CHEMISTRY
International
The News Magazine of IUPAC

April-June 2020
Volume 42 No. 2

Monitoring the Arctic
Primo Levi vs Dmitri Mendeleev
INTERNATIONAL UNION OF
PURE AND APPLIED CHEMISTRY

Towards a Digital IUPAC

Chemistry International
CHEMISTRY International
The News Magazine of the
International Union of Pure and
Applied Chemistry (IUPAC)

All information regarding notes for contributors,
subscriptions, Access, back volumes and orders is
available online at www.degruyter.com/ci
Managing Editor:
Fabienne Meyers
IUPAC, c/o Department of Chemistry
Boston University
Metcalf Center for Science and Engineering
590 Commonwealth Ave.
Boston, MA 02215, USA
E-mail: edit.ci@iupac.org
Phone: +1 617 358 0410
Production: Joshua Gannon
Design: Stuart Wilson
Printed by: Sheridan Communications

Subscriptions
Chemistry International (ISSN 0193-6484) is published 4 times annually in January, April, July, and September
by De Gruyter, Inc., 121 High St., 3rd Floor, Boston, MA 02110 on behalf of IUPAC. The 2020 subscription is USD
74.00 for individuals or USD 116.00 for institutional subscription. Special rates for Print and Print + Online
are available for IUPAC Members and Affiliates Members; see https://iupac.org/what-we-do/journals/
chemistry-international/ or https://www.degruyter.com/ci for more information.
ISSN 0193-6484, eISSN 1365-2192
Periodicals postage paid at Durham, NC 27709-9990 and additional mailing offices. POSTMASTER: Send
address changes to Chemistry International, IUPAC Secretariat, PO Box 13757, Research Triangle Park, NC
27709-3757, USA.
© 2020 International Union of Pure and Applied Chemistry. This work is licensed under a
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
Cover: Nearly 30 years ago, an international structure was set into place with the capacity to
coordinate effective environmental cooperation in the Arctic. Practically, the Arctic Monitoring and
Assessment Programme (AMAP) is to monitor and assess the levels, trends, and effects of pollutants
and climate change on the Arctic ecosystem and the people living there, especially the indigenous
peoples. A review of that programme is presented on p. 8.

CHEMISTRY
International
Login
to check CI online

Subscribe
to receive CI print

For more info on CI, check www.degruyter.com/ci, or visit
www.iupac.org/what-we-do/journals/chemistry-international/

Contents

CHEMISTRY International April-June 2020 Volume 42 No. 2

Features
Primo Levi vs Dmitri Mendeleev by Elena Ghibaudi
The Arctic Monitoring and Assessment Programme

2
8

by Lars-Otto Reiersen, Ramon Guardans, and Leiv K. Sydnes

Towards a Digital IUPAC by Leah R. McEwen
IUPAC Periodic Table Challenge by Juris Meija, Javier Garcia-Martinez,

15
18

and Jan Apotheker

Up for Discussion
IUPAC Organizational Structure Review
IUPAC Wire
Measurements for Global Trade
IYCN Celebrates Earth Day
2020 CHEMRAWN VII Prize for Green Chemistry—
Call for Nominations
Green Chemistry for Life research grants
John Macor is Awarded the 2020 IUPAC-Richter Prize
7th Polymer International–IUPAC Award goes to Guihua Yu
2020 IUPAC-ThalesNano Prize In Flow Chemistry
and Microfluidics—Call For Nominations
2020 IUPAC-ThalesNano Prize In Flow Chemistry
and Microfluidics—Call For Nominations
Advancing Science as a Global Public Good: ISC Action Plan
2019–2021
Eye-Openers
In Memoriam

World Metrology Day
Measurements for global trade

00:00

22
23
23
24
24
25
25
26
26
26
27
27

Project Place
The Environment, Health and Food Safety Impact of Microplastics
Structure-based nomenclature for irregular linear, star, comb
and brush polymers with different types of constitutional
repeating units (CRU)
Preparation of the 5th Edition of the IUPAC Green Book
Nomenclature and Associated Terminology for Inorganic
Nanoscale Particles
Per and polyfluroalkyl substances in the environment
and their impacts on human health
Provisional Recommendations
Making an ImPACt
Standard Atomic Weight of Hafnium Revised
Nomenclature and terminology for linear lactic acid-based
polymers (IUPAC Recommendations 2019)
Brief guide to the nomenclature of organic chemistry
(IUPAC Technical Report)
Nomenclature for boranes and related species
(IUPAC Recommendations 2019)

28
28
28
29
29
30
31
31
32
32

Conference Call
TAN 19: International Superheavy Element Research Community 33
4th IUPAC International Conference on Agrochemicals
34
Protecting Crops, Health and Natural Environment
MALTA IX Conference on Chemistry and Peace in the
36
Middle East, Malta, December 2019
Where 2B & Y

41

Mark Your Calendar

43

See center
tear-out pages

20 May 2020
www.worldmetrologyday.org

2020-BIPM-OIML

kg

Primo Levi vs. Dmitri Mendeleev
by Elena Ghibaudi

A

comparison between the figures of Levi and
Mendeleev is proposed, based on their peculiar ways of conceiving their professional role
of chemist, their life experiences, their achievements
and their thought.

The Weltanschauung of these two figures, despite
their having lived in distinct historical periods and their
belonging to distinct cultures, was deeply influenced
by the fact of being chemists: chemistry was - for both
of them—a tool for interpreting the world around them
and acting effectively in it. The chemistry Levi talks
about in his writings is not just a narrative pretext: it
is part of his vision of the world and a means of survival in the hellish context of the extermination camp.
Similarly, Mendeleev’s idea of chemistry was always related to the life context and the human condition: this
explains his pedagogical concerns and the attention
payed to social, economic and cultural issues typical
of his time. Both Levi and Mendeleev were chemists
for whom chemistry was a means of civil engagement.
Their writings show that chemistry was a source of inspiration for their ethics.

Introduction
The idea of comparing two figures that seem very
far from each other as Dmitri Mendeleev and Primo Levi
may surprise, as they lived in distinct historical periods,
had radically different lives and belonged to distinct
cultures. Nevertheless, their writings disclose hidden
affinities and unexpected overlapping views. The double anniversary— The 150th anniversary of the publication of the first Periodic Table by Mendeleev and the
100th birth anniversary of Primo Levi—celebrated this
year provides an opportunity to risk such a comparison. My thesis is the following: Mendeleev and Levi, beyond their obvious differences, share a peculiar way of
conceiving their professional role of chemist. Chemistry
shapes their thought and influences their Weltanschauung. I will expose my thesis through a number of statements supported by selected texts by the two authors.

Both Levi and Mendeleev cast a chemical gaze
at the world
The first, manifest common point between Levi
and Mendeleev is their being chemists: their writings
show that their work had a deep influence on their
1.

2

Enphasis in the texts cited throughout this manuscript
are added by myself, unless differently specified.
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philosophical conceptions. Levi, as a chemist in a factory, gives to chemistry the credit of shaping his way of
living: “I had grown up inside it, I had been educated in
it, it had shaped my way of living and of looking at the
world—maybe even my language” [1].
Mendeleev’s attitude is well described by his pupil, V. E. Grum-Grzhimailo: “He imparted on his pupils
his skill in observing and thinking, which no one book
can give [..] When Mendeleev taught to think chemically, he not only did his job and not only the job of the
whole cycle of chemical sciences, but also the job of
the whole natural faculty” [2].1
The expression ‘To think chemically’ discloses a
peculiar epistemic attitude: the habit of conciliating
distinct levels of reality (macroscopic, microscopic
and symbolic), i.e. the ‘ambivalent thought’ of chemistry that “perceives colour changes, precipitations, gas
releases, etc.” and, counter-intuitively, interprets these
processes as “the result of events involving invisible
particles,” as remarked by Luigi Cerruti [3].
This aspect is often found in Levi’s writings, e.g.
when he describes—as accurately as in a lab protocol—the procedures for obtaining zinc sulphate: “you
had to make an elementary stoichiometric calculation
and attack the granulated zinc with previously diluted
sulfuric acid; concentrate, crystallize, dry at the pump,
wash, and recrystallize” [4, Zinc, p.685] or when he explains how a paint solidifies “In many cases, the oxygen
in the air has a role in the process of hardening. Among
the various tasks, vital or destructive, that oxygen can
accomplish, what interests us paint makers most is its

capacity to react with certain small molecules, such
as those in some oils, and to create bridges between
them, transforming them into a compact and therefore solid network: that, for example, is how linseed
oil “dries” in the air” [4, Vanadium, p.812]. But Levi’s
attitude does not change whenever he describes the
human micro- and macro-cosmos, being either a witness of dramatic events in the extermination camp or
a light, ironic, explorer and expert of the human spirit
and conscience. Italo Calvino remarks that Levi “is a
chemist who knows human emotions no less than he
knows the law of mass action, and he disassembles and
reassembles the secret mechanisms that rule human
vanities, winking at us from the ironic allegories, the
smiling morals that he offers” [5].

Levi and Mendeleev conceive their being chemists as an instrument for acting effectively in the
world.
The conception of their own work, its dignity and
its effectiveness is another common point between
Levi and Mendeleev. The profession of chemist is seen
by both of them as a means for acting effectively in the
world and for understanding it (even beyond its materiality). In a letter addressed to his children [6], Mendeleev recommends to be concrete and generous: “Do
not run after mere words. These are and always will
be just the beginning. The real centre lies in concrete
things, in facts.” He talks of work as a solid and ethical
way of being in the world, as it consists in “acting in
order to satisfy the needs and demands of others, and
to give what is profitable for them or perhaps simply
advantageous. Only in this way you will feel useful and
reach such tranquillity of mind that is always the most
important thing. […] Study is for oneself, the fruit of
study is for everybody.”
Levi, too, believes that work—and especially the
chemist’s work—is an instrument of human growth, because achievement and failures teach the ‘profession
of living’: “I am also indebted to my profession for what
makes a man mature, that is, achievement and failure,
to succeed and not to succeed” [7].

Both Levi and Mendeleev authored a Periodic
System
Both Levi and Mendeleev authored a Periodic System. Mendeleev’s one is not only a systematisation
of chemical knowledge, but also a system of thought
endowed with explicative and predictive power, as—
according to Joachim Schummer—classifications “are
already theories on a basic level” [8]. In fact, the incorporation of new physical and chemical acquisitions

Above: Dmitri Ivanovich Mendeleev (1834-1907); Opposite:
Primo Levi (1919–1987) Photo by Bernard Gotfryd, 1985

(e.g. knowledge about atomic structure) into the Periodic System, has reinforced rather than challenged
it: its theoretical structure has been confirmed and its
explicative and predictive potential, strengthened. According to his inventor, it has the credit to “explain the
unexplained, point to previously unknown phenomena” [9]. There is an aspect of the Periodic System that
has gone almost unnoticed: its being the product of
a complexity thought [10] ante litteram. Mendeleev’s
thought is complex in different respects: the Periodic
System entangles distinct levels of reality. In fact, it is
the product of a thought that is able to keep together
the macroscopic level of the reactivity of substances,
the microscopic level of stoichiometric combinations
and the abstract level of the notion of chemical element (Mendeleev’s notion of elements is clearly distinct from Lavoisier’s). Scerri [11] remarks that Mendeleev was able to conciliate the experimental detail
and the synthetic thought, without being diverted
by the countless data: then, the Periodic System is
the product of subjective choices that either include
or exclude. Pushcharovsky reports that even Lothar
Meyer acknowledged Mendeleev’s peculiar ability to
make bold choices: “I confess frankly that I lacked the
courage for far-sighted assumptions which Mendeleev
expressed with certitude” [12]. Mendeleev was well
aware of the cognitive power of his Periodic System
if, on June 1905, he wrote: “Apparently the future does
not threaten the Periodic Law by its destruction and
on the contrary it promises the superstructure and its
further development” [12].
Chemistry International
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Levi’s Periodic System vs. Mendeleev’s Periodic System:
Tagliagambe [13, p.lxxiii] reports that—according
to Mendeleev himself—the periodic law would have
never been discovered without applying the ‘method
of comparisons’ (sravnenie), that allows going beyond
purely empirical observations and their specificity as it
inserts phenomena into a wider and more general perspective. This method is grounded on the premise that
“nothing can be defined and determined per se, exclusively from itself” [14], in line with a logic that assigns
a primary role to the relational context, in full agreement with a complex approach. In addition, based on
an essay signed under pseudonym, Mendeleev takes a
stance against the irreducibility of Nature to the unity:
“A unit in nature is even unthinkable” […] "in everything
one feels the aggregate, the complexity, the mass of
units, the collective. Individualism, or the entire essence
of our education, is a ripe and even rotting fruit of the
concept of the unit” [15]. This position may not be unrelated with his main achievement, a system made by
number of elements that cannot be defined a priori.
In addition, Mendeleev seems to assign an educational and ethical value to irreducibility to the unit, at the
anthropological level. A further complexity-related issue mentioned in Mendeleev’s writings concerns the
limits of scientific knowledge. He often reminds that
scientific knowledge is provisional and strongly related
with philosophy: “scientific generalizations are not an
already-changing limitlessness or reality, but are limited
by the fact that one can only study [..] up to the point
that it became possible to predict something and these
scientific generalizations ought to remain unchanging
until the very study of reality compels changing, expanding, and perfecting them.” [16]
Levi’s Periodic System, in turn, is primarily a testimony, as almost all of his writings. A testimony of the
Shoah, but also a testimony of Matter. Levi is a witness, not only because he is Jew, but also because he
is a chemist, used to an analytical thought: “Anyone
who knows what it means to reduce, concentrate, distil, crystallize also knows that laboratory operations
have a long symbolic shadow” [7]. Levi’s gaze at the
extermination camp reflects the chemist’s analytical
attitude, that pays attention to the meaning of details:
“Undoubtedly, the title was a provocation, as was giving each chapter, as a title, the name of an element. But
it seemed to me opportune to make use of the chemist’s relationship with matter, with the elements, just
as the Romantics of the nineteenth century used the
“landscape”: chemical element = mood, as landscape
= mood. Because for those who work with matter, it is
alive: mother and enemy, slothful and allied, stupid, inert, dangerous at times, but alive, as the founders well

4
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knew, working alone, unrecognized, unsupported, with
mind and imagination” [7].
The Periodic System is also a testimony of Levi’s
conception of life, what he calls ‘the occupation of living’: “I told him that I was in search of events, mine and
others’, that I wanted to put on display in a book, to see
if I could convey to the uninitiated the strong and bitter
flavor of our occupation, which is a particular case, a
more strenuous version, of the occupation of living.”
Levi finds odd that people know “nothing about how
we, transmuters of matter, live”. But he is not interested in “the triumphant chemistry”, he rather wishes to
tell “stories of solitary, unarmed, pedestrian chemistry,
on a human scale, which with few exceptions had been
mine” [4, Silver, p.760]. Carlo Ginzburg remarks that
Levi’s Periodic System uses the table of the elements
“as a metaphor for the various and sundry way of impersonating the human condition” [17].
In Levi, the question about Auschwitz goes along
with that on human nature. He writes “to understand
how Auschwitz had been possible” and also to understand the world: “as a chemist, I want to understand
the world around me” [17].
In different—but not unrelated—ways, both Periodic
Systems by Levi and Mendeleev disclose their thought
on both the material world and the human condition.
A peculiar aspect of Levi’s Periodic System is his
neat writing style: his choice of terms and adjectives
is precise and sometimes sharp like a scalpel. It helps
focalizing details, but also the ambiguity of things and
situations: “The factory was a dirty, disorganized, drafty
warehouse, where a dozen arrogant, indolent, slovenly,
and heavily made-up girls wandered around” [4, Nitrogen, p.786]. Levi manages to convey emotions through
his ‘almost scientific’ style, that sometimes recalls a lab
protocol: “I got a sample of the tanning bath, went to
the experimental laboratory, and tried to atomize a 1
: 10,000 solution in the darkroom where a sample of
radiographic paper was exposed. The effect could be
seen a few days later: the paper’s sensitivity had disappeared, literally” [4, Silver, p.810]. He clearly inspires to
technical writing style, whose credit is to be clear and
understandable by everyone: “my model for writing is
the ‘report’ that is written in the factory at the end of
the week. Clear, essential, comprehensible to everyone”. His aim is to offer to the reader the “largest quantity of information and emotion possible” [7]. His style
conceals an ethics: “Writing can communicate, can
transmit information or even feelings. If it’s not comprehensible, it’s useless” [7]. Just like scientific papers,
his narrative aims at highlighting elements of certainty and uncertainty, before ending up with a plausible

two engaged views of chemistry between science and literature
interpretation of data, logically consistent, with no
claim of being the Truth. His style is warily doubtful: it
mirrors an existential attitude open to possibilities. His
doubt is never systematic, least of all cynical. There is
some wisdom in such caution: it recalls the researcher’s doubt in front of his results and their interpretation,
that he knows to be limited and questionable.
This very same attitude is found—not without surprise—in several writings by Mendeleev: “There is no
true science where people try sharply and with judgmental reception to shut the mouth of any contradiction [..] Consider as authentic science only that which is
affirmed after doubts and every type of trial (observations and experiments, numbers and logic), and you will
not trust very much “the last word of science, which has
not tried, and does not expect, ever newer proofs” [16].
Here we find an open criticism to a dogmatic conception of science, in line with Gordin’s remark that “claims
that Mendeleev was some variant of anti-metaphysical
positivist is impossible to sustain” [18].
Back to Levi and the role played by chemistry in
his Periodic System, it is clear that chemistry is not just
a pretext for his narrative: it is matter of survival. Levi
managed to survive because he was assigned to the
chemistry lab in Auschwitz, a moderately protected
environment: “I was a chemist in a chemical factory,
in a chemical laboratory [..] and I stole in order to eat”
[4, Cerium, p.760]. In the tale Cerium he explains how
he managed to find expedients for his survival thanks
to his chemical expertise. For example, he stole cerium-iron flints that could be exchanged with food: “I
was then able not only to survive but also to think, to
register the world around me, and even to undertake
a fairly delicate job, in an environment infected by the
daily presence of death. […] In total, a hundred and
twenty flints, two months of life […] In the end, cerium
would have liberated us”. So, being alive is also ‘to be
able to think’, to resist to dehumanisation.

