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UChemS Projects

Women in their element. The Historic Role of Female Scientists in the
(Pre)History of the Periodic Table edited by Annette Lykknes and Brigitte van
Tiggelen.

Setting their Table: Women and the Periodic Table of
Elements. Murcia, Spain, 11-12t Feb.

. . —

EYCN Video Competition (Yacintha Vermeer) >250 entries

Video Game The Wilkinson
Charitable Foundation

https://wilkinsonfoundation.org

&- EuChemS

European Chemical Society

Periodic Table for Schools




/omen in their Element

Women
T Element

/omen in Their Element Selected Women's Contributions to the S o s e b

v: Annette Lykknes and Brigitte Van Tiggelen, World Scientific
56 pages, https://doi.org/10.1142/11442.
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The 38 chapters include
* understanding the concept of e
e identifying properties

e developing analytical methods
* mapping the radioactive series =
 finding applications of element
e drawing attention to+ toxicity 3

& EuCHE

European Chemical Society

On a table ASC Fall meeting, San Diego



Setting their Table: Women and the Periodic Table of Elements
International Symposmm Murcia February 11-12, 2019
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The leaky pipeline
Chemistry UK
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ideo Game @

lemental Escapades — A Periodic Table Adventure sbeponier

Launched European Parliament 22" January 2019 . ‘ ' s r:m

Available at IYPT launch, Paris 29" January 2019 A |
Updated April 2019
e 2489 downloads

International edition 30t September 2019
* French, German, Spanish, Italian, Croatian,
e Serbian, Dutch, Polish, Romanian, Greek and English

l

EYCN arranged the translations. Nick Cole-Hamiltc
Sandy Russell

http://bit.ly/euchems-pt & EuChemsS Scott Darcy

European Chemical Society
EuChemS General Assembly, Bucharest 3 October, 2019




Elemental Escapades. A Periodic Table Adventure

e

The Wilki

Charitable Fou

euchems- https://wilkinsonfoundation.




ndeleev Society Meeting

brating D.l. Mendeleev’s Periodic System. A Historical Perspeci
tember 10-13, 2019, St Petersburg,

. vl

&: EuChemS

Mendeleev’s teaching wall chart, 1876 European Chemical Society  \W/orking Party on the History of Chemistr
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Mendeleev’s first Periodic Tab

Ni =
H=1

Beex 94 Mg=24

B = 11 Al =274
Cwi12 ' Sie=28
N=14 P =3I
Q=16 S =32

F=19 Cl=35,5
Liee 7 Ng ==23 K =39
Ca =40
Te=45
TEr == 56
7Yt =60

Mn=756 Th=118?

Ti== 50
V=51
Cr =52
Mn w= b6
Fo == 56
Co == 59
Cu =63,4

Zn = 65,2

?==68
V=70
As="Tb

Se =T79,4

Br =80
Rb = 85,4
Ce =92
La =94
Di =96

Zr == 90
Nbu= 94
Mo == 96
Rh == 104,4
Ru == 104,4
Pd = 106,6
Ag == 108
Cd=112
Ur-—llﬂ
Sn=—118
Sb == 122
Tennlzs?

J =121
Ch =133
Ba == 137

P = 18(
Ta = 18
W == 18¢
Pt == 19"
Ir == 19¢
08 == 19¢

Al wm 197
Bi == 210

T] == 204
Pb == 207

Presented to the Russian Academy 6™ March 186¢

All 63 known elements included

Gaps left and predictions made for unknown elem



dest known printed wallchart
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Pilar Gil, University o
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1885 Printed in Vien|
1888 Purchased by
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German supplier

Ga and Sc added son
other changes
65 elements






Il wze%-)  The 90 natural elements that make up everything
et S | SRR How much is there? Is that enough?

. Serious threat Rising threat Limited . Plentiful Svnthetic . From conflict D Elements
in the next from increased availability, Supply v minerals usedina
100 years use future risk to smart phone
supply
Read more and play the video game http://bit.ly/euchems-pt
. - . - . &: EuChemS
This work is licensed under the Creative Commons Attribution-NoDerivs CC-BY-ND

European Chemical Society
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Intarmational aar

- ol s Paricdic Takla
« af Chamical Elsmesnis

= 90 elementi chimici e la loro disponibilita relativa sulla Terra
Ci basteranno?

