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Water: a chemical solution
A global experiment for the International Year of Chemistry
Tony Wright and Javier Garcia Martinez

Résumé Cet article décrit une initiative originale et très intéressante de la part de l’IUPAC auprès d’élèves allant du
primaire au lycée, ceci dans le cadre de l’Année internationale de la chimie 2011, sur le rôle de la chimie
pour les challenges sur la qualité et la purification de l’eau.

Mots-clés Eau, enseignement, expérimentation, Année internationale de la chimie.

omment faire pour que les jeunes comprennent que la chimie est indissociable de leur vie quotidienne ? On
cherche tous le moyen miracle, car ce sont les futures vocations qui en sont l’enjeu. L’Année internationale de

la chimie pourrait bien nous avancer dans cette voie. L’eau, c’est la vie, c’est bien connu, et les problèmes que
pose sa potabilité sont aussi bien connus. C’est par ce biais que l’IUPAC (International Union of Pure and Applied
Chemistry) approche les jeunes : une belle initiative à laquelle L’Actualité Chimique est heureuse d’associer ses
lecteurs en présentant cet article extrait de Chemistry International (sept.-oct. 2010, p. 14 ; publié avec l’aimable
autorisation de l’éditeur). 

n 2011, the International Year of Chemistry*, school
students around the world will be invited to explore one of

Earth’s most critical resources, water. The results of their
investigations will contribute to a global experiment, which
will possibly become the biggest chemistry experiment ever.

The global experiment – an initiative of
the IUPAC Committee on Chemistry
Education – has been developed to appeal
to students from primary school to senior
high school. The activities that make up the
experiment will help students appreciate
the role of chemistry in issues of water quality and
purification. At the same time, students will contribute to
an online global map, reporting on their investigations of
water quality and water treatment.

The global experiment directly addresses the IYC goal
of “increasing the public appreciation and understanding of
chemistry in meeting world needs and encouraging interest
in chemistry among young people.” The central theme of
the experiment will be water: a chemical solution. This
will provide an outstanding educational opportunity to learn
about the key role of chemistry in providing clean, safe water
and the challenge of meeting the millennium development
goal of greatly improving access to safe drinking water
before 2015. This activity will be used to emphasize the close
relationship between water and climate change, human
health, and energy security.

The theme for the global experiment project – “Water: a
chemical solution” – implies the dual meaning of “solution”.
First, solutions are the answers that chemistry can provide to
questions about delivering safe water to people all over the
world. Second, in the chemical sense, the term is helpful
for introducing important chemical principles such as pH,
salinity, and solubility.

In the global experiment, teachers will involve classes
of students in the investigation. Consider for a moment
how many students might participate – 100 countries, 1 000
schools per country, 10 classes per school, and 10 students
per class would lead to millions of participants and a giant

experiment! With such an extensive reach comes a
responsibility to achieve valuable educational goals. The
context of water provides relevance and the experiment will
give students learning experiences that are engaging and
edifying so that they learn valuable practical skills and useful

chemistry. At the same time, students will
discover the power of chemistry to provide
reliable information and data within our
society.

The activities

The activities that make up the experiment have been
designed to require minimal equipment and resources, but at
the same time, allow increasing levels of sophistication. Four
activities, which are being tested, have been developed to
examine local water sources:
• Two activities related to water treatment involve
purification by filtration and evaporation. The filtration activity
will investigate local water treatment methods and results will
be reported on a global map. This activity can be elaborated
to investigate disinfection.
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… students will discover the 
power of chemistry to provide 
reliable information and data 

within our society.

A fisherman in Baucau, East Timor, casts a net in the water to catch
small fish (December 2008).
UN Photo/Martine Perret.
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• The other two activities will involve tests relating to water
quality, namely measuring acidity and salinity. The
measurements also will be reported on a global map.

These activities have been designed to be used as a
stand-alone experiment for classes that want to participate
in the event, or to be built into an existing water-related
curriculum unit. Many science or environmental units in
existing school curricula involve more extensive
measurements of water quality and treatment and will
require, at the most, minor adjustments to include reporting
for the global maps. The resources provided can simply be
added to those already used in the school. In the other
cases, the resource materials will provide detailed
procedures and background knowledge to allow teachers at
each level of schooling to implement them with their class
and enjoy the reporting of results to the global maps as a
culminating event.

Dissemination

The global experiment is generating interest among a
wide variety of organizations in science and in educa-
tion. Collaboration and support will be critical for the
dissemination and implementation of the experiment:
• National adhering organizations affiliated with IUPAC or
UNESCO will be invited to join in the process of distributing
information and resources associated with the Global
Experiment. Their collaboration will be acknowledged on the
Global Maps and they will be able to draw on the results
of the experiment for their own use.

