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Air Pollution Reduction 

Systemlife:  A Possible Solution 
  

Health Emergency:  Air Pollution 

 
As demonstrated by research carried out by the World Health Organisation, air pollution is not only 

an environmentally relevant problem, but also a global health emergency, as shown by the 

following data:  

 

AIR POLLUTION EFFECTS 

100,000 individuals Rise in pollution-related hospital admittances in Europe 
(WHO) 
 

400,000 individuals Deaths attributed to air pollution in Europe (WHO) 
 

 World Health 
Organization 
(WHO) Data 
 

    8,220 individuals Deaths attributed to pollution in Italy (WHO) 
 

    5,537 individuals Annual increase in cases of bronchial asthma among 
children 
 

         10%  Percentage of children from 0 to 14 years old who suffer 
from allergies and respiratory problems 
 

5,000,000 
individuals 

Global number of children each year who die from 
environmental causes 
 

Health Data 
Regarding 
Children 
 

       6,700 µg  Quantity of carbon monoxide that a child in a stroller inhales 
in a 1-hour walk 
 

Economic Data 28 billion euro Social costs from pollution-related illnesses in Italy 
 

 
 
AIR POLLUTION DATA 

84%  Percentage of European cities that exceed defined European limits 
for more than 40 days a year 
 

PM10 

70%  Percentage of pollutants primarily caused by traffic in Italy 
 

60 seconds The necessary time for PM2.5 pollutants to pass the pulmonary 
barrier and enter into the blood 
 

PM 2.5 

40 µg Tolerable limits set by the new European law 
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Pollutant concentrations vary from one country to another, depending on urban density and the 
presence of industrial zones that cause high pollutant emissions due to air-conditioning systems, 
transportation and industrial processes. 
 
 
 
 

 

 

 

 

From the health and 

environmental point of view, the 

most dangerous dust particles are 

those that have a diameter of less 

then 10 microns (titled Particulate 

Matter 10 - PM10), which are able 

to penetrate the deepest parts of 

the respiratory tract where the 

noxious substances transported 

into the lungs are deposited. 

 

 
LEVEL OF PULMONARY DEPOSITS ACCORDING TO PARTICLE DIAMETER 
Pharynx 
Trachea and primary bronchi 
Secondary bronchi 
Terminal bronchi 
Alveoli 
Alveoli 
 
 

Rules for a Strategic Approach 

 

The main source of fine dust is the burning of fuels for industrial purposes and transportation. Fine 

dust particle composition varies greatly and can combine with chemical components like sulfur 

dioxide, carbon oxide, nitrogen oxides and the residues from the combustion of hydrocarbons. 
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The “Clean Air for Europe” campaign, launched in 2001, is the basis of the environmental policies 

of the European Union and its objective is to define strategies aimed at reducing air pollution. 

 

The European Commission has already declared that it will apply sanctions against member states 

that are unable to guarantee the defined air quality level. 

 

Therefore, the responsibility for complying with the defined limits of air quality will lie with the 

national governments and the local administrations. These institutions are required to make 

administrative decisions, establish laws and choose technical and innovative aids that are able to 

guarantee, within a limited period of time, achievement of the objectives imposed by the European 

Union. 
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AIR POLLUTION LAWS 

PM10  maximum limit is 50/40 µg/m³ 
  

European Parliament 
 

Directive 2007.10.12 
with goals for 2015 

PM 2.5 maximum limit is 20 µg/m³ 
PM10 maximum limit is 50  µg/m³ 
Maximum average annual limit  is 
40  µg/m³ 

Ministerial Decree No. 
60/2002 

By 2010 maximum average 
annual limit  is 20  µg/m³ 

Decree No. 163 of 
04.21.1999 of the 
Ministry of the 
Environment 

This decree identifies 
environmental and health criteria 
that town mayors can use to 
implement vehicle circulation 
restrictions in order to obtain a 
concrete improvement in air 
quality in urban areas. 

Italian Laws 

Legislative Decree No. 
163 of 08.04.1999 

This decree determines the limits that 
must be reached by a fixed date and 
not exceeded in order to avoid, prevent 
or reduce the harmful effects on human 
health and on the entire environment. 

