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Abstract In the leap of electronic vehicle era, an enormous amount of electronic
trash is produced due to the growing usage of electrical and electronic devices (e-
waste), which is one of the ever-increasing urgent issues, especially in developing
nations. Many e-wastes are buried, burned outdoors, or discharged into surface water
bodies in these nations since there is no infrastructure to handle them properly. Many
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developing countries currently use inefficient and highly polluting recycling tech-
niques. Several harmful compounds of e-wastes are detrimental to the environment
and endanger human health if disposal processes are not carefully handled. Design
for environment cleaner production, extended producer responsibility, standards and
labelling, product stewardship, recycling, and remanufacturing are some strategies
many nations take to cope with the e-waste stream. This chapter discusses an overview
of traditional (landfills and dumps, recycling, thermo-chemical treatment, pyromet-
allurgical treatment, bio-sorption, bioleaching, bioremediation methods, phytoreme-
diation) and modern techniques (life cycle assessment (LCA), material flow analysis
(MFA), and multi-criteria analysis (MCA)) in e-waste management that contribute
to the eco-friendly, sustainable management of e-waste.

Keywords E-wastes - Heavy metals - Remediation + E-wastes management -
E-wastes recycling

1.1 Introduction

Electronic wastes (e-wastes) are the remnants of electrical or electronic equip-
ment such as computers, mobile phones, TVs, fans, washers, and dryers that have
been abandoned (Rautela et al. 2021). Approximately, 17.4% of the e-waste gener-
ated globally in 2019 was properly disposed or recycled. However, the fate of the
remaining 82.6% may be disposed without sufficient treatment or recycling since
it was not recorded. The development of e-waste worldwide is vital due to the
enormous demand for electronic goods in contemporary society. Managing e-waste
requires efficient techniques and management means because e-wastes possess of
several hazardous components in the form of halogenated compounds like poly-
chlorinated biphenyls (PCBs), tetrabromobisphenol A (TBBPA), polybrominated
biphenyls (PBB), etc., and these toxic materials that are harmful to plants, microbes,
and humans (Kaifie et al. 2020). The issue is made worse because the informal sector
in developing nations manages heavy metals (HMs), such as As, Cr, Cd, Cu, and Hg,
which must be treated carefully when deconstructing electronic garbage. Addition-
ally, the e-waste management and treatment methods are inadequate and negatively
affect human health directly and indirectly (Ganguly 2016; Garg and Adhana 2019).

Among the hazardous substances found in e-waste include lead, mercury, and
brominated flame retardants, to name a few. After extended exposure during risky
e-waste recycling methods, these substances cause harm to practically all signifi-
cant biological systems, including the nerve and circulatory systems, brain develop-
ment, skin issues, lung cancer, and heart, liver, and spleen damage. This is crucial
in the unorganized sector since many unorganized e-waste workers do not adhere to
preventative health and safety procedures (Garg and Adhana 2019).

Conventional methods for extracting metals from e-waste can either cause
secondary contamination that requires additional treatment or be extremely
expensive, whereas the biological technique is more environmentally benign
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