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Abstract: The name given to all electronic and electrical appliances that are at the end of 

their lives is electronic waste commonly known as e-waste. In short, e-waste is a term that 

cuddles different forms of electrical and electronic devices that have ceased to be of any 

value to their owners. Electronic waste or e-waste in one of developing countries such as 

India and developed countries’ is growing global problems. E-waste contains useful as well 

as hazardous content with shoddier impacts on health and the environment. This review 

paper offers an analysis of global e-waste figures, e-waste portion health concerns as well 

as waste management, recycling, regulatory strategies and e-waste guidelines. Existing and 

future e-waste management programs have been discussed by communicating strategies 

for e-waste management to developed countries. The path to sustainability in e-waste 

management programs such as Extended Producer Responsibility (EPR) and Producer 

Responsibility Organization (PRO) has been clearly presented. E-waste environment is a 

forum for resources (hydrogen and electricity) market project and reliable metal recovery 

(gold, silver and platinum) by biotechnology approaches. 
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1. INTRODUCTION: 

E-waste is a traditional, informal name near the end of their "useful life" for electronic 

goods. Computers, televisions, VCRs, stereos, copiers and fax machines are common 

electronic items. Many of these items can be reused, recycled or refurbished. With the 

enactment of the 2003 Electronic Waste Recycling Act, certain portions of the electronic 

waste stream are specified, and the processes for recovering and recycling them will be 

governed administratively beyond the universal waste rules applied to material handling. 

Currently, the need for electronics and electrical equipment is growing day by day with the 

growth of lifestyle and modern technology. These appliances have penetrated every aspect of 

our lives, and we never think what happens to the waste of these appliances, because they 

also have negative effects in addition to their positive effects. The harmful venomous metals 

of these devices are not toxic to humans, but also to the climate.  

Due to the amounts of e-waste generated and the amount of both harmful and useful 

materials in them, e-waste is a growing problem. "STEP (Solving the E-waste Problem)" 

program estimates that by 2018, the planet will generate 35% more e-waste, or 75 million 

tons. China, as a leading producer, generates about 11.8 million tons of e-waste, led by the 

United States at about 10.8 million tons[1]. A recent report by India's Associated Chambers 

of Commerce revealed that India's e-waste reserves are rising at a compounded annual 

growth rate of around 30 percent and are expected to generate 18 Lakh metric tons (MT) of e-

waste by 2016 from current levels of 12.5 Lakh MT per year. In India, Mumbai ranks number 

95,988 in e-waste production, led by Delhi-NCR (66998), Bangalore (57,000), Chennai 

(48,000), Kolkata (36,000), Ahmedabad (26,000), Hyderabad (25,000) and Pune[2].  
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The number of electrical appliances must eventually continue to rise on a large scale, and 

the use of microprocessors in everyday objects is growing. Today's online industry is one of 

the fast-growing markets. Fast-monetary growth, together with urbanization and growing 

interest in consumer goods, has increased the use and production of electrical and electronic 

equipment (EEE)[3]. 

The name given to all electronic and electrical appliances that are at the end of their lives is 

electronic waste commonly known as e-waste. In short, e-waste is a term that cuddles 

different forms of electrical and electronic devices that have ceased to be of any value to their 

owners. E-waste is a wide and growing range of electronic devices ranging from large 

household appliances (fridges, air conditioning, cell phones, and personal stereos) and 

consumer electronics to computers discarded by users. 

The elements of e-waste fluctuate according to the manufactured goods and include more 

than 1000 different substances that come under the category of' hazardous' and' non-

hazardous.' This includes ferrous and non-ferrous metals as well as plastics, steel, wood and 

plywood, printed circuit boards (PCBs), concrete and ceramics, rubber and other products. E-

waste accounts for about 50% of iron and steel, accompanied by plastics (21%), non-ferrous 

metals (13%) and other materials. Non-ferrous metals are made up of correct metals such as 

copper (Cu), aluminum (Al) and precious metals such as silver (Ag), gold (Au), platinum, 

palladium, etc. 