Levi and Mendeleev are citizens of the world
and share an engaged vision of chemistry
Mendeleev’s and Levi’s thought is deeply shaped
by chemistry and by the cognitive attitude typical of
chemical science. Nevertheless, their thought is not
enclosed in a disciplinary fence: chemistry acts as a filter, an interpretation key, but they gaze at reality in its
wholeness. The chemistry described in their writings is
not a splendidly isolated, aseptic science. On the contrary, it is always related to a context, imbued with real
life and it nourishes their civil engagement.
Tagliagambe describes Mendeleev as “a cosmopolitan scientist, who choses the entire planet as the field

of his thought and action” [13, p.xlvi]. For him, to be a
chemist implies facing the challenges issued by the socio-economic context of Russia, at that time. In fact, the
scientific and creative activity by Mendeleev “stretched
over such distant ﬁelds as industry (17% of his publications are related to this area), economics (14%), metrology (11%), aeronautics (9%) and agriculture (7%)” [2].
Such multifaceted range of interests is readily explained
by Mendeleev: “I was told: ‘‘you are a chemist and not
an economist, why you enter not your affairs?’’ It is necessary to answer to this as, ﬁrst, being a chemist does
not yet mean keeping oneself aloof from plants and
factories and their role in the State and, therefore, the
essence of relevant economic problems. […] The voices
of not only jury economists but also of other experts
should be heard for the proﬁt of population and the
State” [2]. Here we find Mendeleev’s constant concern
about the development of Russia and of his population,
but we also recognize his ethical conception of work.
Mendeleev has a political view of science: scientists are
called to take on the challenge represented by the socio-economic development of Russia.
From 1892 on, as the Scientiﬁc Custodian of the
Depot of Standard Measures and Weights, Mendeleev
is involved in the transition from Russian to International units, a crucial step for settling Russian economy on the international stage [13, p.lxvi]. This charge
offers him the opportunity to frame a clear picture of
the economic problems and necessities of his country. The kind of development that Mendeleev wished
for was unpopular amongst aristocracy, that feared
industrialisation and the birth of the working class. In
his 1881 essay O vobuždenii promyšlennogo razvitija v
Rossii’ (On the stimulation of industrial development
in Russia) [20] Mendeleev invokes Russian industrial
development as historically unavoidable because Russia is already “part of the group of nations involved in
such big endeavour that is the development of mankind” and must participate in the process with all its
peculiarities and qualities.
Another ground for Mendeleev social engagement
is education. In his liberal socio-economic view, the
development of Russia and the need for a general access to education are strictly entangled. But education
has its cost: “Education is needed for the access to a
steady, not ephemeral, accumulation of wealth; in turn,
generalised education cannot be realised without the
availability of material resources” [19, p.255].
Mendeleev envisages progress as a controlled
change, a “combination of invariance and change,
continuity and discontinuity”. He calls himself a realist,
opposite to those idealists and materialists that “see
Chemistry International
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Levi’s Periodic System vs. Mendeleev’s Periodic System:
the possibility of changes only in revolutions, realism
instead recognizes that actual changes occur only
gradually, according to an evolutionary development”.
In Mendeleev’s view, such ‘realism’ is the peculiar attitude of science [19, p.253].
Levi’s civil engagement is primarily the engagement of the witness, in which chemistry has a role:
“Why are you a chemist and write?” I answer, “I write
because I am a chemist.” I need my profession to communicate experiences” [7]. In Levi’s writing, the chemical behaviour of substances often becomes metaphor
of human behaviours, either individual or social. In the
tale Zinc, zinc reactivity is the metaphor that fosters a
reflection on race purity, an issue tragically exploited
by Nazis and Fascists: "Tender, delicate zinc, so yielding in the face of acids, which makes a single mouthful
of it, behaves quite differently when it’s very pure: then
it stubbornly resists attack. Two opposing philosophical conclusions could be drawn: praise of purity, which
protects us from evil like a hauberk; praise of impurity,
which lets in change—that is, life. […] For the wheel to
turn, for life to live, impurities are needed […] Fascism
doesn’t want them, forbids them, and so you’re not a
Fascist; it wants everyone to be the same, and you are
not the same. But immaculate virtue doesn’t exist, or if
it does it’s detestable.” The metaphor is pushed as far
as to identification: “I am the impurity that makes the
zinc react” [4, Zinc, p.686].
Just as Mendeleev did, Levi was strongly concerned
with school education, whose goal is to foster critical
thinking in students, as a means to prevent false and
violent ideologies. A recurrent issue in Levi’s writings
is the reject of superficiality and inaccuracy. The improvident exchange between sodium and potassium,
two closely related elements, gives the chance for an
ethical comment: “You must not trust the almost-thesame (sodium is almost the same as potassium; but
with sodium nothing would have happened), the practically the same, the nearly, the or, any surrogates or
stopgaps. The differences may be small but can lead
to radically diverse results, like railroad switches; the
chemist’s work consists largely in watching out for
these differences, in knowing them from close up, in
predicting their effects. Not only the chemist’s work.”
[4, Potassium, p.705]. Here, the key-sentence is “not
only the chemist’s work” that urges everyone to be vigilant and accurate.
A further aspect of Levi’s civil engagement is the
commitment to well-done job, even in critical conditions.
This is the leading issue of Levi’s novel ‘The Wrench’:
work provides dignity; a well-done job is a good way
to stay in the world: “Love of one’s work (a privilege

6
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enjoyed, unfortunately, only by a few) is the best, most
concrete approximation of happiness on earth” [21].
Levi’s narrative is often permeated by a light sense
of humour, that leads him to address to people and to
himself a sometimes pungent, but never rude, irony. So,
the library of our Institute of chemistry in Torino is described as an impenetrable sancta sanctorum: “As soon
as possible I went to the library: I mean, to the venerable library of the Chemistry Institute of the University of
Turin, which at that time was as impenetrable to infidels
as Mecca, and scarcely penetrable even to the faithful,
like me.” [4, Nitrogen, p.787]. Even in the Lager laboratory there is room for irony, as regards to the properties of polyethylene, that (unfortunately) didn’t exist
at that time: “It would have been useful to me because
it is flexible, light, and splendidly impermeable, but it
is also a little too incorruptible, and not for nothing the
Heavenly Father Himself, who, though a master of polymerization, refrained from patenting it— He doesn’t
like incorruptible things” [4, Cerium, p.761]. Irony, that
is a peculiar trait of Jewish literature, is vital and helps
preserving Levi’s mind from the horror of the extermination camp. Irony is a sort of cautious wisdom, a kind
of indulgence whose practice in everyday life may serve
as antidote against rudeness and moralism.

Levi’s and Mendeleev’s relationship with the
truth of the physical world
‘Truth’ is a term often encountered in Mendeleev’s
writings, but it is much less frequent in Levi’s. Nevertheless, both of them consider the scientific approach
to the physical realm as a respectful practice towards
Nature and its truth. An explicit reference to the intrinsic truth of people and things may be found in the
introduction of Levi’s tale ‘The truce’: “My daily profession [..] educated me to concreteness and precision,
to the habit of “weighing” each word with the same
scrupulousness as someone carrying out a quantitative analysis. Above all, it accustomed me to that state
of mind we call objectivity; that is to say, to acknowledgment of the intrinsic dignity not just of people but
of things, and to their truth, which needs to be recognized and not distorted if one does not want to fall
into vagueness, emptiness, and falsehood” [22]. This
is a strongly ethical statement: the chemist profession
is an exercise of respect towards the intrinsic truth of
whatever exists.
The seek for truth is certainly one Mendeleev’s
concern (and a passion). In his last University lecture,
in 1890, he says: “The truth is not concealed to men,
it is amongst us, diffuse and distributed all over the
world. One can look for it everywhere: in chemistry,

two engaged views of chemistry between science and literature
mathematics, physics, history, literature” [13, p.lxiv].
Mendeleev breadth of view keeps together science and
humanities. Science must dialogue with other disciplines in order to let human knowledge to grow. Most of
all, it is not ‘the last word’ on things: “Science is certainly
and only a new search for truth, but from this it does
not follow at all that it claims to reach some form of “last
word.” [19, pp.455]. Mendeleev believes that the knowledge of Nature may enlighten the knowledge of Man:
“Man, his conscience, are only part of a whole, which can
be best understood from what is external, rather than
from what is internal to human nature” [13, pp.xxxviii].
Levi, being a chemist and a writer, embodies this
same openness in his own figure. Interestingly, the
investigation of Nature plays to Levi a similar role as
Mendeleev: “Understanding matter is necessary in order to understand the universe and ourselves.” To the
point that the Periodic Table is metaphorically compared to “a poem, loftier and more solemn than all the
poems we had absorbed in high school: if you thought
carefully, it even had rhymes!” [4, Iron, p.692].

Conclusion
Despite the distance between their historical and
social contexts, and that between their own personalities, Levi’s and Mendeleev’s experience of chemistry
is an existential experience. For both of them, chemistry is a key for interpreting events and for narrating
the human and material world; it is an antidote against
shallowness and false beliefs; it is an instrument of
search for the truth of the world and a teacher of clarity in the expression of one’s thought. Finally, for both
of them chemistry is a means of civil engagement.
Both Levi and Mendeleev were chemists, but their
greatness lies in their not being just chemists. Their
commitment reminds present-day’s chemists that the
value of the chemical trade extends far beyond its own
technical-displinary aspects: it offers the opportunity
for a peculiar interpretation of reality and implies a responsibility towards it.
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Rossii (1881). Cited in [13] My translation.
21. P. Levi. The wrench. In P. Levi, The Complete works,
p.890 (2015).
22. P. Levi. Preface to ‘The Truce’. In P. Levi, The Complete
works, p.1002 (2015).

Corresponding author: Elena Ghibaudi, Dept. Chemistry, University of
Torino – Via Giuria 7, I-10125, Torino, Italy, e-mail: elena.ghibaudi@unito.it;
https://orcid.org/0000-0002-1660-2482
Article note: This paper was first published in 2019,
titled "Levi’s Periodic System vs. Mendeleev’s Periodic
System: two engaged views of chemistry between science and literature", Pure Appl. Chem., 91(12), pp. 19411947 (doi:10.1515/pac-2019-0604). In PAC, it is part of a
collection of invited papers based on presentations at
“Mendeleev 150”: 4th International Conference on the
Periodic Table endorsed by IUPAC, Saint Petersburg
(Russia), 26–28 July 2019.
Chemistry International

April-June 2020

7

The Arctic Monitoring
Hed
and Assessment Programme
by Lars-Otto Reiersen,
Ramon Guardans, and Leiv K. Sydnes

A

fter World War II, the Cold War generated
significant barriers between the East and the
West, and this affected all sorts of cooperation, including research and scientific collaboration.
However, as the political situation in the Soviet Union
started to change in the 1980s under the leadership of
Mikael Gorbachev, the environment for international
collaboration in many areas gradually improved.

This became quite visible in the Arctic, and the reason
for this has often been ascribed to a visionary speech
given by Gorbachev in Murmansk (Russia) in 1987 where
he called for development and implementation of a new
policy with a number of political goals, including:
• a Northern Europe free of nuclear weapons;
• reduction of military activity in the region
and promotion of military trust;
• cooperative development of Arctic resources and
opening up of the north-eastern sea route to international shipping;
• development of a comprehensive plan, including a monitoring program, to protect the Arctic
environment.
This invitation was quickly picked up by the Finnish
government, which challenged Canadian authorities to
take the lead and launch a process to implement some
of the proposals made in the Murmansk speech. This
generated a lot of diplomatic activity among the eight
Arctic states (Canada, Denmark, Finland, Iceland, Norway, Sweden, the Soviet Union, and the United States),
and many initiatives were explored and discussed. At a
meeting in Rovaniemi (Finland) in 1989, it was concluded that there was no international structure with the
capacity to coordinate effective environmental cooperation in the Arctic, and it was therefore decided to develop an international body that would be in charge of
and coordinate a program to monitor the environmental status and development in the Arctic (Stone, 2015).
Such a body would need a solid political platform, and
this gradually emerged and led first (1991) to the development of the Arctic Environmental Protection Strategy (AEPS) and subsequently (1996) to the formation of
the Arctic Council (AC). This Council is led by the ministers of foreign affairs from the Arctic countries and is
today the key political body for the Arctic.
With the AEPS agreement in place, the Arctic Monitoring and Assessment Programme (AMAP, www.
amap.no) was launched with the aim of implementing
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the AEPS. In practical terms, the task was to monitor
and assess the levels, trends, and effects of pollutants
and climate change on the Arctic ecosystem and the
people living there, especially the indigenous peoples.
The work was coordinated by a secretariat located in
Oslo (Norway), first working as part of AEPS, but from
1996 under the umbrella of the Arctic Council.
From the outset, AMAP was given a wide mandate,
namely to study the trends and effects of anthropogenic pollutants in all compartments of the Arctic
environment irrespective of their sources. The lack of
any source restriction was very important because it
included contaminants of both civilian and military origin. Based on scattered studies from the 1970s and
80s, the program was specified to focus on persistent
organic pollutants (POPs), heavy metals, radionuclides, acidification of land and freshwater, petroleum
hydrocarbons, and climate change, and at the same
time looking-up for emerging issues.

The AMAP approach and method
In November 1991, the AMAP Task Force met for the
first time, and at this meeting, Rules of Procedure and
variables essential for the assessment were approved.

Figure 1. The geographic area for the AMAP
monitoring programme; reproduced from
https://www.amap.no/about/geographical-coverage

It was also decided that the monitoring should be coordinated with existing international programs and
based on standardized methodologies. And finally,
only results published in scientific journals with an independent peer-review system in place, or new data
collected in accordance with an adopted strict quality
assurance/quality control (QA/QC) system for planning, sampling, extraction, analyses, and data handling.
An important task in the establishment of AMAP
was capacity building to make sure that the QA/QC
system could be, and indeed was, followed. In some
cases, no approved methodology existed for the
analysis of specific compounds of interest, e.g. for
some of the POPs, and in such cases, experts in POP
analysis were asked to develop and publish approved
methods that were then adopted as AMAP methodology. In order to improve the quality of the analyses, international inter-calibration exercises were also
implemented. In cooperation with Canada, AMAP established two new inter-calibration systems for POPs,
one for human-blood samples and another for various samples from Arctic animals, and when in place,
laboratories had to achieve an acceptable intercalibration score to become approved AMAP laboratories for such analyses.
In 1994 AMAP decided to start the work with a
comprehensive report about the work carried out and
the main results. A team of about 100 scientists and
experts nominated by the Arctic countries, observing
countries, international organizations, and representatives for the Arctic indigenous peoples (permanent
participants) carried out the task and produced a 860page assessment report, AMAP Assessment Report
(AAR), which was published in 1998 after a thorough
peer-review process, first a “friendly” process to make
sure that the scientists that had provided the data accepted the assessment and then an international independent peer review. In addition, a layman-style publication, Arctic Pollution Issues: A State of the Arctic
Environment Report (SOAER) (AMAP, 1997), written
in plain language to be suitable for politicians and the
public, was published and translated into eight languages, including the Saami language. The geographical area covered by AMAP is shown in Figure 1.
When AMAP started the work, it was rather seldom
that scientists would report results back to the people living in the area where the samples had been collected. However, early on AMAP adopted this practice,
particularly on issues related to human health which
were done in close cooperation with local health-care
personnel and local indigenous organizations.

AMAP outcomes
Radioactivity
In 1994, AMAP established an expert group with
specialists from Russia, Norway, Sweden and Finland,
to perform an assessment of radioactive “hot spots”
in North-West Russia. The 1995 report from the group
documented threats from several sources and recommended several actions for cleanup. In January 1996,
the report was presented to the International Atomic
Energy Agency (IAEA) in Vienna, and the following
years a significant amount of work was carried out to
clean-up contaminated sites and improve the security
in operation of nuclear power plant at Kola Peninsula. Also, all except one of the 198 Russian nuclear submarines taken out of service since in 1994 have been
decommissioned, nuclear waste storage sites cleaned
up, and several hundred lighthouses previous driven
by radioisotope thermonuclear generators have been
replaced by solar power devices.
134
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Figure 2. Levels of radioactive cesium observed at an
Arctic location in Finland due to releases from Chernobyl
and Fukushima. (AMAP, 2016. AMAP Assessment 2015:
Radioactivity in the Arctic.)
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Later assessments have confirmed that traces of
radionuclide depositions from testing of atomic weapons and the Chernobyl accident still can be detected in
the Arctic (AMAP, 2009 & 2015). It has also been documented that the 137Cs in the Barents Sea in the 1970s
did not come from Soviet Union, but from the Sellafield
reprocessing plant in the UK, and it was also proved
that radioactive iodine came from Cap de la Hague in
France. Based on these observations Nordic countries
put political pressure on the UK to stop the discharges,
and over the years the situation has changed to the better. The accident at Fukushima, Japan (2011) affected
mainly marine areas around Japan, but traces have been
detected in the Arctic marine environment (Figure 2).
Another contaminated area is the sea around the Thule
airbase in Greenland; here there is still plutonium equivalent to one nuclear bomb present (www.amap.no).

