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HE UNITED NATIONS PROCLAIMS THE
INTERNATIONAL YEAR OF THE PERIODIC
TABLE OF CHEMICAL ELEMENTS

28 December 2017
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August 1 is
Earth Overshoot Day .
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Se posticipassimo ['Overshoot Day di 4,5 giorni ogni
anno, potremmo ritornare a utilizzare le risorse di un
solo pianeta entro il 2050.

Come fare?

0 Razionalizzare l'uso delle risorse, soprattutto
quelle non rinnovabili (petrolio, metalli, gas,
minerali non metalliferi, carbone) e ridurre gli
sprechi

0 Aggiustare quanto piu possibile quello che si rompe

O Riciclare correttamente i rifiuti
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Ogni abitante degli Stati N oM it
Uniti nel corso della sua @ RM @Schﬁs

vita avra bisogno di 14460

tonnellate di minerali, Sale 124 q
metalli e carburanti Fosfati 894
Argille 53 q
i Rame 4q
2 Minerale di ferro 104 q
Lzl Zinco 2q
Bauxite 17 q
carbone 1615 q
Piombo 4 q
Pietra, sabbia,
ghiaia 6441 q
altri minerali e
metalli 222 q
. Petrolio 273992 |
Gas naturale 197368 m*

Oro 58 ¢




Ogni progresso tecnologico ha sempre richiesto
maggiori quantita/qualita di metalli
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Elements widely used in energy pathways N.B. Position on the time axis is indicative only
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Chi sta sparecchiando la

tavola periodica?

1 2
H He
1.00794 4.002602
3 4 5 [ 7 8 9 10
L Be Anni che restf'ino prima B C N 0 E Ne
6.941 9.012182 _ Che S1 esauriscano le 10811 12.0107 14.00674 | 15.9994 18.99840 | 20.1797
1 2 50-100 years riserve (al ritmo attuale B ” 5 1 » 8
Na | Mg 100-500 years di estrazione) Al | si P s | c | Ar
2298977 24.3050 2698152 28.0855 3997376 32.066 354527 39948
19 20 21 22 23 24 27 34 35 36
K Ca Sc Ti Vv Cr Co Se Br Kr
40,078 4495591 51.9961 58.93320 78.96 79.904 83.80
37 39 42 52 53 54
Rb Y Mo Te | Xe
854678 127.60 1269044 131.29
55 57 84 85 86
Cs Ba La* Po At Rn
132.9054 137.327 1389055 (209) {210) {222)
87 88 89 116 117 118
Fr Ra | Act lv | Ts Og
(223) 226.025 {227) (292)
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lantanidi * | Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140.9077 144.24 (145) 150.36 151.964 157.25 158.9253 158.9253 162.50 164.9303 167.26 168.9342 173.04 174.967
90 91 a3 94 95 96 a7 98 99 100 101 102 103
Attinidi ¥ | Th Pa Np Pu | Am | Cm Bk cf Es Fm | Md | No Lr
232.0381 231.0289 (237) (244) (242) (247) (247) (251) (252) (257) (258) (259) (262)




Di cosa resteremo prima senza?




Le materie prime critiche per la
Comunita Europea- terza ricognizione

2017 CRMs (26)

Antimony Gallium Magnesium Scandium
Baryte Germanium Natural graphite Silicon metal
Beryllium Hafnium Natural Rubber Tantalum
Bismuth Helium Niobium Tungsten
Borate HREEs PGMs Vanadium
Cobalt Indium Phosphate rock

Fluorspar LREES Phosphorus
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REE (Rare Earths Elements)
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REE (Rare Earths Elements)

Rare Earth Elements in periodic table

Leggere (LREE)

Pesanti (HREE)
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Lanf num Cerlum Praseodymium Neodymium
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Metalli del gruppo del
platino (PGMs, Platinum
Group Metals) n—
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Supply risk

