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F

or nearly one hundred years,
the mission of IUPAC has been
to contribute to the worldwide
understanding and application of the
chemical sciences to the betterment
of the human condition. As a scientific, international, non-governmental, and objective body, IUPAC can
address many global issues involving the chemical sciences. By providing leadership,
facilitation, and encouragement of chemistry, IUPAC
contributes to the expansion of scientific knowledge.
What is scientific knowledge? How is it produced and then
applied to world needs? Scientists create some hypothesis
based on theories, develop models, and implement experimental observations for the validation of the hypothesis
(deductive inference). In time, based on the accumulation
of factual knowledge, a new hypothesis can be formed (inductive inference). This knowledge (formal knowledge) can
then be transferred and shared among the wider scientific
community. By publishing papers and promoting communication, we exchange factual knowledge. Such widely shared
factual knowledge is defined as scientific knowledge. During
the past hundred years, this scientific knowledge has been
increasing exponentially. Differentiation and systematization
have proceeded, establishing a large number of disciplines.
It is very difficult to adapt accumulated sub-system
knowledge to holistic knowledge in the service of humankind. Knowledge on a whole system can rarely be introduced
to a targeted sub-system. In many cases, knowledge in one
discipline is inapplicable to others. It is a difficult task to find
solutions to issues across disciplines. To realize the benefits
of scientific knowledge in society, we need to combine scientific knowledge of the natural world, the socio-economic
world, and the world of human beings, and develop transdisciplinarity as well as inter-disciplinarity.
How can we develop inter-disciplinarity and trans-disciplinarity? We need to share data and information and interlink our knowledge by developing models and exchanging
tools. Based on this kind of scientific activity, we can affect
cooperation between the scientific community and society.
Two examples of initiatives framing interdisciplinary research
are given below.
The first is FUTURE EARTH, a program initiated by ICSU
(www.icsu.org). Bringing together partnerships with existing
programs on global environmental change, Future Earth will
be an international hub for new, interdisciplinary approaches
to research on three themes: Dynamic Planet, Global Sustainable Development, and Transformations towards Sus-
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tainability. It will also be a platform for international engagement, to ensure that knowledge is generated in partnership
with society and users of science. It is open to scientists of
all disciplines, natural and social, as well as engineering, the
humanities, and law. The IUPAC Divisions and Committees
have a great potential to contribute to this platform.
The second example is the Strategic Approach to International Chemical Management (SAICM, www.saicm.
org). SAICM is a policy framework to promote chemical
safety around the world. SAICM has as its overall objective
the achievement of the sound management of chemicals
throughout their life cycle, so that by 2020 chemicals are
produced and used in ways that minimize significant adverse impacts on human health and the environment. This
“2020 goal” was adopted by the World Summit on Sustainable Development in 2002 as part of the Johannesburg Plan
of Implementation and is echoed in the UN’s Sustainable
Development Goals (CI, Jan-Feb 2015, pp 4-7). SAICM is
distinguished by its comprehensive scope, ambitious “2020
goal" for sound chemicals management, multi-stakeholder
and multi-sectoral character, endorsement at the highest
political levels, emphasis on chemical safety as a sustainable issue, provision for resource mobilization, and formal
endorsement or recognition by the governing bodies of key
intergovernmental organizations. Acknowledgement of the
essential economic role of chemicals and their contribution
to improved living standards needs to be balanced with the
recognition of their potential costs.
IUPAC is the official NGO partner of SAICM. Currently,
the activities of IUPAC in the field of chemical safety and
other related fields are not well-known to other members of
SAICM from industrial sectors and intergovernmental organizations (including FAO and WHO), or to representatives of
countries and regions. The IUPAC Committee on Chemistry
and Industry (COCI) is now undertaking to fill this gap in collaboration with other Standing Committees and Divisions of
the IUPAC.
While staying true to its mission, IUPAC has the potential—and maybe the obligation—to participate in the many
programs that contribute to the betterment of the human
condition. The expertise of chemists, and of IUPAC, is unique
and complementary to that of others, and is as valuable today as it has been for the past century.

Natalia Tarasova <tarasnp@muctr.ru> is IUPAC Vice President and has
been a member of the IUPAC Bureau since 2008 and the Executive
Committee since 2010. She is a professor at the D. I. Mendeleev University
of Chemical Technology of Russia, a Member of the Russian Academy of
Sciences, Director of the Institute of Chemistry and Problems of Sustainable
Development, and a Chairholder of the UNESCO Chair of Green Chemistry
for Sustainable Development.

Towards a Uniform Description System
for Materials on the Nanoscale
by John Rumble, Steve Freiman, and
Clayton Teague

W

hen is a chemical not a chemical? When is a
material not a material? The answer to both
questions can be considered the same:
When the procedures and rules chemists and materials scientists have developed to describe those substances no longer work. One area where this occurs is
in the world of nanomaterials.
These substances, containing hundreds of thousands to
hundreds of millions atoms (with leeway at both ends of
that range), have rapidly evolved the potential to impact
virtually every area of our physical world—health, food,
engineering, transportation, energy. In many cases, nanomaterials are already part of our world.
Yet unlike chemical and “normal” engineering materials, there is no accepted way to describe nanomaterials
such that we know exactly which nanomaterial is being
discussed, reported on, regulated, bought, or put into
a commercial product. Simple chemical nomenclature
does not suffice—nanomaterials have solid-like aspects
beyond normal chemistry. Systems used for engineering materials, such as ceramics, metals, and polymers, do
not capture the nanoscale features of form, size, surfaces,
etc., that impart special properties to nanomaterials.
Further, nanomaterials are the subject of intense interest in many disciplines, from chemistry, physics, and
material science to food, medicine, and nutrition. The
user communities are equally diverse, including researchers, product designers, purchasers, regulators, health experts, and many others. These users need to discuss and
describe nanomaterials accurately. Nanomaterials themselves are not homogeneous except for their nanoscale
size. Single-walled carbon nanotubes, quantum dots, titania nanoparticles, and thin film perovskites share little,
except for their intriguing and exciting nanoscale-derived
properties.
So what can be done to describe nanomaterials in a
way that meets the needs of diverse scientific disciplines,
user communities, and nanomaterials themselves? During
the last three years, a CODATA [1]-VAMAS [2] Working
Group (WG) on Nanomaterials has worked on a multidisciplinary, multi-user community, international basis to
develop a Uniform Description System for Materials on
the Nanoscale (UDS). Version 1.0 of the UDS was released
1 February 2015 and is publicly available for download,
use, and comment at www.codata.org/nanomaterials.
The UDS has two primarily goals. The first is to describe nanomaterials uniquely, so that each is differentiated. The second is to determine when two instances of a

nanomaterial are equivalent to whatever degree desired.
The UDS was designed to meet both goals as well as to
meet the needs of different disciplines and user communities for as many types of nanomaterials as possible.
The CODATA-VAMAS WG is built on the work of many
groups, including standards committees, database developers, and nanomaterials researchers.
Before describing the UDS in more detail, it is important to mention several import facets of the present version. As Chemistry International readers well know from
the work of IUPAC nomenclature committees, a description system is never complete. As new substances are
discovered and synthesized and new knowledge is discovered about the structure and function of these substance, description and nomenclature systems must be
updated and extended. We anticipate the same for the
UDS, especially as the field of nanomaterials is advancing so rapidly. New uses for a description system will also
require changes. So the release of version 1.0 of the UDS
is not the end of the process. Changes will be required
and improvements suggested. The IUPAC community is
well positioned to help with this process, and comments,
suggestions, and improvements are welcomed.

Definitions
Nanomaterial: There are two primary definitions of nanomaterial in wide use. The UDS applies to both definitions.
The ISO TC229 definition [3] of a nanomaterial is: “a
material with any external dimension in the nanoscale
[approximately 1 nm to 100 nm] and/or having internal
structure or surface structure in the nanoscale.”
The European Commission definition [4] of a nanomaterial is: “A natural, incidental or manufactured material
containing particles, in an unbound state or as an aggregate or as an agglomerate and where, for 50 % or more of
the particles in the number size distribution, one or more
CHEMISTRY International
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external dimensions is in the size range 1 nm - 100 nm. In
specific cases and where warranted by concerns for the
environment, health, safety, or competitiveness, the number size distribution threshold of 50 % may be replaced by
a threshold between 1 and 50 %.”
Descriptor: Numerical data or text that expresses the
measurement, observation or calculational result of some
aspect on an object.
Information category: a set or group of related descriptors that represent a property, characteristic, or feature
of an object.
Nano-object: The ISO TC229 definition [5] of a nano-object is: “A material with one, two or three external dimensions in the nanoscale”.
Collection of nano-objects: a group of two or more nano-objects that may function as a unit; a collection can be
made of identical or different nano-objects.
Bulk material: A material that has all external physical dimensions larger than the nanoscale.
Uniqueness: The ability of a description system to differentiate one object (here a nanomaterial) from every other object (all other nanomaterials) and to establish which
particular object (nanomaterial) is being described within the broad range of disciplines and user communities.

surface, shape, and other effects that significantly influence their properties. While simplistic terms such as “carbon nanotubes” or “quantum dots” convey important
information, the identification of a specific nanomaterial
requires more. For complete specificity, all relevant information categories must be used. Many situations require
this level of specificity, including the development of
regulations and standards, purchasing, and testing. One
can imagine in the future a numbering system that traces
back to specific values of the descriptors included in the
information categories of the UDS.
The first step in the development of the UDS was a
survey of a large variety of nanomaterial communities,
including those representing medicine, toxicology, food
science, chemistry, biology, etc., as to their needs, as well
as the convening of a series of interactive workshops to
obtain consensus on the approach. There were also interactions with standards committees such as ISO Technical Committee 229 Nanotechnologies [6] and ASTM
Committee E56 on Nanotechnology [7] as well as groups
such as the OECD Working Party on Manufactured Nanomaterials [8]. Based on this, a Framework was built for
the information used by different disciplines in their nanomaterials work. The Framework integrates existing approaches that have focused on specific detailed aspects
of nanomaterials, such as size, shape, structure, etc. The

Equivalency: The ability of a description system to establish that two objects (nanomaterials), as assessed by
different disciplines or user communities, are the same to
whatever degree desired.

Approach
The approach taken has been to identify the broad types
of information used through the nanomaterials community to describe a nanomaterial as completely as possible. This approach was chosen so that the majority of
the terms and concepts used in the description system
are readily understandable to scientists, technologists,
and lay persons involved in nanotechnology. The basic
premise behind the Uniform Description System is that,
unlike individual molecules, a nanomaterial cannot be
uniquely specified by a simple, or even complex, name.
Further, the description systems developed for metals,
alloys, ceramics, polymers, and composites are also in
an incomplete state for nanomaterials because of size,
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Fig 1: Schematic of the information framework
relevant to nanomaterials work.

for Materials on the Nanoscale
Information Category
General Identifiers

Description
The general terms used to name and classify a nanomaterial.

Characterization

A set of measurement results that taken together uniquely describes the physical, chemical, structural and other characteristics
of a nanomaterial.

Production

A set of general and specific information that describes the production of a nanomaterial. The production of a nanomaterial is
assumed to have a distinct initial phase followed by one or more
post-production phases.

Specification

A set of detailed information about specification documentation
according to which a nanomaterial has been produced or documented.

Table 1. Information categories used to describe nanomaterials

Framework is shown in Figure 1.
The final Framework defines four major information categories used to describe nanomaterials as shown in Table 1.
Each of these information categories contains numerous
subcategories that in turn contain the descriptors that
provide the detailed information and data comprising a
complete description system.
The UDS identifies the various types of information
and data that can be used to describe a nanomaterial. It
does not, however, prescribe which pieces of information
and data must be reported; that will be determined by
the reason for describing a nanomaterial, which in turn
is determined by the community receiving the information and data. It should also be noted that additional descriptors may become necessary as our knowledge of the
properties of nanomaterials increases.
In establishing the UDS, the rich array of actual and
potential nanomaterials requires considerable detail in
order to differentiate one from another. It is extremely
useful, however, to divide nanomaterials and the objects
that contain them into four major types, each of which
requires slightly different sets of information to describe
completely:
1. An individual nano-object
2. A collection of nano-objects
3. A bulk material containing individually identifiable
nano-objects
4. A bulk material that has nano-scale features
It must be recognized that the distinction between bulk
materials of types 3 and 4 may be difficult to determine
and the use of information categories related to those
types will depend on the application and discipline. The
majority of “products” made from nanomaterials will

primarily belong to one of these types. At the same time,
the functionality of nanomaterials may really take place
as an individual nano-object or as a collection of a small
number of nano-objects that have separated in use from
the bulk material that originally contained it. This is especially true for bio-medical functionality. It should be noted
that the applicability of the UDS is not limited to engineered or manufactured nanomaterials but is also pertinent to naturally occurring nanomaterials. In the following sections these information categories are examined in
much greater detail.

