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ABSTRACT 

The major hazardous metals of concern for India in terms of their environmental load and health effects are lead, 

mercury, chromium, cadmium, copper and aluminium. some toxic air pollutants such as mercury can deposit onto soils or 

surface waters, where they are taken up by plants and ingested by animals and are eventually magnified up through the food 

chain. Like humans, animals may experience health problems if exposed to sufficient quantities of air toxics over time .Most 

air toxics originate from human-made sources, including mobile sources (e.g., cars, trucks, buses) and stationary sources (e.g., 

factories, refineries, power plants), as well as indoor sources (e.g., some building materials and cleaning solvents). Some air 

toxics are also released from natural sources such as volcanic eruptions and forest fires. In general heavy metal toxicity can 

cause chronic degenerative diseases the symptoms being mental disorders, pain in muscle and joints, gastro intestinal disorders, 

vision problems, chronic fatigue, and susceptibility to fungal infections. 

1. INTRODUCTION 

Pollution is the introduction of contaminants into the natural environment that causes adverse change. Pollution can 

take the form of chemical substances or energy, such as noise, heat or light. Pollutants, the components of pollution, can be 

either foreign substances/energies or naturally occurring contaminants. Pollution is often classed as point source or nonpoint 

source pollution. 

1.1. Toxic air pollutants: Toxic air pollutants, also known as hazardous air pollutants, are those pollutants that are known 

or suspected to cause cancer or other serious health effects, such as reproductive effects or birth defects, or adverse 

environmental effects. EPA is working with state, local, and tribal governments to reduce air toxics releases of 187 pollutants 

to the environment. Examples of toxic air pollutants include benzene, which is found in gasoline; per chloro ethylene, which is 

emitted from some dry cleaning facilities; and ethylene chloride, which is used as a solvent and paint stripper by a number of 

industries. Examples of other listed air toxics include dioxin, asbestos, toluene, and metals such as cadmium, mercury, 

chromium, and lead compounds.  

1.2. Health and Environmental effects of toxic air pollutants: People exposed to toxic air pollutants at sufficient 

concentrations and durations may have an increased chance of getting cancer or experiencing other serious health effects. 

These health effects can include damage to the immune system, as well as neurological, reproductive (e.g., reduced fertility), 

developmental, respiratory and other health problems. In addition to exposure from breathing air toxics, some toxic air 

pollutants such as mercury can deposit onto soils or surface waters, where they are taken up by plants and ingested by animals 

and are eventually magnified up through the food chain. Like humans, animals may experience health problems if exposed to 

sufficient quantities of air toxics over time.  

1.3. Source of Toxic metals: Most air toxics originate from human-made sources, including mobile sources (e.g., cars, 

trucks, buses) and stationary sources (e.g., factories, refineries, power plants), as well as indoor sources (e.g., some building 

materials and cleaning solvents). Some air toxics are also released from natural sources such as volcanic eruptions and forest 

fires.  

2. TOXIC METALS IN THE ENVIRONMENT 

2.1. Lead – (Pb): Lead is a bluish-white lustrous metal. It is very soft, highly malleable, ductile, and a relatively poor 

conductor of electricity. It is very resistant to corrosion but tarnishes upon exposure to air. Lead isotopes are the end products 

of each of the three series of naturally occurring radioactive elements.  

Lead occurs naturally in the environment: However, most lead concentrations that are found in the environment are a 

result of human activities. Due to the application of lead in gasoline an unnatural lead-cycle has consisted. In car engines lead 

is burned, so that lead salts  will originate. These lead salts enter the environment through the exhausts of cars. The larger 

particles will drop to the ground immediately and pollute soils or surface waters, the smaller particles will travel long distances 

through air and remain in the atmosphere. Part of this lead will fall back on earth when it is raining. This lead-cycle caused by 

human production is much more extended than the natural lead-cycle. It has caused lead pollution to be a worldwide issue. 