Criteri per valutare la criticita

Y

Economic importance




3 Legend @ LREEs
@ HREEs
Red dots @ :Critical raw materials
Blue dots® :Non-critical raw materials
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DMaterle prime critiche per la UE (2017) Fosforo,
Grafite Rocce Fluorite
naturale fosfatiche
1 2
H Silicio . He
1.00794 metallico Boratl 4.002602
3 4 QP —— -i_. 6 7 8 9 10
Li Be . . C N (0] F Ne
_ Anni che restano prima | i _
6,941 9012182 . . 12.0107 14.006 15.9994 18.99840 20.1797
1 12 50-100 years .Che s esal:lrlscano le 14 15 16 17 18
Na Mg 100-500 years rlserve,. (al I'ltﬂ:\O attuale Al Si P S cl Ar
di estrazione) _ , .
2298977 243050 26.98152 28.0855 3997376 32.066 354527 39948
19 20 21 22 23 24 26 27 28 29 34 35 36
K Ca Sc Ti Vv Cr Fe Co Ni Cu Se Br Kr
39.0983 40,078 4495591 47867 50.9415 519961 55.845 5893320 586934 63.546 7896 79904 83.80
37 39 40 41 42 RE] 46 52 53 54
Rb Y Zr Nb | Mo Tc Pd Te I Xe
854678 88 9085 91.224 9290638 | 9594 (98) 106.42 127.60 1269044 131.29
55 56 57 73 75 80 82 84 85 86
Cs Ba | La* Ta Re Hg Pb Po At Rn
132.9054 327 1389055 180.9479 186.207 200.59 270.2 (209) {210) {222)
87 8 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra | Act | Rf Db Sg Bh Hs Mt Ds Rg | Cn Nh Fl Mc Lv Ts Og
(223) 26,025 (227) (257) (260) (263) (262) (265) (266) (271) (272) (285) (284) (289) (288) (292)
Barite 58 62 64 65 67 69
Lantanidi * | Ce Pr Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140.9077 151.964 158.9253 158.9253 164.9303 168.9342 174.967
90 91
Attinidi £ | Th Pa Np Pu | Am | Cm Bk cf Es Fm | Md | No Lr
2320381 231.0289 (237) (244) (242) [247) (247) (251) (252) (257) (258) (259) (262)




Che cosa rende un

materiale critico?
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1. Scarsa disponibilita sulla crosta terrestre

THE zow@ The 90 natural elements that make up everything
= IYPT-&:=%

How much is there? Is that enough?
United Nations . International Year
Educational, Scientific and - of the Periodic Table
Cultural Organization . of Chemical Elements

Serious I:I Rising threat Limited
threat in the

ited . Plentiful I:I Synthetic - Fr?m conflict Elemt.ents
from availability, Supply minerals used in a
next 100 years increased use future risk to
supply

smart phone

Read more and play the video game http://bit.ly/euchems-pt

&: EuChemS
@?I?]] This work is licensed under the Creative Commons Attribution-NoDerivs CC-BY-ND
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European Chemical Society



Alluminio 84.149 | Niobio 8
Ferro 52.157 Torio 5,6
Magnesio 28.104 Arsenico 25
Sodio 22.774 Stagno 17
Titanio 4.136 Uranio 1.3
Manganese 774 Tungsteno 1
Fosforo 567 lodio 0,71
Bario 456 Tantalo 0,7
Zolfo 404 Lutezio 0,3
Stronzio 320 Antimonio 0,2
Cromo 135 | Cadmio 0,08
Zinco 72 Argento 0,055
Rame 27 Mercurio 0,03
Cobalto 26,6 Palladio 0,0015
Nickel 26,6 Platino 0,0015
Lantanio 20 Oro 0,0013
Litio 16 Rutenio 0,00057
'Piombo 11 Iridio 0,000037

Asning |ea1dojoap ysizlug
13ep suoizesoqe|ald :33uoy

Abbondanza di alcuni elementi chimici sulla crosta terrestre (ppm)



2. | giacimenti sono localizzati in uno o pochi Paesi




Figure D: Main EU suppliers of CRMs (based on number of CRMs supplied
out of 37), average from 2010-2014

Nigeria 3% Finland 3%
Norway 3% f
Turkey 3%

Kazakhstan 3%
Morocco 3%

Indonesia 3%

France 3%

Brazil 3%

Mexico 3% 7

USA 3%
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Russia

Norvegia Scandio 67%
Silicio metallico 23% Tungsteno 50%

Finlandia Vanadio 60%
USA
Erbio  40% %} g

o Cobalto 66%
Elio 51%

Samario 40% Francia
A Afnio 43%

g* Cina

B/ £ Antimonio 90%
{ L. N Barite 44%
N Ky Bismuto 84%

u:‘ '3 Cerio 62%

Marocco | & Disprosio 40%

Roccia di fosfato 27% Turchia Europio 40%

Borati 98% Gadolinio 40%

S AN Gallio 36%
5 X Germanio 43%
Fluorite 27% ‘ *" il B 2 i 28%
i 0,

Nigeria ’14‘ Fosforo 77% "k ta,::;i':o :8;’