A grave rischio Sempre pid

entro 100 anni a rischio per
il crescente
utilizzo

Scopri di pit e divertiti con il videogioco su http://bit.ly/euchems-pt

@TEI?] Cuest'opera & rilasciata con licenza Creative Commons Attribution-NoDerivs CC-BY-ND

Disponibilita Piena
limitata, a disponibilita
rischio

in futuro

Di sintesi

Provenienti Presenti

da minerali negli

in zone smartphone
di conflitto

&- EuChemS

Eurapean Chermical Society



Launch European Parliament 22" January 2019,

IYPT Launch, Paris, 29t Ja

erine Stihler and Clare Moody MEPs Publicity in 6 continents
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Nicola Armaroli
Italian Roadshow >3000 teachers and students
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e <5
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Swiss Platform to celebrate the

2019 International Year of the
Periodic Table of Chemical Elements

VSN

IYPT 2019 Initiatives in Switzerland v Initiatives Worldwide  Submit Initiative

and

La Taula Peridodica a

I'Institut d'Estudis Catalans
319 Ay I resacions! @PBIALS Prrsidics debs Edements Quimis

sent to 50.000

" — RSC members
Catalan Conference on . ,

the Periodic Table

o e SSPSN -.cpe};;lst.ryvté'ws' £ EuChem$S

ASISN Luropean Chermecal Socety

RSC Summer Party

Exhibition

0 lectures EuChemS Professional Networks: Education, Green and Sustainable Chemistry, EYCN (EYCM); ACS

Exhibitions IYPT opening ceremony, RSC, Edinburgh Festival, Royal Society of Edinburgh, Scottish Parliz



RSC IYPT
Exhibition

FESTIVAL

E ‘ 5T ANDREWS
l q ‘ PHOTOGRAPHY
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imag(in 3ic Table

the perio

The Scores:
St Andrews

3rd — 27t October
2019




Vlacedonian stamp
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150 roguHu Of OTKpUBaHE€TO Ha
MepnogHMOT CHUCTEM Ha efleMeHTUTe

50 vite nga zbulimi i sistemit periodik té elementeve



Il wze%-)  The 90 natural elements that make up everything
et S | SRR How much is there? Is that enough?

. Serious threat Rising threat Limited . Plentiful Svnthetic . From conflict D Elements
in the next from increased availability, Supply v minerals usedina
100 years use future risk to smart phone
supply
Read more and play the video game http://bit.ly/euchems-pt
. - . - . &: EuChemS
This work is licensed under the Creative Commons Attribution-NoDerivs CC-BY-ND

European Chemical Society



Avoid conflict minerals

Traceability

Smart phone companies trace source of metals from
mining to phone
Tantalum

Used in microcapacitors
< 50 years left

2002-6 only 1 % from conflict zones
As it gets scarcer, temptahop Lgcreases

22



The Circular Economy

Repair

Replace (materials)

&: EuChemsS

European Chemical Society

Reuse/recycle

23



d rt phOﬂes EU 10 M phone upgrades / montl
> and discard

Many lie around at home (40 % from
survey) wasting valuable resource

Most reused in developing countri

(Reuse) and then trashed or mined

some metals under appalling condit
often by children

Modular phones where parts can |
replaced are available (Repair)
Can YOU justify changing

your phone every 2-3 years

& EuChems (Reduce) y



Indium is already very
widely dispersed (by-
product of zinc mining)

\dium

Indium tin oxide wFlatPand Depas

Annual demand

& Solders
e 770 tonnes
«PVs
World reserves (easily
u Misc .
mined)
* Themalneacelisteras e 15,000 tonnes
« Batteries
SONERDTONNS Lifetime (current usage
aCLé).s?ma.ndSenioanms& e 20 years
GaAsInP/InP e Much more difficult t

