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INTRODUCTION

At the Fifth International Clean Air Congress, held  in Argentina in 1980, Rear Admiral P. G. Sharp, Director of the UK National Society for Clean Air (NSCA), concluded his report with some considerations on the future growth of IUAPPA remarking that: The most important message that IUAPPA has is for developing countries throughout the world, not to make the same mistakes which most industrial countries made over 100 years ago and which has taken them over 100 years to put right [1].

With the same firm belief this presentation has been conceived shortly reviewing the evolution of the air pollution abatement policies that have been adopted, mainly in the last four decades, by the most industrialized European countries, to put right  the mistakes of the industrial revolution started in the 19th century.

European countries did not finish yet to put right neither, most likely, to make mistakes. Anyhow, developing countries, on the way to make great and timely efforts in the environmental protection, could learn something from those mistakes. Actually, both European and developing countries should bear in mind that in environmental field very often one has to work with ignorance and uncertainty concerning events and effects, previsions and strategies, models and reality so that the exchange of experiences seems the best way to follow in the arduous research of an efficient management for the improvement of our living environment quality.

TO APPROACH URBAN AIR QUALITY MANAGEMENT

To face Urban Air Quality Management, particularly in case of mega-cities, many factors (social, economic, demographic and environmental) have to deal with, but the crucial one is that related to the anthropogenic sources of air pollutants from industrial activities, transportation and stationary combustion plants (power plants, domestic furnaces).

They are always strictly related each other, but sometimes one of those sources may appear the only significant responsible of the local air pollution. Going back to a very ancient mega-city as Roma was two thousand years ago, at the August Emperor time, with about 2,5 million of inhabitants, the main complained environmental problem was transportation: at any time of the day the city was congested by carts animal-drawn which caused noise, nauseous odour and sanitary problems. Today Roma, as almost every mega-city, has to deal with similar environmental problem smartly called sustainable mobility [2].

In London, in 1306, at the time of King Edward I, the critical problem was indebted to combustion in stationary sources (domestic furnaces) which burned coal. Now, the old somehow "fashionable" smog of London has been substituted by the sly PM10.

In an other mega-city as Venice, in the 12th century, the furnaces for glass manufacture were the critical responsible for air pollution, so they had to be moved away from the city, on the near Murano island. Emblematically, the artistic Murano glass production plants have still to comply with new emission limits within the end of December 2002, as established by a recent decree of the Italian Ministry of the Environment [3].

At the beginning of the third Millennium nothing new under the sun with the mega-city environmental problems.

Most likely we are going to live for long time forward with environmental problems, even when and where great progress seem have been done, also because the progressive lowering of air quality limits and targets,  in order to prevent long-term or far away harmful effects on human health and on the environment as a whole, makes permanent and common to any country the need of ever new air pollution reduction strategies.

ENVIRONMENTAL POLICIES FOR INDUSTRIAL PROCESSES

For many years the industrial process has been conceived as a box in which raw materials and energy enter just to draw some valuable products without any care to emissions and wastes which contribute to pollute the environment. Over long time the industrial concerns have been production and economy, till when the impact on the environment became discernible and no more endurable for the public opinion.

This was the case of the soda production, through LeBlanc process, started in England in the first half of the 19th century.  Sodium chloride with sulphuric acid yielded sodium sulphate and hydrogen chloride, the last being released directly to the atmosphere with serious damages to the neighbour environment. The great effort to control this emission leaded to a coke filled condensing tower which has been the first example of an end-of-pipe technology and the precursor of the actual gas/liquid absorption tower. In 1863 the Alkaly Act promulgated in UK  (the first legislative act of the industrial era) enforced to those plants a drastic condensation efficiency of at least 95%.

In 1874 The control of air pollution Act, which followed the Alkaly Act, introduced formally a wide strategy against air pollution based on Best Practicable Means (BPM). Unless the meaning of BPM was not yet clearly defined the new policy aimed at achieving prevention and reduction of air pollution through the best technologies reasonably practicable having regard to local circumstances [4].