Tantalio 43% & " &

"&g Magnesio 94%

'f (7 Grafite naturale 69%

Brasile ' ] Indonesia Neodimio 40%

Niobio 71% & Gomma naturale 32% Olmio 40%

Praseodimio 40%

o Terbio 40%

¢ Tulio 40%

Itterbio 40%

Ittrio 40%
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EU production of primary CRMs in tonnes (and share of supply to EU), average from 2010-2014

UK Netherlands

Baryte 33 819 (5%) | Vanadium 220 (2%)
Coking coal 263 400 (<19%)
Fluorspar 34 684 (4%)
Vanadium 277 (3%) &

Germany

Baryte 5 5874 (9%)
Coking coal 5713 600 (9%)
Gallium 25 (26%)

Natural graphite 179 (<1%)
Silicon metal = 29 519 (5%)
Van'adlum‘ 168 (2%)'

Czech Republic
Coking coal 4 936 774 (8%)
Vanadium 5 (<1%)

Austria

Natural graphite 382 (<0%)
Portugal Tungsten 403 (8%)
Tungsten 843 (17%) Vanadium 25 (<1%)

'8 (<1%)
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La crisi delle terre rare

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Harizon 2020, the EU
Framework Programme for Research and Innovation
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As Rare Earth Fell, So Did Molycorp

Mining company fate tied to neodymium prices
®China Neodymium Metal Market Price Shanghai (R1) ™ Molycorp Inc (L1)
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3. Il metodo di estrazione inquina

\ A
B KL onvereng

Argentina, la fuoriuscita di cianuro da
una miniera inquina cinque fiumi

acidi da una miniera di rame i SDRAEC G S S

pesci morti a causa del cianuro



=

Produce il 35% Pd, 25% Pt, 20%
Ni, 10% Co mondiale




Miniera di Mountain
Pass negli Stati Uniti

Rare Earth Production Comes With Toxic Waste

aie

1 tonne REE

produces

& b N\
- JE G

60,000m? 200m? 1-1.4 tonnes
of waste gas that contains of acid-containing of radioactive waste
hydrochloric acid sewage water

Source: L. Hayes-Labruto et al. (2014) © China Water Risk




LASALE GUERRE

DES TERRES*RARES

Un film de Guillaume Pitron, Serge Turquier (2012)
https://www.youtube.com/watch?v=C9SDUmEZZxk




Gli "autostoppisti”

Primary metals and by-products

? of




4. Non possono essere sostituiti in una o

® N ® ® [J [
H piu applicazioni tecnologiche He
Li Be B C N 0 F Ne
41 63 41
Na Al Si P S cl Ar
a4
K Ca | Sc Ti v Fe | Co | Ni | Cu | zn | Ga | Ge | As | sSe Br Kr
65 63 63 57 54 62 70 38 38 a4 38 47
Rb Zr Nb | Mo | Tc Ru Pd | Ag | cd In Sn Sb | Te I Xe
66 2 | 63 39 a4 38 60 36 57 38
Cs Ba Hf Ta w Os Ir Pt Au Hg Bi Po At Rn
63 38 41 53 38 69 66 40 45 46
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Uut Fl Uup Lv Uus | Uuo

' Ce Pr Nd Pm Gd Ho Er Lu
* Lanthanides 60 a1 a1 63 63 63 63
Ac Th Pa U Np Cm Es Fm Lr
** Actinides 35 63
Substitute Performance
Excellent 1 0 [ 1 1 1 | Poor

0O 10 20 30 40 S50 60 70 80 90 100
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Demand Surge
Global metals and materials demand from EV lithium-ion batteries

Il Graphite B Nickel Aluminum [ Copper B Lithium B Cobalt ™ Manganese

2500K Tons

1 1 1
2015 16 177 18 19 20 '21 '22 23 24 '25 ‘26 '27 '28 '29 2030

Source: Bloomberg New Energy Finance

Bloomberg
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ELEMENTS OF A SMARTPHONE

ELEMENTS COLOURKEY: @ ALKALI METAL @ ALKALINE EARTH METAL TRANSITION METAL @ GROUP 13 @ GROUP14 @ GROUP15 @ GROUP16 @ HALOGEN @ LANTHANIDE

SCREENO OELECTRONICS

Copper is used for wiring in the
phone, whilst copper, gold and silver
are the major metals from which
microelectrical components  are
fashioned. Tantalum is the major
component of micro-capacitors.