Environmental lead contamination also causes serious effects in the ecosystems that encompass those environments. 

Not only leaded gasoline causes lead concentrations in the environment to rise. Other human activities, such as fuel 

combustion, industrial processes and solid waste combustion, also contribute. Lead can end up in water and soils through 

corrosion of leaded pipelines in a water transporting system and through corrosion of leaded paints. It cannot be broken down; 

it can only convert to other forms. Lead accumulates in the bodies of water organisms and soil organisms. These will 

experience health effects from lead poisoning. Health effects on shellfish can take place even when only very small 

concentrations of lead are present. Body functions of phytoplankton can be disturbed when lead interferes. Phytoplankton is an 

important source of oxygen production in seas and many larger sea-animals eat it. That is why we now begin to wonder 

whether lead pollution can influence global balances. Lead is a particularly dangerous chemical, as it can accumulate in 

individual organisms, but also in entire food chains. For more effects on freshwater ecosystem take a look at lead in freshwater. 

Lead in freshwater. 
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2.2. Arsenic – As: Arsenic appears in three allotropic forms: yellow, black and grey; the stable form is a silver-gray, 

brittle crystalline solid. It tarnishes rapidly in air, and at high temperatures burns forming a white cloud of arsenic trioxide. 

Arsenic can be found naturally on earth in small concentrations. It occurs in soil and minerals and it may enter air, 

water and land through wind-blown dust and water run-off. Arsenic in the atmosphere comes from various sources: vulcanoes 

release about 3000 tonnes per year and microorganisms release volatile methylarsines to the extent of 20.000 tonnes per year, 

but human activity is responsible for much more: 80.000 tonnes of arsenic per year are released by the burning of fossil fuels. 

The arsenic cycle has broadened as a consequence of human interference and due to this, large amounts of arsenic end 

up in the environment and in living organisms. Arsenic is mainly emitted by the copper producing industries, but also during 

lead and zinc production and in agriculture. It cannot be destroyed once it has entered the environment, so that the amounts that 

we add can spread and cause health effects to humans and animals on many locations on earth. Plants absorb arsenic fairly 

easily, so that high-ranking concentrations may be present in food. The concentrations of the dangerous inorganic arsenics that 

are currently present in surface waters enhance the chances of alteration of genetic materials of fish. This is mainly caused by 

accumulation of arsenic in the bodies of plant-eating freshwater organisms. Birds eat the fish that already contain eminent 

amounts of arsenic and will die as a result of arsenic poisoning as the fish is decomposed in their bodies. 

2.3. NICKEL- Ni: Nickel is silvery-white. Hard, malleable, and ductile metal. It is of the iron group and it takes on a high 

polish. It is a fairly good conductor of heat and electricity. In its familiar compounds nickel is bivalent, although it assumes 

other valences. It also forms a number of complex compounds. Most nickel compounds are blue or green. Nickel dissolves 

slowly in dilute acids but, like iron, becomes passive when treated with nitric acid. Finely divided nickel adsorbs hydrogen. 

Most nickel on Earth is inaccessible because it is locked away in the planet's iron-nickel molten core, which is 10 % 

nickel. Nickel occurs combined with sulphur in millerite, with arsenic in the mineral niccolite, and with arsenic and sulphur in 

nickel glance. Most ores from which nickel is extracted are iron-nickel sulphides, such as pentlandite. The metal is mined in 

Russia, Australia, New Caledonia, Cuba, Canada and South Africa. 

Nickel is released into the air by power plants and trash incinerators. It will than settle to the ground or fall down after 

reactions with raindrops. It usually takes a long time for nickel to be removed from air. Nickel can also end up in surface water 

when it is a part of wastewater streams. The larger part of all nickel compounds that are released to the environment will 

adsorb to sediment or soil particles and become immobile as a result. In acidic ground however, nickel is bound to become 

more mobile and it will often rinse out to the groundwater. For animals nickel is an essential foodstuff in small amounts. But 

nickel is not only favorable as an essential element; it can also be dangerous when the maximum tolerable amounts are 

exceeded. This can cause various kinds of cancer on different sites within the bodies of animals, mainly of those that live near 

refineries. Nickel is not known to accumulate in plants or animals. As a result nickel will not bio magnify up the food chain. 

