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What is a raw material?

Al

glass

The basic material from which a product is made



Raw materials in electronics

It is extracted from sand (SiO2)…

…then purified (Si)…

… takes a crystalline form and …
eventually it is cut in slices

The most important is Silicon



Silicon slice (wafer) micromachining to produce devices 



Emerging electronic technologies  

SOLAR PANELS

LIGHT EMITTING
DIODES (LED)

ELECTRIC CARS
FIBER OPTICS



Growing use
Rapidly growing consumption in the last decades
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Abundance



Supply 

Recycling



EIT Raw Materials



COMPANY VISITS

DISSEMINATION TOOLS

HANDS-ON TOOLKIT

RM@Schools







Pathway on materials in electronic devices

Don’t throw away
your mobile

Dissemination products

Widening/
Strenghtening
of knowledge

Presentation of the 
scientific topic

Seminar 
Circular economy

Creation 
ITA/ENG

RM@Schools methodology

Visit to CNR
Seminar 

Organic Photovoltaics

Live event

Experiment 
Material substitution

in transparent electrodes



• What average Italian pupils knew about raw 
materials before taking part in the project?

• What are their perceptions of the topic after making 
their research? 

• Is the topic suitable for 11-17 year old pupils?

Research questions



State of the art before the project

> 400 ANSWERS IN 3 DAYS !
Survey spread through social networks



Results: dissemination tools realized by the students

> 20 works collected along 3 years

SLIDES

WEBSITE

Slides useful in class
Websites, apps, fb pages: 
interest in modern
communication technologies

MOVIE

VIDEOGAME

CARDS

COMICS

Mobile = interesting topic!



Reverse engineering website



Reverse engineering website



Reverse engineering website



Reverse engineering website

Please check 



Results: dissemination tools realized by the students

REVERSE
ENGINEERING

SCI & TECH

Interest in applications
Attracted by science
Surprised about provenience
Worried about E-waste

PROVENIENCE

E-WASTE

CONSUMER
HABITS

Lithium battery and grpahene: material
available also because Nobel Prizes awarded



11 year old

E-waste recycling



E-waste recycling



Interesting topic for 11-19 year old pupils

At the forefront of innovation

International

Suitable for citizenship education (compulsory in Italy since 2020-21)

Versatile methodology applied in different Countries

Different levels of insight: 

>16 year old / combined pathway
Several applications, e.g. electric cars
Research to substitute critical RMs
Provenience

Young / Single lesson
Mobile phone
Provenience
E-waste recycling

Conclusions

Alternanza 
scuola lavoro



Thank you! 

canino@bo.imm.cnr.it

www.rmschools.eu