Acidification and Arctic Haze
In the 1970s, acidification of land and freshwater
due to atmospheric emission of SO2 was high on the
environmental political agenda in Europe and North
America and this parameter was included in the AMAP
program as well. AAR 1998 documented some ecosystem effects due to acidification in northern Scandinavia, especially on forest, but this was not due to longrange transportation from central Europe; the effect
was rather caused by impact from some large smelters
in the northwest part of the Soviet Union. The second
report on acidification, published in 2006, showed
that the atmospheric concentration and deposition of
acidifying chemicals had decreased significantly, and

further monitoring and assessment of acidification under AMAP was therefore put to a hold.

Persistent Organic Pollutants (POPs)
Monitoring of POPs was a key objective in AMAP
from the very beginning. An important reason for that
was the results from a major Canadian investigation,
performed in the 1980s, of the levels of some metals
and POPs, such as PCBs and toxaphene, in the diet,
blood, and breast milk of Inuits; it documented clearly
levels of PCBs comparable to or above those found for
populations in urban and industrialized sites in Canada (Stone, 2015). This study was followed up in 1990,
when the Canadian federal government announced a
new environmental program, the “Northern Contaminate Programme”, directed towards monitoring contaminants in the food consumed by indigenous people
living in the Arctic; the results from this study confirmed the results from the '80s.
In the beginning of the 1990s the only international
agreements that could possibly deal with POPs were
the Basel Convention (1989) on chemical waste, and
the Geneva Convention on Long-Range Transboundary
of Air Pollution (LRTAP) (1979), a regional agreement
covering Europe and North America. Monitoring in the
Canadian Arctic had been initiated under both conventions, but when the AMAP initiative started to materialize, a major well-coordinated international program
involving several Arctic countries was launched under
the auspices of the AMAP umbrella.
The collective aim of this monitoring program was
to address several important questions: How are POPs

Figure 3. Decrease in the levels of pollutants (POPs
and mercury) and important nutrients like vitamin A
and selenium in Inuits around the Bering Strait.
(AMAP, 2009. AMAP Assessment 2009: Human
Health in the Arctic)
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moving from their sources to the Arctic? Are POPs
accumulating in organisms, ecosystems, and people?
Is the POP input mostly attributable to atmospheric
long-range transport? Results quickly emerged and at
an AMAP international conference in 1997, new results
on POPs documented that some of the levels found in
Arctic animals were comparable to effect levels found
in laboratory studies.
The results presented by AMAP made headlines
globally and had quickly a significant impact. In 1997,
the Governing Council of the United Nations Environmental Program (UNEP) decided to establish an
International Negotiating Committee (INC) with the
mandate to develop and propose a legally binding
instrument for launching international actions to regulate and curb the use of 12 specific POPs. Based on
input from an international group of experts and the
scientific community at large, progress was gradually
made, and in 2001 the negotiations were completed.
The outcome was the Stockholm Convention (SC),
which has been presented in detail in a previous issue
of this magazine (Fiedler et al., 2019). Today this global convention has listed some 30 groups of substances and 183 parties are signatories, with the notable
exceptions of the USA and Greenland! An important
innovation in the SC was the evaluation instrument,
which is applied to assess the progress made by the
parties to the convention in their work to reduce their
use and release of POPs.
On the basis of this work, a Global Monitoring Plan
(GMP) on POPs was published in 2004, and later updates have definitely contributed positively to reduce
the use of these compounds (Daniel et al., 2018). The
latest AMAP and GMP reports on POPs have documented a positive trend for some of the compounds
of concern in the sense that their levels have been reduced both in Arctic ecosystems and in humans living
in the region, see Figure 3. This can in part be attributed to reduced use and emissions caused by stricter
regulations, enhanced awareness, and changed diets,
that also may have affected intake on intake of vitamins from traditional food, e.g. sea mammals.
It has been noted that specific regulations can lead
to significant progress relatively quickly, but the time
lag between early warning and effective implementation of regulations can also be 30-40 years (Guardans,
2012). A serious concern today is that new substances are released from new sources, and some of these
compounds behave like some of the classical POPs.
The increasing presence in the Arctic of new POPs and
new substances that behave like POPs is of emerging
concern, see Figure 4.

Chemicals of Emerging Arctic Concern
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Per-polyfluorinated compounds (PFCAs, PFSAs,
etc.)
Brominated flame retardants (BDE-209, HBCD,
DPTE, etc.)
Organophosphate-basedflame retardants
and plasticisers (TnBP, TCEP, TCPP, TDCPP, etc.)
Phthalates
Short-chained chlorinated paraffins
Siloxanes
Pharmaceuticals and personal care products
Polychlorinated napthalenes
Hexachlorobutadiene
Current used pesticides (Difocol,
Pentachlorophenol/anisole, etc.)
Mono-dibutylins
PACs (e.g. nitro-PAHs, hydroxyl-PAHs,
alkyl-PAHs)
PCB11 from smelting
Halogenated natural products (naturally formed
BDEs, OH-BDEs, Me0-BDEs, brominated dioxins, etc.)
Microplastics

Figure 4. Chemicals of emerging Arctic concern; new POPs
and products that behave like POPs. (AMAP Assessment
2016: Chemicals of Emerging Arctic Concern)

Heavy metals
At the outset AMAP focused on heavy metals, but
the first assessment (AMAP, 1998) clearly demonstrated that the metal problem was mainly associated
with mercury (Hg) and lead (Pb). For lead, analyses of

Figure 5. The variation of lead (Pb) in ice core from
Greenland reflecting global emissions, especially due to the
use of leaded gasoline from 1947 to 2000). Analyses of Ice
cores can tell the story of global emissions of gases and
metals, several 100k years back in time. AMAP, 2005. AMAP
Assessment 2002: Heavy Metals in the Arctic
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ice cores documented a variation reflecting its levels
in the atmosphere, where it was deposited through
industrial emissions and the use of leaded gasoline
(Figure 5). Today, the main Pb threat to humans in
the Arctic is as fragments in birds and animals shot
with homemade lead bullets. AMAP therefore recommended stopping the use of such bullets and switching to steel bullets for hunting in the Arctic, but this
regulation has not been easy to implement in routine
hunting activities.
As far as mercury is concerned, the Hg problem in
the Arctic is predominantly due to coal-burning power
plants in South-East Asia, see Figure 6. Few filters, if
any, can trap mercury from gaseous emissions mercury
and thereby prevent it from entering the atmosphere
and ultimately end up in the Arctic. The consequences of such a release were observed especially in the
Faroes Islands where negative effects on humans have
been detected. For instance, exposure during pregnancy has been shown to be irreversible. For other examples and more details, see the AMAP human health
reports from 2003, 2009 and 2015.
The use and handling of mercury are regulated by
the Minamata Convention, which is a global, legally
binding document that entered into force in 2017. The
results from the AMAP monitoring mentioned above
indeed contributed to speed up the international negotiations leading to the convention (Platjouw et al.,
2018). This paper indeed describes the evolutionary
process in which scientific knowledge, herded by an
intergovernmental, regional forum, was involved and
formed the basis for the agreement.
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Figure 6. Global emissions of mercury. (UN-Environment.
Global Mercury Assessment 2018)
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Climate change
Climate issues were on the AMAP agenda from the
start, and the first climate assessment was published
as part of the AMAP 1998 report. This led to international cooperation, particularly with International Arctic Science Cooperation (IASC), and the Conservation
of Arctic Flora and Fauna (CAFF) working group of
the Arctic Council, which broadened the scope of the
next assessment, Arctic Climate Impact Assessment
(ACIA), published in 2005. This assessment brought
both the global implications of a melting Arctic and
the Arctic Council into the spotlight. There were several reasons for that: on the negative side, the report
documented a “Meltdown of the Arctic”, which means
reduced snow and ice cover, thawing of the permafrost, global Sea Level Rise (SLR), etc; and on the positive side, new opportunities related to Arctic shipping
(cargo and tourism) and accessibility of new resources
such as minerals, oil, and gas. A political consequence
was also observed: EU and several countries, including
China, India, and Singapore, far away from the Arctic
requested observer status in the Arctic Council.
These events made climate change a top priority
for AMAP. Over the last decade several AMAP reports
have documented the ongoing climate change and outlined the effects on Arctic ecosystems and communities, the impact on human health within the region, and
climate feedbacks from the Arctic to lower latitudes.
Two AMAP reports on Snow, Water, Ice and Permafrost
in the Arctic (SWIPA) have significantly influenced
the work of the Intergovernmental Panel on Climate
Change (IPCC), for instance the results of the latest
modelling of the expected temperature increase in the
Arctic even if the Paris agreement is fully implemented (see Figure 7). The figure shows how much warmer
Arctic areas may become and thereby trigger an enormous melting of snow and ice with the consequence
the global sea level will rise 0.5-2 m by 2100 depending
on where you are on the globe. For development of local and regional adaptation strategies in the North and
elsewhere on the globe, it is important to use detailed
seasonal scenarios to highlight the future situations at
the sites in question, as Figure 8 illustrates.
It is well established that increased emission of
CO2 also leads to increased acidification of the world
oceans. However, the AMAP assessment has documented that in parts of the Arctic oceans, this process
is faster than anywhere else due to a combination of
several factors, including the larger storage capacity
of CO2 in cold water than warm water, and much lower
buffering capacity for acidity in Arctic surface water
(less saline).

The Arctic Monitoring and Assessment Programme

Figure 7. Projected air temperature using the three scenarios representative concentration pathway (RCP) 2.5, (close to a
future +1.5 °C world), RCP 4.5 (close to a future +2.5 °C world) and RCP 8.5 (business as usual); to the left over the Northern
hemisphere; in the middle over the Northern Hemisphere north of 60°N; to the right the increase in November–March North of
60°N (Overland et al., 2018).

Over the years, AMAP has also documented that
the Arctic environment and the people living there
are threatened by several stress factors, which include
pollutant, climate change, and a variety of human activities. In 2017, AMAP published three assessments regarding “Adaptation Actions in a Changing Arctic”, analyzing combined effects of several stress factors and
their influence on potential adaptation strategies to be
developed and implemented within the Arctic region.
An interesting observation was that for many people
living in the Arctic the climate change was not seen as
the most serious threat; the most important was, not
surprisingly, to have a job, secure income and enough
clean food for tomorrow, a clear signal to decision
makers that have to satisfy short-term needs (economic and food security) in a long-term sustainable fashion
(prevent climate change).

Stratospheric ozone depletion
In the first AMAP report there is a chapter on Climate change, Ozone and Ultraviolet radiation, which
summarizes the long-term climatic changes on the basis of paleoenvironmental data and more recent instrumental records. It is interesting that ozone depletion is
discussed because there has been much less attention
to the Arctic ozone hole than the Antarctic analogue,
conceivably because the depletion has been much

less pronounced in the Arctic. The reason is believed
to be due to differences in the stratospheric dynamics
around the two poles, which are a function of temperature, aerosol contents and structural features, and the
presence of anthropogenic chemicals such as chlorofluorocarbons (CFCs). CFCs play a significant role in
depleting stratospheric ozone (the Ozone Layer). Over
the last couple of decades CFC emissions have been
considerably reduced by regulation and control introduced during the implementation of the Montreal Convention. Ozone has therefore gradually received less
attention in the AMAP Monitoring Programme.

Some reflections
The scientific cooperation under AMAP has been
in operation for more than 25 years with support from
the governments of the Arctic Council member states,
local communities in the member states, and observing countries and organizations. The results provided
by AMAP have been used to provide food advice to
communities in the Arctic to avoid high exposure of
pollutants to humans, especially during pregnancy,
and to inform international organizations like UNEP,
LRTAP, and WHO about developments that calls for
international regulations and actions to reduce emissions of toxic and polluting chemicals. It is also noteworthy that the AMAP program has led to increased
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scientific cooperation among the Arctic states, which
in turn has played an important role in reducing the
political and military tension that was so visible in the
North some 30 years ago.
Several outcomes of the work made by AMAP and
the experience gained in the process might be of use
in other regions of the world that face similar problems with pollution and climate change, for instance in
Himalaya, Africa, and South America. Some important
points are as follow:
• Promoting a stable and solid scientific community that can operate independent of political influence in its daily monitoring and assessment work
has shown to yield valuable and respected results.
• Scientific results should be used to create policy-relevant recommendations based on science.
• Funding must be secured for the work and that of
a professional secretariat.
• Programs should be completely based on inclusive, transparent, predictable, and long-term processes and include, if possible, all relevant scientific disciplines.
• Scientists and institutions that deliver scientific
data of high quality must be given due credit.
• Indigenous people and local knowledge must be
included; this may be very beneficial for the design of monitoring programs.
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Towards a Digital IUPAC
by Leah R. McEwen

C

ommunicating chemical knowledge is at the
core of the IUPAC mission and underlies the success
of the chemistry enterprise. In
the global economy of the 21st
century, this involves exchange
among computer systems along
with the expert scientists who
use them. To enable the application of IUPAC outputs in the digital environment,
IUPAC must augment its efforts to enable accessibility
and interpretation by machines as well as humans. The
Union must adapt to a digital work culture to engage
in its mission of sustainable development, common
language and free exchange of scientific information.
[Frey 2014, https://doi.org/10.1515/ci.2014.36.1.14]
The Committee on Publications and Cheminformatics
Data Standards (CPCDS)(https://iupac.org/body/024)
is charged to develop standards that enable and “promote interoperable and consistent transmission, storage, and management of digital [chemical information] content.” Since 2016, the CPCDS Subcommittee
on Cheminformatics Data Standards has been tasked
to explore the needs of the chemical community with
the objective of coordinating the collective expertise
of relevant IUPAC Divisions and Committees and external global organizations. A special issue of Chemistry
International on “Research Data, Big Data and Chemistry” was edited by the Subcommittee for the 49th
General Assembly in São Paulo (https://iupac.org/
etoc-alert-chemistry-international-jul-sep-2017/)
As demonstrated in related communities of practice such as crystallography, machine readable scientific definitions and standard data formats facilitate
accurate reporting, further scientific analysis and processing of measurements. Collective sharing of data
within a domain enables the generation of new insights that are applicable more broadly. The adoption
of standard file formats and standard identifiers across
the community and stakeholders greatly aids in workflows to accurately publish and share data in digital
venues. [Bruno 2020, https://charlestonlibraryconference.com/here-come-the-data/]
Developing and disseminating digital representations of IUPAC intellectual assets is not simply a software problem. Criteria for machine readability needs to
be robust, function consistently across many different
computer systems, and be based on accepted Internet
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protocols. The FAIR Data Principles describe high level
criteria for enabling data and associated information
to be Findable, Accessible, Interoperable and Re-usable for both humans and machines in a distributed
digital environment. These principles provide a good
starting point for understanding what is required to enable data to be effectively shared and allows IUPAC to
tap into many motifs for digital exchange emerging in
the data sciences and informatics expert communities.
[Wilkinson et al., https://doi.org/10.1038/sdata.2016.18]
The goal of the committee in the coming biennium
will be to formulate machine-processable technical descriptions that build on the authoritative scientific definitions developed by the scientific Divisions of IUPAC.
From an information perspective, IUPAC outputs may
be classed into three pillars that support communication of chemical principles and knowledge: definitions of terms, names and symbols; critically evaluated
standard data values; and specifications for chemical
structures and other data representation. Describing
the chemical world is too complex to accurately communicate through a single motif and there are different
aspects of what to frame explicitly in machine depictions. The challenge of this work will be to break down
this problem into discrete interoperable functionalities
that are essential for accurate exchange of critical information and can enable broader utility collectively.
Chemistry International
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Towards a Digital IUPAC: CPCDS Chair’s Statement
CPCDS has been launching projects in conjunction
with a number of Divisions as well as active user groups
with a goal to showcase the application of IUPAC assets to global problems in digital science.

Digital Terminology
One of the most significant undertakings for CPCDS in collaboration with the Divisions is development
and stewardship of the digital form of the IUPAC Compendium of Chemical Terminology. Colloquially known
as the Gold Book after its first editor, Victor Gold, the
electronic edition (https://goldbook.iupac.org) is a visible face of the significant investment that members
of the IUPAC Divisions have made over the years to
formally define many important chemical terms. A recent project has stabilized the content and provided
the groundwork for more active curation and use of
the terms (https://iupac.org/project/2016-046-1-024).
Term definitions may now be downloaded, accessed
through an Application Programming Interface (API),
and cited with automatic links through Digital Object
Identifiers (DOIs).
The improved availability of Gold Book terms for
computer applications has generated interest in extending machine representation of chemical concepts
to enable new capabilities. Through a newly formed
project
(https://iupac.org/project/2019-032-1-024),
IUPAC seeks to support the development of terminology, nomenclature, and symbols for chemistry commensurate with the digital environment. This necessitates
a more efficient mechanism for managing terms that
supports rigorous articulation and approval processes and ensures this rigor and provenance in the digital
space. This project will provide a secure system and
engage all the Divisions to develop a sustainable process for promulgating and reviewing terms.

Machine readable critically evaluated data
The Periodic Table is one of the most well known
chemical information constructs, and a joint project of
CPCDS with the IUPAC Commission on Isotopic Abundances and Atomic Weights (CIAAW) to develop a
machine readable specification of this resource exemplifies the complementary role of the standing committee in expanding the utility of authoritative IUPAC
output (https://iupac.org/project/2019-020-2-024).
The CIAAW has been streamlining the process for
managing the speed and accuracy of the data evaluation and communication of updates to official IUPAC
approved standard values through their website
(https://ciaaw.org/). To ensure these data are accessed
accurately by machine systems, the values, associated

16

Chemistry International

April-June 2020

uncertainties and other descriptive information must
be consistently expressed in formats that can be
parsed without human interpretation or intervention.
CPCDS is working with CIAAW to augment curation
practices for digital dissemination in adherence to the
FAIR Data Principles that will facilitate more accurate
computation, maintain links to provenance, and expose this content more broadly across disciplines.

