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OVERVIEW 
 

Il secondo numero della rivista Antropocene presenta i risultati annuali del progetto 

ErasmusPlus - “Let’s help our precious planet”- condotto da un gruppo eterogeneo di studenti 

dell’Isituto di Istruzione Superiore Meucci di Massa. Il progetto si propone di accrescere la 

consapevolezza ambientale nei ragazzi e di stimolare lo sviluppo di una cittadinanza 

responsabile. Sotto la supervisione della docente responsabile Alessandra Mazzi e della 

collaboratrice Maurizia Padolecchia, gli studenti coinvolti hanno analizzato da molteplici punti 

di vista il vasto tema dell’inquinamento atmosferico.  

La presente rivista è divisa in sezioni tematiche corrispondenti alle specifiche attività condotte.  

La prima parte presenta un lavoro di ricerca sui peggiori disastri ambientali del nostro secolo 

con particolare attenzione alla situazione nazionale e territoriale. Nella seconda parte vengono 

analizzate le principali attività che stati, enti privati e associazioni portano avanti per migliorare 

la qualità dell’aria e della vita nel pianeta nel rispetto dell’ecosistema e della biodiversità. 

L’ultima sezione è dedicata all’analisi descrittiva delle caratteristiche biochimiche delle 

sostanze inquinanti e dei diversi metodi di rilevamento. Quest’ultima parte presenta inoltra il 

sistema di monitoraggio costruito dagli studenti ed inserito all’interno dell’edificio scolastico per 

controllare sistematicamente la qualità dell’aria e la presenza di eventuali sostanze 

contaminanti. Il percorso di costruzione delle conoscenze e delle compenze è stato arricchito 

dall’incontro, descritto in Appendice, con due esperti di ArpaToscana e con la ricercatrice 

dell’Istituto di Fisiologia Clinica del CNR di Pisa Liliana Cori.  

Come suggerito dagli autori dell’ultimo contributo, le attività del progetto Erasmus-plus hanno 

stimolato partecipazione attiva e coscienza ambientale negli studenti, che si sono messi in 

gioco spinti dal desiderio di “rendersi conto di quanto sia inquinata l'aria che respiriamo ogni 

giorno” e di “poter trovare nuovi modi per migliorarla”. 

 

 

CLAUDIA FAITA 
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EDITORIALE  
 

LA CITTADINANZA SCIENTIFICA IN AZIONE 

 

In questo periodo appare chiaro che i rapporti tra scienza e società 

sono molto forti, e influiscono sulla vita di tutti noi. I risultati delle 

ricerche portate avanti in tanti settori diversi vanno condivisi con la 

cittadinanza per poterli valorizzare al massimo e utilizzare per 

l’interesse pubblico. “Le decisioni sull’applicazione delle conoscenze 

scientifiche devono essere prese su base democratica, ricordando l’assunto, caro a uno 

dei pionieri della nuova scienza, Francis Bacon, che le nuove conoscenze scientifiche non 

devono essere a vantaggio di questo o di quello, ma dell’intera umanità.”1 

Un elemento molto critico è quella di riuscire a spiegare i risultati scientifici al pubblico dei 

“non esperti”, in linguaggio semplice ma non banale, rispettando il livello delle competenze 

di ognuno, che può gradualmente crescere. L’apprendimento scientifico può avere 

successo soprattutto se si esercita in modo continuo nel tempo, non solo “dall’alto verso il 

basso”, come succede a scuola dai professori agli studenti o dagli esperti che parlano in 

televisione ai cittadini, ma soprattutto “tra pari”, cioè quando ciascuno di noi riesce a 

imparare concetti e nozioni nuove e a condividerle con le persone attorno, “non esperte”, 

facendoli circolare. 

Esiste da molti anni una cittadinanza attiva e informata, che si organizza in associazioni 

di cittadini, ambientaliste, per la difesa dei diritti, che produce giornalismo di inchiesta o che 

si presta a fare in proprio analisi della qualità dell’aria, monitoraggio e raccolta delle 

plastiche sulle spiagge, segnalazione di fenomeni di inquinamento alle autorità. 

L’esperienza dell’Istituto Meucci fa parte della grande onda di interesse e impegno della 

“cittadinanza scientifica”, che richiede di acquisire conoscenze scientifiche ma le vuole 

anche produrre in proprio e comunicare agli altri cittadini, agli amministratori, agli esperti e 

alle autorità competenti. 

                                            
1  Greco P. La cittadinanza scientifica. Rivista Micron, ARPA Umbria Anno V numero 9 Maggio, 2008 

http://www.arpa.umbria.it/resources/docs/micron%209/Micron_N9_06.pdf 
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Come scriveva Pietro Greco “Abbiamo bisogno di estendere la cittadinanza scientifica. 

Non sappiamo ancora determinare con sufficiente definizione di dettaglio il concetto di 

cittadinanza scientifica. Sappiamo, però, che a ogni livello – culturale, sociale, politico ed 

economico – significa partecipazione. Estensione della democrazia, formale e 

sostanziale.”2 

LILIANA CORI  

IFC-CNR 

  

                                            
2 ibidem 
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1.  AIR POLLUTION 
 

AIR POLLUTION AND AIR POLLULANTS 

 

Federico Ravegnani – Student at IIS 

A.Meucci (MS) – 5CLSA 

     supervised by Alessandra Mazzi – English 

teacher at IIS A. Meucci  

  

WHAT IS AIR POLLUTION? 

Air pollution consists of gases, liquids or 

solids present in the atmosphere in high 

enough levels to harm humans, other 

organisms or materials. It may be defined 

as any atmospheric condition in which 

certain substances are present in such 

concentrations that they can produce 

undesirable effects on man and his 

environment. 

AIR POLLUTANTS 

An air pollutant is a material in the air that 

can have adverse effects on humans and 

the ecosystem. The substance can be 

solid particles, liquid droplets, or gases. A 

pollutant can be of natural origin or man-

made. Pollutants are classified as primary 

or secondary. 

Primary pollutants are usually produced by 

processes such as ash from a volcanic 

eruption. Other examples include carbon 

monoxide gas from motor vehicle 

exhausts or sulfur dioxide released from 

factories. Secondary pollutants are not 

emitted directly.  

Rather, they form in the air when primary 

pollutants react or interact.  

 

Ground level ozone is a prominent 

example of a secondary pollutant. Some 

pollutants may be both primary and 

secondary: they are both emitted directly 

and formed from other primary pollutants. 

