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An innovative program to make science education and
careers in raw materials attractive for youngster
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@ ESWMME?(S:h@s
Raw MatTERS Ambassadors at Schools

An innovative program to promote a wide dissemination action on RM-related topics
in School and Society thanks to the strategic partnership between
Research, School, and Industy.

Project Coordinator:
Armida Torreggiani CNR- (IT) Website : http://rmschools.isof.cnr.it



@ HREWMMEEI(S:I’IQS Co nSO rti u m @ National Research Council of Italy

21 partners from 13 EU countries with complementary expertises in the field of RM and education:

(1) CNR (project coordinator) -Italy N The Local Networks between
(2) Stichting Wetsus - The Netherlands 2016 & RM@SCh@S research institutes,

(3) University of Liege - Belgium Seconqary ?Ch°°|s' a”d_
(4) Technische Universitdt Clausthal - Germany cﬁ T;ETJ'eS will l_oe SeF :\prl]n
(5) Universidad Politecnica de Madrid - Spain aaim to stin(;c:::tte”sshvc\)/gls gnil
(6) Bay Zoltan Nonprofit Ltd. - Hungary

companies to get in touch

(7) Fraunhofer Institute - Germany 2017
(8) Montan-Universitaet Leoben - Austria

each another.

(9) KTH - Royal Institute of Technology — Portugal
(10) Fundacdo para a Ciéncia e a Tecnologia-

(11) Politecnico di Milano -Italy

(12) RWTH Aachen University - Germany

(13) Tallinn University of Technology- Estonia
(14) University of Milano- Bicocca -Italy

(15) University of Bologna -Italy

(16) Geological Survey of Slovenia — Slovenia
(17) Geological Survey of Sweden - Sweden

(18) ECODOM S.r.I- Italy

(19) Commissariat a I'énergie atomique et aux énergies
alternatives CEA — France

(20) ASTER- Italy

(21) Aalto Univeristy - Finland
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Countries

54

Schools
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Countries

20
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RawlVlaterials

Connecting matters

Related numbers

1300

RM@Schools
Students

56

Classes

750

RM@Schools
Students

34

Classes

600

RM@schools
Students

24

Classes

41

RM@Schools
Public Events
(planned 10)

20

RM@Schools
Events
(planned 8)

1

RM@Schools
Events

7000

people
Generic public

3500

Public

500

public

The Numbers of RM@Schools

7 Teacher
Workshops

9 Students
workshops
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@ HREWMMEEIZI’IQS Ove rVi ew @ National Research Council of ltaly

M a i n ACtO rs : reachers Students s"n
< ﬁ.-’;f ~ '

Students, teachers and RM-experts Amb:sh:adoz Bl

Idea:

RM@Schools proposes to schools an active learning by involving students in experiments
(educational toolkits) and in communication activities

\"‘kmf

member.

Active

Learner

N B¢ ‘ o
e | ,@\nd lunderstand.

(Confucius)




C HREWMMEEI(SZI']QS IVI et h Od O I Ogy a n d ta rget @ National Research Council of ltaly

All students are introduced into RM-related topics
by RM Ambassadors (at schools, research centers, etc...)
and then stimulated to become (new) young RM ambassador
(knowledge propagation)

Target groups:

10 - 19 yrs students

They are involved in a lesson/experiment (active learning) and science dissemination activities
by creating communication products (2 languages) related to Raw Materials (age: 14 — 19)

School Teachers
RM@Schools program offers innovative tools for teachers to educate their students about RM

Generic Public
Pupils becomes active players to share knowledge/concepts into society




@ HREWMM%EEI::h@S Active Iea rn i ng: TOOI kits @ National Research Council of Italy

in order to transform the classes into a lab

16 experimental toolkits developed to support
the future RM Ambassadors

~

Inserted in Learning Pathways

Geology & Mining Recycling & Circular Economy
1. Geology games 7. Cation exchanger
2. From minerals’ discovery to 8. Deinking
returning to the land in the natural 9. Dismalting of mobile phone
state 10. Metal Separation
3. Plant4RM 11. Recycling of Aluminium
4. Extraction of metals from water 12. Renewable keratin wastes for metal mining
5. Metallurgy of copper 13. P recovery
6. Simple experiments on RM
properties
Substitution

14. RM materials substitution in electronic, optoelectronic ...
15. Doodles Toolkits magnetic Materials
16. Hands-on Experiments on fluorescence, ...




