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(IIAST), Integral University, Lucknow, Uttar Pradesh, India; 2 Aliko Dangote University of 
Science and Technology, Wudil, Kano, Nigeria

Highlights

• Urgent need for environmental pollutants using environmentally safe, sustainable, 
and commercially viable technology.

• The use of advanced engineered nanomaterials (ENMs) for environmental clean-up 
is known as nanoremediation which is a complex and ground-breaking solution for 
removing toxins from polluted areas quickly and efficiently.

• Nanocomposite polysaccharide-based materials derived from renewable resources 
have been proposed as an alternative effective and eco-safe nano-treatment approach.

• Various forms of nanoparticles including a crucial overview of nanotechnologies for 
mitigation by evaluating their long-term viability in terms of efficient pollutant 
elimination.

18.1 Introduction

One of the most significant concerns affecting humans today is environmental degra-
dation (Khan & Ghouri, 2011). Contamination of various materials with organic and 
inorganic chemicals, like manufacturing effluents, farming and field operations, heavy 
metals, poisons, herbicides, agricultural inputs, oil leaks, waste, and chemical com-
pounds are just a handful of many common pollutants to be concerned (Fig. 18.1) 
(Krishna et al., 2017). For the reclamation of toxins in the environment, water, and 
soil, new developments are continuously being investigated (Table 18.1) (Yi et al., 
2011). Present technologies are said to have a number of disadvantages, including 
high energy requirements, inadequate pollutant removal, radioactive sludge produc-
tion, and so on (Barakat, 2011; Iratni & Chang, 2019).

Nanomaterials for Environmental Remediation. https://doi.org/10.1016/B978-0-443-27530-2.00016-9
Copyright © 2027 Elsevier Ltd. All rights are reserved, including those for text and data mining, AI training, and similar technologies.
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