous fractions do not have safe elimination possibility, or are not collected and 
delivered to them. So it is the case for battery, capacitors, toner powder, barium getter and 
luminescent powder from CRT, etc. This problem should be solved in priority, as many 
improvement possibilities rely on the availability of recycling or elimination facilities.  
The soon coming controlled landfill for hazardous wastes is another possibilities for some of these 
wastes, although it should be kept in mind that landfills stay a temporary solution. As an example, 
the controlled landfill for hazardous wastes of Kölliken (Switzerland) built in the 80’s and 
considered as the state of the art at that time, has now to be totally decontaminated. Only twenty 
short years later, it does not anymore fulfil the environmental emission standard and politic as well 
as the public acceptance… Hazardous substances needs reduction, reuse, recycling and 
treatment should stay the priority, and landfill disposing the ultimate solution. 
Treatment and recycling facilities should be identified and checked. According to Mrs 
Parthasarathy and Sreenath, such facilities exist in India for some of these hazardous substances. 
This seems to be the case for lead battery (in Bangalore), for dry cells (in Bombay), Pb glass from 
CRT, tube lamps (E-Parisaraa), etc. Furthermore, Mr Parthasarathy things it might be possible to 
develop processes to recover and recycle metal fractions (Al, Cu) from capacitors, or carbon and 
pigments from toner powder. Likewise, Mr Parthasarathy is ready to find, on a mandate basis, a 
solution to safely extract the discharge lamps from LCD and recycle the mercury. As he has clients 
that reuse still functioning capacitors, he would be interested to collect them at the condition they 
are properly extracted from PCB. Something he could teach to the recyclers interested to supply 
him with material. These are solutions that should be investigated. It seems that wastes quantity is 
a critical factor to get the interest of these facilities.  
A collection and a centralised and safe storage system could be a solution.  
Some question should be then solved: 
How to cover the costs of the collection and storage system? Should the collection system be a 
free service for the recyclers (in order to unsure its success), and be financially covered by external 
funds (IT company, state, EEE importation taxes), or by an association of recyclers (e.g. Eco-Bird). 
Or should the state organise collection points for hazardous waste (not only from e-waste) in all 
quarters? 
What to do with the collected waste? If no recycling or treatment facilities are available, one could 
think of a temporarily storage (e.g. at E-Parisaraa). This rise the question of the ownership (and the 
related duties and responsibilities), and the covering of the future treatment costs (at the landfill, 
recycling, etc.) 
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Fundamental for such collective system is that the recyclers are able to identified the major 
hazardous substances in e-waste, to dismantle and to handle them carefully. The fact sheets of the 
ten nr 1 enemy in e-waste in Annexe should help the trainers and the recyclers to reach this goal. 
The benefit will be a better depollution of e-waste, healthier work conditions for the recyclers and a 
safer environment for the community. 
 
 
 
 
 
Steven Byrde, August 2006 
 
Project manager, 
BIRD RDS SA 
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10 ANNEXE 

FACT SHEETS OF THE TEN ENEMY NR 1 IN E-WASTE 


