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ABSTRACT 
In today’s date when we talk about purity of things nothing can be placed in the category of being pure. From air 

to water to soil to food everything is polluted. Pollution can be defined as presence of inappropriate material which 

may cause harm to living beings. Here we talked about the contaminated water and find out the harmful ingredients 

present in it. I have studied the presence of toxic metals like copper, cadmium and chromium in our water. Water 

being the most essential part of once life, one cannot image his life without it. So it is very important to have clean 

and pure water. Under this we studied the harmful effect causes by the metals and the diseases caused by them. 

Further various techniques have been studied for water purification. 
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INTRODUCTION 
Water is most fundamental for all the living being on the earth1. For two thirds of the earth's surface secured 

Eventually Tom's perusing water and the human body comprising from claiming 75 percent about it, it may be 

obviously reasonable that water may be a standout amongst those prime components answerable for existence 

with respect to earth. Water circulates through the land in the same way that it does through the human body, 

transporting, dissolving, replenishing supplements What's more natural matter, same time carrying away waste 

material. Further in the body, it manages the various fluids, tissues, cells, lymph, blood & glandular secretions. A 

normal grown-up body holds 42 liters from claiming water and with exactly a little misfortune about 2.7 liters he 

or she could die from dehydration. Indications of irritability, fatigue, nervousness, dizziness, weakness, migraines 

and hence achieve a state for pathology due to lose of water.  

 

Reality of water today is not started much with being pure, holds a percentage two hundred dangerous business 

chemicals. Add to that bacteria, viruses, inorganic minerals (making those water hard) What's more you have 

unwanted compound mixed with the drinking water more  it is unsatisfactory (if not deadly) to mankind's 

utilization.  

 

There are various toxin metals which cause great harm to human health and these metals are – Chromium, copper, 

lead, mercury, arsenic etc. Water makes the sea, rivers, glaciers and the major part of the liquid in all the living 

beings.  As a chemist water is having 2 molecule of oxygen and 1 molecule of water and these 2 molecules are 

connected by covalent bond. Water exists in forms like ice, steam, and in a liquid form. 

 

Toxicological Overview of Metals 

Everyone wants to have a safe and pure water and it is crucial also as one can live without food but cannot live 

without water. Heavy metals are components having high nuclear weight. Also whose presences are 5 times more 

dangerous over that of water 1-4. The different industrial, domestic, agricultural, medicinal, are main causes of 

environment worries. Water has great impact on mankind and their surrounding environment. Their poisonous 

quality relies with respect to a few variables including the dose, course for exposure, and concoction species, and 

additionally the age, gender, genetics, and dietary status for laid open people. These metallic components would 

acknowledge systemic toxicants that results in various organ damage, can result in cancer and various disorders. 

Hence removal of these toxic metals from our body is very important to have a healthy body as well as pollution 

free environment to live in. 
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Effect of Lead 

Lead may be an exceptionally poisonous metal whose utilization need brought on broad natural sullying. Also 

wellbeing issues in huge numbers parts of the globe. Lead is a splendid shimmering metal, marginally pale blue 

to a dry climate. Lead may be a greatly poisonous substantial metal that disturbs Different plant physiological 

techniques. More than 400 mg f lead in human body can cause brain damage, vomiting, loss of appetite, 

convulsions, uncoordinated body movements, helplessly amazed state, and coma. It is retained in liver, kidney, 

brain, muscle, soft tissues, and bones. Leads to high rate of miscarriages, affects skin and respiratory systems, 

damages kidney, liver and brain cells5-6 .  Disturbs endocrine system, causes anemia, and long term exposure may 

cause even death.Lead metal ions to replace other cations like Ca2+, Mg2+, Fe2+ and monovalent cations like 

Na+, which restrict the biological metabolism of the cell.  

 

Effect of Mercury 

It is the only heavy metal found in the three forms that are at room temperature, then its organic form and the third 

one is its inorganic form. So mercury present at the room temperature in its elementary state as a liquid. It is also 

present as mercury cation with two different oxidation states and that are 1 or 2. The organic form of mercury is 

known as methyl mercury which also known as the one of the most absorbed form, which is present in the 

environment and can be converted into inorganic form of mercury by the action of microorganisms present in the 

soil and water7-9. 