2.4. Mercury – Hg: Mercury is the only common metal which is liquid at ordinary temperatures. Mercury is sometimes 

called quicksilver. It is a heavy, silvery-white liquid metal. It is a rather poor conductor of heat if compared with other metals 

but it is a fair conductor of electricity. It alloys easily with many metals, such as gold, silver, and tin. These alloys are called 

amalgams.  The most important mercury salts are mercuric chloride HgCl2 (corrosive sublimate - a violent poison), mercuric 

chloride Hg2Cl2 (calomel, still used in medicine occasionally), mercury fulminate (Hg (ONC) 2, a detonator used in explosives) 

and mercuric sulphide (HgS, vermillion, a high-grade paint pigment).  

Mercury occurs uncombined in nature to a limited extent. It rarely occurs free in nature and is found mainly in 

cinnabar ore (HgS) in Spain, Russia, Italy, China and Slovenia. World production of mercury is around 8.000 tonnes per year. 

Mineable reserves are around 600.000 tonnes.  Mercury is a compound that can be found naturally in the environment. It can 

be found in metal form, as mercury salts or as organic mercury compounds. 

Mercury enters the environment as a result of normal breakdown of minerals in rocks and soil through exposure to 

wind and water. Release of mercury from natural sources has remained fairly the same over the years.  Mercury is not naturally 

found in foodstuffs, but it may turn up in food as it can be spread within food chains by smaller organisms that are consumed 

by humans, for instance through fish. Mercury concentrations in fish usually greatly exceed the concentrations in the water 

they live in.  

2.5. Copper – Cu: Copper is a reddish metal with a face-centered cubic crystalline structure. It reflects red and orange 

light and absorbs other frequencies in the visible spectrum, due to its band structure, so it as a nice reddish color 

Copper is a very common substance that occurs naturally in the environment and spreads through the environment 

through natural phenomena. Humans widely use copper. For instance it is applied in the industries and in agriculture.  

Copper can be released into the environment by both natural sources and human activities. Examples of natural sources are 

wind-blown dust, decaying vegetation, forest fires and sea spray. A few examples of human activities that contribute to copper 

release have already been named.  

When copper ends up in soil it strongly attaches to organic matter and minerals. As a result it does not travel very far 

after release and it hardly ever enters groundwater. In surface water copper can travel great distances, either suspended on 

sludge particles or as free ions. Copper does not break down in the environment and because of that it can accumulate in plants 

and animals when it is found in soils. On copper-rich soils only a limited number of plants have a chance of survival. That is 

why there is not much plant diversity near copper-disposing factories. Due to the effects upon plants copper is a serious threat 

to the productions of farmlands. Copper can seriously influence the proceedings of certain farmlands, depending upon the 

acidity of the soil and the presence of organic matter. Despite of this, copper-containing manures are still applied. Copper can 

http://www.lenntech.com/Periodic-chart-elements/Fe-en.htm
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interrupt the activity in soils, as it negatively influences the activity of microorganisms and earthworms. The decomposition of 

organic matter may seriously slow down because of this. When the soils of farmland are polluted with copper, animals will 

absorb concentrations that are damaging to their health. Mainly sheep suffer a great deal from copper poisoning, because the 

effects of copper are manifesting at fairly low concentrations. 

2.6. Cadmium – Cd: Cadmium is a lustrous, silver-white, ductile, very malleable metal. Its surface has a bluish tinge and 

the metal is soft enough to be cut with a knife, but it tarnishes in air. It is soluble in acids but not in alkalis. It is similar in many 

respects to zinc but it forms more complex compounds. 