 

2. LITERATURE REVIEW 

A review paper offers an analysis of global e-waste figures, e-waste portion health 

concerns as well as waste management, recycling, regulatory strategies and e-waste 

guidelines. Existing and future e-waste management programs have been discussed by 

communicating strategies for e-waste management to developed countries[4]. A study 

examined the global e-waste situation and current management developments around the 

globe. A systematic literature survey was conducted on the new technical solutions to 

recovery of noble and base metals from electrical and electronic hardware waste printed 

circuit boards (PCBs). The key features of current industrial routes connected with metal 

recovery schemes from PCBs were examined with an emphasis[5]. The aim of this 

experimental study is to partially replace E-waste plastics for conventional coarse aggregate, 

minimize pollution by reusing the same in the required shape and understand the behavior of 

M20 concrete by carrying out strength tests on it[6]. This paper contains the experimental 

study on use of the E-plastic waste as a partial replacement of coarse aggregate in concrete by 

using the super plasticizer and admixtures. E-Plastic waste is one of the largest growing 

wastes in the world and it is very harmful to the environment. The handling of the E-waste is 

becoming important and necessary in the rapid growth of technology[7]. This article provides 

extensive information on the separation of valuable metals from e-waste. Furthermore, this 

article outlines the process and key opportunity for metal extraction, identifies some of the 

most critical challenges for environmentally sound e-waste management practices and 

opinions on possible solutions to overcoming challenges, and emphasizes the importance of 

advanced recycling technologies that can be used to minimize the causes of environmental 

impacts due to these challenges[8]. This paper discusses the nature of e-waste, categorization, 

global and Indian e-waste situations, opportunities for recoverable, recyclable and dangerous 

materials found in the processing of e-waste, best available methods, recycling and reuse, and 

their environmental and industrial risks. Different challenges for e-waste management are 

delineated on the basis of the discussion, especially in India, and the appropriate policy 

initiatives were discussed[9]. Results show that perceived value and geographic location 

decide the rate of recycling of computers and the ability to dispose or sell them, including the 
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exchange of their resources. Legislation has a stronger effect among companies and other 

organizations. Another important factor is technological change, which drives the change in 

materials and new products in large part[10].  

 

3. HANDLING, DISPOSING AND ENVIRONMENTAL AND HEALTH 

CONCERNS OF E-WASTE 

Due to its composition, the handling of e-waste is very complex. Electronic waste contains 

a variety of pollutants that inflict environmental damage and threats to human health. 

Cathode ray tubes (CRTs), printed circuit board frames, condensers, mercury switches, 

batteries, liquid crystal displays (LCDs), photocopiers, selenium drums (copiers) and 

electrolytes contain various toxins and toxic metals such as arsenic, mercury and hexavalent 

chromium. The mercury and polychlorinated biphenyl (PCB) toxic substances are found from 

switches, flat screen monitors, computer cadmium batteries, older condensers and 

transformers in the e-waste. Brominated flame retardants are burned in printed circuit boards, 

plastic casings, insulted PVC cables release toxic substances such as dioxins and furans. 

Certain e-waste toxic materials contain arsenic, brominated flame retardants (typically 5–

10% by weight) and antimony oxide.  

E-waste disposal is a very serious problem affecting the globe. When WEEE also disposes 

of it with other household waste, it adds to harmful pollution and affects the ecosystem's vital 

components. The regular e-waste discarding methods such as landfilling and incineration 

often damage the environment. Land-filled e-waste drops toxic lea-chats into the air. The 

melting portion of acid-based computer chips would contribute to soil acidification and water 

contamination. E-waste incineration creates hazardous toxic fumes that are blamed for 

problems air pollution. E-waste contains of 1,000 different substances, including toxic metals 

such as gold, mercury, arsenic, cadmium, selenium, hexavalent chromium, and BFRs. The 

major shortcoming of the uncontrolled systems in the country's unpredictable e-waste 

recycling system is the leakage of toxic substances into the environment, water and soil. 

 

4. E-WASTE MANAGEMENT 

E-waste management is a requirement for the normal electronic items deposited in 

households, businesses, stores, etc., which is about 75%. This mission can be carried out by 

pursuing other strategies that essentially often reduce the e-waste. Techniques process-

modification and recycling and re-use of waste management. Of example, the quantity of 

waste generated can be minimized by reducing both the quantity of hazardous materials used 

in the production and the quantity of surplus raw materials in storage. In fact, the strategy of 

recycling and reuse may minimize the expense of waste disposal, reduce the cost of raw 

materials and provide revenue from a salable product. Waste can be collected on-site, at an 

off-site recycling plant, or through trades between industries. Some of these approaches 

include roster control, modification of production-process, elimination of numbers, and 

recovery and rescue. 

Reducing waste generation is accomplished through the use of different materials or 

through the use of more skilled workers in the construction phase, or both through the 

adjustment approach to production-process. Three methods will achieve this method, 

including Superior Working and Continuance Steps, Modification of Material and 

Modification of Process Equipment. A Significant waste reduction is accomplished by 

improving route apparatus operation and continuation by following standard procedures that 

subsequently optimize the use of raw materials by preventing losses from leaks and spills. 
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The employee training strategy plays a critical role in any waste reduction system in plant 

processes, use of facilities, safety guidelines, monitoring plans and control of waste materials.  