 

Mercury is very toxic. Excess mercury in human body (more than 100 mg) may cause headache, very bad effects 

on cerebral functions and central nervous system, paralysis inactivates functional proteins, damages of renal 

tissues, hyper coagulation of blood, mimamata disease, and even death. It may cause impairment of vision and 

muscles and even coma. It disturbs reproductive and endocrine system. Also causes insomnia, memory loss, gum 

inflammation, loosening of teeth, loss of appetite, etc. 

 

Effect of Chromium 
Chromium (Cr) is generally present, with oxidation states (or valence states) running from chromium (II) to 

chromium (VI) Chromium mixes are steady in the trivalent [Cr(III)] frame and happen in nature in this state in 

metals, for example, ferrochromite. The hexavalent [Cr(VI)] frame is the second-most stable state. Chromium 

[Cr(0)] does not exist normally. Chromium goes into different ecological networks (air, water, and soil) from a 

different sources with the biggest discharge includes metal handling, tannery offices, chromate creation, stainless 

steel welding, and ferrochrome and chrome shade generation. Hexavalent chromium [Cr(VI)] is a harmful 

mechanical contamination that is delegated human cancer-causing agent by a few administrative and non-

administrative offices. The low lethality of the chromium is results high poisonous quality of the hexavalent. All 

Cr(VI)- containing mixes were once thought to be man-made, with just Cr(III) normally pervasive in air, water, 

soil and natural materials10-11. 

 

Any Chromium compound is toxic but hexavalent Cr greater than 70 mg is very toxic. It causes cancer, anuria, 

nephritis, gastrointestinal ulceration, perforation in partition of nose. It penetrates cell membrane and badly affects 

central nervous system causes respiratory trouble; lung tumors when inhaled can cause complications during 

pregnancy. Have adverse effects on aquatic life. Trace amount of Cr(III) is essential for normal glucose, protein 

and fat metabolism and hence it is a essential trace element in diet. 

 

Effect of Copper  

Copper focuses in drinking-water attributes different factors, for example, pH, hardness. A real focus of endless 

copper harmfulness is the liver. Liver poisonous quality is typically found in particular populaces, for example, 

people with Wilson ailment and youngsters with different cirrhosis syndromes. Excess of Cu in human body (more 

than 470 mg) is a toxic, may cause hypertension, sporadic fever, uremia, coma. Copper also produces pathological 

changes in brain tissue. However, Cu is an important cell component in several metalloenzymes. 

 

Effect of Arsenic  
It is available as two sorts one is inorganic shape and the other is the inorganic frame. So its natural structures are: 

mono methyl arsonic acid (MMA), di methyl arsinic acid (DMA) and tri methyl arsinine oxide (TMA). Its 

inorganic structures are trivalent arsenite and pentavalent arsenite. Arsenic in the body can bring about numerous 

genuine sicknesses like hearing issue, neuro related issues, cardiovascular issue and so on. It as of now shows that 

there are such a large number of infections it has been bringing on just with the few measure of it in the body. 

Furthermore, about the concern of our nourishment than we need to think about from where the water seeks the 
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agrarian purposes or for the vegetable plants. The metals which are clearly present in the mechanical substances, 

beautifying agent’s transfers, and paints additionally get blended into water and afterward into the dirt and further 

it moved into the plants and afterward into vegetable and organic products. Greater than 25 mg of arsenic causes 

vomiting, diarrhea, nausea, irritation of nose and throat, abdominal pain, skin eruptions inflammations and even 

death. It binds globulin of blood hemoglobin in erythrocytes. It may cause cancer of skin, lungs and liver, 

chromosomal aberration and damage, gangrene, loss of hearing, injury to nerve tissue, liver and kidney damage. 

Minor symptoms of as poisoning, weight loss, hair loss, nausea, depression, fatigue, white lines across toe nails 

and finger nails12-17. 

 

Methods for the Removal of Toxic Metals from Water 

The natural issues because of globalization and quick industrialization are ending up plainly to an ever increasing 

extent annoyance for person. Thusly effective and viable strategies are required particularly for synthetic ventures. 

Substantial metals show in wastewater and mechanical gushing is real worry of ecological contamination. Thus 

removal of such metals is very important. There are following methods by which we can make water healthy for 

all beings. 

 

Physico-chemical methods 

Physical partition comprises of mechanical screening, hydrodynamic order, gravity focus, buoyancy, attractive 

detachment, electrostatic partition, and whittling down scouring. The effectiveness of physical detachment relies 

on upon different soil attributes, for example, molecule estimate appropriation, particulate shape, dirt substance, 

dampness content, humid substance, heterogeneity of soil grid, thickness between soil grid and metal 

contaminants, attractive properties, and hydrophobic properties of molecule surface18. 

