





Abstract
Particulate matter are particles in the air that are smaller than 10 µm. In the Netherlands, the maximum particulate matter value of 10 µm is 40 µg/m3 and of 2 µm it is 25 µg/m3. The particulate matter particles can be very harmful to your health. We measured the values ​​at various primary schools in Utrecht.

[bookmark: _Toc136461367]Research question

How much particulate matter is around different elementary schools, and what may be the cause of these amounts?

[bookmark: _Toc136461368]Introduction & review of literature 

Particulate matter refers to particles in the air, they vary in size but are all smaller than 10 µm. In the Netherlands, the maximum particulate matter value of particles around the size of 10 µm is 40 µg/m3 and the maximum value of particles around the size of 2 µm is 25 µg/m3. The particulate matter particles can be very harmful to your health, long-term exposure to high particle levels can cause reduced lung function and the development of chronic bronchitis[footnoteRef:2]. Even short-term exposure can aggravate lung disease, lead to asthma attacks, and can increase susceptibility to respiratory infections[footnoteRef:3].  [2:  Citation 1]  [3:  Citation 1] 

We measured the particulate matter values for the different sizes ​​at various primary schools in Utrecht, and compared them to each other.

[bookmark: _Toc136461369]Research methods

Carrying out our research
· Do preliminary research to decide where we measure the particulate matter.
· Mount the particulate matter sensors[footnoteRef:4] to DIY measuring stations and place them at different elementary schools. [4:  Citation 3] 

· Process our data using knowyourair.net.[footnoteRef:5] [5:  Citation 2] 

· Analyse our data using excel.

[bookmark: _Toc136461370]Results



















In the first graph(particulate matter per size) can be observed that the Torenplein school had particulate matter values far lower than the other schools and that the arcade has the highest values of particulate matter.
In the second graph(particulate matter at different times) can be observed that the amount of particulate matter is less later in the day, at the Arcade and Beatrix elementary schools it was the lowest in the afternoon and at the Torenplein school it was the lowest in the evening.

[bookmark: _Toc136461371]Conclusion
Of all the measured places, the Arcade had the highest values, and the Torenplein the lowest.
Of all the times of day, the afternoon had the lowest overall measurements. It was the lowest value of the day at all schools except for the Torenplein school, which had their lowest measurements in the evening.
We expected that the area around the schools, such as a lot of nature, a lake or big roads, would effect the values of particulate matter.
We expected the Arcade to have the lowest amounts, because of the amount of nature in the immediate surroundings, but due to construction the measurements were higher than expected.

[bookmark: _Toc136461372]Discussion
4 of the 10 sensors that were placed at elementary schools were faulty, which unfortunately meant that 2 schools had no data to analyse and include in the research.
Not all of the sensors were placed at comparable heights, some were placed on rooftops, while others were placed on the ground.


[bookmark: _Toc136461373]Citations

Citation 1: Particulate matter effects on health(national park service) 
Citation 2: SODAQ AIR (knowyourair.net) 
Citation 3: Regelgeving | RIVM 

Particulate matter per size

pm 1 µm	Torenplein school	Arcade	Beatrix school	7.0308788880459847	17.100053753365341	14.453578578289759	pm 2,5 µm	Torenplein school	Arcade	Beatrix school	7.6409349853212092	18.709577777222947	15.551896989101337	pm 10 µm	Torenplein school	Arcade	Beatrix school	7.8925960255973626	19.475266610682887	15.878960004280405	
Amount of particulate matter  (µg/m³)




Particulate matter at different times

Night	Torenplein school	Arcade	Beatrix school	9.3440025083333342	24.331889094315244	19.141242194871797	Morning	Torenplein school	Arcade	Beatrix school	13.312284527703705	22.407751027989821	17.591995910828029	Afternoon	Torenplein school	Arcade	Beatrix school	6.0353357461788617	11.828809095999999	10.723535651676528	Evening	Torenplein school	Arcade	Beatrix school	1.3942570830701755	15.144748303389834	13.722473671518985	
Amount of particulate matter (µg/m³)
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