Information Categories and their
Subcategories
General Identifiers
As with all scientific fields, practitioners create formal
and informal terminology to refer to aspects of objects
that are of interest, especially in order to aggregate
items of interest into classes. Such identifiers include:
•• Common or informal names and identifiers
•• Formal names and identifiers as determined by rules,
or as assigned by an authority
•• Informal classifications based on one or more
features
•• Formal classifications as determined by rules, or as
assigned by an authority

Characterization of an individual
nano-object
It is at the scale of an individual nano-object that
the complexity and uniqueness of nanomaterials is
most clearly demonstrated. The following six subcategories comprise the characteristics of an individual
CHEMISTRY International
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nano-object that are relevant for its description. In the
following discussion, the term “nano-object” refers to
an individual nano-object:
••
••
••
••
••
••

Shape
Size
Chemical composition
Physical structure
Crystallographic structure
Surface description

Some of these subcategories have well defined methods
for quantifying information about their details, whereas
other subcategories do not, a situation that will change as
new methods for characterizing aspects of nanomaterials
evolves.

The characterization of a collection of
nano-objects
Perhaps the most important type of nanomaterials
from the viewpoint of actual applications is a collection of nano-objects, created either deliberately or
through chance interactions. In most cases, the reactivity of individual nano-objects means that on a practical scale, it is difficult to produce, manipulate, and
use an individual nano-object in isolation from all other
nano-objects. Clearly there are exceptions, such as
in applications being explored in the manipulation of
quantum dots or individual atoms to create qubits for
quantum computing applications.
A collection of nano-objects may be homogeneous,
composed of one type of nano-object, or heterogeneous,
composed of two or more different types of nano-objects. A collection may be tightly associated and act as
an unit, or simply an assemblage of non-interacting nanoobjects. All collection types are characterized in the same
manner, using seven categories:
••
••
••
••
••
••
••

Composition
Physical Structure
Interfaces
Surface
Size Distribution
Stability
Topology

A collection is differentiated from the third and fourth
types of nanomaterial in that it contains only nano-objects, whereas the other types of nanomaterials are bulk
materials containing nanomaterials or bulk materials with
features on the nanoscale. Because of the wide diversity
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of possible collections, considerable thought must be
given to the details accurately describing a collection,
and in many situations, the description will be made on
the basis of an average or representative collection rather
than each individual collection. The implications of this
approach are significant. The correlation of properties
with collection features may be difficult. In a distribution
of collections, individual collections away from the average might exhibit different levels of reactivity and properties than those that are average. Indeed, over time the
description of a distribution of collections might be a new
level of description for the UDS. For the present, we assume that the UDS is being used to describe one specific
collection.
There remains the ambiguity of an individual nanoobject that has acquired adherents, either as a full corona
or as partial coverage. In these cases, using the information categories for an individual nano-object is preferred.

A bulk material containing individually
identifiable nano-objects
The Uniform Description System as discussed above is
focused on the description of individual nano-objects
or collections thereof. In many applications, however,
nano-objects and collections of nano-objects will be
placed in bulk materials, whether homogeneously or
heterogeneously. When in service or during an application, the bulk material, which has most likely obtained
new properties from the included nano-objects or collections, still functions as a bulk material.
We can differentiate between two types of bulk materials: solid phase and liquid phase. In liquid bulk materials, nano-objects and their collections are free to move
around in the liquid, with interactions with other components of the liquid changing over time. The description
of the nano-objects and their collections can be done by
using the information categories and descriptors defined
above. In solid bulk materials, the nano-objects and collections are more or less permanently locked in place and
change locations slowly with respect to molecular time
scales. Again, the description of the nano-objects and
collections can use the tools above.
The question that then arises with respect to the description of this type of nanomaterial is the following:
Does the bulk material have nano-scale features beyond
those associated with the nano-objects or collections
contained therein? One can define two extreme situations. The first is where individual nano-objects or collections nano-objects separate from the bulk materials
during use or other application and move around freely,
outside the confines of the bulk material. In this case, the

for Materials on the Nanoscale
UDS is fully capable of describing the separated nanoobjects, including a description of their production (i.e. by
separation from the bulk material), if necessary.
The other extreme situation is where the use or application of the bulk material does not involve any separation of the nano-objects from the bulk material. In this
case, the question becomes “what additional information
is needed to fully characterize the bulk material as including nano-objects?" Aside from issues associated with the
preparation of nano-objects before inclusion in the bulk
material, or with the production process of the bulk material with nano-objects, current systems for describing
bulk materials such as metals, alloys, ceramics, polymers,
composites, food substances and others, should suffice.
Many cases between these two extremes are possible
and as nanomaterials come into commerce, enhancements of the UDS may be necessary.

A bulk material that has nano-scale
features
The fourth type of nanomaterials that needs to be described is a bulk material that has nanoscale features,
but does not have individual nano-objects or collections of nano-objects. At present the UDS does not
describe these materials.

Production
The production of a nanomaterial is assumed to have
a distinct initial phase followed by one or more postproduction phases. The post-production phase may
simply be storage after initial production, or a more
complex transformation. ISO TC 229 has produced
ISO 80004-8:2013 which defines terminology applicable to nanomanufacturing. In addition, much effort
is being made by several engineering communities to
develop process models that are applicable to a wide
variety of processes. As development of the Uniform
Description System for nanomaterials progresses,
these models need to be reviewed and utilized to the
extent possible.

Specifications
Specifications are a mechanism to define in detail how
a nanomaterial is produced, purchased, or delivered. A
specification is important for documenting the agreement between two or more parties as to the exact nature of the nanomaterial under consideration. Specifications can be informal or formal, and are often legally
binding. Informal specifications are often used in the
purchase of an object. They are developed by and
agreed to by the parties involved. Formal specifications are developed by some competent organization

on behalf of a cohort of interested parties so that they
can be used by a simple reference.
Specifications can also contain information about the
registration of a nanomaterial in a government, public, or
private registration system, including the authority controlling the registration system. The fact that a nanomaterial is registered in such a system does not mean that
it has specific properties or interactions; that information
can only be determined by referring back to the registration system itself.

Summary
The Uniform Description System as discussed above is
now being widely reviewed by various communities working with and using nanomaterials. The UDS will continue
to evolve over time as new knowledge is developed
on how best to describe a nanomaterial accurately.
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A Perspective on Chemistry Education
by Javier Garcia Martinez and
Peter Atkins

teach chemistry, it is disappointing to see how little has
changed in the classroom. General Chemistry (Chemne of the most important and strategic activiistry 101) and many introductory courses are taught
ties that IUPAC carries out is to promote the
in large rooms, sometimes with hundreds of students
use of best practice and the most effective
passively listening to a single person who repeats, with
tools for chemistry education. That education includes
minor variation, the same lessons as his or her colpublic understanding and appreciation of the roles
leagues everywhere else in the world. From atoms to
and achievements of chemistry, especially among
molecules, from chemical bonding to materials, nearly
the young. The Committee on Chemistry Education
all chemistry text books have the same structure, and
(CCE) is one of most popular and active bodies within
even include very similar examples and illustrations.
IUPAC. In addition to its titular and associate members,
Researchers in chemistry education have provided
numerous national representatives regularly take part
clear evidence questioning the effectiveness of this
in its meetings, which are among the best attended
passive way to teach chemistry, and against many of
in every IUPAC General Assembly. The Union, through
the examples presented in chemistry textbooks (which
CCE, promotes best practice in chemistry education
in some cases propagate widespread misconceptions).
through the organization of international conferences
There are plenty of data in favor of a more student-oriand workshops, by providing guidance to countries
ented and personalized approach based on the particthat ask for assistance with their chemistry curricula,
ular background, skills, and interest of each individual
and by promoting an understanding and appreciation
student. Doing this with a large number of students in
of the subject through programs such as the Young
the classroom is a real challenge, but even when small
Ambassadors for Chemistry and the Flying Chemists.
class sizes allow for better practice, the more traditional method is still widely used.
But what is the point of all this effort? Why does chemPart of the reason why many chemistry educators
istry education figure so prominently in many minds,
do not use the best modern teaching techniques is beplaying a role in chemistry that is not mirrored so excause they are simply not aware of the work done by
haustively in other sciences? Why is it regarded with
their colleagues on chemistry education. Few chemsuspicion by some and ignored by others? Does it have
istry instructors, we suspect, read papers or attend
any successes? Should it be encourconferences on chemistry education
A major task of
aged or put quietly to sleep? Are dewhere they could learn about effective
velopments in technology, as well as
ways to improve their teaching skills.
chemistry is to
changes in attitude, about to transform
One reason for the high profile of
provide a bridge
it or render it obsolete? These are some
chemistry education in academic cirof the questions that arise in academic between the abstract cles is chemistry’s mixture of the abcircles, in some cases leading the abostract and the everyday. The everyday
and the real.
lition of chemistry education departis all around us, and chemistry deals
ments and in others resulting in seriously effective and
with the tangibles that give texture, flavor, odor, rigidseemingly successful revolutions.
ity, fluidity, etc. to the world: we can touch chemistry
Chemistry education is a broad area of study and
just as it touches us in our everyday activities from the
research, with several journals and conferences devoted
cradle to the grave. Yet its explanations are in terms
to it and hundreds of professionals whose main job is
that, to a newcomer to the subject, and certainly to
to investigate the most effective ways to communicate
the general public, seem abstract. Every explanation in
and acquire the key concepts of chemistry. Thanks to
chemistry includes abstract concepts such as atoms,
their effort, and despite “chemistry education” not bemolecules, electrons, and energy, all of which on first
ing an exact science, there is a solid and large body of
encounter seem remote from what they are used to exdata on several key areas, such as the detection and
plain. A major task of chemistry is to provide a bridge
avoidance of misconceptions, how to make the teachbetween the abstract and the real. And because the
ing laboratory and homework more effective, and how
seemingly abstract underworld of atoms is not within
to use ever-developing technology to help visualize
the normal horizon of familiarity, there is an opportuconcepts and procedures.
nity for misconception to undermine understanding.
Despite all the impressive work done in recent
The task of chemistry is to displace, rather than instill,
decades and the evidence supporting better ways to
these misconceptions.

O
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The other bridge that our students must learn to
cross spans between the mathematical and the physical. Chemistry is, and in part receives its power from
being, a component of the physical sciences, where initially vague intuitions are given a mathematical spine
that enables them to stand up to quantitative investigation. Many students arrive in the subject expecting to literally mess about with test tubes. While many
fine chemists have made their achievements with only
rudimentary resort to mathematics, we instructors are
obliged to show our students how to express and develop concepts quantitatively. We have to build that
bridge between the physical and unpalatable mathematics so that our students perceive and appreciate
the extraordinary power that comes from this union. A
quote from a book by the late Donald McQuarrie got
it exactly right, reminding us that, if you intend to give
up mathematics as a chemist, stand still and listen: you
will hear the sound of doors closing.

Chemistry Education: Best Practices, Opportunities,
and Trends is a collection of essays co-edited by one of
us (JGM), with a foreword written by the other (PWA)
[1]. Our goal is to present, in a single book, the extensive
but not widely known work done in chemistry education
by experts from around the world. Although the book is
not formally an IUPAC project, many of its contributors
are closely associated with the CCE and have served on

it. The book is organized in 28 chapters, covering a wide
range of topics. It contains practical advice, numerous
techniques to improve teaching skills and examples of
the result of using different teaching methods, and a
large bibliographical resource. This book aims to help
all those interested in communicating or learning chemistry more effectively learn about the main conclusions
produced by years of research on Chemistry Education. There is more than one way to skin a cat, and each
instructor must find his or her own way to teach, but
ignoring the lessons that years of research have produced reduces our ability to communicate, inspire and
promote chemistry and makes our work more frustrating and inefficient.
Technology is radically changing not only the way
students access information, but also how they learn,
create content, and interact with each other and with
their teachers. Technology is especially relevant in
chemistry education, as it helps to visualize complex
concepts and structures, critically important skills, especially for visual thinkers. A significant part of this
book is devoted to the role, the opportunities, and also
the challenges that technology presents. Different visualization technologies, including those allowing the
embedding of virtual reality into our “real experience”,
are presented and discussed in detail, including some
examples and resources.
The laboratory has always been an important part
of chemistry education. There are now plenty of data,
collected from hundreds of educational institutions,
that identify the most effective techniques for integrating this practical work into chemistry courses, helping
students to correct misconceptions, as well as to grasp
new concepts and solidify old ones.
In both high profile meetings and informal conversations, science and education are universally accepted as part of the solution to virtually every challenge
we face. From climate change to water scarcity, better
technologies and a better public understanding of the
problems are critical. However, many countries struggle
with the way STEM subjects are taught, perceived, and
learned. In some cases, insufficient funding is part of the
problem, while in others it is a lack of infrastructure or
the capacity to attract the best and the brightest. Research shows that the most important factor in improving the quality of education and the capacity of students to grasp new concepts and develop new abilities
is the teacher. When educators know and practice the
best teaching techniques, in addition to having a solid
knowledge of their field and good communication skills,
the quality of education increases significantly.
(continued on page 14)
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Section
Comparison of the role played
by women in the departments of
Chemistry of two universities and
the influence of gender on their
participation

W

omen who conduct scientific researches
in diverse places have unique experiences.
Vânia Zuin recently spent more than one
year at the University of York, UK, in sabbatical from
her home institution in Brazil. In this feature, she shares
her observations of the role played by women in the
departments of Chemistry of both universities. Her
experiences will be part of the documentation to be
reviewed in the context of the project “Accelerating
Participation and Leadership of Women in Chemistry”,
recently supported by ICSU (see project description
p. 26).
From left to right: Prof. Vânia Zuin (UFSCar, Brazil),
her daughter Júlia Zuin and Dr. Jennifer Dodson
(University of York, UK).

by Vânia Zuin

Introduction: an historical construction
The social role of women has been deeply transformed over the last two centuries, especially after
the industrial revolution. The most important dimension in this transformation of women’s identities
seems to be the movement towards female participation in the paid labour force (Storry, Childs, 2013,
126). Today, more than 75% of women aged 15-64
are employed in Britain, whereas in Brazil this figure

stands at only 51%, mostly in the service sector, but
still earning less than the average salary for men
(Fundação Carlos Chagas, 2014).
A number of women are working in previously
male-dominated areas, as is the case in the sciences.
According to a recent publication (Campbell, 2013),
in the USA and Europe about 50% of those who gain
doctoral degrees in science and engineering are
female, but barely 1 in 5 full professors are women (Figure 1). There aren’t a significant number of

Figure 1. The data refers to professorships at the most senior level in
Germany (DE), Europe (EU), and the USA. Graph: Humboldt Foundation (Berg, 2013).
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women on scientific advisory boards (journal editorial boards, grant-reviewing boards, academic selection committees etc.), among conference keynote
speakers, or as leaders in start-up or well-established companies. In this context of male dominance
at all the levels of decision-making that impact academic careers, women are rarely observed, giving
the impression that science belongs essentially to
men.