In

Indium

50

Sn

Th

anumi Terbium

3
Li

Lithium

6
Carbon } Aluminium

Indium tin oxide is a mixture of
indium oxide and tin oxide, used
in a transparent film in the screen
that conducts electricity. This allows
the screen to function as a touch
screen.

The glass used on the majority of
smartphones is an aluminosilicate
glass, composed of a mix of alumina
(ALO,) and silica (SiO,). This glass
also contains potassium ions, which
help to strengthen it.

A variety of Rare Earth Element
compounds are used in small
quantities to produce the colours
in the smartphone’s screen. Some
compounds are also used to reduce
UV light penetration into the phone.

Nickel is used in the microphone as well
as for other electrical connections. Alloys
including the elements praseodymium,
gadolinium and neodymium are used
in the magnets in the speaker and
microphone. Neodymium, terbium and
dysprosium are used in the vibration unit.

Pure silicon is used to manufacture
the chip in the phone. It is oxidised
to produce non-conducting regions,
then other elements are added in
order to allow the chip to conduct
electricity.

Tin & lead are used to solder
electronics in the phone. Newer lead-
free solders use a mix of tin, copper
and silver.

Oxygen | Antimony

Ga

Arsenic Gallium

Tin Lead

The majority of phones use lithium ion batteries,
which are composed of lithium cobalt oxide as a
positive electrode and graphite (carbon) as the
negative electrode. Some batteries use other
metals, such as manganese, in place of cobalt.
The battery’s casing is made of aluminium.

Magnesium compounds are alloyed to make
some phone cases, whilst many are made
of plastics. Plastics will also include flame
retardant compounds, some of which contain
bromine, whilst nickel can be included to
reduce electromagnetic interference.

O CASING

6 1
C | Mg
Carbon JMagnesium
85

Br

Bromine

@ © COMPOUND INTEREST 2014 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem
Shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.

OGSO



Commission _ High risk: —=————

v Medium-high risk:

r
BT
\X |

Research ——
Centre
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Una turbina da 3 MW contiene

« 335 tonnellate di acciaio « 2 tonnellate di terre rare
4,7 tonnellate di rame « zinco
1200 tonnellate di cemento « molibdeno

3 tonnellate di alluminio Fonte : (NW Mining Association)

E.Polo Quando finiranno i metalli?
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A

Defence
Ny
., =
D A" ]
Guidance & =
Displays Control iPod Speakers
Smartphone
;I mﬁ( [ r) (1 >
ol gl | ©- |

Cordless Optics Energy Saving  LCD/ PDP Screens Wind Turbines Hybrid Vehicles Automotive  Digital Camera  Earphones Magnets Rechargeable
Power Tools Light Bulbs Catalysts Lenses Batteries
(P[] |y SR ¥ [Eu] o] v Jeul ¥ JCofEu] 1 Prfiafoy| [Pr{tidfsm] 0 LaJcofer | Pr{ ] oo S Pr [ ] o o | La]Co}

Pr Nd Y Eu Y Eu Y Ce Pr Nd Pr Nd Sm La Ce PrNd Pr Nd Gd La Ce

TbDoy Tb Eu Tb Dy Tb Dy Pr Nd Gd Tb Dy

Light Rare Earth Elements (LREE) Heavy Rare Earth Elements (HREE)
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Europio combinato con gallio, stronzio, zolfo, alluminio e bario e
impiegato negli inchiostri anti-contraffazione delle banconote dell'euro




5. La filiera del riciclo non funziona o & poco praticabile
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THE RECYCLING RATES OF SMARTPHONE METALS

COLORKEY: @ < 1% RECYCLE RATE

EENO

TOUCH: INDIUM TIN OXIDE
Mainly used in a transparent
film over the phone’s screen that
conducts electricity. This allows
the screen to function as a touch
screen.

GLASS: ALUMINA & SILICA
On most phones the glass is
aluminosilicate glass, a mix of
aluminium oxide & silicon dioxide.
It also contains potassium ions,
which help strengthen it.