The 5 major pollutants are: 

♲ carbon monoxide 

♲ sulfur dioxide 

♲ nitrogen dioxide 

♲ particulate matter 

♲ ground level ozone 

These 5 together form smog but other 

dangerous pollutants are the radioactive 

pollutants, which are produced by nuclear 

explosions, nuclear events, war 

explosives, and natural processes such as 

the radioactive decay of radon. 
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AIR POLLUTING DISASTERS 
 

TIME-LINE WORST WORLD-WIDE AIR-POLLUTING DISASTERS 

 

ATOMIC BOMBINGS OF HIROSHIMA 

AND NAGASAKI 

DATE: August 6 and 9, 1945 

PLACE: Japanese cities of Hiroshima and 

Nagasaki 

CAUSE: The United States detonated two 

nuclear weapons 

CONSEQUENCES: The two bombings 

killed between 129,000 and 226,000 

people, most of whom were civilians who 

beccame deeply affected by the 

radiations. These caused tissue damages 

immediately after the exposure and cancer 

even many years later. Furthermore, it 

caused DNA mutation, which affected the 

following generations as well.  
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DONORA SMOG - PENNSYLVANIA  

 

DATE: from 26 to 31 October , 1948 

PLACE: Donora, in Pennsylvania 

CAUSE: episode of thermal inversion 

CONSEQUENCES: the event directly 

killed 20 people and intoxicated another 

7,000. Subsequent researches estimated 

that the main cause of the lethal smog was 

the zinc factory located in the area, whose  

polluting emissions had destroyed the 

vegetation for hundred of meters around 

the plant. 

LONDON SMOG - KILLED 4,000  

 

DATE: December 5–9 in 1952 

PLACE: London 

CAUSE: caused by a combination of 

industrial pollution and high pressure 

weather conditions. 

CONSEQUENCES: this combination 

of smoke and fog brought the city to a 

near standstill and resulted in 

thousands of deaths. 

 

YOKKAICHI ASTHMA IN JAPAN 

 

DATE: between 1960 and 1972 

PLACE: Mie Prefecture (Japan) 

CAUSES: emission of sulfur oxide in the air 

from the petrolchemical plant in Yokkaichi. 

CONSEQUENCES: it caused the asthma 

desease (also known as Yokkaichi 

Asthma) which lasted for many years. 

Mortality and life expectancy were 

adversely affected in patients in that city, 

despite the fact that the problem of air 

pollution had already been solved. 

1983 MELBOURNE DUST STORM 

 

DATE: the afternoon of 8 February 1983 

PLACE: Melbourne - Australia 

CAUSE: the wind which had collect some 

loose topsoil in huge cloud of dust, 

heralded the cool change and the period of 

drought before the disaster. 

CONSEQUENCES: caused one of the 

most dramatic drought in the country, at the 

time the worst in Australian history and it is 

viewed as a precursor to the Ash 

Wednesday bushfires which were to occur 

eight days later. 
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ČERNOBYL‘ DISASTER 1986 

 

DATE: April 26, 1986 

PLACE: Ukrainian - Soviet Socialist 

Republic 

CAUSES: a nuclear accident occurred at 

reactor N.4 of Chernobyl Nuclear Power 

Plant. At the base of the disaster there 

could have been procedural errors during a 

safety test on the RBMK nuclear reactor 

number 4 of the plant. A large amount of 

energy was suddenly released, vaporising 

superheated cooling water and repturing 

the reaction core in a highly destructive 

steam explosion. This was immediately 

followed by an open-air reactor core fire 

that released considerable airborne 

radioactive contamination for about 9 days 

CONSEQUENCES:  immediately after the 

unluky event the consequences seemed to 

be contained in a limited number of people 

betwwen dead and injured. Actually, over 

the years, deaths, deseases, illnesses and 

pollution related to the disaster seem to be 

countless all over Europe. 

 

1997 SOUTHEAST ASIAN HAZE 

 

DATE: between July and October 1997 

PLACE: Brunei Darussalam, 

Indonesia, Malaysia, Singapore, the 

Philippines and Thailand 

CAUSES: illegal agricultural fires - due 

to industrial scale slash-and-burn 

practice - release harmful smoke. 

CONSEQUENCES: as for people haze 

caused various cardiovascular 

conditions including acute ischemic 

stroke, acute myocardial infarction and 

cardiac arrest, also huge loss of 

vegetation and of biodiversity.  

JINKANPO ATSUGI INCINERATOR 

DATE: 1980 - 2001. 

PLACE: Ayase - Kanagawa Prefecture - 

Japan 

CAUSES: due to the lack of maintenance, 

the incinerator reportedly blew toxic and 

cancerous emissions over the 

neighbouring base facilities. 

CONSEQUENCES: the pollution had 

severely affected both the environment and 

residents who had adverse health effects, 

including death. 
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FUKUSHIMA DAIICHI NUCLEAR 

DISASTER 

 

DATE: 11 March 2011 

PLACE: Ōkuma - Fukushima Prefecture - 

Japan 

CAUSES: following a major earthquake, a 

15-metre tsunami disabled the power 

supply and the cooling of three of the 

Fukushima Daiichi reactors, causing its 

cores melting. 

CONSEQUENCES: its radioactive fallout 

brought dramatic issues on both people 

and environment. 

AMAZON FOREST BURNING 

 

DATE: since late 70s 

PLACE: Brazil 

CAUSES: the vast majority of 

the fires burning in the Amazon rainforest 

were started by humans in service of 

mining, logging, and agriculture. After 

clearing an area of forest, fires are ignited  

 

 

by farmers using slash-and-burn 

techniques to make room for crops. 

CONSEQUENCES: loss of biodiversity, 

climate change and various health 

problems. 

 

Giulia Bencreati, Stefania Corotti, 

Valentina Tommasiello 

 Students at IIS A.Meucci (MS) – 3BLSA 

     supervised by Alessandra Mazzi and 

Maurizia Padolecchia  

English teachers at IIS A. Meucci  
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WORST NATIONAL AIR POLLUTIONG DISASTERS 

 

SEVESO DISASTER 

 

 The Seveso disaster was an industrial 

accident that occurred on July 10, 1976 in 

a small chemical factory near Milan. It 

caused the release and dispersion of a 

cloud of TCDD dioxin, one of the most toxic 

an artificial substance. This accident was 

ranked eighth of the worst man-made 

environmental disasters by Time magazine 

in 2010. An excess mortality rate from 

cardiovascular and respiratory diseases 

was uncovered, and excess 

of diabetes cases was also found. Results 

of cancer incidence and mortality follow-up.    

A 2001 study confirmed in victims of the 

disaster, that dioxin is carcinogenic to 

humans and corroborate its association 

with cardiovascular- and endocrine-related 

effects.  

TARANTO STEEL MILL 

Born as a state-controlled company, in the 

1960s its steel-making furnaces drew 

workers from the countryside and became 

a reliable vote-getter for southern 

politicians.politicians. In 1995, the Riva 

family, an Italian steel producer, bought the 

 

factory. Environmental groups and then 

Italian prosecutors brought to light 

environmental and health abuses — 

including toxic minerals blown into nearby 

neighbourhoods, a factor that still prompts 

the Mayor to close the town’s schools on 

windy days. But the closing of the 

steelworks — still known as “ILVA” — 

would be worth about 1.4 percent of 

Italy’s entire economic output. A sprawling 

15- kilometer plant, Ilva happens to be the 

largest factory in the country’s 

economically depressed South. 

LA TERRA DEI FUOCHI 

 

La terra dei fuochi” (Land of fires) is an 

expression which dates back to the 2000s 

indicating a large area located in southern 

Italy, in various areas of Campania, 

concerning the burial of toxic and special 

waste as well as blazes. 

