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When will we run out of metals?  

Scenarios and perspectives 
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 Rationalize the uptake of non-renewable 

resources: minerals and metal ores, fossil fuels 

(coal, petroleum, natural gas), and minimize 

wastes 

 Repair and reuse as much as possible 

 Properly recycle urban waste 

If we could postpone the Overshoot Day of 4,5 days a 

year, we could reach balance 0 within the year 2050. 

What can we do? 
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Who is «clearing» the periodic table? 

Anni che restano prima 

che si esauriscano le 

riserve (al ritmo attuale 

di estrazione) 
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What will we finish first?  



UE Critical Raw Materials Third review  
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European Commission, Report on Critical Raw Materials and the Circular Economy, 

16/01/2018 



REE (Rare Earths Elements) 
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PGMs, Platinum Group 

Metals 

2005–2016 Keith Enevoldsen elements.wlonk.com 

Creative Commons Attribution 16 



The EC criticality methodology  
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Years left until depletion 

of known deposits 

(based on current rate of 

extraction) 

Natural 

graphite 
Fluorite 

Baryte 

Phosphorous 

Phosphate rock 
Silicon 

metal 

UE Critical Raw Materials (2017) 

Borates 
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Why a material becomes critical? 
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1. Low abundance on Earth's crust 
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   Abundance of some chemical elements on the Earth's crust (ppm) 
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2.  Deposits are localized in one or very few countries 
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The rare earth crisis 
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3. The extraction method is 

dangerous and/or produces 

pollution 

acids from a copper mine 

fishes killed by a cyanide spill 

Argentina, cyanide spill caused the  

pollution of five rivers 
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Mining town of Norilsk (Russia) 

Production of 35% Pd, 25% Pt, 

20% Ni, 10% Co of the world 
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Mountain Pass mine 

(USA) 
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Documentary by Guillaume Pitron, Serge Turquier (2012) 

https://www.youtube.com/watch?v=C9SDUmEZZxk 
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The hitch-hikers 
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4. Cannot be substituted in one or 

more technological application 

36 



37 



38 



39 



40 



41 



42 



5. Recyclig is absent, insufficient or difficult 

 
- 
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Metal waste separation 
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Metal Recycle (%) Energy saved (%) CO2 saved (%) 

Steel 42 60 58 

Aluminum 40 95 92 

Nickel 60 90 90 

Copper 35 80 65 

Lead 74 98 99 

Tin 75 98 99 

Zinc  20 60 76 
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Losses in the recovery chain 

WEEE are not collected, everything ends 

in a landfill 

WEEE are collected, but: 

 

• Are stolen in municipal collecting points 

or during the following recycling stages 

 

• Are legally exported in developing 

countries were recycling is not active 

 

• Are collected for sham recycling 

50 



51 



52 



53 



54 



55 



56 



When WEEE collection is active, there are losses 

in recycling due to: 

•Wrong separate collection 

 

 

•Losses in the mechanical treatment 
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•Technical limits for the 

recovery of metals from several 

alloys 

 

•Miniaturization and use of 

strong glues in circuits 

 

 

•Many plants recover only 

metals with have an established 

and profitable market 
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Materials 
recovered 

 

plastic 

ceramic 

 

gold 

silver 

platinum 

palladium 

copper 

aluminum 

nickel 

iron 
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Metals in waste 

Industrial waste, car 

demolition, building, 

big equipments 

(mainly aluminum, 

iron, steel) 

Urban waste (cans, metal containers, 

WEEE): a bit of everything, but are 

recovered mainly aluminum, iron, 

steel, copper, nickel, zinc, lead, and 

precious metals.  

WEEE 

categories in 

Italy  
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The dark side 
of the 
smartphones 

11 million deaths 
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Blood in the Mobile (2010) a documentary by Frank Piasecki Poulsen, 

https://www.youtube.com/watch?v=Tv-hE4Yx0LU 
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“Kids in Congo are being 

sent down into mines to 

die so that kids in Europe 

and America can kill 

imaginary aliens in their 

living rooms or text each 

other” (Oona King) 
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Solutions? 
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a) Research of substitutes more easily available or of 

innovative technological solutions 

The person behind the 

important revolutionary 

discovery in this battery 

industry is Mya Le Thai, a 

Vietnamese-born graduate 

student who is preparing to 

earn her Ph.D. at UCI. 
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b1) Search of new mines, recover mineral wastes of old 

ones, sift the oceans, … 
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b2) … the Moon  
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b3) … the asteroids 
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b4) …urban minig 
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c) Improve E-waste recovery and reuse 
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d) Get informed before buying. 

Prefer factories with more efficient 

design and ethical chain of supply 
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The least metal depletion, but also 

the second-highest rate of global 

warming potential (GWP, measured 

by CO2 equivalent).  

A bit higher metal 

depletion than 

route 1, but with 

the lowest GWP 

The least desirable 

results, both in terms 

of metal depletion and 

GWP 75 
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