COLORS: RARE EARTH METALS
A variety of rare earth metal-
containing compounds are used
to help to produce the colors in
a smartphone’s screen. Some of
these compounds are also used
to help reduce light penetration
into the phone. Many of the ‘rare
earths’ occur commonly in the
Earth’s crust, but often at levels too
low to be economically extracted.

@ 1-10% RECYCLE RATE @ 10-25% RECYCLE RATE @

BATTERY O
o
0 ©

Most phones use lithium ion batteries, composed
of lithium cobalt oxide as a positive electrode
and graphite (carbon) as the negative electrode.
Sometimes other metals, such as manganese, are
used in place of cobalt. The battery casing is often
made of aluminium.

WIRING AND MICROELECTRONICS
Copper is used for wiring, and for
microelectrical components along

with gold and silver. Tantalum
is the major component in
microcapacitors.

MICROPHONES AND VIBRATIONS
Nickel is used in the microphone
and for electrical connections.
Rare earth element alloys are used
in magnets in the speaker and
microphone, and the vibration unit.

THE SILICON CHIP

Pure silicon is used to manufacture
the chip, which is then oxidized to
produce nonconducting regions.
Other elements are added to allow
the chip to conduct electricity.

CONNECTING ELECTRONICS
Tin and lead were used in older
solders; newer, lead-free solders
use a mix of tin, copper and silver.

Magnesium alloy is used to make some phone
cases, while many others are made of plastics,
which are carbon-based. Plastics will also include
flame retardant compounds, some of which contain
bromine, and nickel can be included to reduce
electromagnetic interference.

25-50% RECYCLE RATE @ > 50% RECYCLE RATE @ NON-METAL (OR RECYCLE RATE UNKNOWN)

O ELECTRONICS

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compo undchem | Facebook: www.facebook.com/compoundchem
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDer ivatives licence.
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. RawlViaterials This activity has received funding from the European Institute of Innovation and
ert [ Technology (EIT), a body of the European Union, under the Horizon 2020, the EU
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Separazione di rifiuti metallici

4 N

Ferrosi (magnetici):

L : Non ferrosi
ferro, acciaio, ghisa

NON-MAGNETIC METALS
(Al, Cu, color metals)

MAGNETIC =
NEODYMIUM CYLINDER

" NON-MAGNETIC
MATERIAL
(plastics, wood, ...)

g
Ce
8g%




8.8 8 8

Riciclo Energia | |Materie prime | | co,

| metalli possono essere recuperati anche dalle ceneri
dei termovalorizzatori, ma la qualita e inferiore a
quella del materiale da riciclo

it ) D eterise Sy E.Polo Quando finiranno i metalli? 1
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Metallo Riciclo Energia CO, risparmio

(%) risparmio (%) | annuale (%)
Acciaio 42 60 58
=\ || Alluminio 40 95 92
Nichel 60 90 90
Rame 35 80 65
7|| Piombo 74 98 99
Stagno 75 98 99
il Zinco 20 60 76




Quando si verificano perdite nella filiera di recupero?

% | RAEE non sono raccolti, va tutto
in discarica

73
<

Sono raccolti, ma:

e Sono rubati nei punti di raccolta
municipali o nelle fasi successive della
catena di riciclo

e Sono esportati per un riuso legale in
Paesi in cui non si fa riciclo

e Sono esportati per un finto riuso in Paesi
che recuperano solo alcuni elementi in
modo scorretto
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“Low—tech” gold recycling in Bangalore/India (photo by courtesy of EMPA, Switzerland)












% Se c'e una filiera di recupero ci possono essere
perdite dovute a:

*Separazione sbagliata (es., cellulari
conferiti insieme ad altri materiali
come plastica o indifferenziato)

*Perdite nel trattamento meccanico
(es., metalli preziosi nelle polveri,
nella plastica, o nella frazione di ferro
e alluminio)

clectrostatic
S separating Niatala

SR, coarse-
crushing

nonmetals



sLimiti tecnici al recupero di
alcuni metalli in particolari leghe

eMiniaturizzazione e uso di colle
nei circuiti

*Molti impianti recuperano solo i

metalli che hanno un mercato
garantito




E-WASTE

. — METALS

MAGNETIC

(NICKEL, IRON)

