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Humans have modified with their activities the composition of the environment. This process has 

very old origins. Seneca, dating back to 61AD, stated that the air of Rome is heavy and describes as 

gravitas urbis the soot, the presence of bad odours and vapours that made it very difficult to breath. 

In Great Britain the noxious effects of pollution from carbon fuels were known since 1200 so that 

King Edward 1
st
 named a special committee with the well defined task to cleanse the air: this 

committee had forbidden the use of carbon as it considered it dangerous to the health of citizens. 

Let's now move from history to present days. Today's environment is effected by different forms of 

pollution arising from our complex activities; such activities are, however, necessary as they have 

succeeded in improving our lives, making many commodities and services available. The air, our 

water and land surface faces threats from industrial processes and man's activities, which 

continuously deliver to the environment hazardous substances and new compounds with unknown 

properties. 

Although man appeared on the Earth relatively late, he was able to change our environment more 

than any other species with his activities. The release of polluting agents coming from human 

associated activities modifies the composition of air, soil, water and has negative effects on the 

environment. When the population of the world began to increase and more and more sophisticated 

technologies were applied, dramatic effects on the environment began to occur. The rapid 

technological development began after the middle ages and reaches a historical peak with the 

industrial revolution. The discovery of fossil fuels gave birth to the exploitation of the mineral 

resources of our planet on large scale. With the industrial revolution man began to transform 

intensively our ecosystem by modification of air, soil and water resources. Really under the 

umbrella of the term environmental pollution we consider these variations caused by anthropic 

activities (industrial, urban, agricultural) all of which are able to negatively act on the environment. 

In more recent times public opinion remained shocked by environmental disasters as those ones of 

Seveso, Bhopal, Chernobyl, Genova, Trecate, but many other events less known had similar 

catastrophic effects.  

Pollution data can be quite staggering: it is estimated that a quarter of the world's population is 

living in areas affected by industrial pollution. The United States produce 450 millions of tons of 



waste yearly, approximately two tons for each citizen. Air is contaminated by 200 million kilograms 

of xylene and 621 kilograms of toluene coming from the auto-vehicle traffic. On the basis of the 

different environmental compartments, pollution is classified as atmospheric, water, or soil. This 

separation is reflected in the law on specific norms for the different kinds of pollution. Very often 

the three areas coexist and are strongly related each other. Conclusively it can be stated that the 

fight against environmental pollution is one of the problems of human kind still to be solved, in 

order that environmental safety and technological development can be compatible. 

Potable water in almost a quarter of the treatment plants contains a volatile pollutant. Soil is 

contaminated by pesticides and herbicides 

and their release is a further danger to water 

and to exposed populations. The demand for 

water is constantly increasing and this so-

called 'blue fuel' has great economic value. Its 

pollution is related to the four different 

anthropic activities (domestic, industrial, 

agricultural, natural). The domestic pollution 

is produced by all the normal activities of 

living, such as the heating of houses, the 

cleaning of textiles and tools, the preparation 

of foods, the production of wastes. Industrial 

pollution is the most variable and 

heterogeneous, ranging from metals (Cr from tanneries, Hg from alkali production) to 

hydrocarbons, from industrial intermediates to dioxins possibly accumulated as such or degraded to 

other compounds. Agricultural pollution includes animal excrements, fertilizers, and medicines 

used in agriculture. Natural pollution is generated by natural phenomena which man is unjustly 

considered as responsible for, and include volcanic and seismic activities.  

The continuous technological industrial development necessitates worldwide level monitoring of 

pollution due to the release into the environment of potentially noxious compounds, for instance 

heavy metals. It is well known that the communities most affected by diseases and pathologies 

related to pollution of heavy metals are the iron industry, mining, urban, and agricultural ones. The 

main sources of release of heavy metals are of anthropic origin. Examples in this area are seen in 

the metallurgic and related areas, dye manufacture, tanneries, mines, and petrochemical plants. All 

these areas which respond to the increasing requests for raw materials, industrial and agrofood 
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products, fuels and their uses, produce or release as wastes large amounts of toxic materials. 

Though some heavy metals, in low concentrations, are necessary or useful for life processes, they 

are definitely toxic at high concentrations. Their noxious effects include damage to kidneys, eyes, 

the nervous system and reproduction, produce birth defects, allergies, breathing disorders, genetic 

mutations, and anemia. The World Health Organization, WHO, has set strict safety limits to the 

concentration of heavy metals in the environment, but actual measurements show that such limits 

are often exceeded in various world regions. 

Two more points must be considered: 

1) some pollutants are degradable, others are not. 

This means that in the case of the latter an 

accumulation is produced with the passage of the 

time with the obvious consequence that even very 

low concentrations can result in large amounts of 

accumulated compounds.  