Proximity and distance between
the roles played by women in the
Chemistry departments of two
universities in Brazil and the United
Kingdom
In order to find possible similarities and differences
of the presence of women in Chemistry, the situation in Brazil and the United Kingdom have been
taken into account in this essay. The Departments
of Chemistry at the Federal University of São Carlos
(UFSCar, São Paulo State, Brazil) and at the University of York (UK) were studied, and the numbers of
women, their positions in the academic career as
well as other relevant information available on both
web pages were employed as the main data source.
UFSCar was established in 1968 and until 2006
was the first and only Federal university in the interior part of the State of São Paulo, Brazil. From
the inauguration of the institution, through a presidential enactment in December 1968, to the effective beginning of its teaching activities in 1970, the

Trancham Farm was indicated as suitable grounds
to receive the university. Thus, the buildings of the
farm were adapted to turn into administration offices, classrooms and laboratories. In the 1970s the
first three academic centers of the institution were
created. In order to accommodate one of the initial
courses at the University, the Center of Exact Sciences and Technology was created in 1972. In the
same year, the institution started to offer undergraduate courses in Physics and Chemistry (UFSCar,
2014).
Nowadays, after a significant expansion of the
Brazilian federal Higher Education system over the
last 10 years (resulting in more than 17 000 undergraduate and postgraduate students in UFSCar),
the Department of Chemistry has expanded the
numbers of staff and currently has 52 lecturers and
professors in five traditional subareas (Organic,
Analytical, Physical, Inorganic, and Biochemistry).
Figure 2 shows that women place just 26% of the
total lecturers and professors at the Department
of Chemistry at UFSCar, but this value is lower in
the top level (20%; n=1). Historically in Brazil, the
coordination of typical female territories have been
conducted by women (undergraduate courses), but
not in domains where the technological and scientific production majority occurs, such as the postgraduation program in Chemistry at UFSCar, one of
the best programs in the country.
Despite the high number of UFSCar members in
Brazilian scientific decision-making committees and
boards (i.e., the Coordination for the Improvement

Figure 2. Profile of the lecturer and professor staff at the DC-UFSCar (2014).
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Figure 3. Profile of the lecturer and professor staff at the Department of
Chemistry (DC) University of York (2014).

of Higher Education Personnel, CAPES; The National Council for Scientific and Technological Development, CNPq; São Paulo Research Foundation,
FAPESP; the International Pure and Applied Chemistry, IUPAC; journals etc.), few are women.
In light of these numbers, a quite similar situation can be observed in the Department of Chemistry at the University of York today, in which 19%
of the total of lecturers and professors are women,
none of whom are the Head or Deputy Head of Department, Chair of Graduate School or a Chair of
Board of Studies (Figure 3). However, these data do
not fully demonstrate deliberate institutional efforts
that have been made by this department, aiming to
promote female participation at all levels.
Programs to foment women's careers in higher
education and research in science, technology, engineering, medicine and mathematics disciplines
(known as the STEMM) have been launched all over
the world, as ways to chip away at this invisibility
and asymmetrical pattern of female participation in
science. In the UK, among others, one initiative is
the Athena Scientific Women’s Academic Network
(SWAN) Charter, a scheme to recognize good employment practice for women in science, engineering
and technology in higher education and research.
As stated on its website, “Chemistry at York was the
first academic department in the UK to receive the
Athena SWAN Gold award, first attained in 2007 and
then renewed in October 2010. A submission for further renewal of the award was made in November
2013” (University of York, 2014).
In fact, the first step in facing this challenging
topic is to recognize its existence. Also, it is of fundamental importance to connect the academic gender
debate to other so-called soft factors of combining
work and family. It seems obvious that the topic is
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not a “female” matter. According to Shen (2013, 22),
“many of the UK chemistry students viewed research
as an all-consuming endeavor that was incompatible with raising a family. Meeting the demanding
schedule of academic research can seem daunting
for both mothers and fathers. But family choices
seem to weigh more heavily on the career goals of
women”. Storry and Childs (2013) also pointed out
that the overall UK picture that emerges, although
more flexible and gradually more distant of the twoparent family model, is that British teenagers expect
to have both a successful career and a family, but
based on the present working conditions they are
“unlikely to achieve both these aims”.
In Brazil, debates as well as programs to support
the presence of women in science are yet incipient.
The Brazilian Academy of Sciences—founded in 1916
to promote the development of national based research and to diffuse the notion of science as a factor promoting prosperity and the technological development—currently has 73 female members out of
a total of 643 members, which corresponds to circa
11.4% (ABC, 2014). More recently, the CNPq launched
two research programs to face the gender roles in
all areas of knowledge, especially the scientific and
technological ones: ‘Pioneer women in Brazilian science’ (Melo; Rodrigues, 2000) and ‘Young Brazilian
researcher women’ (CNPq, 2014). Traditionally, the
number of female scientists decreases in top careers
levels; the female participation in grant productivity sponsored by the Brazilian National Research
Council, (considered as an academic criterion of
excellence), correspond to 36% of the total grants
(2013: 4.970 for women and 8.994 for men). Among
these women, only 0,2% were granted within the superior categories PQ1 (PQ1B-1-D), substantially different from men. The CNPq undergraduate grants

Mind the Gap
for women, contrarily, are 56% of the total. So, as in
the UK, the challenges remain in higher levels of the
academic career.
Spencer (2013) argues that not only the things
that happen to women, but also the so-called “nonevents”, affect them in pursuing a career in science
or that slow their career development; the nonevents “are about not being seen, heard, supported,
encouraged, taken into account, validated, invited,
included, welcomed, greeted or simply asked along.
They are a powerful way to subtly discourage, sideline or exclude women from science. A single nonevent—for example, failing to cite a relevant report
from a female colleague—might seem almost harmless. But the accumulation of such slights over time
can have a deep impact. Non-events are challenging
to recognize and often difficult to respond to. Nothing happened, so why the fuss? Often, non-events
are perceived only in hindsight or when comparing
experiences with peers. Learning to recognize various non-events would help women scientists to respond to them, individually or collectively, with confidence and without embarrassment. Anonymous
pooling of non-event experiences would be an eyeopener and a good start to understanding how nonevents work in various scientific settings”. Again, we
need to be aware of the events, but also the meaning of non-events.

Outlines about some of major concerns related to gender in contemporary Britain. To what extent are
these valid to women in Chemistry?
Despite the differences between Brazilian and British macro-contexts, in general, the role of women in
Chemistry seems to be quite similar in some extent.
In the UK, considering the Department of Chemistry
at the University of York as one example, the debate about gender is not recent, and some practical
results can be already observed: the Athena SWAN
Gold award (2007, 2010 and, probably, in 2013),
the Department demonstrated “a substantial and
well-established activity and achievement record
in working towards equality in career progression
in STEMM”; showed “initiative to increase numbers
of women students;” and demonstrated “beacon activities in gender equality to the wider community."
In June 2013, the Chair of the House of Commons Science and Technology Select Committee
launched an inquiry into the loss of women from
STEMM careers. The Royal Society of Chemistry

(RSC) response was based upon a number of documents and contributions from several members, also
those closely involved in the Athena SWAN application and assessment process. Several gender identity topics discussed by Storry and Childs (2013)
were present in the RSC response, most of them extend beyond gender recommendations and could be
translated to support diversity more widely. There
is evidence that alternatives, more flexible family
structures and community support groups have taken place more recently. For British women, specially
the scientists/chemists, it is clear that the current
situation is in transition (as always), and the chances
to women are better than ever before, despite facing enormous challenges: as role-models for young
women, as educators of more future female leaders,
recruiting the best women researchers on the market of today.
Please, mind also the connections. Science, as an
historical and social construction, is a network. Its
robustness, impact, pertinence and beauty are directly proportional to the high intellectual level, interdisciplinary, engagement and diversity of people
involved, obviously including the female universe.
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A Perspective on Chemistry Education
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(continued from page 9)

1.
As instructors, we are aware that there is rarely a
clear-cut ‘right’ explanation of a phenomenon or property. Chemistry is a multi-dimensional tug-of-war, with
different teams of properties pulling in different directions. Atomic radius might be one team, ionization
energy another; entropy might play a role, and what
about the effect of solvation? How do we train our
students to make plausible judgments about which is
likely to be the “winning team”? There is a strong positive lurking beneath this difficulty: judging conflicting
influences, which we try to instill in our students either
explicitly or unconsciously, is exactly the kind of skill
that people in commerce and industry often require,
which is perhaps one reason why our students are often well equipped to take jobs where chemistry plays
no ostensible role.
IUPAC is approaching its centenary. Chemistry has
changed hugely in the last 100 years, but in most cases a chemist from the early twentieth century would
feel at home in a classroom of the twenty-first. We are
pleased that IUPAC continues to put great emphasis
on chemistry education, and hope that this book will
contribute not only to its efforts but also to the practice of individual instructors around the world.
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Awardees of the IUPAC 2015
Distinguished Women in Chemistry
or Chemical Engineering
Announced

T

he awardees of the IUPAC 2015 Distinguished
Women in Chemistry or Chemical Engineering
are as follows:

•• Professor Lucia Banci, University of Florence,
Florence, Italy
•• Professor Margaret Brimble, The University of
Auckland, Auckland, New Zealand
•• Professor Ewa Bulska, Uniwersytet Warszawski,
Warsaw, Poland
•• Professor Karen Gleason, Massachusetts Institute
of Technology, Cambridge, MA, USA
•• Professor Janet Hering, Swiss Federal Institute of
Aquatic Science & Technology, Dübendorf, Switzerland
•• Professor Nadia G. Kandile, Ain Shams University,
Heliopolis, Cairo, Egypt
•• Professor Maki Kawai, RIKEN & The University of
Tokyo, Tokyo, Japan
•• Professor Hyunjoo Lee, Korea Advanced Institute
of Science and Technology, Daejeon. South Korea
•• Professor Carmen Najera, University of Alicante,
Alicante, Spain
•• Professor Helga Rübsamen-Schaeff, AiCuris GmbH
& Co. KG, Wuppertal, Germany
•• Professor Roberta Sessoli, Università degli Studi
di Firenze, Florence, Italy
•• Professor Livia Simon Sarkadi, Corvinus University
of Budapest, Budapest, Hungary
The awards program, initiated as part of the 2011 International Year of Chemistry celebrations, was created to
acknowledge and promote the work of female chemists
and chemical engineers worldwide. These 12 Awardees
have been selected based on excellence in basic or applied research, distinguished accomplishments in teaching or education, or because they have demonstrated
leadership and managerial excellence in the chemical
sciences. The Award Committee has been particularly
interested in nominees with a history of leadership and/
or community service during their careers.
Angela Wilson, Vice President of the Physical and
Biophysical Chemistry Division of IUPAC and co-chair
of a recently approved project on “Accelerating Participation and Leadership of Women in Chemistry”, noted
how remarkable the international scope and service of

the recipients is. “Women from twenty-five countries
across six continents have been recognized since the
award’s inception. This international recognition highlights that women are making strong contributions to
the chemical sciences globally. However, there is still
much work to be done to achieve parity for women in
chemistry,” said Carolyn Ribes, co-chair of the abovementioned project. That IUPAC project has received
support from ICSU, and will establish the framework to
examine the status of women in chemistry. (see more
on page 26)
An award ceremony will take place during the IUPAC
World Chemistry Congress in Busan, Korea, on Tuesday,
11 August 2015, coinciding with the symposium: Women
in Chemistry: Gaining Momentum and followed by a reception in honor of the recipients.

www.iupac.org/news/news-detail/article/awardees-of-the-iupac2015-distinguished-women-in-chemistry-or-chemical-engineering.html