 Decree No. 60 of 
04.02.2002 of the 
Ministry of the 
Environment 

This decree established set limits 
for PM10 dust particles that took 
effect on January 1, 2005, which 
limits were confirmed by the 
European Directive of 10th 
December, 2007. 

 
In particular, article No. 6.2 of Legislative Decree No. 351 defines the criteria  for establishing 

where air quality monitoring is needed through a fixed network. Air quality measuring is 

required in the following zones: 

 

� Agglomerates. 

� Areas in which the pollution level, during a fixed time period, swings between the defined 

limits and the higher threshold, according to article No. 4.3.c. 

� Other areas where the pollution levels exceed the defined limits. 
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An Immediate Solution for Air Pollution 
 
In order to solve such a complex problem, it is necessary to have an integrated approach that: 

1) takes into consideration the sources of pollution, 

2) uses different and integrated planning instruments (e.g., the development of alternative means 

of transportation). 

3)prepares and implements projects to bring down dust levels. 

 

The creation of air filtering systems is one of the most recent contributions among the different air 

pollution cleaning methods. 

 

 

 
 



 6 

 

 

 
The use of these Filtering Stations, though not a replacement for structural measures reducing the 

sources of pollution, ensures control over air quality in areas primarily affected by pollution 

problems, as well as compliance with community rules. 

 

The systemlife Filtering Station  
 

The systemlife Filtering Station is an innovative project able to purify the air in urban areas. The 

Filtering Station is composed of the following elements: 

 

o a technically advanced filtration system: the filtration station sucks in polluted air 

continuously, retains fine dust particles, pollutants and odours and returns clean air into the 

atmosphere. 

o an automatic control panel (“Climate Box”) which manages the filtration system: it is able to 

calibrate base-line functioning related to real external air conditions, therefore operating in 

less than optimal weather conditions. The Climate Box is the result of in-depth electronic 

engineering studies, and its functioning is protected by the law on industrial secrets. 

o the filtering station works also as a control panel for air quality inspections, thanks to a 

system able to recognize the presence of other pollutants, by the same control panel. 

 

All the data related to Station operations and filtering levels are transmitted in real time by General 

Packet Radio Service (GPRS) to a remote control site and are checked by air quality control 

agencies. 

 

PERFORMANCE DATA 

Amount of purified air 10,000 m³/h 

Surface area served In relation to the morphology of the 
territory 

Filtering productivity with four levels 

of successive filtration 

> 95% 

Diameter of filtered particles ≥0.001 µm 

Overall dimensions 450x160x375 cm 

Electrical power installed 5 kW 
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 The Filtering System 
 
The Filtering System in fact works like a technological lung, inhaling polluted air and exhaling 

filtered air.  Inside the station there are four complementary filtering stages: 

 

� The first stage is composed of F3 open-weave fabric filters that retain the largest particles 

thus facilitating the next filtrations; 

� The second stage uses F7 tight-weave fabric filters and has been created to retain particles 

with dimensions of up to 0.2 microns, i.e. the so called fine dust particles; 

� (Optional) during the third filtration process, active carbon cartridges purify the air of 

gaseous pollutants such as organic substances (e.g., mineral oils, hydrocarbons, 

benzenes), halogen substances (those composed of chlorine, fluoride, bromide, etc.) and 

odours so that the air released from the station is completely free of pollutants. 

� The last filtration stage could be considered the station’s most technological component, 

and is composed of an electrostatic filter capable of retaining altogether more than 95 

percent of pollutants, including those with dimensions as small as 0.001 microns. In this 

phase, the air flow is subjected to electric discharges that electrically charge the polluted 

particles, which are then collected in an electrically charged container.  

  

 

 

The last step of the process is the passage of the outgoing air through electrodes positioned on the 

expulsion nozzles that negatively ionize the air, thus producing anions. The outgoing dust-free air 

is therefore charged with 5,000,000/cm³ negative ions within a meter of the nozzles and 

300,000/cm³ within 14 meters of the nozzles. 

Consequently, the charged air that leaves the nozzles at a rate of 10,000 m³/hour has the effect of 

drastically reducing the dust in air in the vicinity of the launch nozzles. 

 

Filtration and treatment of gas and odours 
 

The Filtering Station incorporates a technology for capturing gas and odours using 
TiO2. 