FAIR description of measurement data
IUPAC has stewarded for many years a standard
“Data Exchange” format for spectroscopic information originally developed by the Joint Committee
on Atomic and Molecular Physical Data, known as
JCAMP-DX [Grasselli 1991, https://doi.org/10.1351/
pac199163121781]. A project building on IUPAC’s extensive expertise is being formalized to apply the FAIR
Data Principles through description of digital data
objects that will facilitate the processing of raw and
derived spectroscopic data from instruments through
publication and review to further study and analysis.
In addition to specification of a standard format for
the metadata, the project will seek to formulate validation criteria to enable systems to check files for
machine readable and interoperable representation
based on the standard.

Communicating information about chemical
structures
The IUPAC International Chemical Identifier
(InChI) is a chemical descriptor that notates structure
information in a layered format and canonically identifies discrete compounds. It has become an essential
standard for communicating chemistry in the Internet
era. InChI facilitates the accurate matchup of chemical records for discrete compounds when linking and
exchanging across computer systems [McEwen 2018,
https://doi.org/10.1515/ci-2018-0109]. The InChI algorithm is jointly stewarded by Division VIII and the InChI

Towards a Digital IUPAC: CPCDS Chair’s Statement
Trust, an independent nonprofit charity established
to develop and promote use of the standard (https://
www.inchi-trust.org/). Several CPCDS projects are incorporating InChI as a core feature of the metadata to
facilitate interoperability.
The SMILES (Simplified molecular-input line-entry
system) family of chemical representation notation is a
common digital motif for automated retrieval of structural information that supports substructure searching,
molecular patterns and reaction transforms. The continued ubiquitous use of dated SMILES documentation
is limiting the accurate global exchange of chemical
information and a project is underway to develop open
reference documentation that articulates a standard
interpretation of SMILES (https://iupac.org/project/
2019-002-2-024). SMILES plays a complementary role
to the standard InChI identifier in cheminformatics and
formalizing the specification will enhance the accuracy
of input used to generate canonical InChIs.
These projects represent some of the many opportunities in which CPCDS will engage over the course
of the new biennium. CPCDS members are also participating in the Interdivisional Subcommittee on Critical
Evaluation of Data (https://iupac.org/body/505) to
harmonize formats for the archiving of both compiled
and evaluated data. CPCDS is launching a task force to
develop white papers that will focus on emerging technologies, new areas of science, and current issues in
global chemistry—including current and proposed applications of Artificial Intelligence, Machine Learning,
and Blockchain Technologies in the chemical sciences.

IUPAC is strategically placed to connect these collective efforts into open and FAIR data initiatives globally and across disciplines through participation on the
International Science Council (ISC) Committee on Data
(CODATA) (http://www.codata.org/). The Digital Revolution is one of the four domains of the ISC Action Plan
to Advance Science as a Global Public Good (https://
council.science/actionplan/). The Secretary General of
IUPAC is a member of the CODATA Executive Committee and has highlighted on a number of occasions
the strategic importance of Cheminformatics and of
IUPAC work in developing the tools and standards
that will be needed by chemists and all those who use
chemical data in the world of big data. International
IUPAC related collaborations were recently highlighted
in a special issue of Data Intelligence on the FAIR Data
Principles.
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IUPAC Periodic Table Challenge
by Juris Meija, Javier Garcia-Martinez,
and Jan Apotheker

I

n 2019, the world celebrated the International
Year of the Periodic Table of Chemical Elements
(IYPT2019) and the IUPAC centenary. This happy
coincidence offered a unique opportunity to reflect
on the value and work that is carried out by IUPAC in
a range of activities, including chemistry awareness,
appreciation, and education. Although IUPAC curates
the Periodic Table and oversees regular additions and
changes, this icon of science belongs to the world.
With this in mind, we wanted to create an opportunity
for students and the general public to participate in
this global celebration. The objective was to create
an online global competition centered on the Periodic
Table and IUPAC to raise awareness of the importance of chemistry in our daily lives, the richness of
the chemical elements, and the key role of IUPAC in
promoting chemistry worldwide. The Periodic Table
Challenge was the result of this effort.

Periodic Table Challenge
The Periodic Table Challenge was designed as
an online quiz about all 118 chemical elements in order to offer students an opportunity to participate in
IYPT2019 without requiring large amounts of effort.
For those who wanted to delve a bit deeper, an opportunity to showcase their passion about the Periodic
Table was provided in a form of the Nobelium Contest,
the second round of the Challenge.

Round 1: The Quiz
In the first round of the challenge, participants were
confronted with 15 multiple choice questions about
the chemical elements. These questions were selected by the Task Group members. A query to all IUPAC
Divisions and Standing Committees was sent out to

propose questions, and general public was also invited
to submit their questions. Overall, questions were received from 20 countries and the Task Group selected
the most suitable, edited them, and created new entries until a pool of about 150 questions was achieved
involving all chemical elements. Formulating questions
about the superheavy elements was a challenge.
The Periodic Table Challenges was conceived and
design to highlight the role of IUPAC in supporting, promoting and creating consensus on everything chemistry, most notably in naming and assigning a symbol to
chemical elements. This was possible in a number of
cases, like for example in the following question:
What was the name of this element before IUPAC chose beryllium?
a.
b.
c.
d.

element 4
quadrium
glucinium [correct]
beryl

In other cases, elements related to popular culture:
BROMINE What famous TV show features the chemical symbol of bromine?
a. Breaking Bad [correct]
b. Band of Brothers
c. The Big Bang Theory
d. Prison Break

The questions about chemical elements had a varied level of difficulty. The least-difficult question was
about silver (what country is named after this element)
whereas a more difficult questions was about carbon
(how many moles are there in 12 g of diamond made
of pure carbon-12). Indeed, the timing was perfect for
the latter question to be at the center of attention given that 2019 witnessed a new definition of the mole.
A majority of entries were about the use of chemical
elements in unusual ways to provide a memorable fact

(left) Periodic Tables beautifully signed by
Roald Hoffmann (Nobel laureate, 1981) and
(above) Joachim Frank (Nobel laureate,
2017) signing them.
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The IUPAC Periodic Table
Challenge with element
pins representing players
from 136 countries/
territories.

for many elements. Thus, thallium was linked to Agatha
Christie’s The Pale Horse, vanadium was linked to Henry Ford (“but for vanadium there would be no automobiles”), and scandium to tennis rackets.
Upon visiting the welcome page, iupac.org/100/
pt-challenge/, visitors were asked to take the challenge. People were then asked to pick an element as
avatar, before taking the 15-question test about the
chemical elements. These questions were picked at
random from the pool of about 150.
This was done so people could play multiple times
and improve their score while learning new things
about chemistry and the elements. After answering
the questions, each time picking one of the four multiple-choice alternatives, the participant received immediate feedback with explanation of the correct answer.
Meanwhile, a tally of the correctly answered questions
was also shown during the quiz. After conclusion of
the test, participants saw an explanation about the answers to the questions.
If more than 60 % of these questions were answered correctly, participants received a diploma as a
PDF file with their name and city. The correct answers
to all questions could be found on the internet which
further stimulated participants to spend some time
online and search for facts about elements in the Periodic Table. We were proud that many school teachers
chose to use the PT challenge in their classrooms.

to be given out as prizes. Thirteen chemistry Nobel Laureates joined the Nobelium Contest! We would like to
use this opportunity to heartily thank Roald Hoffmann
(Nobel Prize 1981), Jean-Marie Lehn (1987), Barry Sharpless (2001), Kurt Wüthrich (2002), Peter Agre (2003),
Robert H. Grubbs (2005), Martin Chalfie (2008), Ada
Yonath (2009), Robert J. Lefkowitz (2012), Ben Feringa (2016), Sir Fraser Stoddart (2016), Joachim Frank
(2017), and Frances Arnold (2018) for their support!
They made the Nobelium Contest possible.
After a first round based on the knowledge of the
participant of the chemical elements, in this new phase
of the Challenge, participants were invited to share
their passion and creativity about chemistry. The entries were supposed to highlight the role of the Periodic Table in a creative manner. We received a variety of submissions including videos, poems, songs,
and paintings. Entries were categorized into science,
art, and outreach or community activities related to
the science education and the Periodic Table. We were
genuinely surprised and inspired by the dozens of
pieces of art that we were receiving from all around the
world. A jury as well as popular votes casted for each
entry decided who were to receive the special limited
edition IUPAC Periodic Tables signed by the Nobel laureates. That was one of the most difficult tasks of this
activity, as the quality, originality, and diversity of the
entries were truly amazing.

Round 2: The Art Competition

Number of participants in the first round

After correctly answering 60 % of the questions,
participants qualified to take part in the second round
of the PT Challenge which was dubbed the “Nobelium
Contest.” The name derives from the fact that we asked
chemistry Nobel laureates to sign Periodic Table posters

One of the most attractive and engaging features in the website of the Periodic Table Challenge,
was the world map showing the location of all participants around the world. Pins were emerging from
all around the world: from remote islands in Oceania,
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IUPAC Periodic Table Challenge
to high-mountains of Nepal and Bhutan, and to many
metropolises. Students from every corner of the planet joined and proudly placed their school on the map.
We reached 100 countries in the first month of the
Challenge. In July, shortly before the IUPAC general
Assembly in Paris, Trinidad and Tobago became the
118th country to join the activity thus providing us a
symbolic milestone of one country per element. By the
end of the year, we reached 136 countries closing with
Angkor, Cambodia.
Over the course of the year, more than 8 000 players joined in to celebrate the IYPT2019 from every continent and 136 countries/territories. Over 60 000 tests
were taken and 8 000 certificates earned. In some
cases whole school classes took part in the challenge.
These figures send a clear message that online activities such as this, can make a global impact to promote
science education worldwide.
By the end of 2019, India led the country rankings
(most correct answers) followed by Canada and USA.
We also managed to get participants playing from
Antarctica and the Vatican City. However, we were
most proud of the geographical diversity we achieved,
which included more than 20 countries in Africa and
every single country in South America.
A Chinese translation of the PT Challenge was created by the China Digital Science and Technology Museum and the Chinese Chemical Society (chemicaldati.
dg.cdstm.cn/admin/api/) in June 2019, and the Chinese version was played over 30 000 times over the
period of five months.
One of the features of the PT Challenge was that
players had to choose an element as their avatar.
Throughout the year, a leaderboard indicated the element ranking which participants used as avatar. It is not

surprising that
among
the
four
most
popular elements chosen
as
avatars,
you can find
elements most
closely related to
life—hydrogen, carbon,
and oxygen. But the
hands-down winner, the
most popular element of them
all, has been mendelevium; a very appropriate recognition of the contribution of this great Russian chemist
to the development of the Periodic Table.
Much has been talked about favorite chemical elements and our data shed some light on this matter. For
example, recent Nature Chemistry survey of unpopular elements shortlisted protactinium and indeed this
element was the least chosen in our Challenge. More
interesting, our data revealed some interesting cultural
aspects of the Periodic Table: most people who chose
to play as francium were from France, most people
who chose to play as dubnium were from Russia, most
people from Russia played as ruthenium (element
named after Russia), most people from New Zealand
played as rutherfordium (Rutherford was born there),
and most people from Latvia played as livermorium
(its symbol is the country code). These observations
indicate that players did not see elements as black
boxes in the Periodic Table; on the contrary, many had
some emotional bond to the elements.

Nobelium contest
One of the reasons to celebrate the Periodic Table
was to provide a platform to show the enthusiasm and
pride we all have about the Periodic Table and use this
excitement as an opportunity to promote creativity in
science. We received all kinds of submissions which
varied from educational videos about an element, to
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poems, songs, and paintings. Some of the most inspiring entries highlighted the outreach and community
service in chemistry and chemistry education.
Several entries were music videos created to highlight the periodic table. Sometimes they were related
to festivities, like Christmas. In other cases, very young
students were reciting Tim Lehrer’s famous element
song. Other entries linked the elements to musical
notes, making it possible to play the periodic table as
a musical instrument. In another case a special periodic table in Morse code was made. We received several
stories from Italy some of which were most appropriately inspired from Primo Levi’s book The Periodic
Table. In other cases, sport analogies were made by
linking the Periodic Table with basketball or soccer. Of
course the Table was also baked in one way or another.
Over the course of the year, we received over 160
submissions from 30 countries, all of which were hosted
online at iupac.org/100/pt-challenge. 30 submissions
were selected as Nobelium Contest Winners and further 9 were selected for People’s Choice award based
on their popularity. The Nobelium Contest entries
were viewed over 80 000 times throughout the year
and these winners were all
sent the Nobel-autographed
IUPAC Periodic Table.

Outlook
The Periodic Table Challenge has indeed energized
the global outreach of IUPAC
well beyond its National Adhering Organizations. It succeeded in reaching out to all
continents, including Antarctica, and it can lay a claim of

being a truly global contest. Thousands of people from
136 countries had participated thus making the Periodic Table Challenge one of the most popular activities of
both the International Year of the Periodic Table and
the centenary of IUPAC.
We were impressed by the fact that people took the
test on average eight times. It indicates that participants
wanted to learn more about other elements and wanted
to seize the opportunity to get one of the official IUPAC
certificates. Another positive aspect of the PT Challenge
was that teachers used the challenge in their classroom,
as evidenced by the Nobelium Contest entries.
The Periodic Table Challenge met our expectations and constituted a wonderful way to celebrate the
150th anniversary of the Periodic Table as well as the
centenary of IUPAC. This success motivated us to keep
the Periodic Table Challenge beyond 2019 as a permanent feature on the IUPAC website. This would involve
a regular update of the pool of questions we created in
2018. The Challenge will become one of the outreach
activities of IUPAC and a wonderful legacy of 2019. The
authors would like to end this brief summary about the
Periodic Table Challenge by thanking everyone who
made it possible, including IUPAC staff and volunteers,
and all the participant who, with their unwavering enthusiasm, have contributed to celebrate the Periodic
Table in every corner of the world.

Juris Meija is Research Officer at National Research Council of Canada.
He is Titular Member of the IUPAC Inorganic Chemistry Division, Chair of the
Commission on Isotopic Abundances and Atomic Weights, and associate
member of Interdivisional Committee on Terminology, Nomenclature and
Symbols. Javier García Martínez is professor of inorganic chemistry at the
university of Alicante in Spain and IUPAC vice-president. Jan Apotheker is
professor at University of Groningen, Groningen, Netherlands and chair of
the IUPAC Committee on Chemistry Education.
This IUPAC100 activity was developed as project
https://iupac.org/project/2017-031-1-050
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Up for Discussion
IUPAC Organizational Structure Review
On 11 July 2019, during the IUPAC General Assembly
held in Paris, Council approved the motion that a working group be established to undertake a complete review of the organizational structure of IUPAC (C19.3;
https://iupac.org/actions-taken-at-iupac-council-andbureau-paris-france-2019/ ). The work has started
and the review group will be chaired by Mark Cesa
(USA, former IUPAC President and current member of
the Finance Committee); additional members of the
task group includes Ito Chao (China/Taipei), Michael
Droescher (Germany), Lori Ferrins (IYCN) (Australia),
and Zhigang Shuai (China/Beijing), and ex officio Javier Garcia-Martinez (Spain, IUPAC Vice President).
The document presented at Council and proposing
the review was originally prepared by Richard Hartshorn, IUPAC Secretary General, in March 2019 and is
reproduced below.
At the 101st Meeting of the IUPAC Bureau in
Bratislava (2018), a break-out session was held in
which groups were asked to consider the 2nd century of IUPAC, and more particularly the questions
of what the future might hold and the ways that
IUPAC may need to adapt to that future. Groups
were asked to consider short, medium, and long
term horizons (with subsequent guidance that
this might mean 5 years, 15 years, and 50 years
into the future). While this session took place right
at the end of the Bureau meeting, which meant
that there was no time for a full report-back and
discussion, one common theme that emerged
was the question of whether the IUPAC Divisional
structure would be appropriate in the future, particularly given the interdisciplinary approach that
is already taken in contemporary research. Indeed,
there were questions asked as to whether the
structure was particularly appropriate even now.
Nearly 20 years ago now, IUPAC radically changed
the way that it approached its scientific work,
with a shift from work centered on an essentially permanent set of Commissions to work based
in a project system, where task groups were established to conduct pieces of work and then
dissolved when they were complete. The Divisional structure that had been in place since the
early days of IUPAC remained largely unchanged
through this change (with the exception of the establishment of the Division of Chemical Nomenclature and Structure Representation, Division
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A forum for members and member organizations to
share ideas and concerns.
Send your comments by e-mail to edit.ci@iupac.org

VIII). Instead of running long-term Commissions,
Divisions were now tasked with devising and evaluating project proposals, monitoring their progress, and reviewing and approving the scientific
output from the projects.
The current structure of IUPAC forms something
of a matrix, in which there is a foundation of Divisions, organised on fairly classic sub-discipline
lines, with an overlay of Committees, based on interdisciplinary themes that bridge the interests of
multiple Divisions. Thus the Committee on Chemistry Education interacts with all of the Divisions
in application of the work of education specialists, and similar things can be said of the recently
established Interdivisional Committee on Green
Chemistry for Sustainable Development. One
result of this is that we often have multiple bodies interested in the work of any particular Task
Group, which complicates assessment of project
proposals, and leads to funding arrangements being more complicated than perhaps they need to
be. Once a project is underway, there is sometimes
confusion as to which body has oversight of the
work, and there is also potential for duplication of
effort in maintaining this oversight.
The matrix structure means that IUPAC may have
a larger number of sub-groups and committees
than it really needs, which then leads to a substantial additional administrative overhead and
higher costs for running the organisation. Budgetary complexities also arise as decisions need
to be made on how to balance funding for (sub-)
disciplines against funding for strategic work in
thematic areas.
The Executive Committee has discussed these issues in a recent conference call, during which it
also received a report from the Finance Committee on the financial status of the Union. In view
of the administrative and financial pressures currently being experienced by IUPAC, the Executive
Committee recommends to Bureau and Council
that a working party be established to undertake
a complete review of the organisational structure
of IUPAC. The working party should further be
asked to develop proposals for the future organisation of IUPAC, which can be discussed during
the 2020-21 biennium, and voted upon at the 2021
Council meeting in Montreal.