IUPAC Announces the Winners
of the 2015 IUPAC-SOLVAY
International Award for Young
Chemists

T

he International Union of Pure and Applied
Chemistry and Solvay announce the winners of
the 2015 IUPAC-SOLVAY International Award for
Young Chemists, presented for the best Ph.D. theses
in the chemical sciences as described in 1000-word
essays.
The five Winners are:
•• Jonathan Barnes, Northwestern University, Evanston, Illinois, USA
•• Ganna Gryn'ova, Australian National University,
Canberra, Australia
•• Peter Korevaar, Eindhoven University of Technology, Eindhoven, The Netherlands
•• Frederic Perras, University of Ottawa, Ottawa,
Canada
•• Zhibin Yang, Fudan University, Shanghai, China
The Winners will each receive a cash prize of USD 1000
and travel expenses to the 45th IUPAC World Chemistry
Congress, 9-14 August 2015, in Busan, Korea. Each winner will also be invited to present a poster at the IUPAC
Congress describing his/her award-winning work and
to submit a short critical review on aspects of his/her
research topic to be published in Pure and Applied
CHEMISTRY International
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Chemistry. The awards will be presented to the winners
of the 2014 and 2015 prizes during the Opening Ceremony of the Congress. The essays describing the 2015
Winners’ theses may be found on the IUPAC web site:

The Franzosini Award goes to
Magdalena Bendová and Slobodan
Gadzuric

Dr. Barnes: “Expanding the Role of Viologens in Supramolecular Chemistry through Radical-Based Integrated Materials and as Hosts for Polycyclic Aromatic
Hydrocarbons”
Dr. Gryn'ova: “Understanding and Manipulating The
Reactivity of Nitroxides and Other Stable Free Radicals”
Dr. Korevaar: “Pathway complexity in π-conjugated
materials”
Dr. Perras: “Structural Insights from the NMR Spectroscopv of Quadrupolar Nuclei: Exploiting Electric
Field Gradient and Spin-Spin Coupling Tensors”
Dr. Yang: “High performance fiber-shaped solar cells”

he 2014 Franzosini Award was given to
Magdalena Bendová and Slobodan Gadzuric in
recognition of their contribution to the IUPAC
Solubility Data Project. They were honored at the
13th Annual Meeting of the IUPAC Subcommittee on
Solubility and Equilibrium Data held in Karlsruhe,
Germany 20 July 2014 during the 16th International
Symposium on Solubility Phenomena and Related
Equilibrium Processes (see Chem Int Mar-Apr 2015, p.
30 and Pure Appl Chem, May 2015 issue).

There were 48 applications from 16 countries. The Prize
Selection Committee comprised members of the IUPAC
Bureau with a wide range of expertise in chemistry and
was chaired by Professor Kazuyuki Tatsumi, IUPAC Past
President. In making their decisions, the jury was keen
to recognize a global representation of the awards in
line with the pool of applications.
In view of the many high-quality applications, the
Committee also decided to give four Honorable Mention Awards to:
Xuli Chen, Fudan University, Shanghai, China
Anindita Das, Indian Association for the Cultivation of
Science, Polymer Science Unit, Jadavpur, Kolkata, India
Wei Gao, University of California, San Diego, USA
Guosong Hong, Stanford University, Stanford, CA, USA
The recipients of Honorable Mention Awards will receive
a copy of the Principles of Chemical Nomenclature—A
guide to IUPAC Recommendations. The book is published by Royal Society of Chemistry (UK) and offered
with the compliments of RSC Publishing.
The call for applications to the next 2016 IUPACSOLVAY International Award for Young Chemists is
on-going and with a submission deadline of 1 February
2016. Eligible candidates must have received a Ph.D. or
equivalent degree in any of the countries that are members or associate members of IUPAC during the year
2015.

www.iupac.org/news/news-detail/article/iupac-announces-the-winnersof-the-2015-iupac-solvay-international-award-for-young-chemists.html
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T

Slobodan Gadzuric is Associate Professor at the Faculty of Science in Novi Sad, Serbia, where he teaches
Analytical Chemistry. He graduated in Chemistry at the
Faculty of Sciences, University of Novi Sad and received
his PhD on thermodynamics and transport properties of
the molten rare earths from the University of Provence,
Aix-Marseille I in Marseille, France, under the supervison of Professor Marcelle Gaune-Escard. He integrates
the team of the IUPAC project Mutual Solubility of Rare
Earth Metal (Sc, Y, lanthanides) Bromides in Molten Alkali Bromides (IUPAC project 2013-034-1-500).
Magdalena Bendová is the leader of the research
group Thermodynamics of Task-Specific Materials, now
part of the E. Hála Laboratory of Separation Processes
of the Institute of Chemical Process Fundamentals of
the Czech Academy of Sciences. Her research is centered in solution chemistry, especially in the mixture
of ionic liquids with molecular solvents. She is chair of
the project Database on liquid-liquid equilibria of binaThe recipients of the 2014 Franzosini awards Slobodan Gadzuric (left) and Magdalena Bendová (right)
with Clara Magalhães (center), Chair of the Subcommittee on Solubility and Equilibrium Data, during the
meeting held in Karlsrhue, Germany.

IUPAC Wire
ry mixtures of ionic liquids and molecular compounds
(IUPAC project 2011-065-3-500). The aim of this project is to create a live web-based database of solubility
data of ionic liquids in common solvents and to place
these data at the fingertips of every physical chemist
and chemical engineer.
For a brief history of the Franzosini Award and the
list of former recipients, visit the Subcommittee on Solubility and Equilibrium Data web page at www.iupac.
org/body/502

Past Awardees
2014: Arpad Ambrus, National Food Chain Safety Office of Hungary, Budapest, Hungary
2012: Lois A. Rossi, Office of Pesticide Programs, Environmental Protection Agency, Washington, D.C., USA
2010: Denis J. Hamilton, Animal and Plant Service,
Queensland Department of Primary Industries, Brisbane, Australia

www.iupac.org/body/502

Call for Nominations for IUPAC
International Award in Crop
Protection Chemistry

T

his award recognizes individuals in government,
intergovernmental organizations, industry, and
academia who have exercised personal leadership in outstanding contributions to international
harmonization for the regulation of crop protection
chemistry. The award is administered by the IUPAC
Advisory Committee on Crop Protection Chemistry,
and is presented on a biennial basis during even-numbered years in conjunction with an IUPAC-sponsored
conference or special symposium. Awardees receive
a USD 3000 honorarium plus travel and per diem
reimbursement to attend the award presentation ceremony. Corporate sponsorship for the award has been
arranged with Dow AgroSciences.
Nominations for the 2016 award are due 1 December 2015, and should be sent to Dr. John Unsworth
<unsworjo@aol.com>, chair of the IUPAC Advisory
Committee on Crop Protection Chemistry. Nominations
must consist of the following:
•• A nomination letter including the nominee’s birthplace, date of birth, citizenship, business address,
and a description (200–1000 words) of the reasons
why the nominee should receive this award, stressing the individual’s major accomplishments toward
international harmonization for the regulation of
crop protection chemistry.
•• A curriculum vitae of the candidate that includes
places and names of employment, professional
affiliations, committee and working group assignments, and listing of relevant regulatory guidance
documents, reports, and/or publications.
•• One or more letters of support.

Polymer International–IUPAC
Award—Call for Nominations

T

he call for nominations for the 5th Polymer
International–IUPAC Award for Creativity
in Applied Polymer Science or Polymer
Technology is now open. The deadline for entries is
30 October 2015. Readers of CI are encouraged to
recognize the achievements of their colleagues by
nominating them for this award, which includes a
cash prize of USD 5000.
The award will be presented at 46th IUPAC World Polymer
Congress – MACRO 2016, 17-21 July 2016 in Istanbul, Turkey. The winner will be awarded USD 5000 plus travel and
hotel accommodation expenses to attend MACRO 2016,
where he/she will present an award lecture.
The winner will be selected by the Scientific Committee, representing Polymer International and the IUPAC
Polymer Division. Nominees must be under age 40 on
31 December 2015 and must be available to present an
award lecture at MACRO 2016. Please see website for specific details regarding the nomination process.
The Polymer International–IUPAC Award was presented to Zhenan Bao in 2008, Molly Stevens in 2010, Ali
Khademhosseini in 2012, and William Dichtel in 2014.

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-0126
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Tom Kariuki to head the Alliance for
Accelerating Excellence in Science
in Africa

D

r. Thomas Kariuki, a Kenyan biomedical scientist, has been appointed Director of the
Alliance for Accelerating Excellence in Science
in Africa (AESA), the new pan-African science funding
and agenda-setting platform created by the African
Academy of Sciences (AAS) and NEPAD Agency.
Kariuki, a Fellow of the African Academy of Sciences,
is an award-winning scientist who worked at the institute of Primate Research/National Museums of Kenya
in Nairobi until his appointment at AESA. He has also
served as President and Board Member of a number
of Africa-wide professional networks, including the
Federation of African Immunological Societies, which
he is the immediate past President.
Professor Berhanu Abegaz, the Executive Director of
the African Academy of Sciences (AAS), says Kariuki
brings to the job a track record of scientific achievement, strong leadership skills gained through the successful transformation of research facilities, and a deep
understanding of the African science landscape.
Kariuki said, “Science can and will transform Africa into a healthy, food-sufficient, energy-surplus and
environmentally sustainable continent.” AESA, under
him, will be implementing a multi-million dollar grant
programmes to support research on Africa’s healthrelated challenges and opportunities. The initial funding for AESA comes from the AAS, the Bill and Melinda
Gates Foundation, the UK Department for International
Development, NAPAD Agency and the Wellcome trust.

www.aasciences.org

Chemical World Tour—4th Edition

T

he Chemical World Tour started as a celebration
during the 2011 International year of Chemistry
and has since established itself as an anticipated
event for French students bridging science and journalism. The CWT is an initiative of the French Union of
Chemical Industries and Fondation Internationale de
la Maison de la Chimie and has two main objectives:
to explain how the chemical industry helps to create a more sustainable, safe, and successful sporting
environment; and to encourage talented youngsters
to take an interest in a career in the chemical industry.
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“Chemistry and Energy” was the theme for the 4th
season. The CWT starts with a casting session. An
initial shortlist is drawn up based on written applications. This is followed by video-conferences with the
candidates and the final selection by a jury of professionals as part of a filmed talent contest-style session. For this season, 12 students were selected: six
chemistry students (from professional baccalaureate
to Ph.D.) and six journalism students from the European Institute of Journalism. Participants were paired
in journalist/chemist teams with the aim of mixing
complementary talents and providing a mutually
beneficial experience. Following a day’s training session, each team was sent on a two–three day shoot.
The shoot provided material for participants to post
on their blogs, such as photos/video footage, their
impressions, what they learned, etc. Once shooting
was finished, the reports were edited by CAPA Entreprises and posted online. An online voting period
was open from 5 February until 15 March 2015, and
followers were asked to vote for their favorite report.
The teams produced six reports from all corners of
the globe. Each team visited R&D facilities equipped
with a camera and film crew. The teams travelled to
the following destinations and returned with unique
stories and reports:
•• Sylvain and Tina went to Dow in Switzerland,
France, and Germany, to learn about the design
and manufacturing of lighter and more efficient
cars.
•• Hardy and Marion travelled to McPhy, France to
report on hydrogen storage.
•• Anna and Axel went to Arkema in China and returned with a story on a powerful lithium battery.
•• Marie and William travelled to BASF in France
and Germany, to report on sustainable building.
•• Esteban and Marie went to Bayer in Germany and
reported on plastics used to recyle CO2.
•• Pierre and Fleur visited Solvay in Switzerland and
Italy to discover solar airplanes.
While Tina and Sylvain have won this year’s contest,
all teams contributed to the growing collection of
video reports shared online along with teaching materials.

To view each team’s report, visit www.chemicalworldtour.fr or www.
youtube.com/user/ChemicalWorldTour

IUPAC Wire
Science an Important Theme at
Post-2015 Negotiations in New York

I

CSU, as one of the organizing partners of the
Scientific and Technological Community Major
Group, led a delegation of scientists to take part
in a series of meetings, workshops and side events,
which took place at the UN in New York, 21-24 April
2015, on the sidelines of the intergovernmental
negotiations on the post-2015 development agenda.
Discussion at the main negotiations focused on the
means of implementation and the global partnership
for sustainable development, with specific sessions
on “Financing for development” and “Technology facilitation mechanism, and other science, technology
and innovation issues”, both key themes for the scientific community. Two other parts of the post-2015 development agenda are a declaration and the Sustainable Development Goals and Targets. All four parts
will be adopted by governments at a special summit
at the UN in September.
In view of the April negotiations, ICSU, together
with the International Social Science Council (ISSC)
and Future Earth, prepared a statement which calls
for a stronger role for science and technology in implementing the Sustainable Development Goals. See
ICSU.org for access to statement and full report.

