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Introduction

The Endangered Elements periodic table slide should be used with some
qualification. Information on global reserves and the amounts of various
elements on the planet itself are often unclear and subject to secrecy from
mining companies and metal traders.

The table aims to highlight the most at-risk elements due to a variety of
factors including current use, known scarcity, current recycling, where it
comes from and how easily it can be substituted.

Of course no element will be destroyed (although helium is lost through the
atmosphere to space) but dispersed widely through the environment (2
law of thermodynamics - entropy). This renders it effectively unobtainable
— even to economic forces!

An awareness of these issues is important in designing the uses of all the
elements. Many important (future) technological solutions may be shut off,
and chemists will lose parts of their toolbox.
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Endangered due to:

* Limited amount on the planet

* Being used in dispersive technologies

* Rapid growth in use due to technology application

* Method of obtaining is disproportionately damaging to environment
* Availability a geopolitical issue (political instability)

* Lack of recycling — technical and/or infrastructure

. Serious threat in ' Rising threat from Limited availability

next 100 years increasing use future risk to supply
Abundant element & Formed by !nsufficie.nt
" radioactive decay information
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lithium beryllium boron carbon nitrogen oxygen fluorine nean
3 4 5 6 7 8 9 10
6.941 9.0122 10.811 12.011 14.007 15.999 18.998 20.180
sodium magnesium aluminium silicon phosphorus sulfur chlorine argon
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22,990 24.305 26.982 32.085 35453 39.948
potassium calcium scandium fitanium vanadium chromium | manganese iron cobalt nickel copper selenium bromine krypton
19 20 21 22 23 24 25 26 27 28 35 36
39.098 40.078 44.956 47867 50.942 51.996 54.938 55.845 58.933 58.693 79.904 83.80
rubidium strontium yiirium Zirconium niobium | molybdenum| technetium | “ratRenim rhodium palladium cadmium antimony iodine Xenon
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85468 87.62 88.906 91.224 92.906 95.94 [E@] 106.42 112.41 121.76 126.90 131.29
caesium barium lutetium tantalum tungsten rhenium asmium iridium platinum 4 gold mereury thallium lead bismuth polonium astatine radon
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132.91 137.33 174.97 183.84 186.21 190.23 192,22 196.97 200,59 204.38 207.2 208.98 [210) [222]
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lanthanum cerium praseodymiumy neadymium | promethium | samarium europium gadolinium terbium dysprosium holmium erbium thulium yiterbium
tenthanide series| 12 | Ce | Pr | Nl |Pm|Sm| Eu|Gd| Th | Dy | Ho | Er [ Tm| Yb
138,91 14012 140.91 144 24 [145] 150.36 151.96 157.25 168.92 162.50 164.92 167.26 168.93 173.04
L . actinium thorium protactinium uranium neptunium plutonium americium curium berkelium | californium | einsteinium fermium | mendelevium| nobelium
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