In 1951 a completely different policy, named Air Quality Management (AQM), was adopted in Soviet Union where, more than ten years before any other European country, air quality standards for ten pollutants (sulphur dioxide, hydrogen sulphide, carbon bisulphide, carbon monoxide, nitrogen oxides, chloride, mercury, lead, dust and soot) were established. The conceptual base of this different policy was that air quality should firstly be measured before deciding the emission reduction to enforce to the industrial sources.

The two mentioned strategies, which face the same environmental issue from different sides, are absolutely unlike from the cultural and political viewpoint: the former (BPM) is pragmatic (act-then-learn), relies on technology, fosters the industrial research, may be adopted timely; the last (AQM) is logic (learn-then-act)  but requires much time to measure air quality, to locate and weight the responsible sources, to evaluate and enforce suitable solutions. The two strategies are not alternative to each other, but need to be integrated and harmonized as somehow the legislations adopted in the second half of the last century in several European countries tried to do.

At the end of the sixties up the beginning of the seventies of the last century significant  progress were made against air pollution mainly through dilution (tall chimneys) or/and abatement of particulate matters and flue gases (end-of-pipe technologies).

Meanwhile in Germany and in some North European countries people had started to worry about the evidence of acidification of lakes and damages to forest, due to acid emissions (NOx, SOx) coming from sources far away, even in foreign countries, through a trans-boundary transport process of air pollutants which nowadays had shown to have significant impact on the overall scale. Then, a generalized strategy of acid emission abatement was enforced in most European countries, through both end-of pipe technologies and low sulphur fuel supply.

In 1972, the Report of the System Dynamics Group of the Massachusetts Institute of Technology (MIT), concerning a study on Limits to growth financed by the Club of Roma,  disclosed to the industrialized world that the conventional energetic sources could be enough only for few decades more and for some raw materials the supply was scanty [5]. Some years later the raised energetic price due to petroleum crisis gave a kind of practical response to the expectations of the MIT study, proving that it was time to take care of the rational use of energy and raw materials, searching opportunities for their reuse and/or recycle both within the processes and within the social life organization.

Up the seventies of the last century all kind of pollution problems had been faced from an anthropocentric point of view, aimed mainly at the protection of human health and welfare.  In 1971 in France firstly, and few years later in other European countries, an eco-centric viewpoint prevailed, in that the aim should have been the protection of animals and plants as well as human beings against harmful effects. Large part of responsibilities in environmental field (air, water, soil, solid waste, noise, etc.) were transferred from a Ministry of Health and Welfare to a Ministry for Nature and/or Environment Protection (or similar denominations) so that the way to face environmental problems started to take a new course.

At European level important decisions are taken by the European Council issuing directives which are mandatory for all Member States. The directives may be a framework with some general basic obligations or standards to adopt. One of those directives regarding the Environmental Impact Assessment (EIA) came into force in 1985 [6] after many years of discussion. It applies to a broad range of industrial activities and infrastructure projects, public or private, and requires the precautionary evaluation of their impact on the environment as a whole and the consultation with public and authorities, in order to avoid any possible negative effect on the host environment from social, economical, landscape, energy consumption, use of available space, supply of raw materials, pollution aspects. This directive adopts a strategic view which try to achieve a sustainable balance between human activity and social-economical development on one side and resource renewal natural capacity on the other side.

Actually, this strategy should have reproduce the National Environmental Policy Act, enforced in USA on 1st January 1970, under the Nixon administration. This Act was based on the idea of an American professor of political sciences, Lynton Caldwell, who, at the end of the sixties, when in United States the public opinion perception for environmental problems was rapidly growing and on the other side the federal administration seemed to be unable to gather those problems, suggested to force the administration, responsible at any level, to couple any bill, order or decree, able somehow to affect the environment, with a detailed report on any kind of foreseeable impact.

France, in the early seventies, tried to adopt this politics without any success, finding the opposition of politicians and government officials. When the issue was discussed within the European Community came to an arrangement with the mentioned EIA Directive which applies only to specific projects and no more to administrative actions. That choice may be considered as big mistake.

Only recently some countries started to put right in this direction. For example, The Netherlands adopt an Environmental Test (E-test) to legislative proposals in order to avoid or mitigate eventual unintentional negative side effects [7].