The chemical synthetic procedures for expelling overwhelming metals from wastewater incorporate numerous 

procedures, for example, synthetic precipitation, buoyancy, adsorption, particle trade, and electrochemical 

testimony. Elements that may confine the pertinence and adequacy of the compound procedure are high substance 

of mud/residue, humid, calcite, Fe and Ca, substantial metals. 

 

Coagulation and Flocculation 

The coagulation-flocculation system is based on zeta potential (ζ) estimation as the criteria to characterize the 

electrostatic cooperation between toxins furthermore, coagulant-flocculant agents.it has been ended up being 

extremely successful for expelling substantial metals from watery arrangements, specific for treating water with 

low grouping of metals having high concentration19.  

 

Electrochemical Treatments 

Electrolytic treatment is one of the best techniques being used to remove metals with high molecular weight from 

wastewater. In this power is use to generate a current which passes to the solution containing metal which is 

considered as a cathode plate and an insoluble anode. Power can be generated by the movement of electrons from 

the solution contains metal.  

 

Electrodialysis  
It is a technique in which membrane is used for the separation process. In this method solution of ionized metals 

or elements is being passed the the membrane. This membrane is connected to the external potential.The 

membrane is made up of plastic material. This material is either anionic or cationic in behavior. When a solution 

containing ionic charge is passed through membrane then ions migrate differently to anion or cation depending 

on the nature of ions in the solution18-20. 

 

Adsorption 

Adsorption can be carried out differently using different adsorbents. This technique generally involves 3 steps; 

 Transfer of toxic metal from liquid to the surface of adsorbent. 

 Adsorption on the surface. 

 Transport of ions or metals within adsorbent 

 

(a)Adsorption on natural materials 
Characteristic zeolites picked up a noteworthy importance, basically because of their great properties which is 

having particle trade ability. Among the most often concentrated common zeolites, is having a selectivity of 

certain metal particles having high molecular weight, for example, Pb (II), Cd (II), Zn (II), and Cu (II).The normal 
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mud minerals can be used to adjust the polymeric material which help generally increases their tendency to expel 

metals with high molecular weight and are toxic in nature from water. These adsorbents are generally called clay–

polymer composites. 

 

(b)Adsorption carried on industrial byproducts 

Mechanical by-items, for example, fly ash, iron press, press slags, hydrous titanium oxide, can be synthetically 

treated to improve its properties for the execution of metal expulsion from wastewater. Bagasse fly ash, a strong 

waste from sugar industry, is now days widely being used for the removal of metals like Cd(II) and Ni(II) 

expulsion from manufactured arrangement at pH going from 6.0 to 6.5. In an experiment Sawdust is being treated 

with 1,5-disodium hydrogen phosphate which is used for the adsorption of Cr(VI) at pH 2. 

 

(c)Adsorption on hydrogels and biopolymers 
Biopolymers are seeking attention on the grounds that they are, equipped for bringing move metal particle 

fixations down to sub-part per billion focuses, generally accessible, and naturally protected & safe for the use. 

Another useful component of biopolymers is that they forces various function groups , for example, hydroxyls 

and amines, which increment the proficiency of metal particle take-up and thee most extreme compound stacking 

plausibility.  

 

Hydrogels, which are crosslinked hydrophilic polymers, are designed for expanding their volumes as soon as they 

come in contact of water. Hydrogels are generally for extracting toxic metal present in the wastewater. Different 

hydrogels were integrated and their adsorption conduct for heavy metals was examined. The expulsion is 

essentially as it is based on the entering of water into the hydrogel, conveying the metals inside. Greatest 

adsorption has been increases with pH increment to >6. 

 

(d)Adsorption on agriculture material 

As of late, a lot of interest has been seen for the exploration for the expulsion of overwhelming metals from 

mechanical gushing has been centered on the utilization of agrarian by-items as adsorbents. The utilization of 

natural agricultural products & by-items in removal of overwhelming metal particles is known as bio-sorption. 