Photo: Guillermo Velasco Figueres

Further reading:
The journal Nature published a commentary developed by several authors from the ICSU/ISSC Review of
Targets for the Sustainable Development Goals: The Science Perspective. (Volume 520, pp. 432-433, 23 April
2015; http://bit.ly/1D9A8S1) In the article, they propose
five priorities for how the scientific community should
participate in the SDGs process.

www.icsu.org/news-centre/news/top-news/science-an-important-themeat-post-2015-negotiations-in-new-york

Laudation on behalf of the 80th
Birthday of Koichi Hatada
by Maximo Barón and Michael Hess

K

oichi Hatada, Professor Emeritus of Osaka
University and the Fukui University of Technology
and member of the IUPAC Polymer Division, celebrated his 80th birthday on 15 December 2014. We
met Prof. Hatada more than 30 years ago, when we
became members of the Commission of Macromolecular
Nomenclature. It feels like yesterday. At that time
Professor Hatada was already a seasoned member of
IUPAC, where he started in 1988 as Associate Member
of this Commission. He was Titular Member 19901997, Associate Member again 1998-2001, and concurrently a Member of the Interdivisional Committee on
Nomenclature and Symbols (IDCNS). His kind and
friendly personality, combined with his profound knowledge and great experience, has helped newcomers
become familiar with the nomenclature of IUPAC. He is
a great example of scientific rigor, integrity, and dependability, and has a natural authority.
Starting in 1958 he studied chemistry at the University
of Osaka, where he graduated with the MSc in polymer chemistry in 1960 and the DSc (“Stereospecific
Polymerization of Styrene with Ziegler Catalysts”)
in 1965. After his graduation in 1965, Prof. Hatada’s
academic career continued as a postdoctoral fellow
in the group of Prof. Otto Vogel (UMass, Amherst).
The title of his thesis foreshadows one of the
major interests of his future research; stereoregular
and living polymerization and copolymerization of
α-substituted acrylates, preparation of graft copolymers of controlled structures including stereoregular graft copolymers. With synthesis of these polymers came naturally their characterization, as well as
the oligomers, by NMR, chromatographic and X-ray
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IUPAC Wire
analysis, and mechanistic studies of polymerization
reactions by spectroscopic methods, as well as the
preparation and characterization of polymers with a
very small dispersity. The results of his research are
covered in over 380 original papers, 79 review articles, and 35 co-authored books, for example “Macromolecular Design of Polymeric Materials” (1997) with
T. Kitayama and O. Vogl, and “NMR Spectroscopy of
Polymers” (2004) with T. Kitayama.
One aspect of his interest in polymers that spans
from one continent to its antipodes, is that, faced with
the multiple products of a reaction of chloral hydrate,
he chose the polymers while one of us concentrated
on the cyclic derivatives. We only found this coincidence during a very fruitful visit to Prof. Hatada in
Osaka.
In the context of IUPAC activities, he has contributed to important recommendations, such as
‘Definitions relating to stereochemically asymmetric polymerization”, “Definitions of terms relating
to degradation, aging, and related chemical transformations of polymers”, ”Nomenclature of regular
single-strand organic polymers”, ”Structure-based
nomenclature for irregular single-strand organic polymers”, and ”Generic source-based nomenclature for
polymers”and numerous translations into Japanese
to the benefit of the Japanese Polymer Community,
for which he served as Chairman of the Commission
on Macromolecular Nomenclature in Society of Polymer Science, Japan (1990-1998), Head of the Kansai
Branch of The Society of Polymer Science, Japan
(1990-1992), Board of Directors of Society of Polymer
Science, Japan (1990-1998), and Vice President of Society of Polymer Science, Japan (1992-1994).
One of the private favorites of Prof. Hatada came
in very handy for his IUPAC friends--his photographic
professionalism. He was the one who took the legendary meeting photos, arranging the participants carefully so that everyone was positioned in the proper
light. He used this ability to send his annual Season
Greetings with a picture of his family, giving this
otherwise quasi-commercial habit a warm personal
touch.
After returning from Amherst, he became Professor at Osaka University and later served in Osaka as
Head of the Chemistry Department, where he was
Senator, Vice-President, Dean of Liberal Arts and
Sciences Organization, and Director of the Centre
for Advanced Research Projects before he retired in
1998, and served as Professor of the Fukui University of Technology (Department of Applied Physics
and Chemistry, Department of Environmental and
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Biotechnological Frontier Engineering) until 2007.
In 1996 Prof. Hatada received the Award for Distinguished Service in Advancement of Polymer Science
of the Society of Polymer Science Japan. He also received the H. F. Mark-Medal of the Austrian Research
Institute of Chemistry and Technology in the year
2002, and the Paul J. Flory Research Prize (World Forum on Advanced Materials – POLYCHAR) in 2006.
Prof. Hatada was visiting professor at numerous
distinguished Japanese universities and served on
the editorial boards of several high-impact scientific
journals.
Besides his photographic skills (he also published
a sequence of postcards showing the Japanese landscape through the seasons), he nurses an extraordinary collection of common and exotic teas from all
over the world. Professor Hatada is Secretary General
of the Conservation Association of the Hatada House
for Its Utilization and Preservation and the President
of Osaka Owners’ Association of Registered Tangible
Cultural Properties of Japan. His house is registered
as a Tangible Cultural Property of Japan and is the
venue of the Hatada Academy for School Children, an
open house and forum to promote the cultural wellbeing of Japanese people as well as the global development of culture. The academy is dedicated to
help youth to find their way through contact with experienced specialists in various fields, and organizes
lecture programs and performances with prominent
scientists (among them even a Nobel laureate), poets,
and musicians.
We are happy that we can still rely on his expertise
and always look forward to his annual reports of the
year to keep us up-to-date with his situation and the
development of the family.
We extend our warmest greetings to our friend
and colleague from the IUPAC Polymer Division on
the completion of his first 80 years and wish him all
the best, much success and happiness for the future.

IUPAC Wire
Jack Lorimer and his wife
Shirley in 2002, during
the 10th International
Symposium on Solubility
Phenomena (ISSP) in
Varna, Bulgaria.

In Memoriam: John William Lorimer

J

ohn (Jack) William Lorimer passed away peacefully
at the age of 86 at University Hospital on Sunday,
1 February 2015. Born in Oshawa, Ontario, Jack
attended the University of Toronto, where he obtained
his Ph.D. in Chemistry. After positions in Leiden, The
Netherlands, and with the National Research Council
in Halifax, Nova Scotia, Jack joined the University of
Western Ontario, where he taught and did research in
the Chemistry Department until his retirement.
In IUPAC, Jack made major and very broad contributions
over many years, starting in 1979. He was a very active
member in the Analytical Chemistry Division, in the former Solubility Data Commission (SDC, also known as
Commission V.8), and later and to this day, in the Subcommittee on Solubility and Equilibrium Data (SSED).
The beginning of the SDC is linked to Jack’s initial IUPAC
activities: at the 1979 IUPAC General Assembly, in Davos,
Switzerland, the SDC was created and Jack was appointed as co-secretary together with Lewis Herman Gevantman, while Steven Kertes was the first chair. Jack was cosecretary of this commission until 1983, and later became
chair from 1988 to 1991.
In 1984 Jack Lorimer hosted the 1st International Symposium on Solubility Phenomena (ISSP), in London, Ontario. He was considered an excellent scientific and social
host, running the conference very smoothly. For the next
thirty years, he actively participated in all the ISSP either
as a member of the scientific commissions or as speaker,
editor, or IUPAC representative.
Since the beginning of SDC, the compilation and critical evaluation of solubility data was one of the main goals.
This work is published in the volumes of the Solubility
Data Series (SDS). Steven Kertes was the first editor-inchief, starting in 1979, and Jack took that position in 1988
following the unexpected death of Steven Kertes. From
1988 to 1991 Jack accumulated the functions of chair of
the Commission and editor-in-chief of the SDS, a work
that he continued until 1996, always with the same levels
of focus and enthusiasm. Under Jack’s editorship, twenty five SDS volumes were published. The publication of
the SDS continues (103 volumes published to this day), a
tribute to the effort, discipline, and leadership that Jack
brought to this task.
During all his life and his entire IUPAC tenure, Jack was
an active member and helpful advisor. The members of
the solubility community will remember him as a great
scientist, demanding always the highest standards, but
also as a kind, warm, and excellent person, a great friend
on whom we could always rely. Jack was always ready

to help, although
this often meant
that his own projects had to take
second priority.
His last project,
“The solubility of
beryllium sulfate
and other beryllium compounds in
aqueous and nonaqueous media”
was left almost finished. This was typical of Jack’s selfless
approach. He left a deep impression on all members of
the IUPAC Commission V.8 that all subsequent chairs have
continued, pursuing high scientific standards in a pleasant
human environment.
Jack was also a member of the IUPAC Bureau from
1994 to 2001, member (1999-2001) and chair (2002-3)
of the Project Committee, and member (1996-2003) and
chair (2004-9) of the Interdivisional Committee on Terminology, Nomenclature and Symbols (ICTNS). Perhaps less
known to the IUPAC community at large is that, while a
member of the Bureau, it was Jack who first proposed the
IUPAC Fellows scheme. Just 20 years ago, Jack chaired
a Committee on Affiliate Membership, formed by the
Bureau in 1995. Along with some changes in the Affiliate Membership Program, the Committee proposed that
leaders in IUPAC, including chairs of committees and commissions, be made Fellows when their terms expired. The
idea was strongly supported and broadened into what it is
today, a way to recognize all IUPAC service.
Jack was a Fellow of The Chemical Institute of Canada,
and also had a long involvement with The Electrochemistry Society. Jack was a world class researcher in various
areas of physical chemistry, including thermodynamics of
liquids, transport phenomena in membranes, and electrochemistry, and has published over sixty papers in these
fields. He was a lifelong birder and avid naturalist with the
McIlwraith Field Naturalists of London (now Nature London) and lived a life of boundless curiosity and kindness.
He will be greatly missed.
We present our heartfelt condolences to his family,
and in particular to his wife Shirley who many of us have
had the privilege to meet at various IUPAC events.
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The Environmental and Health
Challenges of E-Waste and its
Management
E-waste is an emerging global challenge due to the
rapid obsolescence of technology. The United Nation Environment Programme (UNEP) estimated in
2012 that 20-50 million tonnes of e-waste is generated worldwide, which is more than 5% of the total municipal solid waste stream (UNEP 2006). The
nature of e-waste is relatively distinct from municipal waste. For example: polychlorinated biphenyls
(PCBs) in electrical equipment such as capacitors
and transformers manufactured before 1976; chlorofluorocarbons, hydrochlorofluorocarbons and
hydrocarbons in refrigerators; mercury containing
components in thermostats, position sensors relays
and switches; heavy metals from wires and circuit
boards; lead and phosphor in cathode ray tubes
in computer monitors and televisions; and flameretardant components such as polybrominated diphenyl ethers (PBDPEs) in plastics and tetrabromobisphenol A (TBBA) in printed circuit boards.
Information on the generation, disposal, and
flow of e-waste is important in the planning of effective management strategy. It is estimated that
80% of all e-waste in developed countries is exported for recycling in developing countries (Hick et

A local stripping wires next to a food store to
recover the copper within.

al., 2005). Illegal disposal of e-waste is prevalent
in Africa (Lubick, 2012) and much of the e-waste is
dismantled at facilities or scrapyards that offer little
environmental and health protection.
This project, entitled “The environmental and
health challenges of e-waste and its management:
an emerging 21st century global concern” and
launched by the Chemistry and the Environment
Division, brings together global expertise to a) examine current research on the chemical nature of
e-waste and its global distribution; b) evaluate the
environmental and health impact of e-waste and related risk management tools and models; c) identify
short-comings in present regulations and management strategies, as well as future challenges; and
d) develop a set of specific recommendations for
management approaches that are science-based
and globally informed.

References

E-waste is often burned in order to retrieve the valuable
metals inside the equipment. (Photo sources: K. Isimekhai)
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www.iupac.org/project/2014-031-3-600

IYC 2011 Description and Analysis
of Activities
by Bryan Henry
The International Year of Chemistry 2011 (IYC 2011)
was arguably the most exciting and important
achievement of IUPAC for many years. The IUPAC
task force report “Description and Analysis of IYC
Activities (project # 2012-009-1-020) is here summarized. The members of the task force were Berhanu Abegaz, Julia Hasler, Kathryn Hughes, Colin
Humphris, John Malin, Javier Garcia Martinez, Nicole
Moreau, Rovani Sigamoney, Leiv Sydnes, Supawan
Tantayanon, and Bryan Henry (chair). The final report was prepared by Julia Hasler, Bryan Henry, and
John Malin, with the assistance of Fabienne Meyers
(IUPAC Secretariat) and Chris Brouwer (PUBSimple). The full text PDF is available on the IUPAC website at www.iupac.org/project/2012-009-1-020 or at
http://dx.doi.org/10.1351/2012-009-1-020
Although the full report is over 100 pages long,
I would urge you to read it in its entirety. You will
find details of a remarkable events that captured the
imagination, not only of chemists, but also of society
as a whole and particularly young people. To paraphrase one of my favorite quotes which came from
the Philippines, “it is not expensive experiments that
matter, it is the inculcation in the minds of the young
of the love for science.” That sentiment epitomizes
what we tried to accomplish with IYC.
IYC was an overwhelming success and it all originated from a small group within IUPAC. Many organizations contributed to its success but as members
of the IUPAC community, we can all take pride in our
central role in this remarkable event. What follows is
an attempt to pique your interest by presenting edited versions of the Executive Summary and Legacy
sections of the report.