CERAMIC
MUD

[HIGH DENSITY METALS| Pd
e \Sp l;v:f v
RECOVERY MACHINE
» { WASTE WATER Ph 0]

NON-MAGNETIC METALS
(COPPER & OTHERS)

SULFURIC AIJ

[COPPER SULFATE LIQUID SOLUTION|

CRYSTALLIZATION
MACHINE

ELECTRO WINNING
= o e

[1st TANK RESTING MUD|

2nd TANK REACT COPPER

3rd TANK Ph 8 Cu(OH):

NEUTRA

1
[COPPER SULFATE]

>

. i DISCHARGEABLE
SALTY WATER Ph 8
[WASTE WATER Ph 0} -

Si
recuperano

Plastica
Ceramica

oro
argento
platino
palladio
rame
alluminio
nichel
ferro



Metalli nei rifiuti

/ ~

Rifiuti industriali, Rifiuti urbani (lattine, contenitori,
demolizione auto, RAEE): c’é un po’ di tutto, ma si
edilizia, grosse recuperano soprattutto alluminio,
apparecchiature ferro, acciaio, piombo, nichel,

(dominano alluminio, rame, zinco e metalli preziosi.

ferro e acciaio)
R3
IANCHI TV £ MONITOR

RS

Categorie RAEE

-

=
ORGENTI LUMINOSE

PED CE ITC APPARECCHI JLLUMINANTI E ALTRO






Conflict minerals clampdown

The Securities and Exchange Commission has ruled that U.S.-listed
manufacturers such as Apple and Boeing must scrutinise the sources
of four metals to make sure they don’t help fund human rights abuses

ANATOMY OF A SMART PHONE
Tin aka stannum (Latin)

50 Tantalum from Tantalus
Silvery, malleable metal that
Sn T

(Greek mythological figure)
Rare, hard, lustrous metal.
Highly corrosion resistant
Source: Columbite-tantalite (Coltan)
Use: Capacitors (electrical storage)

,' N\ Back

does not easily oxidize in air
Source: Cassiterite

Use: Circuit board solder and

battery anodes

Companies must make

‘reasonable” attempts Screen

to find out if materials \
came from . \
Democratic /
Republic of |l
Congo, where (!
mines are /
supporting //
violent .
armed Ear
groups /' piece

Battery

SIM card
uses gold
connectors

€ A\

79 Gold aka aurum (Latin) 74 Tungsten from tung sten

A Dense, soft, malleable metal w (Swedish) meaning "heavy
U source: Nuggets or grains in stone”; aka wolfram

Gold rock and alluvial deposits (German). Hard, rare metal

Use: Connectors —does not corrode  Source: Wolframite

in air like silver and copper Use: Vibration motor

Source: Wire agenices @ GRAPHIC NEWS

| “minerali da conflitto”
provengono dalla Repubblica
Democratica del Congo (RDC)
e dalle regioni confinanti e le
attivita correlate (estrazione,
lavorazione, ecc.) finanziano
conflitti armati.

Sono cassiterite, wolframite,
oro,columbite-tantalite e loro
derivati (tungsteno, stagno,
tantalio, niobio).



‘PASSION, PERSEVERANCE, COURAGE' .«
'THIS I8 A VALUABLE FILM THAT NEEDS TO BE SEEN | '4', LY e mainny

BLOOD wm: MOBILE

IS THERE BLOOD IN YOUR POCKET?

1215- o us

bloodinthemobile.com

Blood in the Mobile (2010) & un documentario del regista danese Frank
Piasecki Poulsen, https://www.youtube.com/watch?v=Tv-hE4YxOLU






"l bambini in Congo sono
mandati a morire nelle
miniere affinché altri
bambini in Europa e
America possano uccidere
alieni immaginari nella loro
sala da pranzo o mandarsi
messaggini nella stessa
stanza” (Oona King, Bush
and Seeds 2008, p. 1)



LHE FARES
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a) Ricerca di materiali sostitutivi piu facili da reperire/
produrre o inventare soluzioni innovative

B Labodif
> 22 minuti fa - €

Ecco la nostra #giovanedonna di oggi.