2) The kind and nature of pollution changes with 

time following the development of our society and 

the ways of performing industrial, domestic, and 

agricultural activities. A typical example is that one 

of the fuels for road vehicles: when fuels containing 

lead were replaced with products containing 

aromatic hydrocarbons, lead pollution was curbed 

but benzene and particulate pollution arose. With 

water this evolution of society brought different compounds to the forefront: firstly metals, then 

organic substances, and subsequently bioactive substances, electronic wastes, and drugs. To get an 

idea of the amount of pollutants, you need to realize that yearly all over the world 30 millions of 

tons of electronic wastes are produced. Therefore monitoring and remediating pollution is vital. 

Chemistry is often blamed for pollution, forgetting that misuse of Chemistry is the real culprit, 

rather than Chemistry itself. Actually, Chemistry is the discipline than can detect, control and 

remediate pollution. Monitoring of water is one of the areas that have benefitted most from a 

chemical approach. 

Because the human body can be sensitive to tiny amounts of chemicals, highly sensitive analytic 

techniques are necessary. Modern chemistry provides many analytical techniques including 

chromatography with various methods, mass spectrometry, nuclear magnetic resonance, and 
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advanced spectroscopic techniques. Chemical sensors enable measurement of both instantaneous 

and time-averaged pollutant concentrations, even in the presence of many different compounds. 

Removal of pollutants requires chemical expertise, because some pollutants, especially heavy 

metals, may be present in different chemical forms and the techniques must vary accordingly. 

Efficient techniques for the removal of 

highly toxic organic compounds from water 

have attracted significant interest. A number 

of methods such as coagulation, filtration 

with coagulation, precipitation, ozonolysis, 

adsorption, ion-exchange, reverse osmosis 

and advanced oxidation processes have been 

used for the removal of organic pollutants 

from polluted water and wastewater. These 

methods have been found to be limited, since 

they often involve high capital and operational costs. On the other hand ion-exchange and reverse 

osmosis are more attractive processes because they allow recovery of some valuable products found 

in the pollutants. Reverse osmosis, ion-exchange and advanced oxidation processes do not seem to 

be economically feasible because of their relatively high investment and operational cost.  

Among the possible techniques for water treatment, the adsorption process by solid adsorbents 

shows potential as one of the most efficient methods for the treatment and removal of organic 

contaminants in wastewater. Adsorption has advantages over  the other methods because of simple 

design and can involve low investment in term of both initial cost and land required. The adsorption 

process is widely used for treatment of industrial wastewater containing organic and inorganic 

pollutants and has received great attention from the researchers.  In recent years, the search for low-

cost adsorbents that have pollutant-binding capacities has intensified. Materials locally available 

such as natural materials, agricultural wastes and industrial wastes can be utilized as low-cost 

adsorbents. Activated carbon produced from these materials can be used as adsorbents for water and 

wastewater treatments. 
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Recently nanotechnologies offered new 

opportunities and chances to the scientific 

community. Nanotechnology is being used 

to develop solutions to three very different 

problems in water quality. One challenge 

is the removal of industrial water 

pollution, for example cleaning solvents 

such as TCE, from ground water. 

Nanoparticles can be used to convert the 

contaminating chemical through a 

chemical reaction to make it harmless. 

Studies have shown that this method can 

be used successfully to reach 

contaminants dispersed in underground ponds and at much lower cost than methods which require 

pumping the water out of the ground for treatment.  

Another challenge is the removal of salt or metals from water. A deionization method  using 

electrodes composed of nano-sized fibres shows promise for reducing the cost and energy 

requirements of turning salt water into drinking water.  

The third problem concerns the fact that standard filters do not work on virus cells. A filter only a 

few nanometers in diameter is currently being developed that should be capable of removing virus 

cells from water.  

The traditional treatment techniques require a long duration for the complete degradation of organic 

pollutants and also are highly difficult to implement for the small scale applications (at residential 

level). In the conventional treatment methods large amount of secondary pollutants are released into 

the environment such as toxic gases and odours during the biological treatment of organic pollutants 

and they produce large amounts of sludge after treatment of waste water. Hence, it becomes 

necessary for a treatment process to overcome all these shortcomings effectively. A photocatalytic 

treatment can be effective. Photocatalytic degradation methods provide a satisfactory and 

economically viable solution in the removal of organic pollutants and harmful bacteria in aqueous 

media. 
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In the case of potable water the risks to the consumer are higher and so each step previously 

described becomes more 

important. Water for human 

consumption usually comes from 

the cleanest freshwater source 

accessible. (Areas with primarily 

salt water must either import water 

or install costly desalination 

plants.) To make water suitable for 

human consumption, the first step 

is filtering out large debris. To 

reduce the salt content, sodium 

carbonate is added to precipitate 

some salts. The pH is adjusted. 

Suspended particles are removed 

through coagulation and 

flocculation. The resulting particles may be filtered out or allowed to settle out. Disinfection of the 

water is accomplished by the addition of chlorine or by UV radiation. Sodium fluoride or other 

fluorine compounds are added to many municipal water systems for dental health.  
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