@ HREWMMEEIEhﬁs A foc u S O n TOO I kits @ National Research Council of ltaly

Every toolkit should be supported by:

e Popular description of the activity: shown on our Website

e Introduction of the scientific topic : power point presentation, videos, ect. useful for
explaing the basic concepts in this field (to help teachers to introduce scientific elements).

e Explanation of the experimental activity

Tutorial video, experimental protocols, etc

Final product

(eit ) RawMiaterials
Connecting matters




Et) RV @ScHosls Young RM ambassadors in action @ ool Reseorch Councl of el

... after a specific learning pathway ...

Possible strategies:

* Preparation of dissemination products/materials

o Students
 Peer-education Teachers SUccegg

L s
ool G N

Ambassadors

* Participation to public events



E0) RV @ScHoois Young RM ambassadors in action @ Nationol Research Coun o oy

1) Dissemination Products/Materials:

» “Easier” way
* Very effective tools
* Space to creativity
e Class or sub-groups
* Direct interactions
with students/teachers



E) RV @ScHosls Young RM ambassadors in action @ ool Reseorch Councl of el

POSTERS

10-12 YEARS

3D MODEL (+ descriptions)




et RM@schogis  Young RM ambassadors in action: CALENDAR @ noo Reseorch Count of el

Front page Introduction Typical layout

WHAT ARE RAYW MATERIALS?

RAW MATERIALS ARE THE BASIC MATTERS OF WHICH ALL OF THE GOODS AT OUR DI-
SPOSAL ARE MADE OF.

IN PARTICULAR, THIS CALENDAR WILL FOCUS ON RARE EARTHS NAMELY VERY USEFUL
METALS FOR THE GLOBAL ECONOMY, YET VERY RARE AND LITTLE ABUNDANT ON OUR
PLANET.

MAY
NEODYMIUM

WHERE CAN THEY BE FOUND?

CHINA IS THE MAJOR SUPPLIER OF CRITICAL RAW MATERIALS, ACCOUNTING FOR 70%
OF THEIR GLOBAL SUPPLY AND 62% OF THEIR SUPPLY TO THE EU (EG. RARE EARTH ELE-

by puum 15 a silvery-looking metal that belongs
to the Lanthanides group: 1t 15 present in many alloys.

Il)snemerfoundmnammﬂnenanwmte butitis
and b

MENTS, MAGNESIUM, ANTIMONY, NATURAL GRAPHITE, ETC). BRAZIL (NIOBIUM), USA found in
(BERYLLIUM AND HELIUM), RUSSIA (PALLADIUM) AND SOUTH AFRICA (IRIDIUM, PLATI- therefore its separation from the other Rare Emths is
NUM, RHODIUM AND RUTHENIUM) ARE ALSO IMPORTANT PRODUCERS OF CRITICAL After C qu:te dxﬁc'\;k

er Cerium, 1 um 15 the most abundant ele-
RAW MATERIALS. ‘ment of the Rars Earths.

Neodymium

WHY IS IT IMPORTANT TO ENOW THEM?

RAW MATERIALS ARE ESSENTIAL FOR THE SUSTAINABLE FUNCTIONING OF MODERN 50-
1um powder and its salts are very imitating

CIETIES. ACCESS TO AND AFFORDABILITY OF MINERAL RAW MATERIALS ARE CRUCIAL
FOR THE SOUND FUNCTIONING OF THE EUS ECONOMY. SECTORS SUCH AS CON-
STRUCTION, CHEMICALS, AUTOMOTIVE, AEROSPACE, WHICH PROVIDE A TOTAL VALUE

to eyes and mucous membranes and 1t can moder-
ately imitate skin. Inhalation of dust can cause lung
embolism and damage the liver, just like other ele-

ments of the Lanthanides group.
ADDED OF € 1324 BILLION AND EMPLOYMENT FOR SOME 30 MILLION PEOPLE, ALL DE- N 1 15 mainly used as a component of 2
PEND ON ACCESS TO RAW MATERIALS. stongly magnetc sloy,uoed for making stong
magnets. These magnets can be found in hard disks,
cars, earphones, loudspeakers and wind turbines.

WHY DID WE MAKE THIS CALENDAR?