(Si chiama #Myal eThai, & una studentessa di chimica all'universita della
California e ha inventato una pila che potrebbe durare 400 volte di pit di
quelle in uso oggi. Mentre faceva il dottorato si & concentrata su come
migliorare le prestazioni di condensatori per conservare una carica elettrica,
e poi l'idea geniale: mettergli un cappotto in plexiglas, come un gel. Il
risultato & stato sbalorditivo: la sua batteria € durata per 200,000 cicli di
ricarica invece che i 6,000 cicli di oggi. Molti dei dispositivi elettronici che
usiamo dipendono da batterie ma durano poco il che porta a milioni di
batterie nelle discariche. Thai e la sua squadra ammettono che c'é ancora
molto lavoro da fare prima che la loro batteria possa essere disponibile in
commercio. Ma € una svolta straordinaria. Grazie Thai).

Osservatorio #Labodifgiovanidonne n.41

N\ RewMaterials E.Polo Quando finiranno i metalli?
: =
@ RM@Schools Scenari e prospettive.




b1) Cercare nuove miniere, riaprire quelle chiuse,
setacciare gli oceani ...

Commodity
@ Antimony
@ Benylium
() Cobalt
@ Fluorspar
. Gallium The list of commodities is based on he report published
. by the EC. DG Enterprise and Industry:
Germanium The raw materiais inative - Crilical raw malerais for the EU.
z Report of the Ad-hoc Working Gioup on defining
@ Graphite aitical raw materias,
©  Indium Gorman T Vo RD T e RS | S
: Commodiy 1% w2y % [ =)
) Magnesium Atiwrony 100000 mx0| 2000 1,000
Gy Bergium 20000 2000 20 %
@ Niobium Cooshi | 00000, 000 Z000] 300
Fluorsper 5000000 1000000 200,000 0,000
@ PGM (Platinum Group Metals) T ] I | I
Graphte | 10000000 1,000,000 100,000 10,000
@ RareEarth G monde, roemye e 2
10 000000 | 10,000,000 | 1004,000 720,000
@ Tantalum o N
rGN 1,000 100 1
() Tungsten Roe €3 | T0N000| 10006 14000| 1000
Tatslun 25,000 20300 1,000 M
Tugme | 2600 %00 R600] 8%
Depost dasses according to the oanage
Pattern axpessad n matic tons (1,000 k)

() Old deposits and prospects
g7 Deposits under exploitation

Deposit size
op ) Very large deposit
dp (O Large deposit

7 (1 Medium deposit
& O  Small deposit

Draft 2010/09 v. 1.1



b2) ... o estrarli sulla Luna

* 4+ Water +.

There may be water on the moon brought there
by asteroids during collisions. And we are in need
of fresh water. NASA scientists found that in 37
aquifers of fresh water on the earth, 21 are past
the sustainability point. [*!

00000000
00000000

Precious metals

Rare earth ' . ',‘” Helium-3 + .

metals (REMS) Many precious metals are used in everything from

jewelry to smartphones to cancer treatments. Iron,

nickel and cobalt may also be found on the moon. S e
This element is rare

on Earth, much more
e + common on the moon : ‘
) and ideal for work in ‘\

nuclear fusion. In recent
years due to demand, the

The fifteen lanthanides, as well . ) '
as scandium and yttrium -~ used price of helium-3 can be as
In modem electroniés and much as $2,000 per liter.

mostly produced In China

PLATINUM PALLADIUM RHODIUM




b3) ... o sugli asteroidi

High Value Asteroid Materials

ASTEROID ELEMENTAL ABUNDANCE RELATIVE TO EARTH'S CRUST

gg VOLATILES AND H,O

o ¢ L] 9 to fuel the growth of
0-® ¢® @ humanity into new frontiers

Potable Water v Agriculture
Radiation Shielding Fuel  Refrigerant  Metallurgy

INDUSTRIAL METALS
to construct and
sustainably service space
platforms

RU Rh Pd - PLATINUM GROUP METALS

‘ — . to support demand growth on

. 440,( X @ Earth

Catalytic LCDs Advanced Cancer
Osg Ir

Converters matenals treatments

v

wa (7) Despite desire to reduce dependency,
QLU0 O I one-in-four manufactured goods require PGMs.

~LANETARY




b4) urban minig ovvero raspare nelle discariche

Urban Mining Process: Reclamation of valuable
raw materials and metals from urban waste streams.