 

5. E-WASTE RECYCLING 

The recycling of hazardous products should be beneficial to the environment when 

discarded by moving hazards into secondary products. Environmentally sound management 

requires the establishment at national and/or regional level of e-waste collection centers, 

transport, treatment, storage, recovery and disposal. Regulatory authorities should provide 

such services and opportunities should be given for better performance. The government will 

enable NGOs and manufacturers to set up e-waste collection, exchange and recycling 

facilities at provincial, state and national level. 

It should be necessary to achieve environmentally sound processing of limited e-waste 

expertise and technical preparation. Expert workers are necessary for recycling procedures to 

test the hazardous and desirable substances from a diverse e-waste and various 

environmentally friendly recycling methods must be implemented separately for harmful and 

desirable substances. To minimize the unfavorable environment. 

 

6. E-WASTE: A BUSINESS PLATFORM 

E-waste is becoming a source of revenue for the sectors and is also opening the doors to 

new jobs. In India, Bangalore region produces 18,000 metric tons of e-waste annually, and 

tons of thou-sands landed illegally annually. Because of the different metals found in the e-

waste such as gold, silver, titanium, copper, iron, and rare earth metals, these are quite 

necessary to be processed and are very difficult to provide new business opportunities. Many 

e-waste material, like the different resistor, circuit board, and rubber, has a potential for reuse. 

This can be incinerated for energy if we control the toxic emissions.  

A good raw material for pyrolysis is provided by the plastic quality of electronic devices 

bodies. Thermochemical disposal of such waste draws the attention of scientists as it offers 

efficient energy and processing of products without cumbering the ecosystem. Plastic 

pyrolysis can be used for waste disposal and synthetic fuel recovery. The recovered pyrolysis 

oil can be used as a diesel generator fuel for burners. WEEE's plastic waste often acts as a 

raw material for processing hydrogen through a two-stage pyrolysis-gasification reaction 

system.  A Liquid Crystal Coated Polaroid Glass Electrode (LCPGE) content obtained from 

the discarded liquid-crystal display (LCD) device monitor for electricity production as 

electrodes in the microbial fuel cell (MFC). Further research on efficient software neology 

and removal of toxic chemicals and disposal of these toxic chemicals is needed in order to 

create a cost-effective and environmentally friendly process. This will attract business and 

creativity and reduce the desire to store e-waste.  

 

7. BIOTECHNOLOGICAL APPROACHES FOR E-WASTE TREATMENT 

Biotechnological methods such as hydrometallurgy and pyro metallurgy are regarded by 

living organisms as a viable option to establish environmentally friendly processes from e-

waste sources. E-waste is treated as a secondary source of metals, so bioleaching is an 

available method for recycling and reusing WEEE metals. Cyanogenic bacteria such as 

Pseudomonas plecoglossicida (P. plecoglossicida), Pseudomonas fluorescent (P. fluoresces), 

Pseudomonas aeruginosa (P. aeruginosa), and Chromobacter sp. Have broad applications of 

ores / e-waste gold bioleaching. With six HCN enzyme machinery along with cyanide 

detoxification machinery by β-cyanoalanine synthase under reduced growth conditions, 
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Chro-mobacterium violaceum bacterium plays a significant role in gold leaching from e-

waste. 

 

8. CONCLUSION 

E-waste is becoming a source of revenue for the sectors and is also opening the doors to 

new jobs. In India, Bangalore region produces 18,000 metric tons of e-waste annually, and 

tons of thou-sands landed illegally annually. Because of the different metals found in the e-

waste such as gold, silver, titanium, copper, iron, and rare earth metals, these are quite 

necessary to be processed and are very difficult to provide new business opportunities. E-

waste is a fastest growing commodity, first arising in developed countries and now spreading 

to other emerging counter-trials such as India. Innovative overwhelming developments in the 

production of electronic equipment lead in an accelerated obsolescence resulting in massive 

e-waste generation. Developing an economically and environmentally sustainable e-waste 

recycling system is a prerequisite for classifying and quantifying useful and hazardous 

materials. Many methods, including e-waste management and recycling strategies such as 

EPR and PRO approaches, regulatory initiatives and e-waste management guidelines may 

potentially solve certain e-waste concerns. Future efforts to reduce unlawful discarding will 

certainly include a combination of hostile legislation, new technological solutions, and 

increased community responsiveness through increased e-waste education. Eco-friendly 

techniques such as biotechnological methods prove to be useful resources for effective metal 

recovery. 
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