Within the European Union any action concerning environmental protection is based on the polluter pays principle. This is not a licence to pollute for whose who have financial resources, but establishes that any activity or production which may give rise to an environmental impact must be responsible for and cover any kind of the related costs. From the economic point of view this means that the external costs have to be internalised and charged to the cost of that activity or product.

This principle is applied through different mechanisms the first of which is called  command and control. It consists in enforcing regulations with stringent limits regarding, for example, air quality, chimney height, emission standards, efficiency of end-of-pipe technologies, chemical composition of fuels (content of sulphur, lead, benzene, etc.), but also acceptability of wastewater, noise, wastes, etc.

Command and control is the conventional strategy to fight air pollution but it may require high investment and operating costs (to achieve high efficiency, to adopt sophisticated end-of-pipe technologies, to use less polluting fuels and raw materials, to improve recycle, automation and inspection). Furthermore, orders and prohibitions reduce the degrees of freedom at the design stage, and, in practice, may not be a spur for the improvement of technical performances, being enough the adjustment of plants to new prescriptions.

In other words the environmental protection may not be pursued only through ever more stringent emission standards since at a kind of "breaking point" they become unreasonable constraints requiring sophisticated and uneconomical abatement processes. Furthermore, at a wider environmental impact evaluation, those processes could even have opposite effects
. It should be avoided the mistake to leave to local authorities the possibility to enforce standards more stringent than the national ones without any social, economical and environmental deep evaluation and justification.

The second mechanism to enforce the polluter pays principle is based on environmental taxation which may concern excises on  fuels, carbon tax, charges for some polluting emissions (SOx, NOx), charges for wastes, water, goods as batteries, plastic carrier bags, lubricant oil, packaging, etc. [8].

Actually this way is quite complex and depends on the environmental fiscal policy adopted by each country. In principle the taxation should be used, when regulations are ineffective, as an incentive to find solutions for a reduction of the environmental impact as a whole. However, vary often these circumstances are not respected and any revenue goes to a general budget. It is a quite common mistake not to deliver revenue from environmental taxation to solve environmental problems or to promote the conversion of industrial technologies to less polluting ones or the use of renewable energy sources. In few cases, for example for lubricant oil, the revenue is earmarked to finance collection, reuse and dumping costs.

In any case neither this second mechanism may be forced too much in that any taxation on European base lastly let grow the cost of products generating an unbalanced competition in a global market. On the other side the differentiation of tax rates requires clear and objective assessment to compare the environmental performance of similar commercial products throughout their life cycle.

For this reason a third mechanism, on voluntary base, has been adopted at European level through special environmental labelling assigned to products or industries which guarantee greater protection of the environment.

In particular, the Ecolabel for products of wide use has been adopted in Europe in 1992 
[9]. It requires an environmental performance assessment (impact on air, water and soil, waste production, energy consumption and efficiency, safety) along with a well defined criteria, during the entire life cycle of the product (from cradle to grave). The label is assigned when some advantages from the environmental protection viewpoint, compared with other products on sale with similar characteristics and applications, are evident.  The label may be used in the market place relying on the perception of those consumers who care for environmental problems preferring eco-labelled products even when they are little more expensive.
Actually the Ecolabel  can not be applied to any kind of products, the life-cycle assessment is a complex procedure, the administrative aspects are time consuming, the cost is high through a fixed charge and an annual fee proportional to the income related to the product itself, the temporal validity of the label is relatively short, the percentage of public having good perception for those products is still low.  Furthermore at the moment the European Commission established criteria only for 17 groups of products.

Much more interesting for companies and for the environment is the Ecoaudit label in order to get advantages in the international market or even as a mean to promote a research for innovative and more convenient solutions.

EMAS (European Community Eco-Management and Audit Scheme) is a voluntary instrument, adopted in Europe in 1993 [10]. It is conceived to encourage companies, not only industrial, and even public administrations,  to adopt proactive initiatives for continuous improvements of the environmental performance of processes, products and services, besides the due compliance with environmental regulatory requirements. In this way companies may demonstrate to the public at large their positive commitment in the protection of the environment, as well as having some financial benefits. EMAS aims at having more efficient use of raw materials and energy, minimizing wastes, minimising risk of impact on the environment, planning the investment in more environmental friendly manner. The company which apply for EMAS receives a special label which may be used in the market place to show his concern for the environmental problems. Practically it is a model for an environmental management system which applies within the European Union, like the ISO 14000 series of standards and guidelines which apply at international level.