In 2007 Regione Campania issued a "Ban 

on grazing" (or cultivation) due to the 

presence of dioxin on various vegetables 

and herbs beyond the permitted limits. The 

ban affected several lands. As a 

consequence, when the dioxin level was 

offi 
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 Elena Zappavigna 

Student at IIS A.Meucci (MS) – 3ALSA 

     supervised by Alessandra Mazzi and 

Maurizia Padolecchia 

English teachers at IIS A. Meucci 

 

officially raised, exceptions were made to 

the law. Dioxin was certainly not only due 

to fires, but also to the presence of highly 

polluting factories that spread fumes 24 

hours a day. This data were overlooked by 

the authorities who concentrated (and still 

do) mainly on the very fires. 

MASSA-CARRARA: FARMOPLANT  

 

Farmoplant was the name of the chemical 

company located in the industrial area of 

Massa that produced highly toxic 

pesticides. Between 1976 and 1991 42 

accidents occurred inside the Farmoplant 

plant. Among them, 2 happened to be fatal. 

The unlucky events that marked the 

Farmoplant plant caused public outcry for 

the numerous accidents that have occurred 

over the years. The most serious one 

happened on July 17, 1988 when two 

explosions - the first at 6:10 am and the 

second at 6:15 - started a fire at 06:20 

which affected a tank containing the Rogor 

insecticide. As a consequence a toxic cloud 

was released, spreading to the 

neighbouring boroughs ranging from 

Marina di Carrara to Versilia for a radius of 

2000 km². Apparently, the accident did not 

result in loss of lives by the immediate. 

 ENVIRONMENTAL DISASTERS: LAW 

The most recent law on environmental 

disasters in Italy dates back to 2015. Since 

then violating has become a proper 

criminal offense, punished not just with 

"simple fines". Environmental disasters 

mean the irreversible alteration of the 

equilibrium of an ecosystem whose 

elimination is particularly onerous and 

achievable only with exceptional 

measures, offense to public safety due to 

the relevance of the fact for the extent of 

the compromise or its harmful effects or for 

the number of people injured or exposed to 

danger. Convictions may range from 5 to 

15 years or more when, for example, 

environmental disasters affect protected or 

restricted area, or cause damage to 

endangered animals or/and plants. In 

addition to these, 5 new crimes have been 

introduced: environmental pollution, 

environmental disaster, impediment of 

controls, failure to clean up and traffic of 

radioactive material. 
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POLLUTED AIR IN MASSA 

 

MARBLE QUARRIES  

Quarry activities (e.g. extraction, cutting, 

transport…) produce big amounts of dust.  

They are mainly generated by the cutting 

activity of the blocks and the movement of 

the extracted material. In order to reduce 

dust, where and when possible, the 

material is wet during cutting and some 

interventions for the creation of shielding 

barriers will be adopted by sawmills. Even 

the access roads to the quarry areas and 

the internal service roads must be 

adequately compacted and periodically 

maintained and, if not asphalted, during 

periods of drought, buckets must be wetted 

with water, possibly rainwater previously 

collected in cisterns, tanks or other type of 

deposit. Factors affecting the dispersion of 

dust are climatic and meteorological 

characteristics of the site, type of 

vegetation of the area, type and quantity of 

the extracted material, cultivation methods, 

containment measures adopted for dust.  

 

 

FARMOPLANT 

Farmoplant was a factory built in 1976. Its 

headquarters were set in Milan, and a 

branch of its in Massa. It was specialized in 

chemical products, mostly insecticides. 

Farmoplant is well known, unfortunately, in 

the Apuan territory, for a terrible accident 

occurred in the morning of 17th July 1988. 

Some explosions blasted, mainly because 

of thermal radiation or overly high 

pressures in some pipes. In the following 

hours a big fire raised, and a huge toxic 

cloud was released. The cloud expanded 

over an area of about 2000km², and the 

civil protection said it was all under control, 

but unfortunately, it wasn't really, as the 

consequences were devastating: air, water 

and land were filled with many poisons, so 

common habits, such as eating fresh fruit 

or vegetables, fresh meat and dairy 

products were strongly not recommended 

or even forbidden. A process of quenching 

and tempering started in the early 90’s, 

nevertheless consequences of that terrible 

accident are still impacting on local lives.  
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CONSEQUENCES OF FARMOPLANT 

ON PEOPLE 

After the Farmoplant catastrophe, 

poisonous dust, gas and chemicals were 

released into the air considerably rising 

death rates.  

The SENTIERI study, which examined 

hospitalizations between 2002-2015, 

highlights an increase in infant, paediatric 

and adolescent cancer mortality as well as 

birth defects.  

 

 

.  

 

 

Despite the passing of many years, our 

local area is still deeply affected by 

illnesses and diseases linked, in a way or 

in another, to the above mentioned 

disaster. As a matter of fact, Massa and its 

surroundings have one of the highest rates 

of cancer in the whole country. 

In the following chart the major illnesses 

and kinds of cancer are listed. 

 

 

 

 

Giacomo Alvino e Clarissa Mosti,  Students at IIS A.Meucci (MS) – 3ALSA 

     supervised by Alessandra Mazzi and Maurizia Padolecchia  

English teachers at IIS A. Meucci  
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2.  STRATEGY AGAINST AIR POLLUTION 
 

POPULAR WORLD-WIDE PROJECTS TO STOP AIR POLLUTION 
 

15 PROJECTS TO PUT AN END TO AIR POLLUTION 

 

Thanks to technologies, government 

initiatives and innovative projects we are 

gradually developing ways to help solve 

this problem. One day we might be able to 

put an end to air pollution once and for all, 

also thanks to some of the following 

projects: 

FRIENDS OF THE EARTH 

 

It is a UK charity dedicated to protecting the 

natural world and the wellbeing of everyone 

in it. They lead campaigns, provide 

resources and information, and drive real 

solutions to the environmental problems 

facing us all. As far af air is concerned, it 

has started providing citizens with test kits 

to learn more about air quality in their local 

areas.                            

The kits include a small monitoring system 

and an easy-to-follow guide so that 

committed citizens can get accurate 

answers about the air they breathe. 

THE VERTICAL FOREST OF NANJING: 

CULTIVATING AN URBAN FOREST TO 

CLEAN THE AIR 

 

Due to the heavily industrialized areas, 

China suffers from the highest levels of air 

pollution in the world. Fortunately, in recent 

years there have been numerous initiatives 

to combat air pollution and make the air 

healthier. One of them is the Nanjing 

Vertical Forest in Jiangsu Province. 

The forest is estimated to be able to absorb 

25 tons of carbon dioxide and release 

enough oxygen to make the air 3,000 times 

healthier than its current state. The project 

features 3,000 different plant species. 

Not only China has its vertical forests! In 

Milan as well there is an example of such 

project. 
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AIR INK 

 

One of the most interesting strategies to 

combat air pollution is to use the pollutants 

drawn from the air in a harmless and 

creative way. One such project is AIR-INK, 

an ink produced by carbon emissions. The 

product is made by Graviky Labs and was 

funded through Kickstarter. 

 

SMOG THAT BECOMES A JEWEL 

 

The Smog-Free Tower is a system that 

sucks up smog and condenses its particles 

into precious stones. It is the brainchild of 

the Dutch artist Dan Roosegaarde. 