WE STUDENTS OF LICEO Al COPERNICO (SCIENTIFIC HIGH SCHOOL), CLASS 34, MADE
THIS CALENDAR AS A WORK EXPERIENCE PROJECT PROPOSED BY BOLOGNA CNR
(NATIONAL RESEARCH COUNCIL), IN ORDER TO MAKE AS MANY PEOPLE AS POSSIELE
AWARE OF THIS PROBLEM. IN FACT, EACH OF US SHOULD RECYCLE HOUSEHOLD APPLI-
ANCES TO MAKE THE REUSE OF RAW MATERIALS AND RARE EARTHS POSSIBLE, AS THEY
] -~ — ARE CONTAINED IN THINGS WE DAILY MAKE USE OF.

1um 15 also a component of Didymium, an Magnets
allov used to colour glass, welders protective glasses —
and filters for astronomical observations.

TUESDAY  WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY
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Young RM ambassadors in action: CALENDAR @ rsionci rescorch Count o ey

FEBRUARY
LANTHANUM

Davidite

In nature a very little amount of Lanthamum is
available and it is sually extracted from minerale,

such a3 monazite and bastnasite, which are the most

common anes

‘Wevertheless, when we throw out household appli-
ances, we dump Lanthamum into the environment

and it then depesits in the soil, contaminating water

and erops.

Lanthamum request increases day by day, dus to its

wide use in catalysers production, glass and marble

polishes, televisions, fluorescent and energy-saving

lamps and camera and telescopes lenses

NDAY ~ TUESDAY  WEDNES

AY THURSDAY  FRIDAY

Lanthanum is the metal the Lanthenides groupis
named after and it was discovered in 1838 by Swe-
dich Carl Mosander.

Ttis a silvery-white, ductile, malleable and very soft
metal, since it can be cut by means of a kitchen knife

Lanthamum is particularly harméul for ow health,
mainly in working environments. This is due to the
fact that it dust can be easily inhaled and after 2 long
time they aceumulate in our body, which is likely to
cause pulmonary embolism or even lung cancer.

camera

SATURDAY  SUNDAY

1 2 3

SEPTEMBER
ERBIU

Erbium

Erbium bas no biclogical role, even though it has been.
‘moticed that it speeds metabolism up. It is quite hard to
quantify the amount of Erbmum contained mside the bu-
‘mn body. The highest levels are contained in bones,
whule lower levels i kidney and Liver.
Erbium 15 added to alloys containing metals such as Vana-
dmum because it reduces their hardness, making them more
workable. Thanks to its infrared light absorption property.
Erbum 15 added to weldng and glassblowing protective
glaszes.
Lastly, thanks to its pink colour, Erbium is used as a ce-
samics and glasses colowant

MONDAY

Erbuum, belonging to the Lanthanides group, 13 a soft,

malleable, shany and silvery metal.

Erbium sals are pik coloured, showing a clean hight
absorption in visible, ultraviolet and infrared spectrum.
‘We cannot find Erbium as 2 free element in Nature, but

we can find it inside minerals that include other Rave

Earths.

The main minersls S ess be found i are mons-
zite e bastnasite, where it is present in extractable quan-

iy, although betier sources are xenotime ¢ euxenie.

Protactive glasses pink saits

¥ THURSDAY  FRIDAY TURDAY  SUNDAY

1
6 7 8

9 10 11 12 13 14 15

]’AKI\II]:ﬁ‘]*k‘I 4 5 6 7 8 9 10
16 17 18 19 20 21 22

11 12 13 14 15 16 17 .
MARCH 23 24 25 26 27 28 29 A EFERENCES

PHOSPHOR

Phosphor is 3 non-metal of the 5* group of the pertodic

Red Phosphor

On Earth Phosphor ean't be found as a pure clement, yet
only 25 phosphate, that is a Phosphor atom bound to
fowr oxmygen atoms,

Phosphate are important for o body, 2 they represent
2 past of owr DNA and take part to the tranzport of ener-
o
Concentrated phosphoric acids are widely used in agri-
culture a5 fertilizers and pesticides.

MONDAY

1 2 3

WEDNESDAY THURSDAY  FRIDAY

7 8 9 10

table that can be found in natural rocks and as white, red ar
black phosphor, although its shades are slightly different,

and in living cells molecules

White Phosphor is used in manufacturing industry: it is
phosphorescent, axplosive when in contact with air and 3

deadly poison.

Red Phosphor bas 2 spectrum of colours from purple o

orange, due to its chemical structure

‘Eventually, black Phosphor is oaly produced at high pres-

sure and it is an electricity conductor.