One important difference between EMAS and ISO is that the former needs a preliminary environmental declaration which is a public engagement taken by the enterprise and has to be verified each year, while the last does not require this declaration. One more difference is that with EMAS there is more direct relationship with public administration responsible for the authorization on which the environmental controller depends,  while with ISO the relationship is held with private organisations even officially recognized by national authorities. The result of EMAS consists in the registration of the sites concerned on an European Register where at the moment around 3000 sites are enrolled, largely of North Europe countries.

Up to now Ecolabel and EMAS did not produced significant results in terms of environmental protection in Europe, but their adoption is expected to have a large diffusion in future.

Other kind of voluntary agreements are used specially in energy policy (improvement of efficiencies, reduction of consumptions or reduction of CO2 emissions) between national authority and industry (voluntary programme recognized by public authority or negotiated agreements). One example is the Responsible Care which is the Chemical Industry commitment to pursue a policy of continual improvement in all aspects of health, safety and environment [11].

The objectives  of the European Union are mainly in ".. preventing, reducing and as far as possible eliminating pollution by giving priority to intervention at source ... in compliance with the 'polluter pays' principle....". In consideration that "... different approaches to controlling emissions into air, water or soil separately may encourage the shifting of pollution between the various environmental media rather then protecting the environment as a whole",  in 1996 the Council of the European Union adopted a special framework Directive called Integrated Pollution Prevention and Control (IPPC) [12].

The Directive establishes, among other things, that the permit for new and existing installations (covering about 30 important categories of industrial activities) shall include all necessary measures to achieve a high level of protection for the environment without prescribing any specific technology, but taking into account characteristics of the installation concerned and local environmental conditions. Emission limit values and technical measures shall be based on the Best Available Technology (BAT). In other words, European Union adopted, just in a formally different version, the same politic of the Best Practicable Means, firstly adopted in the British legislation with the mentioned 1874 Alkali Act.

The Directive specifies that Best Available Technology shall mean "..the most effective and advanced stage in the development of activities and their methods of operation which indicate the practical suitability of particular techniques for providing in principle the basis for emission limit values designed to prevent and, where that is not practicable, generally to reduce emissions and the impact on the environment as a whole". On its turn, Best  shall mean most effective in achieving a high general level of protection of the environment as a whole. Available shall mean those techniques developed on a scale which allows implementation in the relevant industrial sector, under economically and technically viable conditions, taking into considerations  costs and advantages, whether or not the techniques are used or produced inside the Member States in question, as long as they are reasonably accessible to the operator. Technology shall include both the technology used and the way in which the installation is designed, built, maintained, operated and decommissioned.

One difference between the old BPM and the modern BAT has to be underlined regarding inspection and Inspectors. At the beginning of the last century in UK several attempts were made to give a better definition of BPM without any practical success. BPM approach was strongly criticised in its lack of clearness and, much more, in leaving enormous power to the Alkaly Inspectors who could judge and make decisions without having to justify their actions before the public. In the last decades in Europe a tendency to slip toward very detailed regulations has been observed, reducing the power of the Inspectors but reducing also their professional capability and knowledge. Furthermore, in few years well established BAT for many industrial productions will be adopted and the mentioned IPPC will exempt from official control the enterprises registered under EMAS or other Environmental Management System. This means that the local and national authorities are giving  up somehow to a direct control system, delegating it to EMAS or ISO inspectors, which may not have a technical-engineering professional education. In the past there was more balance between knowledge and judgment of Inspectors with high technical qualification and practical experience on one side and flexible written rules on the other side. The choice to move toward a paper control could reveal, in the long run,  a big mistake.
In the seventies of the last century among several environmental alarm signals, one related to some chemical plant events impressed particularly the public opinion. In June 1974 the Flixborough Works of Nypro Limited (UK) were demolished by an explosion of equivalent force to that of some 15-45 tons TNT, 28 people were killed  and 36 others suffered injuries, hundreds houses were damaged, due to an escape of cyclohexane from a plant which produced caprolactam [13]. Two years later in Seveso, a small town in North Italy, 15 miles from Milan, TCDD (2,3,7,8 tetrachlorodibenzoparadioxin), which perhaps is the most potent toxin known to men, escaped from a Icmesa Chemical Company plant which produced hexachlorophene, a bactericide. The two episodes, which unfortunately were followed by many others, gave the consciousness that after health and environment was time to worry also about safety.