This uses latent (non-living) microbial biomass to tie and focus with overwhelming metals from waste streams by 

simply physico-concoction pathways also known as chelation (mostly chelation and adsorption) , for example, 

hazelnut shell, rice husk,  orange peel, radish peel , pecan shells, jackfruit, maize cob or husk can be utilized as 

an adsorbent for substantial metal take-up. It has been seen that all the reactions for the removal of metals from 

water is generally favorable at certain ph. value. Bio sorption is generally carried out at pH 220-27. 

Bio sorption is technique which can use to expel metals having high molecular weight from wastewater. 

Adsorption is generally of two types: 

 Chemisorption-Chemisorption (or synthetic adsorption) in which interaction between adsorbent and 

adsorbate is as strong as a chemical bond. This results in formation of surface compound. This process 

is irreversible and heat is adsorption is high. No completely sharp refinement can be made and middle of 

the road cases exist, for instance, adsorption including solid hydrogen bonds or feeble charge exchange.  

 Physisorption-is adsorption in which interaction between adsorbent and adsorbate is weak 

intermolecular powers (van der Waals powers) it is usually takes place at low temperature and decreases 

with increasing temperature. High pressure is favorable and Decrease of pressure causes desorption. 

Low heat of adsorption is required and it is reversible process. 

 

Applications of Adsorption 

 In softening of hard water 

 As a catalyst 

 In purification of sugar cane 

 For removal of toxic metals 

 In chromatography for separating various components. 

 

Factors affecting Adsorption 

 Nature of adsorbent 

 Time of contact with respective solution 

 Surface area of adsorbent 

 Other conditions like -temperature, pH 
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As adsorption process is more convent, reliable and ecofriendly we use this technique for estimations of our 

results. Adsorption process is pocket friendly too. 

 

Natural Adsorbents 

Materials that can remove certain substances from gasses, fluids, or solids by making them hold fast to its surface 

without changing the physical properties of the adsorbent. Enacted carbon, silica gel, and initiated alumina are 

materials every now and again utilized for this application. 

 

Orange peel 

 As of 1987, orange trees were observed to be the most developed natural product tree in the world. Orange trees 

are broadly developed in tropical and subtropical atmospheres for their sweet organic product. The product of the 

orange tree can be eaten new, or prepared for its juice or fragrant peel.  Oranges represented around 70% of citrus 

creation. Likewise with different citrus natural products, orange mash is an amazing wellspring of vitamin C.  

Oranges contain various phytochemicals, including carotenoids (beta-carotene, lutein and beta-cryptoxanthin), 

flavonoids (e.g. naringenin) and various unstable natural mixes creating orange smell, including aldehydes, esters, 

terpenes, alcohols, and ketones. 

 

Various scientific uses of orange peel 

 Orange peel is the source of which can results in production of things like methane. 

 Orange contains limonene which is having antibacterial nature & which further helps in treatment of 

biogas. 

 Orange peel is widely being used as bio sorbent in extraction of heavy metals. 

 Orange peel is being used for the production of citric acid.  

 Orange peel contains peptic oligosaccharides which help in the purification & have prebiotic properties. 

 

Radish peel 

Radish also known as Raphanistrum is belongs to vegetable category whose roots are edible. It belongs to 

Brassicaceae family and was earlier found in Europe. Radish contains various minerals like riboflavin, calcium, 

magnesium, copper, potassium etc.It serves as a dietary fiber. It has strong n suffocating smell and that is due to 

isothiocyanate. 

 

Scientific uses of radish peel 

 Radish contains an enzyme pereoxidase which help in production of arachidonic acid. 

 Radish contain enzyme phosphate, alcohol dehydrogenase, amylase  

 Radish peroxidase is very useful in extraction harmful metals from waste. This can be carried out by 

enzyme catalyst polymerize. 

 Radish has histaminergic which help in resolving problem like constipation. It is also a good source of 

calcium, iron, ascorbic acid. 

 Radish seeds are having a property of antibiotic machrolysin which is a great boon for the treatment of 

tuberculosis. 

 Seeds of radish are very useful in making up of soap. 

 Isothiocyante is an antioxidant which helps in cancer treatment. 

 

CONCLUSIONS 
Water is a fundamental requirement for all the living beings on earth. Humans are exploiting water by various 

ways for performing various purposes. Toxification of water results in various health issues on a life of living 

beings. Present of various metals in water is the most common source of toxification. Metals have various effects 

that can even cause death of a person so it’s very important to remove that metals from it. There is need for 

purifying the water for the betterment of life. So different techniques can be adopted for the removal of metals 

and making is worth for the life on the earth.   
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