For comments and updates, email Mark Cesa <markcesa@comcast.net>
https://iupac.org/project/2020-007-1-020

IUPAC Wire

News and information on IUPAC, its fellows, and member
organizations.
See also www.iupac.org/news

Measurements for Global Trade

M

ay 20 is World Metrology Day, commemorating the anniversary of the signing of the Metre
Convention in 1875. This treaty provides the
basis for a worldwide coherent measurement system
that underpins scientific discovery and innovation,
industrial manufacturing and international trade, as
well as the improvement of the quality of life and the
protection of the global environment.
The theme for World Metrology Day 2020 is Measurements for global trade. This theme was chosen to
create awareness of the important role measurement
plays in facilitating fair global trade, ensuring products
meet standards and regulations, and satisfying customer quality expectations.
Across the world, national metrology institutes
continually advance measurement science by developing and validating new measurement techniques at the
necessary level of sophistication. The national metrology institutes participate in measurement comparisons
coordinated by the Bureau International des Poids et
Mesures (BIPM) to ensure the reliability of measurement results worldwide.

World Metrology Day
Measurements for global trade

00:00

http://www.worldmetrologyday.org

IYCN Celebrates Earth Day

T

o engage the next
generation,
and
in so doing celebrate Earth Day, the
International
Younger
Chemists’ Network has
launched a competition
that seeks to recognise
exemplary contributions
to chemistry outreach.
Applicants are invited to
submit chemistry experiments that can be used
for outreach and public engagement under a specific
theme. In honor of the 50th anniversary of Earth Day,
the 2020 theme is Earth Chemistry.

The competition opened on 28 January 2020 in recognition of the oil spill that occurred in 1969 off the coast
of Santa Barbara, California, which in part inspired the
creation of Earth Day, and will close on Earth Day, 22
April 2020.
Experiments will be assessed according to their
accessibility, repeatability, and suitability for the suggested audience. The winning submissions have the
opportunity to publish their experiments in the IYCN
experiment database.
2020-BIPM-OIML

kg

20 May 2020
www.worldmetrologyday.org

The International Organization of Legal Metrology (OIML) develops International Recommendations,
which aim to align and harmonise requirements worldwide in many fields. The OIML also operates the OIML
Certification System (OIML-CS) which facilitates international acceptance and global trade of regulated
measuring instruments. These international metrology
systems provide the necessary assurance and confidence that measurements are accurate, providing a
sound basis for global trade today and helping us to
prepare for the challenges of tomorrow.
The World Metrology Day project is realized jointly
by the BIPM and the OIML; it is an annual event during
which more than 80 countries celebrate the impact
of measurement on our daily lives and recognise the
contribution of all the people that work in intergovernmental and national metrology organisations and
institutes throughout the year.

https://iycnglobal.wixsite.com/competition
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IUPAC Wire
2020 CHEMRAWN VII Prize for Green
Chemistry—Call for Nominations

I

UPAC is seeking nominations for the 2020
CHEMRAWN VII Prize for Green Chemistry. The
Prize of USD 5000 is to be granted to a young
investigator (less than 45 years of age) from an
emerging region who is actively contributing to
research in Green Chemistry.

The CHEMRAWN VII Prize was first announced in
August 2008 and since, has been awarded every
two years at the IUPAC International Conference
on Green Chemistry. The Prize has been awarded to
Noureddine Yassaa (Algeria) in 2010, Rashimi Sanghi (India) in 2012, Vania G. Zuin (Brazil) in 2014, Ali
Maleki (Iran) in 2016, and Mirabbos Hojamberdiev
(Uzbekistan) in 2018.
Nominations for the 2020 Prize must be submitted by 31 May 2020. Each nomination should include a
CV and two letters of support, plus a brief summary of
accomplishments illustrating the contributions of the
applicant to research in Green Chemistry. Examples of
research topics that are covered by the prize include:
– Atmospheric Chemistry
– Use of Alternative Feedstocks
– Use of Innocuous Reagents
– Employing Natural Processes
– Use of Alternative Solvents
– Design of Safer Chemicals
– Developing Alternative Reaction Conditions
– Minimizing Energy Consumption
The Selection Committee comprises the Chair of
IUPAC Committee on Chemical Research Applied to
World Needs, CHEMRAWN, and the Chair of the Interdivisional Committee on Green Chemistry for Sustainable Development. The Award will be presented at the
9th IUPAC International Conference on Green Chemistry, 18-22 October 2020, Athens, Greece, and where
the winner will give a lecture.

https://iupac.org/2020-chemrawn-vii-prize-for-green-chemistry-callfor-nominations/

Green Chemistry for Life research grants

T

he Green Chemistry for Life research grants
programme is part of the PhosAgro/UNESCO/
IUPAC Partnership in Green Chemistry for Life.
The grants aim to provide support for green chemistry
solutions and to encourage the elaboration by young
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scientists of projects that focus on the designing of
sustainable products and processes that minimize
or eliminate the use and generation of hazardous
substances. One of the grants provides support for
a research project on the use of phosphogypsum, a
by-product generated in great quantities when producing phosphoric acid and phosphate fertilizers.
The call for applications for the 2020 Green Chemistry
research grants for young scientists, including the special grant for research projects on phosphogypsum, is
open until 25 April 2020.
In 2019, seven innovative research projects were
awarded to promising young scientists. The formal
award-giving ceremony was held in the framework of
the World Science Day for Peace and Development
that took places at UNESCO headquarters in Paris
(France) on 8 November 2019. The recipients of the
2019 Green Chemistry for Life grants are as follows:
Dr Sara Abdel Hamid Abdel Gaber, Institute of Nanoscience and Nanotechnology, Kafrelsheikh University, Egypt; Phytomediated Green Synthesis of Magnetic
Iron Oxide Nanoparticles for Biomedical Applications
Dr Jesús Campos Manzano, Institute for Chemical
Research (IIQ), CSIC-University of Sevilla, Spain; Tandem Catalysis for Plastic Degradation
Dr María Antonieta Fernández-Herrera, Laboratory
of Biomolecules and Biomaterials, Department of Applied Physics, Centro de Investigación y de Estudios
Avanzados, Mexico; Development of plant growth regulators for habanero pepper from Yucatan Peninsula
through an eco-friendly chemical transformation of
steroidal sapogenins
Dr Galina Kalashnikova, Nanomaterials Research
Centre of the Federal Research Centre “Kola Science
Centre of the Russian Academy of Sciences” (FRC KSC
RAS), Russian Federation; The development of a universal and green method for the granulation of synthetic
titanosilicate materials (sorbents, catalysts, recoverable
matrices) created based on end-product waste from regional ore-enrichment and metallurgical plants
Dr Wilbert Mtangi, Institute of Materials Science,
Processing and Engineering Technology, Chinhoyi University of Technology, Zimbabwe; Hydrogen generation using chiral photoelectrodes for water splitting
Dr Abu Ashfaqur Sajib, Laboratory of Molecular Biotechnology, Department of Genetic Engineering and Biotechnology, University of Dhaka, Bangladesh; Novel multifunctional enzyme for biofuel
production from lignocellulosic wastes
And for the special grant for research on Phosphogypsum:

IUPAC Wire
Dr Hamdy Hefny, Central Metallurgical Research
and Development Institute (CMRDI), Egypt; Utilization
of Phosphogypsum for Heavy Metals Immobilization in
Contaminated Soil and Extraction of Useful Materials

https://iupac.org/2020-green-chemistry-for-life-research-grants-foryoung-scientists/

John Macor is Awarded the 2020
IUPAC-Richter Prize

T

he 2020 IUPACRichter
Prize
in
Medicinal
Chemistry has been
awarded
to
John
Macor, PhD, Global
Head Integrated Drug
Discovery, Sanofi.

Dr. Macor received the
award in recognition of
his outstanding creative
contributions in the field
of medicinal chemistry
research on drugs for
the treatment of migraine. John’s improvements to the
triptan core structure fueled the discovery of an effective drug within the class that displayed superior pharmacokinetics compared to the flagship triptan drug at
that time, sumatriptan. John Macor is a co-discoverer
of two advanced clinical candidates within a new class
of small-molecule anti-migraine drugs, the calcitonin
gene-related peptide (CGRP) inhibitors. One of these
is currently under approval review by the FDA. John
Macor’s contributions to drug design and consistent
support of medicinal chemistry have earned him this
prestigious prize.
The IUPAC-Richter Prize, comprising a plaque and
a check for USD 10 000, will be presented at the XXVI
EFMC-ISMC International Symposium on Medicinal
Chemistry to be held in Basel, Switzerland, 6-10 September 2020. The plaque will be signed by Christopher
M.A. Brett, President of IUPAC, Gábor Orbán, CEO of
Gedeon Richter Plc (Budapest, Hungary), and János
Fischer, Chair of the IUPAC-Richter Prize selection committee. John Macor will present an acceptance lecture
at this Symposium and a second lecture at the 37th ACS
National Medicinal Chemistry Symposium to be held in
New York (28 June - 1 July 2020).
Dr. Macor earned his Ph.D. degree at Princeton

University with Professor E.C. Taylor in 1986. His career has spanned four decades and four different pharmaceutical companies. John began his career at Pfizer in 1986 where he was engaged in a variety of CNS
drug discovery efforts. He moved to Astra Arcus in
1994 and focused on cholinergic drug discovery, John
then moved to Bristol-Myers Squibb in 1997, where he
started in cardiovascular research before transitioning
to neuroscience in 2001 and immunoinflammatory research in 2013. In October 2016, he accepted the role
as Global Head Integrated Drug Discovery for Sanofi.
This year marks the eighth occasion of the
IUPAC-Richter Prize, which was established in 2005
by IUPAC and Richter PLC. Awarded biannually, the
awardee is announced by IUPAC following nominations and the decision of an independent international
Selection Committee. The lecture in which the prize is
awarded occurs alternatively in Europe and in the United States. The previous awardees were: 2006, Malcolm
FG Stevens (UK); 2008, Jan Heeres (Belgium); 2010,
Arun Ghosh (USA); 2012, Stephen Hanessian (Canada);
2014, Helmut Buschmann (Germany); 2016, Michael
Sofia (USA); and 2018, Peter Grootenhuis (USA).
The Chair of the current international Selection
Committee is Janos Fischer (IUPAC). The jury members are Yves Auberson (Switzerland), Jonathan Baell
(Australia), Helmut Buschmann (Germany), Wayne
Childers (USA), Kazumi Kondo (Japan), David Rotella
(USA), Gerd Schnorrenberg (Germany), Mike Waring
(UK), and Patrick Woster (USA). The IUPAC-RICHTER
Prize is recognized internationally, as demonstrated by
a high number of nominations of successful and internationally renowned scientists in drug research.

For an overview of the Prize, see https://iupac.org/what-we-do/awards/
iupac-richter-prize-medicinal-chemistry/

7th Polymer International–IUPAC Award
goes to Guihua Yu

T

he Editorial Board of Polymer International
and the IUPAC Polymer Division are delighted
to announce that Guihua Yu (University of
Texas at Austin, USA) is the winner of the 7th Polymer
International–IUPAC award for Creativity in Applied
Polymer Science.
This award celebrates the outstanding contributions
that Professor Yu has made to polymer nanoscience
and engineering. He has achieved extraordinary research accomplishments and shown remarkable
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creativity and scientific
scholarship in several areas of materials science.
Professor Yu has
made significant contributions to synthesis and
fundamental investigation of new multifunctional polymer nanostructures with novel
chemical and physical
properties, and their significant applications in
advanced energy, sustainability and environmental technologies. A rising
leader in the field of polymer science, he has authored
over 150 articles in peer-reviewed journals and his
work has garnered more than 19,000 citations, with 21
articles having each received over 200 citations. The
work of his research group has been featured in prominent journals and global scientific news.
Professor Yu will give a lecture and receive this
award at the World Polymer Congress (http://www.
macro2020.org/), which will be held in Jeju Island,
South Korea, 5-9 July 2020. The award includes
$5,000, plus travel and hotel accommodation expenses to attend MACRO 2020.

https://iupac.org/7th-polymer-international-iupac-award-goes-toguihua-yu/

2020 IUPAC-ThalesNano Prize In Flow
Chemistry and Microfluidics—Call For
Nominations

T

he IUPAC-ThalesNano Prize in Flow Chemistry
and Microfluidics is to be awarded to an internationally recognized scientist, whose activities
or published accounts have made an outstanding contribution in the field of flow chemistry, microfluidics,
micro fabrication, and micro systems engineering in
academia or industry. Nomination materials should
be submitted by 31 May 2020 by visiting the website.

https://iupac.org/2020-iupac-thalesnano-prize-in-flow-chemistry-andmicrofluidics-call-for-nominations/

Advancing Science as a Global Public
Good: ISC Action Plan 2019–2021

T

he International Science Council’s (ISC) released
a new action plan for action over the next two
and a half years. The document most important
purpose is to form a practical framework for the ISC’s
work, in all of its key functions, until the end of 2021.

The Action plan gives
effect to the Council’s
vision and mission, contained in the high-level
ADVANCING SCIENCE AS
A GLOBAL PUBLIC GOOD
strategy published on the
ACTION PLAN 2019 – 2021
occasion of the Council’s
launch in 2018. In addition, it serves as a basis
for active engagement
with ISC members, and as
a point of departure for
dialogue and cooperation
with partners and funders
who share our objectives.
The Action Plan is intended to be a living document, allowing the ISC
the flexibility to respond
to new and emerging opportunities, and to adapt to
ongoing strategic reflection and development. It will
also provide a basis for continual monitoring and progress reporting to members and other stakeholders.
At the heart of the Action Plan is a selection of
projects and programmes that are relevant to all scientific fields and all parts of the world. Some of these are
already in progress; others are ready for development.
Many encompass and build on ongoing ISC activities,
including the Council’s portfolio of international research programmes, scientific committees, networks,
data bodies and observing systems.
Call to action: The ISC seeks partnerships with
members, with other international scientific organizations, with funders and with stakeholders in the public and private sectors who are inspired by the actions
presented in the Plan and who want to join ISC and
who share the ambitions captured in the global call.
ISC’s projects and programmes cover four domains of
impact: i) the 2030 Agenda for Sustainable Development; ii) The Digital Revolution; iii) Science in Policy
and Public Discourse; and iv) The Evolution of Science
and Science Systems.

https://council.science/actionplan/
26

Chemistry International

April-June 2020

IUPAC Wire
Bulletin, Wendy Warr (former Chair of CPEP, the committee preceding CPCDS) remembers Bill. See https://
bulletin.acscinf.org/node/1017

Eye-Openers

A

n initiative of KNCV, i.e. The Royal Netherlands
Chemical Society, Eye-openers is an online
stage for talented young (and not so young)
scientists. Here they tell about their research, what’s
it about, what inspires them and what they’re dreaming of. In clear language, visually stunning and in one
minute only.