It took some years of discussion to define and adopt in 1982 an European Directive [13], known as "Seveso" Directive, which established rules for some categories of chemical plants which may cause relevant accidents. Several concept of good management adopted in health and environmental regulations come from the huge work which has been done after Flixborough and Seveso, regarding Risk Analysis.

In conclusion, IPPC, Seveso and EIA Directives, together with EMAS, are the main ways, adopted in Europe, to prevent or at least to reduce adverse effects on the environment from industrial activities [14]. The main differences are in that  the Directives focus on factors at design and the construction stage, while EMAS focus at the management operational stage. Furthermore EIA relies on factors to consider in the assessment of the environmental impact for new plants or infrastructure projects, while IPPC relies on Best Available Technologies for exiting plants and "Seveso" on Risk Analysis report for existing and new chemical processes.

ENVIRONMENTAL POLICIES FOR MOBILE SOURCES

The first initiative at European level to fight air pollution from vehicles has been undertaken in 1970 with the Directive n. 220 which established emission standards for carbon monoxide and hydrocarbons, but an important effort started in the seventies, to foster acid rain, aimed at reducing the acid components (mainly NOx), through an end-of-pipe technology as a catalytic converter. This required a different gasoline without lead compound additives which being poison for the catalyst did not allow the use of the converter. At the same time the entire propulsion system had to be modified, in some either design or/and functioning parameters.

The new gasoline, called green, actually was not really green being enriched with polycyclic aromatic hydrocarbons. In some countries (Switzerland, Austria, Germany) where the lead concentration in gasoline was firstly reduced to 0.15 g/l the concentration of benzene raised to 5 %, while in Italy the gasoline with 0.4 g/l of lead had 2% of benzene. Furthermore, the catalytic converter could not have good efficiency for several reasons, first of all for the circumstance that the temperature should reach at least 300 °C which be hardly reached by cars within a city where the distances to be covered are generally too short.

In other words, the revolution of the green gasoline, quickened by prospects of big business rather than by environmental reasons, for which a precautionary Environmental Impact Assessment should have been useful, has been somehow a mistake. In many cities we still have high level of benzene in the air, notwithstanding the fact that the content in gasoline has been progressively lowered to the actual 1% (v/v), and the contribution of vehicles to air pollution in large cities is around 63% for NOx, while in 1980 was around 30%.

Leaving apart this unlucky start of the environment policy for mobile sources, it is important to notice that also in this field  the same strategies discussed for industries are generally adopted like command and control and taxation. In particular, some environmental characteristics of fuels for Otto and Diesel engines  have been very much improved and are going to be improved further, as shown in tab. 1 [15].  In Italy a limit of 40% instead of 42% for aromatic hydrocarbons has been adopted [16] and the leaded gasoline has been banished from the market. On this point it is important to underline that this choice was due not to lead compound emissions, being the urban air concentration well below the environmental standards, but to the need for the elimination of a poison for the catalyst and the adoption of a converter for all vehicles. Within 2005 the limits for aromatic compounds and sulphur will be further reduced.

On an other side more stringent limits have been established for emissions as shown in table 2. The aim for 2010 is a reduction of 50 to 80% of the actual emissions for benzene, carbon monoxide, nitrogen oxides, particulate matter and ozone.

On its turn, taxation concerns unleaded petrol, diesel/gas oil, LPG, kerosene. There is also an annual tax in relation to cylinder volume or power. Still eco-incentives or reduced VAT may help the purchase of new cars or based on better environmental performance.