The report includes seven sections. After the
Executive Summary, Section II describes the genesis of the IYC initiative, beginning with the IUPAC
Executive in April 2006, the application to the UN
through UNESCO, the role of the IUPAC Executive
and the IUPAC IYC Management Committee, and
the ultimate approval by the UN General Assembly
in December 2008. The UN document designated
IUPAC and UNESCO as partners to implement the
Year. Throughout the year, the IYC website played
a central role. The goals of IYC became well known
and were:
•• increase the public appreciation and understanding of chemistry in meeting world needs
•• encourage interest of young people in chemistry
•• generate enthusiasm for the creative future of
chemistry
•• celebrate the role of women in chemistry

The International Year of Chemistry 2011 (IYC 2011) is a
worldwide celebration of the achievements of chemistry
and its contributions to the well-being of humankind.
Under the unifying theme “Chemistry—our life, our future,”
IYC 2011 will offer a range of interactive, entertaining, and
educational activities for all ages.
The Year of Chemistry will extend across the globe with opportunities for
public participation at the local, regional, and national level.
Contact your country’s IYC
representative and become part
of the IYC Network today.
Visit the website and click
on Connect to join
the network.

To keep in touch with the happenings of IYC 2011,
go to www.chemistry2011.org
for the latest news, activities listings and ideas.

The first IYC 2011 invitation card made available in 2009
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Section III forms approximately three quarters of the
report. It is a summary of the data the Task Force
collected from the various countries. Task Force
members were asked to collate and summarize the
massive amount of material. From these efforts, the
writing team further summarized and compiled Section III. The material in Section III is truly inspiring.
The key organizations that carried out IYC activities were the national chemical societies. They attempted to reach out to a variety of audiences, especially young people and the general public. The
scope, originality, and sheer number of activities
are extremely impressive. It would be impossible to
summarize or highlight the material of Section III.
Any overall statistical summary of the breadth and
number of IYC activities is bound to underestimate
what actually occurred. However, some indication of
the overwhelming success of IYC can be drawn from
website statistics published early in 2012. There
were over 9000 individual contacts registered on
the site. While over 1400 additional activities and
1000 special events in 100 countries were noted,
many activities never reached the website. This was
particularly true in the United States, where much of
the activity took place in local ACS sections.
Section IV describes Industry IYC initiatives, as
well as those from IUPAC Divisions and Standing
Committees. The involvement of the IUPAC Committee on Chemistry and Industry (COCI) began in San
Juan with the World Chemistry Leadership Meeting.
An important focus was placed on activating the
chemistry community to make a significant contribution at the Rio +20 Conference in 2012 organized
by the UN Commission on Sustainable Development.
COCI members were strongly involved in the Global
Water Experiment, which featured children around
the world doing simple experiments associated with
water. COCI members were also involved in IYC
activities in their national organizations. Industry
groups provided a significant amount of funding for
IYC. We are particularly grateful to the Dow Chemical Company for its financial support of a number
of events. The IYC Closing Ceremony was held in
Brussels and was organized and paid for by industry
groups. The IUPAC Divisions and Standing Committees generally had few specific IYC activities. Rather,
they worked with national societies and countries to
help with the many events held in numerous regions.
Section IV includes a summary of a major project
from the Inorganic Chemistry Division associated
with IYC, which involved a Periodic Table of the Isotopes and was run by the Commission on Isotopic
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Abundances and Atomic Weights. The Section also
includes examples of a few other initiatives led by
other Divisions and Committees of IUPAC.
Section V contains a detailed description of
the very successful 43rd IUPAC Congress and the
46th IUPAC General Assembly held from 27 July to
5 August 2011 in San Juan, Puerto Rico. The event
included the World Chemistry Leadership Meeting.
Section VI describes presentations at the IYC
Closing Ceremonies in Brussels. A particularly interesting event involved a group of young leaders who
gave their predictions for the world in 2050, and in
particular the role chemical science would play in
helping us to build a better world. The meeting concluded with an overall feeling of accomplishment
and the agreement that IYC had been an outstanding success.
Section VII is all about the Legacy of IYC. An edited version of this section is presented here.

Involvement of Young People
The involvement of young people in various programs was a real success in IYC. One only has to
scan the country list of activities in Section III to see
the breadth of activities. The water experiment is a
notable example. There is a real opportunity to build
on what was done by continuing some programs
and introducing others.

Global Outreach
Many more countries participated in IYC than are
full IUPAC members. The IYC experience presents an
opportunity to reach out to these additional countries and encourage them to join IUPAC.

UNESCO Partnership
Partnering with UNESCO during IYC opened up opportunities for activities through UNESCO and its
network of field offices, national commissions, and
partner NGOs.

Chemistry Contributions to Society
In some cases, national chemistry organizations directly interacted with governments around IYC and
the recognition of Chemistry and its contributions
to society. There are many examples; the UK, France,
and the United States are notable. Through UNESCO, all governments were kept informed about IYC
and in a number of countries activities were hosted
with governmental support. We need to build on
this success, particularly during our upcoming Centenary.

Project Place
IUPAC 2019 Centenary
The activities of 2011 and this report will be helpful
for IUPAC in planning and preparing for its Centenary in 2019. In this regard, we agree fully with the
recommendation in section IV. Based on the experience with IYC, active project management with a
totally dedicated person in the IUPAC Secretariat
will be needed before, during and after this event if
the centenary is to realize its full potential.

Industry Interactions
Interaction between IUPAC and industry occurred
during IYC, most notably with the Dow Chemical
Company and with Solvay. There is a real opportunity to continue such cooperation. In this regard,
Solvay and IUPAC have instituted the IUPAC-Solvay
International Award for Young Chemists, recognizing the most outstanding PhD theses in the chemical sciences.

Research Grants for Young Chemists
An important legacy is the strengthening of links
with UNESCO and a continuing cooperation in the
area of support for young people in chemistry. This
is particularly evident in the newly established PhosAgro/UNESCO/IUPAC Partnership in Green Chemistry for Life, which is to provide research grants
for young chemists in green chemistry. PhosAgro
will fund the program at USD 1.4 million as a direct
follow up to IYC.

Sharing a Chemical Moment
The “global handshake for women” event was
launched in 2011 as part of IYC. There have been
a number of events built on this initial interaction.

http://iyc2011.iupac.org

For example on 4 March 2014, Dow hosted the 4th
Women’s Networking Breakfast at Dow Terneuzen
aimed at managing stress and expanding personal
networks.

Online Presence
A number of websites came into existence during
IYC. Many of these are still accessible and in that
sense represent an ongoing legacy of IYC. Examples
are as follows:
Global Water Experiment: “Now you can explore all
the data collected using an interactive tool designed
to analyze and compare the results world-wide.”
http://water.chemistry2011.org
Brazil National Website: The “365 days of chemistry”
was designed to celebrate the International Year
of Chemistry every day of 2011. The purpose was
to publish an interview with a professional in the
field of chemistry, such as a professor, researcher
or industry professional, on the Brazilian IYC website for each day of 2011, along with a contextualized molecule and its 3D image. This is a pioneering
project in the Portuguese language and also in the
international context. The project compiled a large
database of 365 molecules with historical aspects
of its application, a list of the molecule’s uses, and
its importance to society. Besides the text, the molecules can be visualized in 3D images, facilitating
real-space observation of the molecular structure.
www.quimica2011.org.br
Periodic Table of Cartoons (Brazilian activity): This
project was included among activities celebrating
IYC 2011 that took place at the 34th meeting of the
ASBQ, 23-25 May in Costao do Santinho, Santa Catarina. A Periodic Table of Cartoons was developed
with caricatures of eminent researchers of chemistry, international and national, complete with a brief
biography of each honoree, representing one of the
112 recognized elements and the 27 names assigned
by IUPAC. http://qnint.sbq.org.br/tabela
Royal Society of Chemistry: RSC projects including
water experiments, climate change modules, and
catalytic clothing, as well as links to a European Petrochemical Association video, Chemistry World, and
a summary entitled “Celebrating an International
Year of Chemistry”. www.rsc.org/get-involved/IYC
and www.rsc.org/chemistryworld/iyc2011/iyc_index.
asp
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Chemical Heritage Foundation: www.chemheritage.
org/visit/events/international-year-of-chemistry-2011.aspx
UNESCO: www.unesco.org/new/en/natural-sciences/science-technology/basic-sciences/chemistry/
international-year-of-chemistry
IUPAC: http://iyc2011.iupac.org
For further information, contact the Task Group
Chair Bryan Henry <chmhenry@uoguelph.ca>

www.iupac.org/project/2012-009-1-020

Accelerating the Participation
and Leadership of Women in
Chemistry
This project will establish a framework for IUPAC to
explore the status of women in chemistry globally,
identify and disseminate best practices for advancing and securing the participation and leadership
of women in chemistry, and to provide international
recognition for female chemists. Creating this Task
Group within IUPAC provides a strong platform
for global review, communication, and recognition.
While multiple studies have been published on participation rates of women in science internationally, this data has not been reviewed to determine
the specific status of women in chemistry. The Task

Group will survey the global landscape in more detail, provide a critical assessment of the existing
data, and identify gaps. Based on these findings,
additional surveys could be chartered to explore regional and cultural differences.
During the first year, the Task Group will define
their vision, develop a strategy, develop the critical
assessment of existing information, and seek support from IUPAC leadership. Plans for implementing
this strategy will then be developed. The recognition
of women in chemistry by IUPAC continues to be a
cornerstone of this effort. The Task Group is organizing the 2015 Distinguished Women in Chemistry
and Chemical Engineering Awards. This year Awards
(see announcement page 15) will be presented at
the IUPAC World Chemistry Congress, 9-14 August
2015 in Busan, Korea. An award ceremony will take
place on Tuesday, 11 August 2015, coinciding with
the symposium Women in Chemistry: Gaining Momentum, and followed by a reception in honor of
the recipients.
This project is supported by the International
Council for Science (ICSU); for information about
the ICSU Grants Programme, see www.icsu.org/
what-we-do/projects-activities/icsu-grants-programme/
For further information about this project, contact
the Task Group Chair Carolyn Ribes <cribes@dow.
com> or Angela Wilson <akwilson@unt.edu>

www.iupac.org/project/2015-007-1-020
Presentation on 15 August 2013 of Awardees of
the IUPAC 2013 Distinguished Women in Chemistry or Chemical Engineering, at the IUPAC
Congress in Istanbul: (from left) Yi Xie (University of Science & Technology of China), Kazue Kurihara (Tohoku University, Japan), Mary
Garson, (University of Queensland, Australia),
Liliana Mammino (University of Venda, South
Africa), Elsa Reichmanis, (Georgia Institute of
Technology, USA), Concepcio Rovira (Institute
of Materials Science of Barcelona, Spain), Angela Wilson (University of North Texas, USA),
Evamarie Hey-Hawkins (University of Leipzig,
Germany), and with Ihsan Necipoglu (The Dow
Chemical Company, sponsor of the presentation) and Nicole Moreau, IUPAC Past President.
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Books and publications hot off the press.
See also www.iupac.org/publications

Section head NEW
Bookworm
Chemical Processes for a Sustainable
Future
T. M. Letcher, J. L. Scott and D. Patterson, eds.
Royal Society of Chemistry, Cambridge, UK
ISBN: 978-1-849739757, January 2015
This book is a companion to Materials for a Sustainable
Future, published by the Royal Society of Chemistry
in 2012. The Materials book focused on elements and
compounds that are becoming ‘endangered’, the ways
of dealing with increasing quantities of methane and
carbon dioxide, the use of biomass as a chemical feedstock, and the specialised materials used in advanced
technologies such as water splitting
and energy conversion. This book,
Chemical Processes for a Sustainable Future, is about chemical processes aimed at sustainability, with
a focus on developments in new
technologies and on processes using renewable materials as chemical
feedstock. The overarching theme
showcases new ideas in the chemical industry related to a sustainable
existence. The book is divided into
five themes: An Introduction, Chemical Transformations and Reactors,
Biochemical Transformations and
Reactors, Separations and Purifications, and Process Integration,
The topics chosen for the 27
chapters are not exhaustive. Areas
such as biomass engineering, further topics on biomass processes, adsorption and absorption processes, and advances in distillation have
not been discussed. Likewise, waste and emission
treatment technologies are not covered since these
would be better dealt with in a stand-alone volume.
Extensive coverage of different process intensification
technologies (such as spinning disc reactors) is also
not included, as this is well covered in recently published volumes.
To help readers, each theme section is preceded by
an overview chapter setting the scene for the chapters
within the section. Additionally, each chapter begins
with an introduction and finishes with a conclusion
written with non-experts in mind.
Over the past 200 years, chemistry has been at the
forefront of efforts to reduce poverty and make our
lives not only longer, but easier, with improved pesticides, fertilisers, pharmaceuticals, fuels, plastics, and