The "smog-free tower" uses relatively little 

energy, sending positive ions into the air 

that connect to the dust particles. A 

negative ion in the vacuum then attracts the 

positive ions back inside, taking the 

particles with it. 

LARGEST AIR PURIFIER  
IN THE WORLD 

 

 

In January 2018 in Xian, China (the city of 

the famous terracotta warriors), began to 

work on the largest air purifier in the world. 

This massive structure measuring 328 feet 

(100 meters), can improve clean air within 

a radius of nearly 4 miles (10 square 

kilometers). 

FREE TRANSPORT: ENCOURAGING 
CITIZENS TO ABANDON THEIR CARS 

 

 

It is now known that our cars are among the 

major causes of atmospheric pollution. 

That is why Germany devalues the 

possibility of making public transport free to 

encourage citizens to reduce their carbon 

footprint by leaving their cars at home. 
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vvvvv                     

THE POLLUTION-SUCKER 
 

 
In 2016, Enivity Group (a team of Dutch 

scientists) unveiled a huge industrial 

vacuum cleaner designed to remove 

airborne contaminants. The system 

removes fine and ultra-fine particles, 

identified as carcinogenic by the OSM. The 

inventors claim that the vacuum cleaner 

can eliminate 100% of fine particles and 

95% of ultrafine particles within a radius of 

300 meters . 

 

carbon emissions. One way many 

countries are trying to create a greener and 

cleaner future is by banning cars that use 

gasoline and diesel. The United Kingdom is 

among the first countries that intend to take 

action in this way against air pollution. 

 
CITY-TREE 
The German start-up Green City Solutions, 

has created City-Tree. CityTree is a vertical 

unit, a sort of advertising billboard, which 

incorporates moss and lichen. Thanks to 

these laborious systems, each unit can 

absorb up to 240 tons of carbon dioxide per 

year. Each of these plants can do the job of 

275 trees while requiring a fraction of the 

space and of the cost. 

 

ALL ELECTRIC: PAVING THE WAY 
FOR ZERO-EMISSION VEHICLES 

 
 

When many countries around the world 

finally succeed in banning combustion 

engine vehicles from their streets, electric 

ones shall replace them. India, to name just 

one country, has announced that it will only 

sell electric vehicles from 2030.This would 

represent a huge turning point for India, 

whose population currently suffers from 1.2 

million deaths a year from air pollution. The 

change could also save the country over € 

60 billion in energy costs. 

 

HYDROGEN FUEL FROM 
ATMOSPHERIC POLLUTION 

 

In May 2017, scientists of the University of 

Antwerp discovered a surprising new 

method to purify the air while creating 

hydrogen fuel from extracted pollutants. 

The researchers created a device 

containing a thin membrane. The purified 

air passes on one side of the membrane, 

while. on the other one, the gaseous 

hydrogen resulting from the degradation of 

contaminants remains. The gas obtained 

can be used as fuel. 

 

 

 

 

BAN ON FUEL 
Removing contaminants from the air is an 

excellent short-term solution, nevertheless 

it won’t solve the long-term effects of  
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AIR POLLUTION SENSORS 
 

In India, government initiatives are working 

to install pollution sensors in all areas of the 

country to better detect and manage air 

pollution. A new series of state-of-the-art 

sensors was certified in 2019 and has 

already provided valuable data in the fight 

against air pollution. 

 

 

 

 

 

 

 

SMOG CANNONS 
 

 
 

The idea of an anti-smog cannon might 

seem ridiculous, but it could be an effective 

method for cleaning up areas affected by 

heavy air pollution. 

The government of Delhi, India, has tested 

the "weapons" with satisfactory results. 

The guns work by spraying water vapor into 

the air which absorbs pollutants before 

falling back to the ground in the form of rain. 

 

 

 

 

 

 

 

GOOGLE MAPS 
 

 
 

Five years ago, Google Street View cars 

traveled in a restricted area of the US, also  

 

 

 

 

 

taking air samples. 

In this way they collected data to create a 

"view" of the map that also included the 

levels of air pollution.If cars were equipped 

with a sensor that sends data to a system 

like Google's, we would have a map of the 

air and its fluctuations available in real time 

anywhere in the world. 

 

 

 

 

 

 

 

In my own opinion although reducing 

pollution is a huge challenge, I believe we 

may succeed if we try hard. 

People’s first and most important attitude 

happens to be firmly committed on the 

respect of the enivironment, also through 

correct behaviours.  

 

 

 

 

 

 

 

 

.  
 

Mathia Bragazzi  

Student at IIS A.Meucci (MS) – 3AE 

     supervised by Alessandra Mazzi – 

English teacher at IIS A. Meucci 
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POPULAR ITALIAN NATIONAL PROJECT TO STOP AIR POLLUTION 

IMPROVING CAR TECHNOLOGY 
 

 
 

 

In Italy there has been an overall growth in 

the registration of fully electric and hybrid 

cars of 155% since January 2020.  

In particular, the electric cars registered in 

our country in the first nine months of 2020 

were 30,000 and represent more than 3% 

of all the new cars put into circulation in that 

period, about 972,000. 

Recently Enel X has launched its new 

private charging stations, Juicebox Pro and 

Juicebox Pro Cellular. Made of recycled 

plastic, once connected to the Juicebox 

app they can be managed directly from 

smartphones to monitor the stages of 

charging. Enel is one of the major Italian 

manufacturer, distributor and supplier of 

energy, in particular electricity and gas. 

 

 

 

 

 

 

 

 

UPGRADING THE BUILDINGS 

 

All phases of the entire life cycle of  

buildings, as resources and energy are  

 

 

 

 

consumed from the extraction of raw 

materials and the construction of materials, 

up to its demolition. Specifically, according 

to data from the Global Alliance for 

Buildings and Construction, in 2019 the 

construction sector was responsible for 

36% of global energy consumption and 

39% of atmospheric emissions of CO2. 

Today, materials that can reduce the 

amount of smog present in the air are 

available on the market known as "smog-

eaters". Considering that cities are 

increasingly polluting, the use of these 

products in place of other traditional ones 

can make a difference. 

Materials such as paints or cements 

reacting to the presence of the sun can 

eliminate pollutants in the atmosphere, 

such as nitrogen oxide. The mechanism 

behind this interesting feature is 

photocatalysis, a process that decomposes 

pollutants. 

INCREASED VEGETATION 

The construction of roofs and green walls 

is also a solution to increase the 

sustainability of a building, to reduce 

pollution and to improve the microclimate 

inside the building and also in its 

surroundings 
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The vegetation layer has positive effects on 

the interior environments of the buildings 

on which it is installed, reducing problems 

such as summer overheating and 

regulating humidity. 

 

In addition, vegetation also improves air 

quality as it naturally filters pollutants such 

as fine particles. Finally, green roofs retain 

rainwater thus reducing impermeable 

surfaces which are also responsible for the 

island effect of heat and the rise in 

temperature within urban centers. 