C&D MsW E-Waste Tires
Landfill Construction & Municipal Electronic Waste Car, Truck,
Demolition Material Solid Waste & Appliances  Rubber Products
Wast-to- Was‘tt-to- Wax-to-
Organic Energy Material
Compost, Mulich Biofuels, Carbon Black Metal, Plastic, Rubber

Urban Mining Goal: Monetize urban waste streams
in order to produce revenue, businesses and jobs.

Restore



c) Perfezionare la filiera del recupero dei materiali elettronici

Riuso intelligente Riciclo responsabile

| JE—
RESOLD through vetted A ‘ F =
re-marketing channels S m =
. o s

Consumed and eventually

REUSED or RECYCLED OBSOLETE electronics enter
Qe the RECYCLING PROCESS

\%\
3
ECS f

ECS receives electronics
for REUSE & RECYCLING

7
#
TESTED for 14
functionality !_-
~ | |
C\‘i\\ i g
2 o
LY o §!
l—-#lIl:DII Consumed and eventually
e WORKING electronics enter REUSED or RECYCLED
SISSS9 (e REUSE PROCESS

Device info is DOCUMENTED
for reporting purposes

57D

Q
9o

DISMANTLED & SHREDDED & & \%‘\
down to optimal size A

\

S
o<1<>
04

> A0
Q 403
8eo
04
ADVANCED SORTING
TECHNIQUES are applied

=Y,
<
E OV%

Resulting in CLEAN
SEPARATED COMMODITIES

)

...

Manufactured into
NEW PRODUCTS



d) Preferire aziende che adottano
un design studiato per facilitare la

sostituzione dei componenti e il

recupero dei materiali

Buone condizioni di
lavoro »

\\o

Riuso e riciclo »

.
PR

' - -
| i W

. T

-~ &

YOURS TO OPEN - l
® YOURS TOKEEP ™ mm
]

FAIRPHONE






Improvement relative to no recycling

Recycling Route 1 Recycling Route 2 Recycling Route 3

No recycling Smelting & Dismantling @ Shredding &
Metal Refining Sorting

3.2% .

8.5%

Feeding whole Fairphones into Separating Fairphone 2 modules Removing the battery and feeding
a high-temperature furnace. and putting them through the the rest of the phone through a
Metals, alloys, inorganic most suitable recovery cutting mill. Scrap is separated into
compounds and energy are the processes for metals and the relevant processing streams
main outputs of this process. plastics. and processed as in route 2.

ler
P
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(®)]
=
e
.2
ey
QD
et
()
©
=2
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>

GWP (kg CO2-eq)

% di recupero pill bassa: metalli % elevata di recupero: La % di recupero piu alta:

(14%), altri materiali (11%), energia metalli (19%), altri metalli (22%), altri materiali

(11%). Scarsa qualita dei materiali ~ materiali (9%), energia (8%), energia (1%). Minore

recuperati (3%). Varieta pit ampia dei  varieta dei materiali
materiali recuperati recuperati




PuzzlePhone is the long-lasting smartphone with three
easy-to-change modules. Repair and customize your
device easily - make it last and make it your own.
PuzzlePhone is reliable, upgradeable, and repairable!

Need more power? Did you break your screen? Need a special module with
extra sensors? All are easily replaced - by the user!

1_ Brain 2 Spine § Heart

The Brain contains critical The Spine is the structure: the The Heart contains the battery:
electronics: the CPU, GPU, high-res display. Core spine it will be the enabler of
RAM, memory, and cameras. elements will be available in a secondary electronics and

variety of sizes and materials. features chosen by the user.



Phonebloks: a phone that can be built like Lego

Phonebloks is a smartphone made up of separate parts that can be swapped
and replaced like Lego so it lasts for ever and can be customised

A screenshot of Phoneblok's design featured in the video Photo: DAVE MOVIES



e) Non rincorrere IL NUOVO OGGETTO DEL DESIDERIO
'ultimo modello di

Iphone X, il «<Day one» a Roma
Notte in coda: «Dobbiamo averlo»

tablet, telefonini, ... a
tutti costi.

Non é detto che la
novita comporti un
miglioramento

sostanziale delle

prestazioni.

di Ester Palma

Nell'’Apple store all'Eur le storie di chi lo smartphone «de luxe» del decennale lo
voleva subito: amicizie, risse, numeretti e emozione. C'e chi & venuto da fuori e
ha passato la notte nel parcheggio, chi tenta di infilarsi e scatena risse

D Fewivisterisis <y E.Polo Quando finiranno i metalli?
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