Fibre optic telecommunications extract; price rises

Indium Corporation & EuChemS https://www.nrel.gov/docs/fy160sti/6240S

European Chemical Society



ecycle, Replace, Reduce

Recycle Replace

* Small atmO}Jn’Ls of ITO on every * Must find equivalent materials
computer / phone screen using earth abundant metals
(graphene, SbSnO,, CaMoO,)

* We need companies that will do » Requires huge research effort

ethical recycling of elements in
electrical goods (opportunity)

. . . Reduce
e We need incentives to hand in
our electronic devices * Change your phone and compu
less often

€. EuChemS
European Chemical Society 2 6



cycling?

it ki) The 90 natural elements that make up everything
s, |YPT-"" How much is there? Is that enough? What are we recycling?

Limied
Ecucaionsl, Scmcificand - of
Culure] Organizaton - of Cramics] Hemenis.

Sefious threat in Rizing threat Limited svailability, Plemntiful From conflict Elements used

. the next 100 years . from increased use |:| future risk to supply . Supply |:| Synthetic .mlnerﬂs a smart phone
<1% 1-10% >10-25% »25-50% »50% Recycled fully Data not
|:| recycled |:| recycled |:| recycled |:| recycled recycled by Rature available

& EuC

(9 (DM This work is licensed under the Creative Commons Attribution-NoDerivs CC-BY-ND

European Cher



Deep sea diving

elium
IRl Imaging

Helium

Keeps Divers
- Safe

~

Helium/oxygen reduces “the Bends”

Helium recycling

Liquid helium cooled

)Ince released into the atmosphere
m will be lost into outer space forever & EuChems

European Chemical Society

28




i Main suppliers

elium
i Qatar — Closed
e USA — Closing 2021
— Cilosed Cycle: . .
~ msmclnfy Tanzania — Opening 2020
ryocooler
Enough for 8-12 years
- Conventional
Jpen Cycle: | Liquid Transfer
Helium
Liqg;?ucit'ion ,;gs-saﬁf 4 .,j |

Helium

V Compressor
ATL Dewar with

Liquid Helium

 Gas Source(s) Can we really justify using helium celebration balloons
when this precious resource will be lost forever?29



= Al (D)

* 10 % of helium is used in party balloons (47 % in Russia)

e “Dirty” helium recycled from MRI scanners, “cannot be used in
science and academic applications”

e “Re-liquefying is currently considered uneconomical from the
locations of where the filling application take place”

e Helium concentration is ~¥95 %; Tanzanian field <10 %)
* In < 100 years ALL the Tanzanian helium will be lost

Can we really justify using helium celebration balloons
when this precious resource will be lost forever?




Trains delayed by balloons

Network Rail: 619 balloon related incidents in last year - many dangerous.






ibraltar National Day

& EuChemS

European Chemical Society

33



Rare Earth Elements

The 90 natural elements that make up everything

How much i there! v that enough?

ed the make colour for your smart phone screen Fears about long term supply

sprosium (Dy) used in magnets for windmills Large find in sea off Japan in 201
tential problem in the longer term Off the danger list



1o Keep vour phon
for longer
1o hand In your

phone at the end o
its life
UNTRY NEEDS

Y \, w Never to use

helium balloons




/hy can you never trust elements?

Because the make up absolutely everything!

€. EuChemS

opean Chemical Society

36
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= 90 elementi chimici e la loro disponibilita relativa sulla Terra
Ci basteranno?

A grave rischio Sempre pid

entro 100 anni a rischio per
il crescente
utilizzo

Scopri di pit e divertiti con il videogioco su http://bit.ly/euchems-pt

@TEI?] Cuest'opera & rilasciata con licenza Creative Commons Attribution-NoDerivs CC-BY-ND

Disponibilita Piena
limitata, a disponibilita
rischio

in futuro

Di sintesi

Provenienti Presenti

da minerali negli

in zone smartphone
di conflitto

&- EuChemS

Eurapean Chermical Society



Comparison of subjects - Leaky Pipeline

Chemistry

T

™

First degree Masters Doctorate Researcher Lecturer
Career stage

Professor