 



 8 

  

Deodorises:  
- acetaldehyde, formaldehyde, toluene (from cigarette smoke and paints); 
- ammonium (from urine); 
- hydrogen sulphide (from incomplete diesel combustion); 
- methyl mercaptan (from the decomposition of organic material and incomplete 

combustion); 
- aromatic and aliphatic ammines (from the decomposition of organic material ). 

 
   Captures bacteria/fungi/viruses: 

- escherichia coli 
- enterococcus faecalis 
- legionella pneumophila 

- listeria monocytogenes 

- neisseria gonorrhoeae 
- neisseria meningitidis 
- pseudomonas aeruginosa 
- salmonella enteritidis D1 
- staphylococcus aureus MRSA 
- aspergillus Niger 
- candida albicans 
- adenovirus 
- astrovirus 
- calicivirus 
- coronasvirus 
- citomegalovirus 
- enterovirus 
- hepatitis A virus 
- hepatitis B virus 
- human immunodeficiency virus  
- hepatitis C virus 
- hepatitis E virus 
- herpesvirus 
- HSV-1 herpes simplex virus-1 
- HTLV 
- Measles virus 
- Orthomyxovirus 
- Papovavirus 
- Paramyxovirus 
- Parvovirus 
- Poliovirus 
- Poxvirus 
- Reovirus 
- Rhinovirus 
- Rotavirus 
- Rubellavirus 
- TSE agent 
- Varicella zoster virus 
- Aviaria viruses group 
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The above bacteria/fungi/viruses were tested in several laboratories, including: University of 
Ferrara, “LECMA” Institute of Clermont Ferrand, “La Sapienza” University of Rome, 
Dermascan Group of Lyon, “San Raffaele” Hospital of Milan.  
This product, applied to the Filtering Station, has been recognised by the Italian Higher 
Institute of Health with “Medical/Surgical Device” certificate n° 19258. 
 
 

 
Installations with the Support of Italian Universities and Arpa 
 
 

� Turin Polytechnic, Energy Department: for the selection and the experimentation of the 

components and the tweaking of the executive project; 

� Ferrara University, Physics Department: for independent inspections regarding station 

performances in open environments; 

� Stazione Sperimentale del Vetro, Venice: for testing the particle abatement capacity of 

the filtering system. 

� Acoustic measurement and test report of the “Città” model of Filtering Station. 

� Arpav report, analysis of machine test data. 

 

 

 

Installation Conditions 
 
Systemlife will assist clients in choosing the best location, during the installation and start up 

phases, to edit all related information, and to organize and produce the documentation for 

administrative purposes. 
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Applied Model: Urban Air Quality – Time and Results 
 
 

 
 
Padua - Map 1 - Filtering Station on for 20 minutes 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Padua - Map 2 - Filtering Station on for 40 minutes 
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Padua- Map 3 - Filtering Station on for 1 hour 
 
 
 

                

 
 
Padua - Map 4 - Filtering Station on for 2 hours 
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The applied model in a city environment could give slightly varying results depending on the 

density of the buildings, the continuous flow of pollutants and the different occasional air 

currents present in the specific area of experimentation. 

In the Padua example (photos 1, 2, 3, 4), the Filtering Station is positioned in a central 

location near city squares (i.e., Piazza delle Erbe, Piazza della Frutta, Piazza dei Signori and 

Piazza Cavour), streets and neighbouring alleys. The influence of a Filtering Station in this 

urban environment can extend to distances of 320/350 meters and can cover a surface area 

of about 150,000-250,000 m², purifying about 200,000 m³ of air per day (operating 20 

hours/day), thus contributing to the reduction of heavy metals and petroleum derivatives, 

which are extremely dangerous for health. 

 

 

Final issues 

It is therefore evident that this environmental emergency requires maximum attention on the 

part of the administrations to protect the health of citizens and to implement good procedures 

such as energy certifications for buildings, improvements in public transportation, reduction in 

traffic, control of industrial exhaust fumes and in general, greater attention to environmental 

questions. However, every administrative measure requires and will require working times 

which are too lengthy for the health emergency generated by pollution in urban areas.  This 

is why the Systemlife Filtering Station is a possible solution which can offer an immediate 

and indispensable method of protecting the health of citizens today and of future 

generations.  

 

 

 

 

                                                                                                                                   systemlife 
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