Cadmium can mainly be found in the earth's crust. It always occurs in combination with zinc. Cadmium also consists 

in the industries as an inevitable by-product of zinc, lead and copper extraction. After being applied it enters the environment 

mainly through the ground, because it is found in manures and pesticides. 

Cadmium waste streams from the industries mainly end up in soils. The causes of these waste streams are for instance 

zinc production, phosphate ore implication and bio industrial manure. Cadmium waste streams may also enter the air through 

(household) waste combustion and burning of fossil fuels. Because of regulations only little cadmium now enters the water 

through disposal of wastewater from households or industries. Another important source of cadmium emission is the 

production of artificial phosphate fertilizers. Part of the cadmium ends up in the soil after the fertilizer is applied on farmland 

and the rest of the cadmium ends up in surface waters when waste from fertilizer productions is dumped by production 

companies. Cadmium can be transported over great distances when it is absorbed by sludge. This cadmium-rich sludge can 

pollute surface waters as well as soils. Cadmium strongly adsorbs to organic matter in soils. When cadmium is present in soils 

it can be extremely dangerous, as the uptake through food will increase. Soils that are acidified enhance the cadmium uptake by 

plants. This is a potential danger to the animals that are dependent upon the plants for survival. Cadmium can accumulate in 

their bodies, especially when they eat multiple plants. Cows may have large amounts of cadmium in their kidneys due to this. 

Earthworms and other essential soil organisms are extremely susceptive to cadmium poisoning. They can die at very low 

concentrations and this has consequences for the soil structure. When cadmium concentrations in soils are high they can 

influence soil processes of microrganisms and threat the whole soil ecosystem. 

2.7. Zinc – Zn: 

Zinc is a lustrous bluish-white metal. It is found in group IIB of the periodic table. It is brittle and crystalline at ordinary 

temperatures, but it becomes ductile and malleable when heated between 110°C and 150°C. It is a fairly reactive metal that will 

combine with oxygen and other non-metals, and will react with dilute acids to release hydrogen. 

Zinc is a very common substance that occurs naturally. Many foodstuffs contain certain concentrations of zinc. Drinking 

water also contains certain amounts of zinc, which may be higher when it is stored in metal tanks. Industrial sources or toxic 

waste sites may cause the zinc amounts in drinking water to reach levels that can cause health problems. 

Zinc occurs naturally in air, water and soil, but zinc concentrations are rising unnaturally, due to addition of zinc through 

human activities. Most zinc is added during industrial activities, such as mining, coal and waste combustion and steel 

processing. Some soils are heavily contaminated with zinc, and these are to be found in areas where zinc has to be mined or 

refined, or were sewage sludge from industrial areas has been used as fertilizer.  

The world's zinc production is still rising. This basically means that more and more zinc ends up in the environment.  

Some fish can accumulate zinc in their bodies, when they live in zinc-contaminated waterways. When zinc enters the bodies of 

these fish it is able to bio magnify up the food chain. Large quantities of zinc can be found in soils. When the soils of farmland 

are polluted with zinc, animals will absorb concentrations that are damaging to their health. Water-soluble zinc that is located 

in soils can contaminate groundwater.  Zinc cannot only be a threat to cattle, but also to plant species. Plants often have a zinc 

uptake that their systems cannot handle, due to the accumulation of zinc in soils. On zinc-rich soils only a limited number of 

plants have a chance of survival. That is why there is not much plant diversity near zinc-disposing factories. Due to the effects 

upon plants zinc is a serious threat to the productions of farmlands. Despite of this zinc-containing manures are still applied. 

Finally, zinc can interrupt the activity in soils, as it negatively influences the activity of microrganisms and earthworms. The 

breakdown of organic matter may seriously slow down because of this. 

3. Conclusion 

Heavy metal toxicity can cause chronic degenerative diseases the symptoms being mental disorders, pain in muscle and 

joints, gastro intestinal disorders, vision problems, chronic fatigue, and susceptibility to fungal infections.  
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