even micro-electronics. Hand in hand with this progress, chemical engineers have developed processes
to manufacture these chemicals and products quickly,
cost-effectively, and in useful quantities. All of this has
unfortunately come at a cost. Our generation is not
only rapidly dispersing some vital elements and compounds thinly across the planet, but is filling the environment with pollutants, some of which are difficult to
contain. We are compromising the lives of future generations. In the same way that chemistry and chemical
engineering have led the way to an easier life, chemists
and chemical engineers are being called upon to lead
the world in organising a sustainable lifestyle for all, so
that our children and their children
will have the same advantages as
the present generation. Our society
was born out of the Industrial Revolution. It changed our way of life. The
next revolution will develop a way of
life that can be sustained from one
generation to another. Chemical
Processes for a Sustainable Future
highlights the contribution made
by new chemical processes aimed
at sustainability. This involves the
cooperation of chemists and chemical engineers working towards this
common goal.
One of the great advantages of
this book is that the chapters have
been written by scientists or engineers who are experts in their field
and include up-to-date statistics, recent research, and references to the latest work. The
combination of science and engineering allows both
perspectives and expertise to be voiced. The book
is written in a very readable format and all readers,
whether experts or not, will gain much knowledge
and appreciation of the concept of sustainable living.
A second advantage of this book is that it brings together many seemingly disparate topics, all related to
sustainability, so that comparisons can be made, synergies developed, and issues put into perspective. The
book should encourage more and more people to investigate ways of ensuring the survival of future generations.
The audience we hope to reach includes: industrialists and investors looking at future developments with
an eye on suitable investments; policymakers in local
and central governments who need to become acquainted with the latest developments in the chemical
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Bookworm
industry related to sustainability; students; teachers;
researchers; professors; and scientists, engineers and
managers working in the field of chemical processing
who need information, direction, and references to
new developments; and last but not least, editors, journalists, and the general publicwho need information on
the vitally important concept of a sustainable future.
The International System of Quantities is reflected in
the book with the use of SI units wherever possible. IUPAC
recommendations on notation and spelling have been

used throughout. The book has been supported by IUPAC.
In true IUPAC style, the editors have attempted to give
the book an international flavor with authors coming from
many different countries including Australia, Austria, Brazil, Canada, China, Denmark, Finland, France, Germany, India, Malaysia, New Zealand, Spain, South Africa, the United
Kingdom, and the United States of America.

www.iupac.org/project/2013-033-1-022
http://pubs.rsc.org/en/content/ebook/9781849739757#!divbookcontent

Stamps International
The Discovery and Demise
of Wodanium
What do the English potter Josiah Wedgwood (17301795), the Swedish chemist Carl Gustaf Mosander (17971858), and the Italian physicist Enrico Fermi (1901-1954)
have in common? These accomplished individuals share
the dubious honor of having made claims of discovery
for spurious elements, i.e., those subsequently found to
be known chemical elements, compounds, or a combination thereof. In fact, the chemical literature of the
19th century and early part of the 20th century literally contains dozens of such erroneous discoveries, often spurred by the limitations of the analytical methods available at the time. Even the legendary Berzelius,
who referred to these scientific mishaps as still-born
elements, had a couple of misses, including his alleged
isolation of gahnium (1803), a substance later proven to
be zinc oxide.

The stamp triptych illustrated in this note was issued
in Germany in 1991 on the occasion of the 18th World Gas
Congress in Berlin. It features the German chemist and
metallurgist Wilhelm August Lampadius (1772-1842),
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See also www.iupac.org/
publications/ci/indexes/stamps.html

best known for his discovery of carbon disulfide (1796)
and his contributions to the production of illuminating
gas for street lamps. In 1818, while at the renowned Freiberg Academy of Mines, Lampadius proclaimed that he
had discovered a new metal that accounted for approximately 20% of the weight of a cobalt ore sample from
the Topschau mine in Hungary. He named the purported
new element wodanium after Wodan, the Germanic god
of the sky and war, and, interestingly, also the namesake
for the English-language day of the week Wednesday.
The existence of wodanium, however, was shortlived. Less than two years later, in March of 1820, Friedrich Stromeyer (1776-1835), a professor of chemistry
and pharmacy at the University of Göttingen and the
discoverer of cadmium, presented to the local Royal
Academy a careful analysis of a specimen of the same
Hungarian mineral ore used by Lampadius to extract
wodanium. He found that the sample consisted of about
16% nickel, 4% cobalt, 11% iron, 56% arsenic, 11% sulfur,
and trace amounts of manganese, copper, lead and antimony, but no detectable amounts of any unknown elements.
Evidently, in the business of discovering
chemical elements as in competitive
sports, you win some, you lose some....
For a fascinating and thorough account of hundreds of elements found
and lost, see Fontani, M.; Costa, M.; Orna, M. V. The Lost
Elements; Oxford University Press: New York, 2015.

Written by Daniel Rabinovich <drabinov@uncc.edu>.

Where 2B & Y

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

IUPAC's role in achieving
UN Sustainable Development
Goals—2015 WCLM
12 August 2015, IUPAC General Assembly,
Busan, Korea

The World Chemistry Leadership Meeting (WCLM)
is an integral part of the IUPAC General Assembly.
It offers a platform for representatives from IUPAC
National Adhering Organizations (NAOs), including
presidents of chemical societies, regional chemical
federations, and industry trade associations from
across the world, to meet and discuss emerging
and pressing issues of global concern.
The global pressures of population growth and
climate change, as well as the opportunities offered
by a new era of global interaction, have led to an
understanding of the need to redefine the role of
professional scientific and industrial communities
to address and debate sustainable development
and offer suitable solutions relevant to all walks of
life. As a result, the 2015 WCLM will address the

CHEMISTRY
International
The News Magazine of IUPAC
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Chemistry:
Meeting the
World’s Needs
INTERNATIONAL UNION OF
PURE AND APPLIED CHEMISTRY

MATECCS
Concepts in Toxicology

Examples of SDGs were discussed by Natalia
Tarasova in “Chemistry: Meeting the Word’s
Needs?”, Chem Int Jan-Feb 2015, pp. 4-7

environmental and socio-economic issues raised
by the UN Sustainable Development Goals (SDGs)
and examine the contribution that the chemistry
community can make to realize them.
This year the WCLM aims to facilitate the involvement of Young Observers (YOs). It will be an
exciting forum for the exchange of ideas and views
about the ways chemistry-based scientists can assist in fulfilling the UN Sustainable Development
Goals. The YOs and invited leaders will have the
opportunity to discuss and identify gaps in the existing chemical science knowledge and practice,
as well as how to address the development goals.
IUPAC calls on the NAOs to invite YOs to participate in the WCLM program, which will be as follows:
Monday Evening, August 10
Reception for YOs hosted by IUPAC Divisions
and Committees to introduce the WCLM activities
Tuesday Morning, August 11
YO teams will work IUPAC volunteers to develop
their ideas into a presentation for the WCLM
Wednesday Morning, August 12
Leader Presentations:
Surendra Shrestha, UNEP International Environmental Technology Center
Professor Yuan-Tseh Lee, Nobel Laureate, Taiwan
Hubert Mandery, Director General, European
Chemical Industry Council (CEFIC)
Lucilla Spini, Head of Science Programmes, International Council for Science (ICSU)
Presentations from YO Teams
Group Discussion and identification of highest
priority tasks
Post-GA Activities
Outcomes from the WCLM will be used to drive the
actions of a newly formed IUPAC-UN SDG Working
Group as a means to develop interdisciplinary projects. YOs will be encouraged to participate in this
working group and in newly formed project teams.

www.iupac.org/news/news-detail/article/iupacs-role-in-achieving-united-nations-sustainable-development-goals-2015-wclm.
html
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Where 2B & Y
Research in Chemical Education
22-27 November 2015, University of Venda,
Thohoyandou, South Africa
The 2nd African Conference on Research in Chemical
Education (ACRICE 2015) will be held at the University of
Venda in Thohoyandou (South Africa), 22-27 November
2015. The ACRICE conferences are under the auspices of
FASC, the Federation of African Societies of Chemistry.
Chemistry education is fundamental to development,
both in terms of the preparation of an adequate number of chemistry specialists and to ensure the level of
chemistry literacy that is essential for citizens to make
informed decisions on a number of issues. The quality of
chemistry education has a significant impact on development and sustainability. Research is fundamental to the
quality of chemistry education, ensuring that it better responds to the continuous expansion of chemistry knowledge, to the changing characteristics of new students’
generations, and to the evolution of the general needs
of society. This is why the ACRICE conferences focus on
research in chemistry education.
ACRICE 2015’s core attention is on the key roles of
chemical education for development and for sustainable
development in particular, both in Africa and worldwide.
The African continent is on a fast development track.
Emerging economies have ideal opportunities to incorporate sustainability into the growth of industrial and societal development step by step. For chemistry to play its
essential roles in simultaneously fostering development
and sustainability, the quality of chemistry education
needs to be sufficiently high and to improve continuously. ACRICE 2015 offers an ideal opportunity for sharing
experiences, promoting reflections on the enhancement
of chemistry education, and exploring new collaboration possibilities. It will be a meeting point for interactions among specialists from the African continent and

elsewhere with the common goal of improving chemistry
education to better meet the needs of sustainable development and to better foster chemistry understanding
and chemical literacy.
The conference scope is broad, considering all areas
of chemistry education and all levels of instruction, from
primary to tertiary instruction to the fine educational
aspects inherent in mentoring post-graduate students
in research. It considers the known major challenges
of chemistry education and the exploration of pedagogical options to better address them. It also explores
cross-disciplinary possibilities to simultaneously benefit
chemistry education and education in other areas and,
above all, the comprehensiveness of the intellectual and
professional preparation of the young generation. To further broaden the scope of the conference, participants
are invited—on submitting their abstracts—to suggest
sub-themes that they consider more suitable for their
research interests and for their abstracts and presentations. Sub-themes proposed with sufficiently high recurrence will become the topics of individual sessions in the
conference, while others will be grouped under suitable
umbrella sessions. This option also aims to expand participants’ involvement in shaping the conference, so that
it better responds to the interests of participants and of
the entire chemistry educators community.
IUPAC financial support is provided to facilitate
the attendance of young scientists from neighbouring African countries. Inquiries should be directed to
the conference chair Liliana Mammino, or by e-mail to
<acrice2015.mail@gmail.com>.
The University of Venda is located in an area rich in
natural beauty and cultural heritage, offering excellent
opportunities for combining an exciting high-quality scientific experience with a delightful immersion into the
warmth of Africa.

https://sites.google.com/site/acrice2015

Visas

How to Apply for IUPAC Sponsorship

It is a condition of sponsorships 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 sponsorship 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 Sponsorship (AIS)
preferably 2 years and at least 12 months before
the conference. Further information on granting
sponsorship is included in the AIS and is available
upon request from the IUPAC Secretariat or online.
www.iupac.org
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August 30
September 1, 2015
Politecnico di Milano
Como - Italy
convinceproject.eu
SCIENTIFIC THEMES
The scientific program will cover all important issues related to
Crystal Engineering.
In particular the topics of the workshop will be organized around
the following themes: Computational Crystallography; 2D Crystal
Engineering; Pharmaceutical Co-crystals; Functional Crystals;
Supramolecular Crystallography; Biomacromolecules; MetalOrganic Frameworks (MOFs); Organic Crystals; Inorganic Crystals;
Functional Crystals; Industrial Crystallization; Porous Crystals;
Liquid Crystals.
The program will comprise invited lectures by internationally
renowned leaders in the field. Posters presentations are also
scheduled and opportunities are planned for young scientists’
networking with both peers and recognized leaders in the field.

INVITED SPEAKERS
Christer Aakeröy
(USA)
Alessia Bacchi
(Italy)
Len Barbour
(South Africa)
Andrew Bond
(Denmark)
Susan Bourne
(South Africa)
Dario Braga
(Italy)
Lee Brammer
(UK)
Carol Brock
(USA)
Neil Champness
(UK)
Graeme M. Day
(UK)
Gautam R. Desiraju
(India)
Mir Wais Hosseini
(France)
Janusz Lipkowski
(Poland)
Leonard R. MacGillivray
(USA)
Kari Rissanen
(Finland)
Kevin J. Roberts
(UK)
Robin D. Rogers
(USA)
Jonathan W. Steed
(UK)
Jagadese J. Vittal
(Singapore)
Michael Zaworotko
(Ireland)

ORGANIZING
COMMITTEE
Chairmen
Pierangelo Metrangolo
Giuseppe Resnati

CONVINCE:
an ICSU Project
The workshop is organized within
the framework of CONvINCE
Project -CONcepts and
termINology in Crystal Engineering,
funded by ICSU.

Members
Gabriella Cavallo
Tullio Pilati
Giancarlo Terraneo
International
Advisory Board
Christer Aakeröy
Gautam R. Desiraju
Leonard R. MacGillivray
Jagadese J. Vittal
Michael Zaworotko

REGISTRATION & CALL FOR PAPERS

IMPORTANT DATES
Deadline for registration and
abstract submission: June 30, 2015
Notification of abstract acceptance:
July 15, 2015.

CONTACT US

The workshop attendance is free for a limited number of 150
participants, which will be assigned on a first come first served basis.
Poster contributions are welcome on subjects within the scope
of the Workshop.