Initiatives on voluntary base are encouraged like car-pooling (three or four persons allowed to reach their workplace with one car in limited access area) and car-sharing (car shared by several persons on a pay-as-you-use base).

Of course there are several other possibilities to constrain the use of cars and improve air quality in urban environment through urban development planning, pedestrian-friendly areas, public transportation network, road pricing, parking charge,  charge for buses to access in some urban areas, etc.

ENVIRONMENTAL POLICIES FOR STATIONARY COMBUSTION SOURCES

In the last four decades the generalized measures undertaken in the main cities for stationary combustion sources has been to reduce (for power plants) or prohibit (for domestic furnaces) the use of solid fuels (coal and wood), to implement liquid fuels with very low sulphur content, to create a network of gas, to improve and control the combustion efficiency.

In particular, still to foster acidification and acid rain the sulphur content in gas oil and fuel oil has been lowered to less then 1% in mass (0,3% for domestic use) and will be further lowered to 0,10% within 1st January 2008. 

Power plants may use fuels with higher sulphur content, but they have to comply with stringent emission standards through end-of-pipe technologies and are also burdened by emission taxation.

FUTURE DEVELOPMENT

What is going on in Europe and which strategy for the future to strengthen environmental policy?

Three base actions may catch in the wide and frenzied efforts: a) pursue a proactive approach to environmental management as a whole and not wait for a simple response to legislative demands; b) pursue the market-based mechanisms according to the polluter pays principle; c) involve public and public administrations to stimulate changes in consumption patterns.

This is enforced through an integration and harmonisation process of the mentioned mechanisms (command and control, environmental taxation and incentives, voluntary agreements) promoted, on their turn, through an innovative instrument of environmental politics which could become very effective to fight  pollution in general and to protect the environment as a whole. The last, called Integrated Product Policy (IPP), has been accepted in principle by the Ministers of the Environment of the European Union at a meeting in Weimar (Germany) in 1999.  

The aim of IPP is a continuous improvement of the global environmental impact of any kind of commercial good evaluated in their entire cycle of life. The suggestion for this kind of politics, which pursue on commercial goods, comes from a research made by the German Öko Institut, aimed at identifying the mechanism to prevent and minimize waste production being a solution more effective than those end-of-pipe-technology oriented which may only recycle or reuse the waste itself.

To achieve this policy several implements have to be promoted like Ecolabel, subsides and grants-in-aid, voluntary agreements, purchase procedures of products with low environmental impact by the Public Administration. The last aspect is going to be regulated through one more mechanism which is called Green Public Procurement. 

In consideration that the expenses controlled directly by the Public Administration at any level in Europe correspond more or less to € 720 billion, that is around 11% of the EU's GDP, the aim of GPP is to force those expenses towards products with lower environmental impact, to promote their production choices and lastly to educate consumers inducing their behaviour more acquainted to environmental problems. Sometimes products at lower environmental impact may have higher costs, but may be more efficient or more easily recyclable or more biodegradable which mean that their social costs are definitively reduced. The difficulties in applying GPP will be in the definition of clear rules to evaluate  economic and environmental impact of the products along the life cycle in such a way to avoid discrimination and unfair competition. This requires a revision of public procurement legislation with clear eco-criteria for the Public Officials in the selection of suppliers and products.

As far as the vehicles concerns, the aim is to lower  CO2 emission level to 120 g/Km for new cars within 2005. This strategy will be developed along three lines of action: a) reduction of fuel specific consumption; b) eco-labels for cars at low consumption or energy saving or using alternative fuels; 3) taxation as function of the consumption efficiency.

Commercial or prototype engines use, as fuel, gasoline, diesel, direct-injecting diesel, gas (LPG or methane), electricity, hybrid electricity, fuel cell, hydrogen and hybrid thermo-electricity. The last types could be commercialised within a decade, but they should be a small fraction of the global number of vehicles. This means that for at least couple of decades the conventional fuels will be the main supply so that there is a need to improve their composition with new additives able to reach an high octane number and reduce emissions through end-of-pipe technologies as a three-way-catalytic converter (to transform CO, HC and NOx).