 

 

 

 

 

 

 

 

LINFA PROJECT 

The project "Linfa", intended for the 

Municipality of Alessandria, aims at 

predicting the dispersion of pollutants into 

the atmosphere and simulating the impact 

of preventive corrective measures. The 

data is recorded by "remote sensing" with 

satellite images. 

The intervention model developed by Linfa 

allowed to achieve the following 

objectives: 

 

 

 

 

 

♲ Identification of criteria and guidelines 

for the prevention of air pollution 

problems. 

♲ General improvement of the quality of 

life. 

♲ Possibility of implementing 

environmental policies. 

♲ Awareness of existing environmental 

issues. 

 

 

 

 

 

 

 

 

 

TRAFFIC CURBS 

Italy has introduced traffic curbs to help 

combat spikes in air pollution due to 

emissions. Turin and at least 11 other 

municipalities in the Piedmont area have 

prohibited vehicles built before 2013 from 

driving on local roads. 

CHANGE THE WAY TO MOVE. The goal 

is to reduce the number of cars to less than 

500 per thousand inhabitants. How? 

Changing our model of travelling implies 

not only the use of public transport, but also 

carsharing, carpooling and bikesharing. 
 

 

 

 
 

 

 

 

 

 

 

 

 

ENVISIONING A HEALTHIER 

ENVIRONMENT 

The goal behind implementing these 

initiatives is to reduce the population’s 

exposure to air pollution and, as a 

consequence, lower the number of 

premature fatalities. Besides cracking 
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down on vehicle traffic, Italy is taking extra 

strides to promote cleaner air and a 

healthier overall environment. 

 

These projects have enabled the country to 

gradually lower emissions over the past 20 

years. Italy is also brainstorming ways to 

decrease waste and improve water supply 

and sanitation systems. 

 

 

 

 

 

 

 

 

 

 

SUSTAINABLE MOBILITY FUND 

With respect to air pollution and climate 

change, Italy is pushing initiatives designed 

to reduce black carbon emissions, 

particularly in the transportation sector.  

 

Through the Sustainable Mobility Fund, 

Italy has co-funded nearly 190 projects at 

a total cost of 195 million Euros. In the last 

 

 

 

 

two decades, Italy has decreased the 

emissions consistently. 
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INNOVATIVE ENERGY POLICIES 

In the last few years, the strategies to fight 

global warming and the incentives to 

promote the use of renewable energy 

sources have effects on the atmosphere. 

Europe has started to be very committed 

and has been trying to develop an 

environmental awareness among its 

citizens, which needs to be constantly 

stimulated to take effective care of the 

environment. Many countries have 

implemented innovative energy policies. 

The solution is to replace traditional means 

of transport with alternative ones as car-

sharing, car-pooling or bike-sharing. It 

seems an urgency for cities to improve 

public transport and its facilities. Some 

major aims of theirs are:  

♲ promote the use of public transport 

instead of private one;  

♲ prefer zero-emission buses instead of of 

conventional fuel ones;  

♲ boost efficient bus ticketing system: 

“Tap and Go” would reduce greenhouse 

gases emission since such quick and 

practical ticketing system facilitates loading 

and unloading of passengers;  

♲ build bigger thus more comfortable 

buses in order to host as many people 

as possible. 

 

 

 

Among the several facilities, the smart bus 

stop happens to be particularly interesting, 

as it can be customized with a series of 

functions, e.g. devices for emergency calls, 

defibrillators, fire extinguishers, parcel 

delivery services, payment of bills and 

telephone top-ups, a telephone line to call 

a taxi directly and last but not least a traffic 

monitoring system to improve timetables 

and devices to measure the amount of 

pollen and the noise level. The use of 

electric, hybrid or gas-fuelled cars should 

be encouraged, while gasoline or diesel 

ought to be avoided  

REDUCE INDUSTRIAL AIR POLLUTION 

Industrial pollution is due to the emissions 

of toxic substances. Cutting-edge industrial 

plants aim at both creating clean 

production processes and using more eco-

friendly materials. 

ITALIAN NATIONAL STRATEGIES 

The Italian strategies are the following: 

♲ Law n.615, 13.07.1966: 

“Provvedimenti contro l’inquinamento 

atmosferico” (Mesures against air 

pollution);  

♲ DPR (Decreto del Presidente della 

Repubblica – Decree of the President of 

the Republic) n.203, 24.05.1988 replaced 
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♲ the above mentioned law, including 4 

European guidelines concerning pollution 

and the quality of air. It can be regarded as 

the basis of the current Italian rules about 

air pollution. In 1999 the European 

guideline “Valutazione e gestione della 

qualità dell’aria” (Evaluation and 

management of the quality of air) merged 

into the DPR. This decree introduced both 

the concepts of “protection of the 

environment” and of “human health”. 

Furthermore it provided a precise and clear 

definition of air pollution and its ranges. 

♲ In 1996 the European Guideline 

n.96/62/CE about the evaluation and 

management of the quality of air defined 

common strategies to set air quality 

standards to prevent and reduce the 

hazards of pollutants of both human health 

and the environment. This framework law 

identifies the general policies and the 

essential actions the member states have 

to carry out. The above mentioned 

framework law merged into the D. Lgs 

351/99 where it defines the competences 

of both the State and the Regions. 

♲ DM n. 60 02.04.2002 – Ministry of the 

Environment and the protection of the  

Land establishes the ranges of NOx, SO2, 

PB, PM10, C6H6, CO. 

♲ D. Lgs n. 183 21.05.2004 – about the 

 

 

 

ranges of O3 in the air. 

♲ D. Lgs n. 152 03.08.2007 – about those 

pollutants which represent an hazard for 

human health (CD, Hg, Ni, PHI). 

♲ The European Guideline 2008/50/CE – 

about the quality of air in the environment 

and for a cleaner air in Europe. 

D. Lgs n. 155 13.08.2010 – carries out the 

above mentioned EG rearranges and 

abrogate some of the previous rules. 

HELP TO REDUCE AIR POLLUTION 

The main important hits to reduce air 

pollution are: reduce the car use and 

implement both the public one and the 

zero-emission ones; reduce the number of 

fireplaces and wood stoves; avoid burning 

both organic and inorganic materials; try 

and reduce energy losses as much as 

possible, as well as   enhancing energy 

storage; use as many environmentally-

friendly products, reduce toxic emission 

from industrial sources  

 

♲  
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3. AIR QUALITY DETECTION 
 

AIR SAMPLING METHODS 

 

 

The air we breathe is filled with numerous 

hazardous materials and bacteria that can 

cause several, sometimes severe, health 

issues. Thus, air sampling and testing has 

become more and more essential to check 

the quality of air we breathe. 

There are three types of contaminants 

according to their physical properties: 

particulates, vapors, gases. Particulates 

can be further subdivided into five types: 

aerosols, dusts, fumes, smokes, mists. 

 

 

 

 

 

 

 

 

 

 

 

 

 

AIR SAMPLING 

Air sampling is a method used to find out 

what airborne contaminants are present in 

our environment. There are different 

methods and techniques for collecting air 

samples exist. The procedure that is 

chosen depends upon the type of 

contaminant you want to test the air for. 