Scientific Secretariat
Johanna Syvanen
+39 0223993049
johanna.syvanen@polimi.it

In order to register to the workshop and submit your abstract,
please, fill in the Registration form and the Abstract Template
available at the website convinceproject.eu and send them
to the Workshop Organizing Secretariat.

Organizing Secretariat
Fondazione Alessandro Volta
www.centrovolta.it
chiara.stefanetti@centrovolta.it

Organized by:
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Mark Your Calendar

Upcoming IUPAC-sponsored events
See also www.iupac.org/home/conferences.html for
links to specific event websites

2015 (After July 1)
5-10 July 2015 • Ionic Polymerization • Bordeaux, France
22nd International Symposium on Ionic Polymerization (IP-2015)
Prof. Stéphane Carlotti, Université de Bordeaux, Laboratoire de Chimie des Polymères Organiques,
Avenue Pey Berland, F-33607 Pessac, France, E-mail: carlotti@enscpb.fr, http://ip15.sciencesconf.org
12-15 July 2015 • Polymer • Gold Coast, Australia
35th Australasian Polymer Symposium (35APS)
Nicole Amato, Conference Manager, Leishman Associates, 170 Elgin Street, Carlton VIC 3053, Australia
E-mail: nicole@leishman-associates.com.au, http://35aps.org.au
12-16 July 2015 • Organic Chemistry • Lisbon, Portugal
ESOCXIX – The 19th European Symposium of Organic Chemistry
Dr. Nuno M. Xavier (Scientific Secretary) nmxavier@fc.ul.pt, SPQ - Sociedade Portuguesa de Química, Av. da
República, 45, P-1050 - 187 Lisboa, Portugal, E-mail: eventos@spq.pt, http://esocxix.eventos.chemistry.pt
9-14 August 2015 • 45th IUPAC World Chemistry Congress • Busan, Korea
Smart Chemistry, Better Life
Hosted by Korean Chemical Society, E-mail: office@iupac2015.org
Prof. Seung Min Park, Program Chair, E-mail: smpark@khu.ac.kr, www.iupac2015.org
10-14 Aug 2015 • MacroMolecular Complexes • Wroclaw, Poland
16th International Symposium on MacroMolecular Complexes (MMC-16)
Prof. Andrzej W. Trochimczuk, Conference Chair, Faculty of Chemistry, Wroclaw University of Technology, Poland, e-mail: MMC-16.andrzej.trochimczuk@pwr.edu.pl, Dr Anna Jakubiak-Marcinkowska, Organizing Committee, Tel.: 0048 71 3203826, e-mail: MMC-16.anna.jakubiak@pwr.edu.pl, http://mmc16.pwr.edu.pl
30 August–1 September 2015 • CONvINCE • Como, Italy
2nd ICSU/IUPAC Workshop on Crystal Engineering - "CONcepts and termINology in Crystal Engineering"
Scientific Secretariat: Johanna Syvanen, Telephone: +390223993049, E-mail: Johanna.syvanen@polimi.it
http://convinceproject.eu
30 August–2 September 2015 • Chitin and Chitosan • Münster, Germany
12th Conference of the European Chitin Society/13th International Conference on Chitin and Chitosan (ICCC/
EUCHIS 2015)
Prof. Bruno M. Moerschbacher, University of Münster, Institute of Plant Biology and Biotechnology (IBBP),
Schlosspatz 8, D-48143 Münster, Germany, E-mail: bruno.moerschbacher@uni-muesnter.de, www.chitin2015.eu
30 August-4 September 2015 • Solution Chemistry • Prague, Czech Republic
34th International Conference of Solution Chemistry (ISCS)
Professor Ivo Nezbeda, Conference Chair, Faculty of Science, J. E. Purkinje University, Ceske mladeze 8, 40096
Usti nad Labem, Czech Republic, E-mail: ivonez@icpf.cas.cz, CONFIS agency, E-mail: org@icsc.cz, www.icsc.cz
6-10 September 2015 • Analytical Chemistry • Bordeaux, France
European Conference on Analytical Chemistry EUROANALYSIS XVIII
Philippe Garrigues, co-chair, CNRS/University of Bordeaux, p.garrigues@ism.u-bordeaux1.fr
or euroanalysis2015@ism.u-bordeaux1.fr, www.euroanalysis2015.com
7-10 September 2015 • Macromolecules and Materials • Port Elizabeth, South Africa
13th Annual UNESCO/IUPAC Workshop and Conference on Macromolecules and Materials
Prof AJ van Reenen (Conference Chair), University of Stellenbosch, Department of Chemistry & Polymer Science, Private Bag X1, Matieland 7602, South Africa, E-mail: ajvr@sun.ac.za, http://academic.sun.ac.za/unesco
5-8 October 2015 • Functional Polymers • Kuala Lumpur, Malaysia
Functional Polymers • Advanced Materials for the Future • 4th Federation of Asian Polymer Societies •
International Polymer Congress (4th FAPS-IPC 2105)
4FAPS-IPC 2015 Secretariat, Institut Kimia Malaysia, 127B, Jalan Aminuddin Baki, Taman Tun Dr. Ismail, 60000
Kuala Lumpur, Malaysia, E-mail: 4faps@ikm.org.my, www.4faps-ipc.org.my
CHEMISTRY International
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18-22 October 2015 • Advanced Polymers • Yokohama, Japan
11th International Conference on Advanced Polymers via Macromolecular Engineering (APME-2015)
Prof. Takeshi Endo, Molecular Engineering Institute Kinki University, 11-6 Kayanomori, Iizuka,
Fukuoka 820-8555, Japan, E-mail: tendo@moleng.fuk.kindai.ac.jp, www.apme2015.jp
6-9 November 2015 • ChemRAWN XX • Dhaka, Bangladesh
Herbal Medicine for Health Care in the 21st Century
Prof Dr Mohammed Mosihuzzaman, International Centre for Natural Product Research (ICNPR), Bangladesh
University of Health Sciences (BUHS), 125/1 Darus Salam, Mirpur, Dhaka-1216,
E-mail: mmosihuzzaman@yahoo.com or chemrawnxx@buhs-edu.org, www.chemrawnxx.net.bd
22-27 November 2015 • Research in Chemical Education • University of Venda, South Africa
2nd African Conference on Research in Chemical Education (ACRICE 2)
Prof. Liliana Mammino, Department of Chemistry, University of Venda, Thohoyandou 0950, South Africa,
E-mail: sasdestria@yahoo.com or acrice2015.mail@gmail.com, https://sites.google.com/site/acrice2015

2016
27-30 January 2016 • POLYSOLVAT-11 • Kolkata, India
Polymer-solvent Complexes and Intercalates (POLYSOLVAT-11)
Dr. Sudip Malik (convenor), Polymer Science Unit, Indian Association for the Cultivation of Science, 2A and 2B
Raja S. C. Mullick Road, Jadavpur, PIN-700032, Kolkata, West Bengal, India,
Tel: +913324734971 (Ext-1564), Fax: +913324732805, e-mail: psusm2@iacs.res.in or polysolvat11@iacs.res.in,
www.iacs.res.in/conferences/polysolvat11
6-9 April 2016 • Agrochemicals Protecting Crops, Health and Natural Environment • New Delhi, India
3rd International Conference on Agrochemicals Protecting Crops, Health and Natural Environment –“New
Chemistries for Phytomedicines and Crop Protection Chemicals”
Dr N. A. Shakil, Division of Agricultural Chemicals, ICAR-IARI, New Delhi 110 012, India ;
Tel.: +91-9818196164, E-mail: iamshakil@gmail.com
6-10 June 2016 • Mycotoxins • Winnipeg, Canada
9th World Mycotoxin Forum & XIVth International Symposium on Mycotoxins
Prof. Rudolf Krska (Program co-chair), University of Natural Resources & Life Sciences, Tullin, Austria, E-mail:
rudolf.krska@boku.ac.at and Prof. Hans P. van Egmond, Institute of Food Safety, Wageningen, Netherlands, Email: hans.vanegmond@wur.nl, Ms. Helena B. Bastiaanse (coordinator), Bastiannse Communication,
E-mail: wmf@bastiaanse-communication.com, www.WMFmeetsIUPAC.org
3-8 July 2016 • Physical Organic Chemistry • Sydney, Australia
23rd International Conference on Physical Organic Chemistry (ICPOC-23)
Prof. Jason Harper, School of Chemistry, University of New South Wales, Sydney, NSW 2052, Australia,
E-mail: j.harper@unsw.edu.au, www.icpoc23.unsw.edu.au
17-21 July 2016 • Macro • Istanbul, Turkey
IUPAC World Polymer Congress (Macro 2016)
Prof. Yusuf Yagci, conference chair, Istanbul Technical University,
E-mail: yusuf@itu.edu.tr, Congress Secretariat: bilge.yuksel@brosgroup.net, www.macro2016.org
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Solvay supports major scientific discoveries
that will shape tomorrow’s chemistry.

November 18, 2015
Brussels

IUPAC Committee on Chemistry and Industry
Section V contains a detailed description of
began in San Juan with the World Chemistry the very successful 43rd IUPAC Congress and the
Leadership Meeting. A focus was to activate 46th IUPAC General Assembly held from 27 July
the chemistry community to make a significant to 5 August 2011 in San Juan, Puerto Rico. The
contribution at the Rio +20 Conference in 2012 event included the World Chemistry Leadership
organized by the UN Commission on Sustainable Meeting.
Development. COCI members were strongly
Section VI describes presentations at the
involved in the Global Water Experiment, which Closing Ceremonies in Brussels. A particularly
featured children around
interesting event involved
the world doing simple Many organizations contributed a group of young leaders
to the success of IYC 2011,
experiments associated
who gave their predictions
with water. COCI was also
but as members of the IUPAC for the world in 2050, and
involved in IYC activities
in particular the role chemcommunity, we can all take
in their national organizaical science would play in
pride
in
our
central
role
in
this
tions (See Section IV and
helping us to build a better
remarkable event.
the Appendix).
world. The meeting conIndustry provided a significant amount of cluded with an overall feeling of accomplishment
funding for IYC (see Appendix). We are particu- and agreement that IYC had been an outstanding
larly grateful to the Dow Chemical Company for success.
its financial support of a number of events. The
Finally, Section VII attempts to summarize
IYC Closing Ceremony was held in Brussels and the legacy of IYC. It discusses the strengthened
was organized and paid for by industry.
partnership with UNESCO, continuation of the
The IUPAC divisions and standing commit- activities of Section III, effects on IUPAC memtees generally had few specific IYC activities. bership, improved interaction with governments
Rather, they worked with national societies and and Industry, and planning and preparation for
countries to help with the many events in these the IUPAC Centenary in 2019.
regions. Section IV does include, for example, a
IYC originated within IUPAC. Many organizasummary of a major project from the Inorganic tions contributed to its success but as members
Chemistry Division associated with IYC, which of the IUPAC community, we can all take pride in
involved a Periodic Table of the Isotopes run by our central role in this remarkable event.
the Commission on Isotopic Abundances and
Atomic Weights.
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I. Executive Summary

T

his report comprises seven sections: I.
Executive Summary, II. Origin of IYC, III.
Contributions from Countries and Chemical
Societies in Specific Regions, IV. Contributions
from Industry and IUPAC Divisions and Standing
Committees, V. The IUPAC World Chemistry
Congress, VI. Closing Ceremonies, and VII.
Legacy of IYC. In addition, an Appendix contains
a summary report on UNESCO activities, a list
of sponsors, and examples of industry-related
events by national associations.
Section II describes the genesis of the IYC
initiative, beginning with the IUPAC Executive in
April 2006, the application to the UN through
UNESCO, the role of the IUPAC Executive and
the IUPAC IYC Management Committee, and the
ultimate approval by the UN General Assembly in
December 2008. The UN document designated
IUPAC and UNESCO as partners to implement
the Year. The goals of IYC were as follows:
• increase the public appreciation and understanding of chemistry in meeting world
needs
encourage interest of young people in
chemistry

•

•
•

generate enthusiasm for the creative future
of chemistry
celebrate the role of women in chemistry

The central importance of the IYC website
throughout IYC is noted in this report.
Section III forms the bulk of the report
(approximately three quarters of the report). It
is a summary of data the Task Force collected
from the various countries. Task Force members
were asked to collate and summarize the massive amount of material. From these efforts, the
writing team further summarized and compiled
Section III.
The material in Section III is truly inspiring.
The key organizations that carried out IYC activities were the national chemical societies. They
attempted to reach out to a variety of audiences, especially young people and the general
public. The scope, originality, and sheer number
of activities is extremely impressive. It would be
impossible to summarize or highlight the material of Section III in this summary. I would urge
the reader to scan the section to gain insight into
the remarkable IYC events.
Any overall statistical summary
of the breadth and number of IYC
activities is bound to underestimate
what actually occurred. However,
some indication of the overwhelming
success of IYC can be drawn from
website statistics published early in
2012. There were over 9000 individual contacts registered on the site.
While, in addition, over 1400 activities and 1000 special events in 100
countries were noted, many activities never reached the website. This
was particularly true in the United
States where much of the activity
took place in local ACS sections.
Section IV describes Industry IYC
initiatives. The involvement of the

2011 The International Year of Chemistry

The 2011 International
Year of Chemistry
Description and Analysis
of Activities