During IUPAC2019 in Paris, the cast met with a few special guests and planned for a series of Honorary editions.. One of them was Ben Feringa, and together they
lost no time in making science fiction a reality! Another
guest was Krzysztof Matyjaszewski who explained how
by going to smaller and smaller dimensions, we can
solve big problems. With Daniel Nocera, they imagined
how to produce fuel and food from sunlight. And with
Bert Meijer, we simply learned how easy it is to fall in
love with molecules.

https://www.eye-openers.nl/en/

In Memoriam
William Geoﬀrey Town, 31 March 1943 - 24 June 2019
Bill Town passed away suddenly, of a cardiac arrest,
on June 24, 2019, at the age of 76. Bill was the son
of William Henry Town and Amy Town (née Morton).
He grew up in Dagenham, Essex, U.K. He obtained a
B.Sc. in chemistry from the University of Birmingham
in 1964, and a Ph.D. from the University of Lancaster in
1967. His specialism was crystallography. Later, when
he founded his own company, he achieved accreditation from the Chartered Association of Certified Accountants.
In IUPAC, William Town shared his expertise of
Chemical Nomenclature and Structure Representation rightly with Division VIII, of which he was a Titular
Member in 2002-03 and since, a member of the Division Advisory Committee. He chaired a task group
on Graphical Representation Standards for Chemical
Structure Diagrams which resulted in IUPAC recommendations published in 2006 and 2008.
In the Winter 2019 of the Chemical Information

Mary L. Good, 20 June 1931 – 20 November 2019
Mary Good was an American inorganic chemist
who received her PhD in 1955, and accepted a position at Louisiana State University in Baton Rouge. Her
early work included iodine and sulfur chemistry and
managing the radiochemistry laboratory. In addition
to her career, she was all her life extensively involved
in public service and served on the board of numerous organizations. In 1980, Good was appointed to the
National Science Board by President Carter, and was
reappointed by President Reagan. Later, she served
as the Under Secretary for Technology in the United
States Department of Commerce from 1993 to 1997
under President Bill Clinton.
Mary Good was very important to IUPAC, primarily in the 1980s and early 1990s. Starting in 1981, Mary
Good presided the Inorganic Chemistry Division for
four years, and continued to serve on the Bureau and
Executive Committee the following eight years. She
was the very first woman to serve at the executive level of the Union. No later than last year, former IUPAC
President Nicole Moreau recognized that achievement
in a feature titled “Women’s Increasing Responsibilities in IUPAC since 1975” (Chemistry International, July 2019, p. 53; in that feature a group photo of
the IUPAC Executive Committee at the headquarters
of the Russian Academy of Sciences, in Moscow, 1617 May 1988, is reproduced). Mary Good was involved
with the US National Committee for IUPAC and mostly
responsible for setting up the IUPAC General Assembly in Boston in 1987. That year she also served as
President of the American Chemical Society. In 1989,
Good was instrumental in introducing the “Chemistry
in Action” program, encouraging IUPAC members to
become active and visible leaders in areas of scientific
and social importance, including the atmosphere and
the environment, energy processes, advanced materials, and bio-technology (D. A. O’Sullivan, “New IUPAC
program broadens organization’s scope”(Chem. Eng.
News 1989, 67, 38, 25-27)).
In 2004, Dr. Good received the National Science
Foundation’s highest honor, the Vannevar Bush Award
“For her achievements as an educator and industrial
research manager. An extraordinary statesperson, a
distinguished public servant, and a remarkable scientist, she has contributed broadly to the understanding
and promotion of the value of science and technology.”
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Information about new, current, and complete
IUPAC projects and related initiatives.
See also www.iupac.org/projects

The Environment, Health and Food
Safety Impact of Microplastics
This project brings scientists and experts across IUPAC
Divisions together to tackle the microplastics issue
from published results and data in literature. Plastic
is the most important material (iron and steel too) in
terms of their environmental impacts in a UNEP (2010)
report. Unintentional breakdown debris (from 1 μm
to 5 mm) of plastic is termed microplastics. The issue
of microplastics in the environment has recently become the media focus as they are regularly ingested
by people worldwide. However, their impacts on the
environment, human health, or food safety are not fully
understood yet.
Due to the nature of the problem, the high-risk level,
and the wide distribution (it adversely affects billions
of people and the whole biosphere) of microplastics, it
is necessary for polymer experts, analytical chemists,
environmental scientists, and diversified stakeholders
experts from all areas to work together on this important, interdisciplinary mission. The consortium will i)
collect the literature and data from literature, ii) model
the distribution of microplastics in the environment, iii)
measure the consequences to biosphere and the environmental impact, iv) degradability, bioavailability,
and toxicity, v) risk assessment, and conclusions and
recommendations.

For more information and comments, contact Task Group Chair Weiping
Wu <Weiping.Wu@city.ac.uk> | https://iupac.org/project/2019-026-2-600

Structure-based nomenclature for
irregular linear, star, comb and brush
polymers with different types of constitutional repeating units (CRU)
This project is intended as a complement to the project
2013-031-3-800, “Structure-based nomenclature for irregular linear, star, comb and brush polymers,” which
provides guidelines for the nomenclature of linear and
branched polymers with three or more blocks that are
of identical constitutional repeating units (CRU). This
new project will provide guidelines for the nomenclature of the same type of polymers but, importantly, it
will extend the nomenclature so that polymers containing more than one type of CRU can be easily and
uniquely described.
In research and in industry, there is a need for clear
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guidelines for the nomenclature of such materials,
both for articles and patents. On the one hand, recent
developments in “controlled” polymer chemistry allow
for greater control over polymer structures, and on the
other hand, an increasing market demand for more
complex materials, have together meant that polymeric structures are more complex and better defined. The
current IUPAC recommendations can deal with most
structures, but are increasingly becoming outdated,
and in some cases, surpassed by the complexity of recently reported polymer skeletons. Source-based nomenclature has recently undergone a massive update.
It can deal with most common structures; however, it
suffers from its intrinsic incapability to deliver absolutely unique names for unique structures. This project will deliver recommendations for structure-based
nomenclature which will be able to uniquely identify
polymers and copolymers which contain a multiple
number of CRUs in complex linear, star, comb and
brush-based structures.

For more information and comments, contact Task Group Chair
Jiazhong Chen <jiazhong.chen@usa.dupont.com> | https://iupac.org/
project/2019-036-1-800

Preparation of the 5th Edition of the
IUPAC Green Book
The first IUPAC Manual of Symbols and Terminology
for Physicochemical Quantities and Units (the Green
Book) of which this will be the direct successor, was
published in 1969, with the object of “securing clarity
and precision, and wider agreement in the use of symbols, by chemists in different countries, among physicists, chemists and engineers, and by editors of scientific journals.” In 1988, it underwent major extension
and revision and was given the simplified title Quantities, Units and Symbols in Physical Chemistry.
The 3rd edition (first released in 2007) and the 4th
currently (to be released this year) have a significantly extended index that provides a dictionary of terms
and symbols and useful conversion tables. Information
in the Green Book is synthesized from IUPAC, IUPAP,
and ISO. The 3rd edition has been available as a PDF
since 2008. With this 5th edition, the contents will be
again reviewed, to identify which aspects should be
retained (e.g. should all the data tables be retained),
what areas need to be revised, enhanced or deleted,
and which topics needed to be added (e.g. perhaps
less emphasis on data tables, and more information on

NMR, nanoscience, computational chemistry and simulations, non-equilibrium thermodynamics and statistical mechanics etc.).

Digitally Native Book
The task group plans to evaluate the methodology used with the preparation of the translations of the
3rd Edition which created an XML version of the Green
Book and tested the software infrastructure to use this
XML version to derive the print versions. This would
enable the production of more versatile Web based
versions of the Green Book in addition to the printed
book. This would also facilitate semantically marked
up content very suitable to link to the evolving IUPAC
Gold Book and provide an online resource to be used
by others in generating correct text for other publications which use the material in the Green Book (i.e.
symbols and units).

For more information and comments, contact Task Group Chair Jeremy Frey
<J.G.Frey@soton.ac.uk> | https://iupac.org/project/2019-001-2-100

Nomenclature and Associated
Terminology for Inorganic Nanoscale
Particles
Nanoscale particles are receiving increased attention
worldwide, with numerous commercial and technological applications leading to significant societal impact. There is a steady increase of publications on such
materials, and a growing interest in the application of
these materials and their associated chemistries to new
fields. Particles, in general, are an enormous contributor to international commerce, advanced technologies,
science, and the chemical industry at large. Almost all
chemical and manufacturing processes include the use
of, or creation of particles.
Currently there is not an established nomenclature
system for describing particulate materials. Particles,
much like polymers, can have similar chemical identities, but due to particle structure, size, and distribution of properties they can have distinct behaviors. The
lack of proper naming conventions frequently leads
to confusion regarding the type of particle being described or used in literature and in commerce. Particles
are extensively exploited in the chemical and material
science industries, and growing regulatory monitoring
activities predicate a need for procedures for naming
particulate materials in a meaningful and systematic
manner. Notably, these materials lie in an area that is

not explicitly covered by the nomenclature rules for inorganic or organic compounds. Hence, there is a need
to develop IUPAC recommendations for the nomenclature and associated terminology for particles and
populations of particles.
This project will begin the development a framework for the nomenclature of inorganic particles,
building upon and refining existing principles derived
from polymers, ongoing efforts on carbon nanotubes,
ISO terminology, and opportunities with InChI, in addition to developing new frameworks for future materials. The intent is to develop conventions for the clear
description of inorganic particles, their modifications
(surface and bulk) and populations.

For more information and comments, contact Task Group Chair Edwin
Constable Edwin.Constable@unibas.ch | https://iupac.org/project/
2019-016-3-800

Per and polyfluroalkyl substances in
the environment and their impacts on
human health
Per- and polyfluoroalkyl substances (PFASs) are a major environmental concern globally due to their widespread usage and persistence. They found widespread
applications in industry due to their unique chemistry
of having both hydrophilic and hydrophobic (surfactant-like) properties. However, concerns about these
chemicals have been growing due to their long-term
persistence in the environment, potential for bioaccumulation and toxicity to human and ecological health.
Consequently, two PFASs (PFOS, PFOA have already
been listed on the Stockholm Convention for POPs,
whereas the third compo (PFHxS) is about to be listed.
This means the emerging economies will have to respond to this issue in near future.
In 2001, when it was realized that PFASs are bioaccumulative, contrary to previous assessment, the manufacturers such as 3M and DuPont voluntarily withdrew their manufacturing of PFOS. At that time China
and India took up the production of these chemicals
and hence the problem had virtually shifted to emerging economies. The true extent of PFAS problem has
not been recognized in the emerging economies and
this may be a “sleeper” issue.
Since 2000 a number of studies have been carried
out in USA including USEPA’s exposure study (201315) involving > 36000 samples which showed that
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drinking water of 6 million people in USA exceeded the
Lifetime Health Advisory value of 70 ng/L. Australia
had to respond to widespread contamination of PFASs
in surface and ground waters from Defence facilities
(Airforce bases) and elevated levels of PFASs in blood
of population living in the vicinity. Ecosystem health
guidelines have also been developed in Australia.
Based on the above summary, emerging economies will need to address the PFAS issue in their country in the near future. Hence, this project will provide
a critical synthesis as learnings from the work in the
developed world that can serve as a guidance for
emerging economies. IUPAC is best positioned to take
up this role, due to its global skill base as well as outreach in emerging economies. The Chemistry and the
Environment Division (Div VI) has a strong track record of working with such economies in the environment space.
The synthesis will cover three interdisciplinary areas:
1. Review publications on current analytical techniques

for environmental media (water and soils) and challenges associated with PFAS analyses (persistence in environment, matrix effects on detection and quantitation)
2. Review publications on health effects of PFAS both
fundamental toxicology as well as human health effects
of PFAS exposure arising from environmental media, and
3. A review of the current production of PFAS in
emerging economies, current approved use of PFAS
substance in developed economies, and banned (or
proposed) uses of PFAS substances.
The project will produce a publication based on a
critical evaluation of the current knowledge on PFAS
substances related to three overarching areas, namely:
1. analytical chemistry in environmental media,
2. human health effects from environmental exposure, and
3. PFAS management response by regulatory and policy agencies.

For more information and comments, contact Task Group Chair Bradley Miller
<Miller.BradleyW@epa.gov> | https://iupac.org/project/2019-029-1-600

IUPAC Provisional Recommendations
Provisional Recommendations are preliminary drafts of IUPAC recommendations. These drafts encompass topics
including terminology, nomenclature, and symbols. Following approval, the final recommendations are published
in IUPAC’s journal Pure and Applied Chemistry (PAC) or in IUPAC books. During the commentary period for Provisional Recommendations, interested parties are encouraged to suggest revisions to the recommendation’s author.

Terminology of Polymers in Advanced Lithography
Comments by 31 May 2020

Glossary of Methods and Terms used in Surface
Chemical Analysis
Comments by 30 April 2020

End-of-line Hyphenation of Chemical Names
Comments by 31 May 2020
https://iupac.org/recommendations/under-review-by-the-public/
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Recent IUPAC technical reports and
recommendations that affect the many fields
of pure and applied chemistry.
See also www.iupac.org/what-we-do/journals/

Making an imPACt
Standard Atomic Weight of Hafnium
Revised

elements. For example, radioactive decay of lutetium
alters the isotopic composition of hafnium by producing the light isotope of hafnium-176. Thus, some rare
terrestrial materials can have abnormal isotopic compositions of hafnium with the most extreme known
case being sedimentary chert from South Africa having atomic-weight value of 178.447.
The CIAAW continues to evaluate literature data
which leads to identification of developments in the
measurement science, recognition of new discoveries, and remains committed to modernize its technical
guidelines and work towards further expansion of its
website to include more historical databases. These
changes and considerations will be published in Pure
and Applied Chemistry [2] and can be found online at
the website of The CIAAW (ciaaw.org).

The IUPAC Commission on Isotopic
Abundances
and
Atomic
Weights
(CIAAW) met under
the chairmanship of
Dr. Juris Meija (Canada), at the Federal
Institute for Materials Research and
Testing
(bam.de),
Berlin Germany, in
June 2019. As IUPAC celebrates its centennial in 2019,
its oldest body, the CIAAW, turns 120 with its beginnings
tracing back to Berlin in 1899 [1]. Following its 2019
meeting, the CIAAW recommended changes to the standard atomic weight (i.e. relative atomic mass) of hafnium
based on recent determinations and evaluations of its
isotopic composition:
hafnium: to 178.486 ± 0.006 from 178.49 ± 0.02
The CIAAW continues to recognize the extent
of natural variations in the atomic weights of the

Notes
1.

2.

Nomenclature and terminology for
linear lactic acid-based polymers
(IUPAC Recommendations 2019)

includes aliphatic polyesters and linear, branched, and
star copolymers containing lactic acid-based aliphatic
polyester segments. These polymers have been developed primarily for applications in biological situations
where full performance is required for only a limited
period of time, after which degradation and elimination
occur. Areas of application include surgery, pharmacology, regenerative medicine, dentistry, ecology, agriculture, packaging, etc. To take full advantage of the
outstanding properties of these polymers, it is essential

Vert, M., Chen, J., Hellwich, K., et al.
Pure and Applied Chemistry, 2020
Volume 92, Issue 1, pp. 193-211
https://doi.org/10.1515/pac-2017-1007
For more than 60 years, scientists have studied polymers based on lactic acid enantiomers. This family

COOH

H

COOH

H
1:1 mixture of R and S enantiomers
(racemate)

C

C
HO

For a historical account of the CIAAW, see J.R. De
Laeter and J. Meija (23 Jan 2019) “A Weighted Service
to Chemistry” IUPAC 100 Stories. Retrieved from
https://iupac.org/100/stories/ciaaw-in-the-service-ofchemistry/ and references therein.
The “Atomic Weights of the Elements 2017” is to
appear next in Pure and Applied Chemistry; see https://
www.ciaaw.org/publications.htm for release.

CH3

H 3C

OH

Preferred IUPAC names (PINs)
(R)-2-hydroxypropanoic acid

(S)-2-hydroxypropanoic acid

rac-2-hydroxypropanoic acid

(S)-lactic acid

(RS)-2-hydroxypropanoic acid

Other IUPAC approved names
(R)-lactic acid

rac-lactic acid
(RS)-lactic acid
Structures and names of the lactic acids used for preparation of lactic acid-based polymers
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that a unique terminology and mode of naming is used
to identify, qualify, and distinguish the members of this
polymer family and their particularities.
A polymer can be systematically named using either
the ‘Structure-based’ or the ‘Source-based’ nomenclature systems extended to non-linear macromolecules.
Both systems are general and enable the naming of
most organic polymers. However, in the case of chiral
aliphatic polymers based on lactic acid enantiomers,
academic and patent literatures can be confusing, because specialists as well as non-specialists frequently use different names and abbreviations that do not
respect the particularities originating from the source
and structure-dependent factors affecting material and
degradation properties. In order to facilitate an efficient
exchange of accurate information, the IUPAC Subcommittee on Polymer Terminology prepared the present
recommendations, which provide the nomenclature and
terminology rules and the abbreviations to be respected
in all fields concerned with the science and the applications of these degradable polymers.

Nomenclature for boranes and related
species (IUPAC Recommendations 2019)
Beckett, M.A., Brellochs, B., Chizhevsky, I.T., et al.
Pure and Applied Chemistry, 2020
Volume 92, Issue 2, pp. 357-383
https://doi.org/10.1515/pac-2018-0205
An appraisal of the current IUPAC recommendations
for the nomenclature of boranes and related systems
has been undertaken. New developments in the field
have been investigated and existing nomenclature
systems have been adapted to accommodate these
new developments. The principal areas considered
are stoichiometric and structural nomenclature (including heteroatom and metal-atom subrogation,
as well as substitution of hydrogen), conjoined-cage
species, supra-icosahedral systems, and sub-icosahedral non-standard structures. Elements of substitutive,
additive, and replacement nomenclature systems have
been integrated into individual names to address contentious problems in boron nomenclature that have
been around for a long time.