One more aspect regards the control of catalytic converter which now is made every two years, while new cars will be equipped with On-Board-Diagnosis so that the emission control monitoring system will be able to perform a continuous functioning control of the exhaust components.

In the transportation sector, especially in mega-cities, the mentioned ways to fight air pollution and to improve air quality are not enough to balance the growth of  cars circulating within the urban area. Other non technical measures have to be adopted mainly through non polluting public transportation. Big efforts have to be made in the use of alternative non polluting sources of energy (gas, ethanol) which need of course new types of cars.

CONCLUSION

Urban Air Quality Management may not deal only with atmospheric emission sources, but has to take into account also sources of supply for food, water and energy, household appliances, liquid and solid waste collection, recycling,  treatment and disposal, mobility, etc.  Urban Air Quality Management is a part of and has to be set against a Global Management whose objectives are health, environment and safety.

The possible actions should follow two different lines: technical and social. The former clearly has to move towards technologies inherently efficient (minimal use of raw materials and energy), inherently clean (minimal production of flue gases and wastes) and inherently safe (minimal risk at workplaces and in the living environment). The last, which affects the speed and the efficiency of technical actions, has to aim at developing education, public perception, legislation and economical resources.
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	Table 1 - Some environmental limits for motor vehicle fuels 

	Parameter
	Unit
	Limits 2000
	Limits 2005

	
	
	min
	max
	min
	max

	UNLEADED GASOLINE 
	
	
	
	
	

	Research octane number RON
	
	95
	
	
	

	Motor octane number MON
	
	85
	
	
	

	Reid vapour pressure
	kPa
	
	60
	
	

	Distillation :
	
	
	
	
	

	    evaporated at 100 °C  
	% v/v
	46
	
	
	

	    evaporated at 120 °C
	% v/v
	75
	
	
	

	Hydrocarbon analysis :
	
	
	
	
	

	    olefins
	% v/v
	
	18,0
	
	

	    aromatics
	% v/v
	
	40,0
	
	35,0

	    benzene
	% v/v
	
	1,0
	
	

	Oxygen content
	% m/m
	
	2,3
	
	

	Sulphur content
	mg/Kg
	
	150
	
	50

	Lead content
	g/l
	
	0,005
	
	

	DIESEL OIL
	
	
	
	
	

	Cetane number
	
	51
	
	
	

	Density at 15 °C
	Kg/m3
	
	845
	
	

	Distillation:  95% point 
	°C
	
	360
	
	

	Polycyclic aromatic hydrocarbons
	% m/m
	
	11
	
	

	Sulphur content
	mg/Kg
	
	350
	
	50


	Table 2 - Emission limits for motor vehicles (g/Km)

	 
	PM
	NOX
	HC
	CO
	HC + NOX

	 UNLEADED GASOLINE 
	
	
	
	
	

	Euro 2  1996
	
	 
	
	2,2
	0,5

	Euro 3  2000
	
	0,15
	0,2
	2,3*
	

	Euro 4  2005
	
	0,08
	0,1
	1,0
	

	 DIESEL OIL
	
	
	
	
	

	Euro 2  1996
	0,080
	 
	
	1,06
	0,71

	Euro 3  2000
	0,050
	0,50
	 
	0,64
	0,56

	Euro 4  2005
	0,025
	0,25
	 
	0,50
	0,30

	
	
	
	
	
	

	* different measure method
	
	
	
	
	


� For example, the hydrogen fluoride emissions from clay brick and roof tile furnaces may vary from few mg/m3 to several tenths mg/m3 depending first of all on the fluorine content in the clay. It is possible to comply with a quite low emission standard as 5 mg/m3 or even less through an end-of-pipe technology (dry sorption on calcium carbonate or calcium hydrate or scrubbing with milk of lime) but for plants which requires  a reduction of few units in concentration to comply with standards the slight advantage from the reduction of fluoride emissions is not counterbalanced by the environmental impact due to electric energy consumption for pressure loss/fan power, adsorbent products, process waste disposal, maintenance and decommissioning.





� The first eco-label at national level, "The blue Angel", was adopted in Germany in 1977. One year after firstly eco-labels were assigned to products like recycled paper and spray without chlorofluorocarbons  
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