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Introduction 

Heavy metals are generated through various anthropogenic and natural activities. 

Heavy metals have an atomic number greater than 20 and an elemental density 

greater than 5 g cm
3
. Heavy metals include cadmium (Cd), chromium (Cr), 

mercury (Hg), lead (Pb), arsenic (As), silver (Ag), cobalt (Co), copper (Cu), zinc 

(Zn), iron (Fe), nickel (Ni), and platinum group elements (Ali et al. 2013; Ali and 

Khan 2018a, Saxena et al., 2020). Soils contaminated by different heavy metals 

and waters pose significant environmental and human health problems due to 

their non-biodegradable nature. Different physicochemical methods like ion 

exchange, precipitation, reverse osmosis, evaporation and chemical reduction and 

mechanical methods have been employed for their removal from the environment.  

 

Effect of heavy metals on the environment 

Chromium (Cr) is one of the pollutants mentioned as a non-essential element and 

ranks seventh in abundance in the earth's crust. Cr's major pollution or 

contamination is by the leather tanning industries, electroplating, and stainless 

steel industries (Dheri et al., 2007). Chromium pollution showed an impact on 
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