Brief guide to the nomenclature of
organic chemistry (IUPAC Technical
Report)
Hellwich, K.-H., Hartshorn, R.M., Yerin, A., et al.
Pure and Applied Chemistry, 2020
Volume 92, Issue 3, pp. 527-539
https://doi.org/10.1515/pac-2019-0104
This IUPAC Technical Report is one of a series that
seeks to distil the essentials of IUPAC nomenclature
recommendations. The present report provides a succinct summary of material presented in the publication
Nomenclature of Organic Chemistry—IUPAC Recommendations and Preferred Names 2013, the so -called
Blue Book.
The content of this report is also produced as a
four-sided lift-out document for easy dissemination
(available as PAC supplementary information) and reproduced in this issue as center fold.
See IUPAC project 2010-055-1-800 details and other similar documents, including the Brief Guide to the
Nomenclature of Inorganic Chemistry and numerous
translations.

https://iupac.org/project/2010-055-1-800
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see PAC p. 380 to learn the proper nomenclature of this
isonido structure

Conference Call

Reports from recent conferences and symposia
See also www.iupac.org/events

TAN 19: International Superheavy
Element Research Community
by Christoph Düllmann and Michael Block,
TAN 19 co-chairs
The 6th International Conference on the Chemistry and
Physics of the Transactinide Elements (TAN 19) took
place in Wilhelmshaven, Germany from 25-30 August
2019. About 130 researchers from 19 countries on 4
continents gathered to discuss all experimental and
theoretical aspects of this multifaceted science field
focusing on the heaviest elements. The scientists presented their most recent achievements investigating
the atomic, chemical, and nuclear properties of these
exotic elements at the end of the periodic table.
TAN 19 took place during the International Year
of the Periodic Table (IYPT) 2019 proclaimed by the
United Nations celebrating the 150th anniversary of the
publication of this icon of the natural sciences by Dmitry Mendeleev in 1869. The periodic table has expanded
to include 118 elements up to oganesson, which completes the periodic table’s seventh period.
On the occasion of IYPT, the TAN 19 featured a special symposium. Key members of the teams that have
discovered the chemical elements 107-118, including
G. Münzenberg and P. Armbruster from the GSI Helmholtzzentrum für Schwerionenforschung, Darmstadt,
Germany, discoverers of elements 107–112 (bohrium,
hassium, meitnerium, darmstadtium, roentgenium and
copernicium), K. Morimoto from RIKEN Nishina Center for Accelerator-Based Science in Japan, member
of the discoverer team of element 113 (nihonium),
and Yuri Oganessian from the Joint Institute for Nuclear Research (JINR) in Dubna, Russia, the leader of
the discovery teams of elements 114-118 (flerovium,

moscovium, livermorium, tennessine and oganesson)
were among the distinguished participants.
This IYPT special symposium featured welcome
addresses from the presidents of the International
Unions of Pure and Applied Chemistry (IUPAC) and
Physics (IUPAP), Prof. Zhou and Prof. Spiro, respectively, and their national counterparts from the Deutsche
Physikalische Gesellschaft (DPG) and the Gesellschaft
Deutscher Chemiker (GDCh), Prof. Meschede and Dr.
Urmann, respectively.
Prof. G. Münzenberg, Dr. Morimoto and Prof. Oganessian reviewed their pioneering work on the element
discovery experiments. Their presentations were complemented by talks from Prof. K. Ruthenberg (HS Coburg, Germany), Dr. P. Thyssen (KU Leuven, Belgium)
and Prof. G. Boeck (Univ. Rostock, Germany) that illuminated historical and philosophical aspects of the Periodic Table. G. Boeck, for example, described the role of the
German Chemist Lothar Meyer in the development of
the periodic table. He was born in Varel, a small nearby
town south of Wilhelmshaven. The present directors of
the research centers where the elements 107-118 were
discovered, Prof. P. Giubellino, Scientific Managing Director of GSI and the international facility FAIR (Facility
for Antiproton and Ion Research) that is presently under
construction in Darmstadt, Prof. H. En’yo, and Prof. S.
Dmitriev, director of JINR’s Flerov Laboratory of Nuclear Reactions discussed the future research directions in
superheavy element research in their laboratories.
The TAN conference series was established in
1999, when it took place in Seeheim, Germany. It was
then held in the USA, Switzerland, Russia and Japan,
and now returned back to Germany. The meeting was
organized by the GSI Helmholtzzentrum für Schwerionenforschung in Darmstadt, the Helmholtz Institute
Element discoverers,
lab directors and the
conference chairs
during the special symposium on the occasion
of IYPT 2019. (From left
to right: Prof. Düllmann,
Prof. Armbruster,
Prof. Münzenberg,
Prof. Giubellino, Dr.
Morimoto, Prof. En’yo,
Prof. Dmitiriev, Prof.
Oganessian, Prof.
Block) (copyright: GSI)
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Reports from recent conferences and symposia
See also www.iupac.org/
www.iupac.org/events

Participants of the TAN19 conference (copyright: GSI)

Mainz, and the Johannes Gutenberg University Mainz,
with Prof. Ch. Düllmann and Prof. M. Block as conference chairs. The scientific program comprised 51 oral
presentations and 38 poster contributions. Six young
scientists received awards sponsored by NuPECC and
GDCh for their outstanding poster contributions.
The TAN 19 was endorsed by IUPAC, IUPAP, and
EuChemS and was financially supported by DFG,
GDCh, NuPECC, Johannes Gutenberg University
Mainz, GSI Helmholtzzentrum Darmstadt, and Helmholtz Institute Mainz.

4th IUPAC International Conference
on Agrochemicals Protecting Crops,
Health and Natural Environment
Discovery and development of synthetic
and natural products for health and pests
management

by Najam Akhtar Shakil and J. Kumar, Conveners
The 4th IUPAC International Conference on
Agrochemicals Protecting Crops, Health and Natural
Environment—“Discovery and development of synthetic and natural products for health and pests
management” was held at the National Agricultural
Science Centre Complex, New Delhi, India from 7-10
January 2020. The conference acted as a forum for
scientists of different disciplines, from academia,
government, and industry to discuss the latest trends
and discoveries in agrochemicals and phytomedicines and to suggest how these may impact on future
policies at State and National levels. Honorable Union
Minister of State for Panchayati Raj and Agriculture
and Farmers’ Welfare, Government of India, Shri Parshottam Rupala, was the Chief Guest of the inaugural
function while Secretary, Department of Chemicals
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and Petrochemicals, Govt. of India, Shri P. Raghavendra Rao was a special guest. A.K. Singh, Deputy Director General (Agricultural Extension), ICAR
and Director, Indian Agricultural Research Institute,
Pusa, New Delhi and Co-Patron of the function was
also present at the Inaugural function. Rai Kookana,
CSIRO, Australia, IUPAC representative, Jitendra Kumar & N.A. Shakil, conveners and Pankaj & V.S. Rana,
co-conveners along with esteemed invited guests,
distinguished delegates, representatives from academic and industry partners and media were present during the inaugural function on 7 January 2019.
The conference attracted over 265 participants coming mainly from India but also from both developed
and developing countries such as Japan, Sudan, USA,
Australia, Germany, Switzerland, Afghanistan, etc.
and included around 150 young scientists. The scientific programme was supplemented by an exhibition
of scientific equipment and laboratory supplies.
The conference was spread over four days and
had eleven plenary lectures, 36 invited lectures and 61
oral presentations in 24 sessions as well as 44 poster
presentations in 3 different sessions by the different
participants from India and abroad. A total of 20 delegates from 10 different countries such as USA, Australia, Japan, Switzerland, Venezuela, Afghanistan, Sudan
were also present during the conference. The inaugural
session was covered by Delhi Doordarshan Kisan, Official Agriculture Channel of India, and was telecast on 9
January 2020. Each day of the conference started with
a plenary session and over the four days eleven plenary lectures were given covering various aspects of
the research and development of agrochemicals, integrated pest management, nutraceuticals, and medicinal
plants. The plenary lectures were delivered by scientists coming not only from India but also from Australia, USA, Japan, and Switzerland. The plenary sessions
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were followed by concurrent sessions at which a total
of 36 invited lectures and 61 oral presentations were
given covering topics such as pesticide residues, crop
pests and diseases, exploring biodiversity for biopesticides and phytomedicines, genetically modified crops,
pesticide resistance management, integrated pest management and nanotechnology. The oral lectures were
presented at the conference with prizes given to the six
judged to be the most outstanding: Modified QuEChERS based approach for the analysis and estimation of
the Gibberellic acid (GA3) residues in chilli and its soil
using LC-MS/MS by Mahesh Kumar Saini, Samsul Alam,
Mukesh Kumar Singh, Sudeep Mishra, Lalitesh Kumar
Thakur and Jitendra Kumar, Analytical Division Institute
of Pesticide Formulation Technology, India.
Strategic use of pesticide for production of “Zero
Residue” grape: Taking the advantage of modified field
dissipation study by Ahammed Shabeer T.P., Sandip
Hingmire and Kaushik Banerjee, ICAR-National Research Centre for Grapes, India.
Sorption of sulphonamide antibiotics in sandy loam
soils by Neethu Narayanan, Suman Gupta and Tirthankar Banerjee, ICAR-Indian Agricultural Research Institute, India.
Fungicidal effect of nanoemulsions of neem and
citronella oils against Rhizoctonia solani and Sclerotium rolfsii by Eisa O M Ali, Najam A Shakil, Virendra
S Rana, Dhruba J Sarkar, Sujan Majumder, Parshant
Kaushik, Braj B Singh and Jitendra Kumar, Department
of Pesticides and Toxicology, Faculty of Agricultural
Sciences, University of Gezira, Sudan and Division of

Agricultural Chemicals, ICAR-Indian Agricultural Research Institute, India.
Spiropidion discovery: broad spectrum control of
sucking pests and mites for multi-crop utility by Vikas
Sikervar, M Muehlebach, P Maienfisch, A Buchholz and
T Smejkal, Syngenta Biosciences Pvt. Ltd. India.
Development of slow release bioactive formulations using electrospinning technique by Dhruba Jyoti Sarkar, S. Das, D. Mohanty, B. K. Behera, B. K. Das,
ICAR-Central Inland Fisheries Research Institute Barrackpore, India.
In addition, out of 44 posters, three were selected
to be the best among the lot:
Microwave assisted synthesis of novel ferrocenyl
chalcones for root knot nematode management in
tomato by Dinesh K Yadav, Pankaj, Kailash Pati Tripathi, Sameer Ranjan Misra, Parshant Kaushik, Virendra
Singh Rana, Dilip Khatri and Najam Akhtar Shakil, Division of Agricultural Chemicals, Division of Nematology, ICAR-Indian Agricultural Research Institute, India.
Liquid chromatography tandem mass spectroscopy
methods for simultaneous determination of eighty-one
pesticides in coriander by Vivek Ahluwalia, Mukesh K
Singh, Anu Kumari, Sudeep Mishra, Mahesh K. Saini,
Samsul Alam, Lalitesh K. Thakur, Jitendra Kumar, Institute of Pesticide Formulation Technology, India.
Diversity of Pollinator bee fauna vis-à-vis crops
from Manipur by Jyoti, Nando Kumar, Romilla Akoijam
and Debjani Dey, Division of Entomology, Indian Agricultural Research Institute, India and ICAR research
complex for NEH region (Manipur center), India.
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MALTA IX Conference on Chemistry
and Peace in the Middle East, Malta,
December 2019

scientific topics of interest to the participants and related to the pressing issues of regional importance.

by Zafra Lerman and Yehuda Shevah

The Conference featured plenary lectures by Nobel
Laureates Ada Yonath (Weizmann Institute of Science,
Israel; NL 2009) on Origin of Life; Ben Feringa, on Science and Education Opening Windows to the Future
(University of Groningen, Netherlands; NL, 2016); internationally-known chemists Omar Yaghi, University of
California, Berkeley, on Reticular Chemistry and Water
Harvesting from Air; Mohamed El-Naggar, University
of Southern California, on Microbial Electron Conduits:
Adventures at the Biotic-Abiotic Interface; and Omar
Farha, Northwestern University, on Smart and Programmable Sponges. A keynote lecture was delivered
by Anne Dare from the US Agency for International
Development (USAID) Middle East Regional Cooperation (MERC) Program. The plenary and keynote lectures were followed by workshops on topics of interest
to the participants.

Malta Conferences Foundation (MCF) is an independent nonprofit organization which holds a series of
bi-annual conferences, bringing together chemistry
scientists and professionals from the Middle East and
North Africa countries (MENA), with the attendance
of Chemistry Nobel Laureates and leading chemists to
interact with and to inspire the participants to jointly
reflect on regional issues. The MCF provides a platform
for regional cooperation on chemical sciences, aiming to initiate collaborative efforts that will benefit the
environment and the people in the region, creating a
critical mass of scientists to start a chain reaction for
peace, to stop demonizing the unknown other, and to
resolve regional problems.

MALTA IX
The ninth biennial conference, titled “Frontiers of
Science: Innovation, Research, and Education in the
Middle East—a Bridge to Peace” took place in Malta, from 8-13 December 2019. The conference was
attended by 86 chemists and experts, including students and early-career scientists, from universities
and national institutes in 14 MENA countries, including Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Lebanon,
Morocco, Oman, Palestinian Authority, Qatar, Syria,
Turkey, and the United Arab Emirates. Pakistan was
represented for the first time by request. The participants represented key and influential chemists,
environment researchers, government regulatory
agencies as well as non-governmental advisory bodies and advocacy organizations concerned with science diplomacy, climate change, transboundary and
regional cooperation.

Opening Ceremony
The Conference started with the Opening Ceremony in which Zafra Lerman, MCF President, greeted the
participants. She was followed by greetings offered by
H. E. Dr. George Vella, President of the Republic of Malta; H. E. Stuart Gill, OBE, British High Commissioner for
Malta; Fadila Boughanemi, Deputy Head, DG Research
and Innovation, EU; Ambassador Roberto Tanzi-Albi,
Senior Adviser, Ministry of Foreign Affairs, of Finland;
and Mark Shapiro, Charge d’affaires, American Embassy in Malta. The presenters emphasized the value of
debates and discussions at the conference by leading
world experts and scientists from the Middle East, on
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Plenary and Keynote Lectures

Disciplinary Workshops
Malta IX included guided poster sessions on organic and biochemistry, biophysics and biotechnology;
medicinal chemistry; air, water quality and environment; sustainability of energy and materials resources
and science and technology education at all levels, as

Conference Call

Attendees at the Malta IX Conference pose for a picture. The conference was held in December of 2019 in order to collaborate
on the solutions that Chemistry can offer to the people and environment of the region. Opposite page: George Vella, President
of the Republic of Malta, gives a speech at the opening ceremony.

well as special sessions on chemical, biological, and
nuclear security. In accordance, parallel interactive
workshops were held, chaired by scientists and entrepreneurs, including:
• Nanoscience, Nano-bioscience and Nanotechnology
• Medicinal Chemistry Biotechnology, Organic, Biochemistry, Bio-physics and Biotechnology
• Sustainability of Resources: Energy and Materials
• Environment Air, Water and Soil
• Women in Science Forum
• Science and Technology Education at all Levels
A total of 52 oral and poster presentations were
given by leading scientists, faculty members and graduate students from across the Middle East. The posters
were presented by the researchers to well-attended
crowds, and further elaborated on through guided discussion; forming several groups of participants based
on their interest. The guided discussions, with feedback from attendees, provided opportunities for in
depth interpretation of the presentations and intense
interaction by the group participants.
The group addressed the challenges, the risks and
identify the opportunities to drive the regional agenda to meet the needs and expectations of the Middle
East population and shared new ideas and feasible
innovative projects to foster new collaborations, assuming that only regional cooperation can offer scientific and engineering solutions related to environment

conservation, food security, water, and energy that no
country can offer on its own.
MALTA IX raised the individual leadership capacity
of the young participants, enhancing their abilities and
sharpening their sense of confidence in their scientific
career, emerging with tools needed to transform themselves into effective leaders. As a whole, the participants
showed an increased determination to build cross-border collaborations as a bridge to peace, leading to spirited discussions and proposals for future action.

Special Session on Collaboration with the OPCW.
Jonathan E. Forman and Leiv K. Sydnes,
Co-chairs
The Workshop on Chemical, Biological, and Nuclear Security, titled “Science, Friend or Foe to Security?”
examined scientific, educational and regulatory framework for safety in facilities involving dangerous chemicals and ionizing radiation sources. The Organization
for the Prohibition of Chemical Weapons (OPCW) is
based on a scientific foundation, requiring scientific
and technical expertise for it implementation. As such
the organization fosters dialogue between scientists
and policy makers, allowing OPCW to keep pace with
technological changes and innovations. OPCW recognizes that technology advances can benefit and
challenge the implementation of the Convention and
therefore codes and ethics of conduct and related
guidelines practiced in chemistry should become the
norms of the Chemical Weapons Convention (CWC).
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In accordance, issues discussed at the workshop
included:
• The Hague Ethical Guidelines; applying the norms
of the practice of chemistry to supporting CWC.
• Application of norms and practice of chemistry to
support CWC.
• Chemical safety and security in general
• Promotion of a culture of nuclear security
• Adopting Green Chemistry to support the aims of
the CWC, helping to reduce, or even fully eliminate, the use of toxic chemicals
• Development of educational modules on chemical, biological, and nuclear safety and security
• Introducing educational material on the OPCW
homepage
• Other factors that could influence future Organization of OPCW and international chemical weapons conventions.

Nanoscience, Nano-bioscience and
Nanotechnology. Ali Maleki, Catherine Costello,
Olli Vuola, Co-chairs
•

•

•

•

•

•
•

•

Investigation of a newly based poly-ether-ketone
(PEEK) nanocomposite for used as a dental implant
material
Dynamic control of the mechanism regulating cellular machineries, using a powerful single molecules
tool.
Investigation of the effect of adsorption site, molecular symmetry, and orientation on the pattern of surface-enhanced resonance Raman SERS-CT spectra.
Overview of a design of nanoparticle-based optical
sensor array for various types of luminescent and
plasmonic nanoparticles.
Investigation of biological application using nano-photonics techniques in medicine, food industry,
and molecular functional imaging.
Development of chitosan triacetate nanoparticles to
enhance oral bioavailability of drugs.
Development of biodegradable and biocompatible
nanocomposites for heterogeneous catalysis and
safe solvents in diverse chemical transformations.
Investigation of the mechanisms by which organisms
function to build mineralized tissues.

Medicinal Chemistry biotechnology, organic,
biochemistry, bio-physics and biotechnology
Lia Addadi, Yassen Al-Soud, Hans Shakur,
Co-chairs
•
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Investigation of gold nanoparticles GNPs for visibility of cells and exosomes in a variety of medical
conditions tracking the movement of cells within
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Sprited discussion extends beyond lectures and workshops.
Attendees shared knowledge and experiences throughout
the conference activities.