Some common sampling methods include: 

Whole Air Sampling- the easiest way of 

collecting air samples is ‘whole air 

sampling’ and is effective for collecting 

samples of volatile organic compounds, 

reduced sulfur compounds and permanent 

gases present in the air.  

The samples are then sealed and delivered to the 

lab for testing. 

 

 

Whole air samples are commonly collected 

in Tedlar bags and Summa canisters either 

by using a pump, or passively by relying on 

the evacuated canister. The samples are 

then sealed and delivered to the lab for 

testing.  

Active Air Sampling- is commonly used 

for collecting various types of volatile and 

semi-volatile organic compounds. 

However, different types of sorbent 

materials are used for collecting different 

VOCs and SVOCs present in the air.  

In active air sampling, air is passed through 

a tube that is filled with a solid sorbent 

material. The sorbent material chemically 

absorbs the contaminant(s).  

A sampling pump is used to collect an air 

sample through this method. 

Passive Air Sampling- is the opposite of 

the active sampling technique.  

Although the solid sorbent material is also 

used in this method, there is no active 

pulling of air through the tube containing 

the sorbent as passive sampling relies on a 

diffusion process for absorption of 

contaminants on the sorbent.  
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Filter Sampling also involves using a 

sampling pump to pull the air sample 

through a filter cassette. This method is 

used for collecting contaminants in vapor 

form. When passed through the filter 

cassette, the contaminant (for which the 

test is conducted) chemically reacts with 

the filter and is converted into a stable 

derivative. Different types of filters are used 

for collecting different contaminants.  

 

In the Impinger Sampling, the air is 

bubbled through a reactive liquid solution. 

During this process, the contaminants 

present in the sample, or air, chemically 

react with the liquid. This method can be 

used during high moisture levels, high 

temperatures and for measuring 

contaminants in stationary sources. 

 

AIR SAMPLING METHODS 

There are two types of air pollutant 

sampling: air sampling based on the 

particulate pollutant and air sampling 

based on the gaseous and vapor pollutant. 

Air sampling techniques for particular 

pollutants: 

SEDIMENTATION is used to collect settle 

able particulate that settle from the 

atmosphere as a result of the gravitation 

force; 

FILTRATION is a technique used in the 

collection of air pollutants with a diameter 

smaller than 10 micrometer; 

IMPINGEMENT is based on the inertial 

technique which consists in the collection 

of particles from the high speed air steam 

directed towards the obstacles placed 

across the path of the air stream; 

PRECIPITATION is divided in THERMAL 

PRECIPITATION based on the principle 

that the particles move towards the lower 

temperature region when subjected to a 

strong temperature gradient and 

ELECTROSTATIC PRECIPITATION that 

are electrically charged in order to force the 

radioactive particulates to migrate out the 

air steam onto a collection surface. 

For the gaseous pollutants there are 

different air sampling: ABSORPTION in  
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SOME NEW METHODS OF AIR 

SAMPLING 

New method to sample the air are the 

following. 

Bubble Sampling:  

Air drawn into the impinger is forced 

through a nozzle, which is covered by a 

liquid such as high purity water. The 

pollutant dissolves in the liquid and is 

subsequently analysed, usually by 

colorimetric techniques.  

The best known sorbent is charcoal. 

Sorbent Sampling  

Sorbents are normally contained in a small 

glass tube with sealed ends. 

 

 

 

 

 

 

which the pollutant and the absorbent are 

close to each other. The gaseous 

pollutants are absorbed by the solvent; 

ADSORPTION in which gaseous pollutants 

are adsorbed on the solid surface of 

activated carbon, silica gel, activated 

alumina and molecular sieve;  

CONDENSATION that is conversion of a 

vapour or gas to a liquid. It is used to collect 

the radioactive gases, hydrocarbons and 

non reactive vapors.  

 

 

 

 

 

 

 

Air is drawn through the sorbent, which 

captures molecules of the gas or vapour to 

be sampled. The trapped contaminants are 

released using solvent washing or heat by 

a gas chromatograph (GC) for analysis. 

The best known sorbent is charcoal. 
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AIR POLLUTION MONITORING 
 

 

Monitoring is a method to measure air 

pollution levels in an area. The data will 

indicate the status of the quality of  the air 

we breathe. which, over a long term, allow 

us to tease out patterns that help support 

air pollution control policy.  

These patterns include, spatial differences 

in pollution (which areas of the city are 

more or less polluted) and temporal 

differences (whether there is a pattern of 

pollution levels during the day and/or over 

the seasons). 

While monitoring itself does not reduce the 

problem, nevertheless it gives us clues on 

the pollution rate, where it is, and when it 

occurs. Using these data trends, we can 

find out if our efforts in improving the air 

quality are successful and to what extend. 

  

THE MAIN CAUSES OF AIR POLLUTION 

Air pollution is caused by solid and liquid 

particles and certain gases that are 

suspended in the air and can come from 

car and truck exhaust, factories, dust, 

pollen, mould spores, volcanoes and 

wildfires. Air pollution not only contributes 

to climate change but it is also exacerbated 

by it: for example climate change increases 

the production of allergenic air pollutants  

including mould (due to damp conditions 

caused by extreme weather and recurring 

 

 

 

 

flooding) and pollen (due to a longer pollen 

season and more pollen production). 

CONSEQUENCES OF AIR POLLUTION 

Air quality monitoring is extremely 

important as air pollution has a direct 

impact on human health. The harmuful 

particles in the air we breathe are 

responsible for a variety of respiratory 

illnesses (for example asthma) and are 

known to cause cancer when both humans 

and animals are exposed to them for 

extended periods of time. 

There is also growing evidence linking air 

pollution with obesity, diabetes, and 

Alzheimer’s disease. According to GBD 

(the recent global burden of disease), in 

2016 premature deaths were 1,030,000 

due to outdoor pollution and 780,000 due 

to household PM 2.5 particulates. 

 

HEALTH IMPACT OF AIR POLLUTION 

Every human inhales 14 kg of air each day, 

while drinking just 2 kg of water and eating 

1.5 kg of food. Thus air is the basic 

nourishment for life. 
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 Additionally, air pollution is responsible for 

environmental problems, such as acid rain 

and the depletion of the ozone layer. 

Hence, air pollution monitoring is of utmost 

importance. 

 

URBAN AIR POLLUTION 

Urban air pollution is a complex mix of 

gases: 

♲ Nitrogen dioxide 

♲ Particulate matter 

♲ Ozone 

♲ Carbon monoxide  

♲ Sulfur dioxide 

 

NITROGEN DIOXIDE 

Nitrogen dioxide (NO2) is a pollutant that is 

normally generated as a result of 

combustion processes, particularly 

combustion in car engines.  NO2 is a 

secondary pollutant, which plays a 

fundamental role in the formation of 

photochemical smog as it constitutes the 

basic intermediate for the production of a 

whole series of dangerous secondary 

pollutants such as ozone, nitric acid 

and  nitrous acid.  Once formed, these 

pollutants can be left on the ground either 

wet (through precipitation) or dry, 

enhancing the phenomenon of acid rain, 

which, as a consequence, damages both 

vegetation and buildings. They develop 

some toxic gas that irritates the mucous 

 

 

membranes and is responsible for specific 

pathologies affecting the respiratory 

system. 

