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Magnetite Carbon Nanomaterials

for Environmental Remediation

Reena Saxena, Amit Lochab, and Megha Saxena

Abstract Environmental concerns like water and soil pollution have affected the

health of entire ecosystem. This situation is getting even worse as the burden on

limited resources is increasing by leaps and bounds. Continuous rise in population

is forcing more pollutants in the environment to meet their demands. Removal of

these pollutants through eco-friendly methods have become the centre of attention

now. Nanomaterials have been applied to remediate polluted water and soil as they

possess high surface area for adsorption and sensing of the various toxic pollutants.

This chapter gives a precise review of the research work for environmental remedi-

ation using magnetite carbon nanomaterials. Magnetite carbon nanomaterials have

represented themselves as an efficient alternative for the treatment of both inorganic

and organic pollutants. It also includes information about the various techniques

being employed for the remediation process of various toxic metal ions and dyes.

Further optimized parameters such as pH, temperature, contact time and capacity

are also discussed which is essential for effective treatment of pollutants, and their

applications in different real samples are briefly discussed.

Keywords Carbon nanomaterials · Environmental remediation · Magnetite ·

Metals · Dyes

1 Introduction

Our environment is getting polluted day by day due to rapid industrialization. The

proliferation of industries and commercial activities is the demand of increasing

population. The effluents from these industries are the main cause of pollution. The

by-products of industries such as dyes effluents, toxic chemicals, heavy metal, and

traces of pesticides have profound impact on environment. Toxic heavy metal ions

like Hg, As, Cd, Pb, etc., have ability to either replace the essential metal ions

R. Saxena (B) · A. Lochab · M. Saxena

Department of Chemistry, Kirori Mal College, University of Delhi,

New Delhi, Delhi 110007, India

e-mail: reenasax@hotmail.com; rsaxena@kmc.du.ac.in

© Springer Nature Singapore Pte Ltd. 2021

M. Jawaid et al. (eds.), Environmental Remediation Through Carbon

Based Nano Composites, Green Energy and Technology,

https://doi.org/10.1007/978-981-15-6699-8_5

85

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-15-6699-8_5&domain=pdf
mailto:reenasax@hotmail.com
mailto:rsaxena@kmc.du.ac.in
https://doi.org/10.1007/978-981-15-6699-8_5
asus
Highlight

asus
Highlight



asus
Highlight



Ajay Kumar Tiwari   Editor

Advances 
in Seed 
Production and 
Management

Serial No 6



Seedborne Diseases and Its Management 31
Sandhya Rai, Amod Kumar, Indrakant Kumar Singh,

and Archana Singh

Abstract

Among all the crop diseases, seedborne diseases occur most commonly.

Seedborne diseases are one of the major issues leading to low crop yield. A

number of pathogens like viruses, bacteria, and fungi are the main causative

agents of seedborne diseases. There are various modes of seed infection either at

the dormant stage or at maturity stage that reasons abnormalities in seeds. These

pathogens are continually transferred from one generation to another with seeds

and grounds for crop loss every season. The most effective way for protection

from seedborne diseases at an early stage is by detecting and controlling

pathogens. Disease-free seeds are very important for high yield. Across the

world, most of the cereals are grown from seeds. Seeds are traded across the

countries, which lead to the transmission of seedborne disease and an efficient

way to plant disease dispersal. Therefore, strong seed managements will be very

important to cope up with increased food demand. These seed diseases are mostly

controlled by physical and chemical treatments, but use of chemicals is hazardous

to seeds and to the environment. Therefore, nowadays, biocontrol agents are

recommended for controlling seedborne diseases. New methods are constantly

being developed to make disease-free seeds.
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Abstract

A cluster of extremely reactive moieties that have advanced as key regulators of

significant signaling pathways, termed as reactive oxygen species (ROS) are

quintessential. Cellular functions including gene expression are maintained by

modest levels of ROS, the levels are constitutively higher in cancer cells owing to

enhanced metabolic rate causing hypoxia as well as gene mutation. Elevated ROS
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Underpinning the Cellular and Molecular
Mechanisms with Nanotheranostics
for Lung Cancer

11

Asiya Mahtab, Monika Yadav, Karishma Niveria, and

Anita Kamra Verma

Abstract

Out of all the cancers, lung cancer is the most devastating causing mortality

worldwide out of which ~90% of deaths are from non-small-cell lung cancer

(NSCLC). Early diagnosis and ineffective traditional therapies lead to poor

prognosis and percent survival in patients suffering from lung cancer. Redox

signalling enacts a crucial role in controlling numerous disease biology and

cellular signalling pathways. Lately, nanomedicine (application of nanotechnol-

ogy in biology and medicine) has been revealed to normalize the growth of

cancer. With the dawn of robust proteomics and sequencing techniques,

immunohistochemistry and identification of novel conclusive biomarkers cou-

pled with improved understanding of the molecular mechanisms regarding cancer

are quintessential for targeting redox biology. Herein, a detailed overview of the

recent advances in therapeutics includes nano-strategies over conventional thera-

peutics for targeting redox biology thereby affecting the various cell death

mechanisms.

Keywords
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