•

•

•
•

•
•

•

•

•

•

•

the body
Demonstration of small molecule inhibitors of the
DNA homologous repair protein enhance cytotoxicity of anticancer drugs.
Development of a scaffold based bone combined
with drug delivery to treat osteomyelitis after dental treatment
Synthesis and biological evaluation of imidazole
analogs for their anti-tumor activity.
Design, synthesis and biological evaluation of
novel proteasome inhibitors based on the natural
product Carmaphycin B.
Study of the role of the flax lignan as an anti hyperchloesternia and acetylcholinesterase.
Sustainability of Resources: Energy and Material. Suleiman Halasah, David Cahen, Olli Vuola,
C-chairs
Development of new functional and structural
near-defect-free materials which can be incorporated into devices/hardware having longer services life to achieve long lasting sustainable renewable energy systems
Synthesis and application of magnetically separable zinc ferrite for energy conversion and environmental applications.
Investigation of evacuated solar tube heaters with
various fillings to determine best configuration
and efficiency.
Preparation of graphene-like materials aiming to
produce a variety of PAHs for possible optoelectronic and sensing applications
Photocatalytic detoxification of pollutants under
visible light radiation.

Conference Call
•

Investigation of hydrogen and heat generation
from an in-situ hydrogen reactor.

Environment Air, Water and Soil Workshop.
Jawad Shoqeir, Abdusalam Kamal, Yehuda
Shevah, Hans Shakur, Co-chairs
Sustainable management of the environment and
water resources plays a key role in meeting the challenge of climate change and in achieving a secure food
supply and improved public health, as stated by the
UN Sustainable Development Goals (SDGs) (UN. 2015.
Transforming our world: the 2030 Agenda for Sustainable Development https://sustainabledevelopment.
un.org/). Presenters delivered solutions for the complex water problems that we are facing and confronted
with, spread across disciplines and countries within the
region.
Air Quality & Environment
• Volatile organic compound emissions from polyurethane mattresses under sleeping environment
conditions
• Relationships between molecular composition
change and organic aerosol optical properties
• The spatial and temporal distribution, species
composition, and host preference of sand flies in
the Bethlehem District of Palestine
Water Resources Management
• Effect of the Geopolitical Factors on Water Resource Management in Area C
• Analysis of the protracted Water Crisis in the Gaza
Strip and its Possible Solutions
• Going Beyond Aid, a model for long term sustainability of off-grid water and wastewater systems
in the West Bank
• Sustainable resources management in Jordan valley under the increased climate aridity conditions
• Wastewater Treatment and Reuse
• Treatment of wastewater using constructed wetland integrated with microbial fuel cell (MFC)
• Purification of oily produced water by using ceramic membrane
• Removal of paracetamol from aqueous solutions
by the adsorbents produced from spent bleaching earth
• Adsorption of paracetamol on magnetic activated carbon
• Community based interventions for productive
use of greywater of home farming in Jordan.
Industrial Waste Treatment
• Microbial and enzymatic bioremediation of textile
azo dyes residues
• Characterization and preparation of nanotube

•

•

•
•
•
•
•

•
•

activated carbon for the removal of heavy metals
from aqueous solutions
Characterization and preparation of nanotube activated carbon for the removal of heavy metals
from aqueous solutions
Impacts of mercury speciation at the U. S. Department of Energy’s Savannah River site.
Irrigation Research
Off-grid desalination for irrigation in the Jordan
Valley
Enhancing plant growth under fresh and saline
waters irrigation
Effect of deficit irrigation on olive tree performance, yield and oil quality
Science and Technology Education at all Levels.
Rachel Mamlok-Naaman, Itai Kohavi, Co-chairs
Development of science teachers and appropriate
curriculum for various gradesLearning support for
science students with hearing impairmentsTranslation of curricular materials into local languages
Creation of a multi-language web site for students
Establishment of a chat box to develop critical
and creative thinking and informal scientific communication

Closing Session: Work Summary and Future
Action. Yitzhak Apeloig, Russell Johnson,
Co-chair
A closing session was held to summarize the
discussions and the outcomes of the various workshops, emphasizing the need for exchange of information and scientists, across borders. At the end of
the session, the participants endorsed the motion
that Malta X will be held in 2021, marking 20 years
of MCF since its formation by founder Zafra Lerman.

MCF 20th Anniversary
MCF is pleased to announce MALTA X Conference
that will mark the 20th MCF anniversary that will be
held in Malta in December 2021.

To Conclude.
MALTA IX conference provided an important platform for interaction between chemistry scientists and
experts from MENA to discuss issues that today, more
than ever, confront the security and well-being of the
region, including climate change as a factor of tension
and conflict. The climate change in the region, warming and drying at almost twice the global average, environmental degradation, high population growth, fast
urbanization and displacement of refugees are causing economic, political, and environmental distress in
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Zafra Lerman, MCF
President, speaks at the
Malta IX opening ceremony. She was joined by
several noted speakers.
From left to right: Fadila
Boughanemi, Deputy
Head, DG Research
and Innovation, EU;
Ambassador Roberto
Tanzi-Albi, Senior Adviser,
Ministry of Foreign
Affairs, of Finland; H.
E. Dr. George Vella,
President of the Republic
of Malta; Zafra Lerman; H.
E. Stuart Gill, OBE, British
High Commissioner for
Malta; and Mark Shapiro,
Charge d’affaires,
American Embassy
in Malta.

the region and beyond, as stated under the UN 2030
Agenda–Sustainable Development Goals.
The MALTA IX conference provided a networking
space to build alliances around pressing regional issues that would lead to a fruitful collaboration among
the riparian countries. The participants were inspired
to adopt active regional science diplomacy that would
lead to a fruitful collaboration among the riparian
countries. To bridge the gap between disciplines in
chemistry and the environment, between theory and
practice, and to present the latest research and best
cases which will contribute to regional stability for current and future generations.

Dissemination and Publications
Dissemination of findings to relevant stakeholders,
policy-makers and civil societies
Article in Chemistry International
Posting the report on the MCF and IUPAC websites
Publications. Impact of Persistent Droughts on the
Quality of the Middle East Water Resources, 2019. In
Satinder (Ed). Evaluating Water Quality to Prevent
Future Disasters. Separation Science and Technology
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Series, Vol. II. Academic Press and Elsevier Inc. pp.5184. Climate Justice & Food Security: Resolving Climate
Injustice in the Middle East. World Forum on Climate
Change Conference, Glasgow, 2019.

More information
More than 600 Middle East scientists and 16 Nobel laureates are now in the network. In recognition
of MCF achievements, the MCF has received, among
other honors, the CRDF Global George Brown Award
for International Scientific Collaboration and the UN
NOVUS Summit Award for Peace and Justice. More information about MCF can be found at www.maltaconferencesfoundation.org.

Acknowledgement
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Alexander von Humboldt Foundation (Germany), Korea Chemical Industry Research Group, OPCW, UNESCO, the Committee of Concerned Scientists (U.S.),
the ACS, the Ministry of Foreign Affairs of Finland,
Conventions Malta, and the Malta Council for Science
and Technology.

Where 2B & Y

Announcements of conferences, symposia,
workshops, meetings, and other upcoming activities

New Decade
6-10 July 2020, Mauritius
The International Conference on Pure
and Applied Chemistry (ICPAC-2020)
will be held from 6th to 10th July 2020
in Mauritius. The Organising Committee has adopted the theme “Frontiers
in Chemical Sciences for the New Decade” for this event. The Conference
will be held at Hilton Mauritius Resort
& Spa, Flic-en-Flac, Mauritius.
The conference program will feature a wide variety of keynote, plenary, invited, and contributed lectures,
as well as poster sessions. There will also be workshops and symposia conducted by experts on different
chemical aspects.
This conference will provide a platform for participants to share and discuss recent findings of their research covering all topics related to Chemistry.
It will also be an opportunity for participants to visit the island of Mauritius, famous for its sun, sea and
sand, and multicultural aspects.
We look forward to welcoming you, academicians
and researchers, to participate in this international
gathering.

For more information, contact Ponnadurai Ramasami <icpacmru@uom.
ac.mu>, Chair of ICPAC-2020. http://sites.uom.ac.mu/ICPAC2020/

Visas

How to Apply for IUPAC Endorsement

It is a condition of endorsements that organizers
of meetings under the auspices of IUPAC, in
considering the locations of such meetings, should
take all possible steps to ensure the freedom of
all bona fide chemists from throughout the world
to attend irrespective of race, religion, or political
philosophy. IUPAC endorsement implies that entry
visas will be granted to all bona fide chemists
provided application is made not less than three
months in advance. If a visa is not granted one
month before the meeting, the IUPAC Secretariat
should be notified without delay by the applicant.

Conference organizers are invited to complete
an Application for IUPAC Endorsement (AIE)
preferably 2 years and at least 12 months before
the conference. Further information on granting
endorsement is included in the AIE and is available
upon request from the IUPAC Secretariat or online.
www.iupac.org
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31st International Symposium on the
Chemistry of Natural Products
11th International Congress on Biodiversity

Organizers

An EuChemS recognized event

25th-29th October 2020, Napoli - ITALY

Hotel Royal Continental & Centro Congressi Partenope “Federico II”

Topics
v

bioactive natural products and drug discovery

v

role of natural products in cosmetic formulations

v

food and food supplements

v

innovative and eco-friendly materials

v

biodiversity and chemical ecology

v

new methodologies in natural products research

h�ps://www.iscnp31-icob11.org/index.php

Accommoda�on & transporta�on
Email: info@iscnp31-icob11.org

Mark Your Calendar

Upcoming IUPAC-endorsed events
See also www.iupac.org/events

2020
POSTPONED: 13-15 May 2020 • CLEAR • London, United Kingdom
5th International Conference on Contaminated Land, Ecological Assessment and Remediation—CLEAR 2020
Yong Sik Ok, Chair of Program Committee, and Diane Purchase, Chair of Local Organizing Committee:,
E-mail: clear2020@mdx.ac.uk, http://clear2020.mdx.ac.uk/
18-22 May 2020 • Order and Mobility in Polymer Systems • St. Petersburg, Russian Federation
10th International Symposium on Molecular Order and Mobility in Polymer Systems
Sergey Lyulin, Chair of Program Committee of the Symposium, Director of IMC RAS, Head of Laboratory
“Theory and Modeling of Polymer Systems” Institute of Macromolecular Compounds RAS,
E-mail: director@hq.macro.ru, http://momps2020.macro.ru/
18- 22 May 2020 • Polymer Characterization • Venice, Italy
POLY-CHAR 2020 [Venice] – International Polymer Characterization Forum
Valerio Causin, Chair of Local Organizing Committee, Università di Padova,
E-mail: valerio.causin@unipd.it, www.poly-char2020.org
CANCELLED: 31 May - 4 June 2020 • Phosphorus Chemistry • Zhejiang, China
23rd International Conference on Phosphorus Chemistry
Frank H. Ebetino, Dept.of Chemistry, U. of Rochester, Rochester, NY and Charles E. McKenna, USC Center for
Drug Discovery, Program Committee co-chairs. Contact: Feng Ni, E-mail: nifeng@nbu.edu.cn, or
info@icpc23.org, www.icpc23.org
3-5 June 2020 • New Trends in Polymer Science • Turin, Italy
Polymers 2020: New Trends in Polymer Science: Health of the Planet, Health of the People, 2nd PDFA, Polymers:
Design, Function and Application
Francesco Trotta, Pierangiola Bracco, Marco Zanetti, Co-chairs of Program Committee,
E-mail: polymers2020@mdpi.com, http://polymers2020.sciforum.net/
17-19 June 2020 • Frontiers in Chemical Technology • Colombo, Sri Lanka
Shaping Careers of Chemists through Advancement of Chemical Technology
Priyani Paranagama, Chair of Program Committee, President of the Institute of Chemistry, Ceylon
E-mail: priyani@kln.ac.lk, www.web.ichemc.edu.lk/fct/
21-26 June 2020 • Convergence of Nanotechnology with Food and Agriculture • Manchester, NH, USA
Gordon Research Conference
Melanie Kah, vice co-chair, University of Auckland, New Zealand, E-mail: melanie.kah@auckland.ac.nz
https://www.grc.org/nanoscale-science-and-engineering-for-agriculture-and-food-systems-conference/2020/
28 June - 1 July 2020 • Biotechnology • Maastricht, Netherlands
19th International Biotechnology Symposium, joint with the Congress of European Federation of Biotechnology
and NBC-20, the annual Netherlands Biotechnology Conference
Richard van Kranenburg, Corbion and Aldrik Velders, Wageningen University, Program Committee co-chairs,
E-mail: ecb2020@tfigroup.com, www.ecb2020.com
4-10 July 2020 • Postgraduate Summer School on Green Chemistry • Venice, Italy
Sustainable Development through Green Chemistry
Contact: green.chemistry@unive.it, www.unive.it/ssgc
5-10 July 2020 • Coordination Chemistry • Rimini, Italy
The 44th International Conference on Coordination Chemistry – ICCC2020
Maurizio Peruzzini <maurizio.peruzzini@iccom.cnr.it>, Chairman and Giuliano Giambastiani
<giuliano.giambastiani@iccom.cnr.it>, Scientific Secretary <iccc2020@iccom.cnr.it>, www.iccc2020.com
5-9 July 2020 • MACRO2020 • Jeju Island, Korea
48th World Polymer Congress
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Chair: Doo Sung Lee, ex-President, PSK; program chair: Jun Young Lee; secretary general: Dong June Ahn
(ahn@korea.ac.kr); E-mail: secretariat@macro2020.org; www.macro2020.org
CANCELLED: 12-17 July 2020 • Carbohydrate• Shanghai, China
30th International Carbohydrate Symposium
Biao Yu, ICS2020 Chair; Contact: Peng Xu, E-mail: ics2020@sioc.ac.cn, http://ics2020.sioc.ac.cn/
12-17 July 2020 • Photochemistry • Amsterdam, The Netherlands
28th IUPAC Symposium on Photochemistry
A.M. (Fred) Brouwer, van ‘t Hoff Institute for Molecular Sciences, University of Amsterdam, Program
Committee Chair, E-mail: a.m.brouwer@uva.nl, http://photoiupac2020.amsterdam
12-16 July 2020 • Polymer Colloids • Prague, Czech Republic
84th Prague Meeting on Macromolecules – Frontiers of Polymer Colloids
Daniel Horák, Program Committee Chair, E-mail: horak@imc.cas.cz
Conference Office: Ms. Daniela Illnerová, E-mail: sympo@imc.cas.cz, www.imc.cas.cz/sympo/84pmm
13-17 July 2020• Chemistry Education • Cape Town, South Africa
26th IUPAC International Conference on Chemistry Education (ICCE 2020)
Contact/chair of the local organizing committee: Bette Davidowitz <Bette.Davidowitz@uct.ac.za>,
Chemistry Department, University of Cape Town, Rondebosch, South Africa, www.icce2020.org.za
16-21 August 2020 • Theoretical and Computational Chemists • Vancouver, Canada
12th Triennial Congress of the World Association of Theoretical and Computational Chemists
Chair: Russell J. Boyd, Dalhousie University, E-mail russell.boyd@dal.ca; contact Chemical Institute of Canada
(CIC), 222 Queen St, Suite 400, Ottawa, Ontario, Canada, toll free: 1-888-542-2242, http://watoc2020.ca
6-9 September 2020 • Photopolymer • İstanbul, Turkey
6th European Symposium on Photopolymer Science
Nergis Arsu (narsu@yildiz.edu.tr) and Yusuf Yagci (yusuf@itu.edu.tr), Symposium co-chairs, www.esps2020.org
11-14 October 2020 • Nature Inspires, Creativity Engineers • Nice, France
5th International Conference on Bioinspired and Biobased Chemistry & Materials
Frédéric Guittard <guittard@unice.fr>, Organizing chair; E-mail: contact@nice-conference.com,
www.nice-conference.com
18-22 October 2020 • Green Chemistry • Athens, Greece
9th IUPAC International Conference on Green Chemistry, from the IUPAC Interdivisional Committee on Green
Chemistry for Sustainable Development (ICGCSD) in association with the Association of Greek Chemists (AGC)
Konstantinos S. Triantafyllidis, Chair of Local Organizing Committee, Aristotle University of Thessaloniki,
Greece, E-mail: ktrianta@chem.auth.gr or info@greeniupac2020.org, http://greeniupac2020.org/
1-4 November 2020 • Bioanalytical and Environmental Analyses • Siem Reap, Cambodia
Joint Meeting of the 18th Asia Pacific Symposium on Microscale Separation and Analysis and 17th International
Interdisciplinary Meeting on Bioanalysis (APCE & CECE 2020)
Doo Soo Chung (Chair of Local Organizing Committee), Department of Chemistry, Seoul National University,
E-mail: dschung@snu.ac.kr, www.apce-cece.org
10-13 November 2020 • POLYSOLVAT • Toyonaka, Japan
Polymer-solvent Complexes and Intercalates (POLYSOLVAT-13)
Co-chairs: Fumitoshi Kaneko, Graduate School of Science, Osaka University, Toyonaka, Osaka 560-0043,
Japan, E-mail: toshi@chem.sci.osaka-u.ac.jp and Takahiro Sato, Graduate School of Science, Osaka University,
E-mail: tsato@chem.sci.osaka-u.ac.jp • http://www.chem.sci.osaka-u.ac.jp/graduate/mms/polysolvat13/
2021
13-20 August 2021 • IUPAC World Chemistry Congress/General Assembly • Montréal, Québec, Canada
Frontiers in Chemistry: Chemistry for Health, Energy, Sustainability and Society • www.iupac2021.org
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