 

PARTICULATE MATTER 

Particulate is a mixture of solid particles 

and liquid droplets found in the air. The key 

aources of PM10 and PM 2.5 are from 

human activities vehicle emissions, 

burning fuels like diesel and coal, and 

industrial activities. For PM10 and 

PM2.5 we mean particulate matter 10µm 

and 2.5µm large respectively dispersed in 

the atmosphere. 

• Pollution can also have natural sources 

such as volcanoes eruptions, fires burning 

wood and forests, or simply vegetable 

pollens. Particulate deeply concerns 

people since nearly everyone on the planet 

is dependent on fossil fuels both for 

vehicles and heating.  This kind of pollution 

is particularly dangerous because it 

compromises the respiratory system as a 

matter of facr the smaller the size of the 

particulate matter, the greater the 

penetration into the respiratory system 

reaching the lungs and thus increasing the

likelihood of developing cancer 

•    
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 OZONE 

• Ozone is a gaseous component of the 

atmosphere which in the upper layers or in 

the stratosphere is of natural origin and 

helps to protect life on earth by creating a 

filter to the dangerous ultraviolet rays of the 

sun. It is defined as a "secondary" 

pollutant because it is not produced 

directly by anthropogenic or natural 

emission sources, but it is formed by the 

photochemical reaction of other pollutants.  

In the lower layers of the earth's 

atmosphere, at ground level, ozone in high 

concentrations can have harmful effects on 

human health and on the environment. This 

substance can induce functional and 

biochemical alterations.  Although gradual 

exposure to ozone causes different levels 

of adaptation, it is plausible that multiple 

and serious injuries can cause permanent 

damage to organs at risk. 

 

CARBON MONOXIDE 

The main source of outdoor CO is the 

combustion processes from means of 

transport and industrial activities.  

Fossil fuel combustion at power plants rep

resents the largest emission source of 

SO2 into the atmosphere. 

CO is found in fumes produced any time 

fuel is burnt in cars or trucks, small 

engines, stoves, lanterns, grills, fireplaces, 

gas ranges or furnaces. CO can be 

produced indoors and poison animals and 

people who breathe it.  

The most common symptoms of CO 

poisoning are headache, dizziness, 

weakness, upset stomach, vomiting, chest 

pain, and confusion. The symptoms 

of exposure to low levels of carbon 

monoxide can be similar to those of food 

poisoning and flu. Those symptoms may 

be less severe when one is away from the 

source of carbon monoxide. 

If this is the case, you should investigate 

the possibility of a carbon monoxide leak 

and ask a suitably qualified professional to 

check any appliances you think may be 

faulty and leaking gas. 

Everyone is at risk for CO poisoning. 

Infants, the elderly, people with chronic 

heart disease, anemia, or breathing 

problems are more likely to get sick from 

CO. 

 

  

 

https://www.nhs.uk/conditions/food-poisoning/
https://www.nhs.uk/conditions/food-poisoning/
https://www.nhs.uk/conditions/flu/
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SULFUR DIOXIDE 

Sulfor Dioxide (SO2) is a colorless and 

irritating gas, among the most aggressive 

and dangerous air pollutants.  SO2 is the 

most important primary pollutant and 

derives mainly from the oxidation of sulfur 

in the combustion processes of coal, oil 

and diesel.   

The most significant SO2 emissions come 

from the combustion of hard coal and crude 

oil for domestic heating, industrial 

production and power generation by 

thermoelectric plants. Prolonged exposure 

to sulfur dioxide causes effects on the 

respiratory system. In the atmosphere, 

SO2 contributes to the acidification of 

precipitation, with toxic effects on plants, 

acidification of water bodies and impact on 

aquatic life.  At low concentrations it 

causes a slowdown in plant growth, while 

at higher doses it generates physiological 

alterations such as to lead the plants to 

death.  Last but not least, acid precipitation 

can have corrosive effects on different 

types of materials.  

 

Other sources are plastic processing, 

natural gas desulfurization and waste 

incineration. 
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ARPAT AIR DETECTION STATION IN MASSA 

In Marina Vecchia street (the same street 

where our school is located), there is  one 

of the two air pollution stations of the 

province. It collects and monitors the air 

quality data and then sends them to 

ARPAT.  

ARPAT is the regional agency for the 

environmental protection of Tuscany since 

1996. Through a network of stations in the 

region, ARPAT guarantees prevention and 

environmental protection. The task of Arpat 

are:  ♲ offers technical support to the 

Region for identifying the optimal 

distribution of the plants within it for the 

purpose of a correct assessment of air 

quality; ♲ manages the regional air quality 

survey network; ♲ provides for the control 

and quality assurance of the data produced 

by the detection network as well as for their 

validation; ♲  processes the data from the 

network on a daily basis and makes them 

available to the community through the 

publication of the bulletin and the air quality 

map; ♲  manages extraordinary monitoring 

campaigns aimed at studying specific 

situations such as the evaluation of specific 

emission sources (e.g. large construction 

sites) or the evaluation of the effectiveness 

of pollution reduction measures; ♲ It 

publishes the annual report on air quality; 

 

 

♲ implements a widespread information 

action towards the public by publishing on 

its website. 

AIR QUALIY 

In the Municipality of Massa there is one of 

the air quality stations of the regional 

network which measures the emissions of 

pollutants according to the traffic levels for 

the coastal area together with those of 

Livorno-Carducci and Grosseto-Sonnino. 

The regional network stations are in MS 

(Colombarotto and Marina Vecchia); LU 

(Viareggio); LI (Carducci, La Pira, 

Cappiello, Piombino-2-); Grossetto 

(Unione Sovietica and Sonnino). 

There are three ozone regional network 

(Coastal Planes): in LU (Carignano); in PI 

(Passi); in GR (Maremma)  

 

THE POLLUTING MOLECULES 

The most polluting molecules are PM10, 

PM2.5, NO2 (nitrogen dioxide), N 

(nitrogen) and NH3 (ammonia). 

The term PM10 identifies particles with an 

aerodynamic diameter less than or equal to 

10 μm (1 μm = 1 thousandth of a 

millimeter), the term PM2.5 refers to 

particles with an aerodynamic diameter 

less than or equal to 2.5 μm. Generally 

these particles are made up of a mixture of 

elements such as carbon, fibers, metals 
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nitrates, sulphites, organic compounds, 

inert material and liquid particles. 

VALUE OF POLLUTING MOLECULES 

DURING COVID-19 PANDEMIC 

NO2 and PM10 during closing for the 

Covid-19 pandemic

 

PM10 during closing for the Covid-19 

pandemic

 

NO2 during closing for the Covid-19 

pandemic 

 

ANNUAL TREND OF AIR POLLUTION 

 

 

 

 

 

 

THE STATION IN MARINA VECCHIA 
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AIR DETECTOR AT IIS MEUCCI MASSA 

During the ErasmusPlus project Let’s Help 

Our Precious Planet, about the 

environment, we started to ask ourselves 

how we could contribute to the reduction of 

air pollution. First of all it was important to 

aknowledge ourselves on how polluted is 

the air we breathe everyday while being at 

school. Hundreds of students, teachers 

and school staff spend a lot of time at 

school, so it is of great importance to be 

aware of the air quality and find new ways 

to improve it. After having carefully studied 

the most suitable method to measure air 

pollution we decided to try and build our 

own device to conduct our own survey. 