Phosphor mineral

Red phaspher
SATURDAY  SUNDAY

4 5 6
11 12 13

18 19 20
25 26 27

21 22 23 24
28
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CERIUM

cerium

Ceriun is the most abundant Rare Earths element
on the Earth's crust
Tust like lanthanum, Cerinm is very dangerous for
our health, since its dust, if inhaled, could cause pul-
‘monary embolism; furthermore, if dispersed in the
environment, it canses the same effects a5 lantha-
mm
Cerium is used in iron-aluminum alloys, in stain-
less steel precipitation hardening, and in permanent
magnets
Tts main use s in flat sereen felevisions and in ener-
£y-saving light bulbs, though

IONDAY

SDAY  THURSDAY FRIDAY

juct like most of the clements this calendar is
c 2 rare carths mefal, as it is part of the Lan-
thanides group.

It is an iren-grey, mallesble, ductile and soft metal,
although it is slightly harder than lead. Ceriuun 15 very
reactive: it ean eatch fire once heated up or seratched

by 2 blade.

Oddly, in the same year, 1803, Jacob Berzeliuz and
‘Wilkem von Hisinger discovered Cermum in Sweden,

while Martin Heinrich Klsproth in Germany.

Energy-saving light bulb

Flat-screen television

SAT SUNDAY

1 2 3

30
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HITPS/WWW LENNTECHIT/PERIODICA ELEMEN (FOR EACH ELEMENT)
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WIK] W M

COVER PICTURES:
2019 PICTURE ADOBE SYSTEMS INCORPORATED®
ELEMENTS PICTURES: AUGUST SOFTWARE

DESIGNED AND MADE BY LICEO COPERNICO, BOLOGNA:
NOEMI SANTORO

ALESSANDRO BIANCHI

REA SHEHU

CHIARA BALDAZZI

RAFFAELE MAROTTA
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CHIARA MARCHESINI

DANILO MUSOLESI
ALESSANDRO JAMAL DE LUCA
FEDERICA FIORE

LEONARDO RAPPINI

MATILDE NARDI

MATTEO ZUCCHINI
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Front page Inspired to ... Ratatouille a (2007) animated Disney/Pixar film

Anton Ego (in the picture) was the critic ....



https://en.wikipedia.org/wiki/Ratatouille_(film)
https://en.wikipedia.org/wiki/2007_in_film
https://en.wikipedia.org/wiki/Disney
https://en.wikipedia.org/wiki/Pixar
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)RV @ScHogIs Young RM ambassadors in action: VIDEO @\ Niond! Resecrch Coun o ol

See you-tube channel to see all the videos

A “crazy” example of
“re-use” of materials ....



Be smart_short_logo.mp4
Be smart_short_logo.mp4
Progetto_scienza_de_materiali.mp4
Progetto_scienza_de_materiali.mp4

E0) RV @ScHoois Young RM ambassadors in action @ Nationol Research Coun o oy

2) Peer-education:




)RV @ScHogIs Young RM ambassadors in action @ Nesional Reseorch Counel of Il

Young RM Ambassadors ... in a school

-

™

f’* ‘ & ¥ @ ¢ Additonal step: another school to involve
\a

mbassaa'brs * Very effective method for both parts
6 yrs
 Strong motivation/responsability

ML * More time required for “preparation” PRACTICE
T"”""
+ " » Multiple contact/experience with students



E0) RV @ScHoois Young RM ambassadors in action @ Nationol Research Coun o oy

3) Public events (local/existing)

Contact(s)/network outside your own Institute(s)

New experience/strong motivation and valorization

Possibility to visit new places and move beyond standard schemes/places

Strong preparation/organization (time)

Strong support of teachers



& EEWMMEE'ZHSES Young RM ambassadors in action @ Nationol Research Coun o ey




European Researchers’ Night

’gocuetq *

2018

e E Talling
‘v %
7 Cities ‘ W%
,i ‘\\
Pudapmt \

1(101

Miil2mn :
Bl® | olog NE
Lis ' | e . %
Brinall S
E ‘ - \ ' > ‘
eit ) RawNMaterials : ; bl
C Connecting matters ) q




E)RI @5crools

Young RM ambassadors in action

@ National Research Council of ltaly

RawMisterials 6
@ RM@SchooIs

European Researchers’ Night

RM@Schools in Hungary, September 28 2018

Bay Zoltan Campus, Budapest
200 participants

EK’T] C ’:‘R“lf\vxé"s‘zheols Public events
: European Researchers’ Night
RM@Schools in Lisbon (PT), September 28 2018

’gocuet

FCT NOVA University

N —
C RM@Schools

PARTNERS'NAME

ROLE:
EVENT'S TITLE
DATE

WHERE
DURATION

NUMBER OF PARTICIPANTS

Public events

European Researchers’ Night

RM@Schools in Stockholm
September 28 2018

() FORSKARFREDAG

% —Endel av europeiska Researchers’ Night —

ROYAL INSTITUTE OF TECHNOLOGY (KTH) AND GEOLOGICAL
SURVEY OF SWEDEN (SGU)

PARTICIPANT

FORSKARFREDAG (RESEARCHERS’ FRIDAY)
SEPTEMBER, 28™ 2018

STOCKHOLM, VETENSKAPENS HUS (SCIENCES’ HOUSE)
SAM TO 3PM

CA. 2000

September 28 2018

aaaaaaaaa Public events

European Researchers’ Night

RM@5Schools in Tallin v

\SQ

s
,,gocfetq




)RV @ScHogIs Young RM ambassadors in action @ Ncrionol Reseorch Counei o ey

European Researchers’ Night o -
RM@Schools at Liceo Copernico, Bologna (IT) QgOCﬂetq
in collaboration with Liceo Galvani and Liceo Fermi
September 28 2018 Among thE numerous locations around the city, an
additional site was hosted/organized inside the

school LICEO N. COPERNICO

e“II' Nl
‘%‘@Egn taly

RM@Schﬁs :



Notte dei ricercatori 2018.mp4
Notte dei ricercatori 2018.mp4

D) RM @ocHosIs Website, virtual centre, social media @ Nionsl Reseorch Counel of el

To share our experiences, learning pathways and teaching materials

http://rmschools.isof.cnr.it

You )
POUINE @

HOME ABOUTUS  RESOURCESv NETWORK  GALLERYv EVENTSv CONNECTIONS NEWS CONTACTS

@ F!Rawl\/lM@52“58‘(:h ols

All carried out activities and
events are shown on the
Website, as well as the links fhesr a‘ 1P .'

to our social channels. Y \""m‘
ffs%‘e andiimemember.

- 1 .: ;\ N

dﬂnd l'understand.”

(Confucius)

Webmaster:
Alessandra degli Esposti



http://rmschools.isof.cnr.it/

@ HREWMMEEI(S:I’IQS Vi rtual ce nt re @ National Research Council of ltaly

Tf\ I‘L\nlﬁ’\ ~ 11 lnny'n:nn HH+L\IAIHI'I‘ HHIJ +f\~ﬁL\:nﬂ materials

® | rmschoolsisof enrit/moode/ Documents with explanations
= and tutorial video
[ ]
4 : )fo C n ro It W@‘EM @School®™

Separation of copper and iron
- two approaches

N: NEWS  CONTACTS

P
, -4
Welcome to our Virtual Centre, which proposes an active

learning by involving 10-19 yrs students in experiments on

raw materials- Learning pathways supplied with detailed

explanations and toolkits to perform hands-on experiments

are available here- “
All produced materials are shared in the Virtual Centre,

Course categories from which you can download the experimental protocols
» Geology & Mining e and get in touch with the experts.
i ol e THE ACCESS IS FREE, BUT IT IS NECESSARY TO ENROLL !!


http://rmschools.isof.cnr.it/
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@ HREWMMEEIEhﬁs SOCiaI IVI Ed ia @ National Research Council of Italy

Sharing comments on the experiences and interconnection between EU schools are possible through our
social networks: Facebook, Instagram, Twitter, and our YouTube channel (from the website)
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RM@ Schools on Soclal Media

Facebook page: Main promotional tool of RM@Schools

- All partners can directly post infomation, photos etc.

- All relevant activities reports should be posted here

Youtube channel: used to post/store all videos of events and projects

To submit a video for upload, send it to

socials-rmschools@isof.cnr.it

e
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RM@ Schools on Soclal Media

Twitter and Instagram: secondary promotional tools Q

- They will mirror Facebook and Youtube posts

- refer to socials-rmschools@isof.cnr.it to submit information '@'

Everybody is highly encouraged to post all event and projects they

take part to on their own accounts, and tag them with

#RMatSchools hashtag!

e
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lll European RM@Schools Conhference: Nov 2018~ R
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Research Area.of CNR, Bologna (I'sl')



Conferenza 2018 fin.mp4
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Thank you for
your kind attention !!
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‘ Mirko Seri ‘

@ National Research Council of Italy

Email: mrko.seri@isof.cnr.it

SHARE #f witH PEOPLE.