 

ARDUINO BOARD 

Arduino is an Open-Source electronic 

prototyping platform that enables users to 

create interactive electronic projects. 

Arduino-Boards are single-board 

microcontrollers able to read inputs from 

sensors and turn them into outputs. The 

board can be “told” what and how to do it 

by sending instruction to the 

microcontroller on the board using C and C

 

 

 

 

C++ 

DETECTOR 

The second component is the MQ-135 Gas 

Sensor. Its function is to verify air quality. It 

is highly sensible to ammonia fumes and to 

nitrogen oxides produced in combustion of 

benzene. It is also sensible to smoke and 

other harmful gases. When an increase in 

the quantity of a gas is detected, the 

module transforms this increase in a 

change in the output voltage. The sensor 

detects concentrations from 10 to 

1000ppm. 

 

DISPLAY 

We will use a 16x2 LCD Display, which will 

show us in real time the air quality data 

detected from the sensor.  

It is a simple liquid crystal display made of 

two glass plates, separated from a thin 

layer of liquid crystals, subject to controlled 

electrical voltage. These LCD displays are 

usually used in vending machines. 

 

BUZZER 

The KY-012 active piezo buzzer is a 3-

pin module that creates an audible sound 

at
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 at 2.5 kHz when the signal is high, without 

the need for pulse with modulation (PWM) 

or any additional complex codes.  

 

WI-FI MODULE 

The Wi-Fi module ESP-01S SP8266 works 

as a modem and allows us, at first, to 

connect our "machine" with any device and 

then, to see the display data on computers, 

smartphones etc. 

 

BREADBOARD 

A breadboard is a plastic board used to 

make connections between electronic 

components, without having to weld them 

to a pcb. They come in many sizes, for this 

project a 170pts Mini Breadboard has been 

used. 

 

SOLAR PANEL 

The solar panel uses sunlight as a source 

of energy to power the entire project. 

Photo-voltaic cells come in contact with 

photons and then transfer their energy to 

silicon-free electrons which produce an 

electric flow. Atoms from specific elements 

are added to silicon to alter his electronic 

stability. Boron and phosphorus are used to 

create silicon atoms with a positive or 

negative charge, so that the two slabs of 

silicon can create an electric field which 

pushes electrons hit by photons onto some 

metallic boards at the side of the cells, in 

order to transfer them inside the electric 

cables.  

  

RESISTORS 

Resistors are electronic components that 

have a specific, immutable electrical 

resistance. Resistance of the resistor limits 

the flow of electrons through a circuit. They 

are passive components, in the sense that 

they only consume electricity (and are not 

able to generate it). Resistors are usually 

added to circuits where they include active 

components such as operational 

amplifiers, microcontrollers and other 

integrated circuits. Commonly the resistors 

are used to limit the current and to divide 

the voltages (splitter).  

  

RESISTORS - UNITS 

The electrical resistance of a resistor is 

measured in ohms. The symbol of an ohm 

is the Greek omega symbol: Ω. The 

definition 1Ω is the resistance between two 

points where applied 1 volt (1V) of potential 

energy will push 1 ampere (1A) of current. 

All resistors have two terminals , a 
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connection on each end of the resistor. 

When placed on a diagram, a resistor will 

appear as one of these two symbols: 

 

Resistors come in an endless variety of 

shapes and sizes. They could be 

"standard" (through hole) for mounting on 

board or PCB. They could be of type "SMD" 

(surface mounting) or of type "variable 

resistance". 

Resistors can be built on a wide variety of 

materials. The modern resistors are made 

of carbon, metal or film with metal oxide. 

In these resistors, a thin film of conductive 

material (although still resistive) is wrapped 

around a propeller and covered by an 

insulating material. Most standard resistors 

will come in a composition of carbon film or 

metal film. We use a 220Ω (ohm) restistor 

and  3 1kΩ (ohm) resistors. 

  

POTENTIOMETER 

The potentiometer is a kind of variable 

resistor, essentially a voltage divider used 

to adjust the voltage; the component is an 

implementation of the same principle,  

hence its name. In this project it will be 

used to control the display backlight. 

SOFTWARE 

To make this Air Pollution Monitoring 

System work, we have to tell Arduino how 

to interpret the collected data and how to 

 

 

send it to the LCD Display and Wi-Fi 

module. Il software we are going to use is 

written in a programming language called 

C++ which is an evolution of the C 

language. Thanks to some mathematical 

expressions and other lines of specific text, 

we can make Arduino interact with all the 

other components. 
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APPENDIX 
 

THE QUALITY OF AIR - COMMON GOOD AND HEALTH 

 

On 13/04/2021 the ErasmusPlus students of IIS A. 

Meucci (MS – Italy) involved in the project “Let’s help 

our precious planet” attended the on-line lecture The 

quality of Air - common good and health on air pollution 

held by CGs Mr. Dalle Mura and Mr. Fruzzetti two of 

ARPAT's delegates (ARPAT is the Regional Agency 

for the Protection of Environment of Tuscany), CG Mrs. 

Liliana Cori from IFC (Institute of Clinical Physiology) 

CNR (National Research Council)  - Pisa and 

organised by Mrs. Claudia Faita teacher at our school 

with the support of our headteacher Mrs.Sonia 

Casaburo. 

Mr. Dalle Mura and Mr. Fruzzetti presented a 

PowerPoint, made expressively for our conference and 

tailored around our needs and goals, dealing with the 

importance of the quality of air; in particular they concentrated to the local air analysis - analysis 

of measured phenomena and measurement techniques - and how, on our territory, traffic, 

industrial as well as anthropic activities and the sea, through the marine aerosol, affect the 

quality of the air we breathe; we were made aware of percentages, concerning our territory, of 

the most important air pollutants such as PM10, PM2.5, NO2 and SO2.  

Last but not least, we were told about both IRSE (national and regional legislation about air 

monitoring) and UE air legislation and we were briefly showed the ARPAT website, a virtual 

place where all information about the environment in Tuscany is available. The expert also 

recommended where to place the sensors built by us to obtain more precise measurements 

that can best reflect reality. 

As for Mrs. Cori, she focused her speech on the strict relation between the quality of air and 

health, highlighting how polluted air can be indoor. As a matter of fact, we were given a 

POSTER OF THE MEETING 
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particularly interesting document Atmospheric Pollution Research which happened to be 

absolutely helpful for our project. 

It was right thanks to the three experts’ precious contribution that we decided to earmark our 

own air quality detector to the analysis of the air inside our own school and this was due to two 

main reasons: our town air quality detector station is located a stone’s throw away from our 

school along the same street (which is one of the two main roads) and because we are very 

curious to what we breathe while we are at school. 

LORENZO CALEVRO 5BLSA  

supervised by ALESSANDRA MAZZI 

 

 

 

MEUCCI’S MONITORING STATION- STUDENTS AT WORK! 
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