• Active partnerships with national and transnational
organizations, both chemical and educational, are being
explored and arranged to help the process of developing the
infrastructure for the experiment and its dissemination.
Organizations such as the European Chemical Industry
Council, CEFIC, and the American Chemistry Council are
providing direct support. The European Schoolnet is
providing support and expertise in both development and
implementation through its European members and
international associates.
• Partnerships with organizations specifically focused on
water issues (e.g., the organizers of World Water Monitoring
Day, the Water Environment Federation, and the International
Water Association) are being discussed.

Dissemination of the experiment to countries that do not
have affiliated organizations will be carried out through
invitations to national education authorities and by direct
communication via the Internet.

The resources for the experiment will be placed on the
global experiment website along with a link for teachers to
register their school or class. This will limit the volume of
conventional mail required for schools without Internet
access.

Sponsorship is being sought for kits that would be
distributed to areas in which schools have few science
resources. The kits will contain sufficient materials so that
the students can participate in the data collection for the
global experiment.

The experiment

The global experiment will be launched early in the
International Year of Chemistry. A dedicated website will
be open for data submission at that time and will remain
available through the culminating event. The experiment is
being developed as a stand-alone student investigation that
will mesh with material that many schools already cover
around the topic of water. The experiment will offer a range
of participation levels.

It is expected that most teachers will work with their
classes to carry out the four activities, which will have explicit
instructions and background materials. These will be helpful
for teachers who don’t have science backgrounds. In their
current round of testing, the activities give students the
opportunity to learn about two ways in which chemistry
contributes to our understanding of water quality and water
treatment.

The activities cover important topics and conceptual
understanding in science and also provide a variety of
opportunities to learn important experimental and data
gathering skills.
• Acidity: students will use colorful indicators, either from
their school’s supplies, or from the resource kit, to measure
the pH of their local body of water. They will be learning
about acidity, one of the most common chemical properties
encountered around the home. At the same time they will be
learning good experimental techniques to test the reliability
of their results. Combining the results for the class will
provide a robust result that can be recorded on the global
map.
• Salinity: the salinity activity will give students the
opportunity to use either a homemade or commercial meter
to measure the conductivity of water samples. Students will
learn about salts and determine concentrations of salts in
solutions.

A young girl fills a family water pot from a nearby well refurbished
by the UN Children’s Fund to make clean water accessible to villa-
gers and meet one of the millennium development goals (March
2008, Korhogo, Côte d’Ivoire).
UN Photo/Ky Chung.
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• Filtration: in the filtration activity
students will use household materials to
build a water filtration unit and identify the
efficiency of different filtration materials.
Then, as a follow up, they will carry out a treatment of the
water. In addition, they will research the methods of their
local water treatment plant and report the results of their
research to the global experiment website.
• Solar still: students will explore an alternative way of
purifying water using a solar still, learning about the
distillation process and the states of matter. The activity will
provide students with the opportunity to design and build
their own more efficient stills.

Alternatively, teachers can select to undertake a single
activity if they want their students to collect some data and
contribute to the global experiment without using the other
activities, perhaps because water is studied at a different
year level. If, on the other hand, an existing curriculum unit
studying water is part of the curriculum during 2011,
appropriate parts of the global experiment activities can be
added selectively to the existing curriculum and give
students the chance to participate in the experiment.

In the classroom

The global experiment has been designed for use across
a range of educational settings. Each of the activities comes
with resources to help teachers implement the activities
at the level of sophistication appropriate for their classes.
For example, the acidity activity, with the working title of
measuring the “pH of the Planet,” has been written for three
levels of students:
• In the middle or upper primary school, students are
introduced to acidity as a concept related to experiences
they have had in the home. They learn about pH simply as
a number associated with acidity. In an ancillary activity,
teachers are encouraged to explore acidity with their
students using homemade red cabbage indicators.
• In the junior high school where students are learning about
ions and simple chemical formulae, they learn to associate
acidity with hydrogen ions and the strength of acids.
• In senior high school they learn about the logarithmic
relationship between hydrogen (or hydronium) ions and pH.

At the same time, they extend their
measurements of pH with pH meters if they
are available in the school.

The website

The interactive global experiment website will be the
central source of information both for schools and for other
interested groups. The site will be the sole portal for reporting
data from the experiments. Resources being developed
for the project include the following:
• A toolkit for schools containing the necessary materials for
carrying out the activities. These materials will be available
for downloading and will include a teacher guide, activity
protocols, suggestions for how the activities could be
integrated into the curriculum, and guidance on how and
where to order special equipment. Logos and branding
materials are being developed for publicizing the experi-
ment within schools and in the wider community.
• A registration site for schools where teachers can register
their interest in the project and sign up their school to the
activities. 
• A mapping tool that will that will both display the global
data as it is submitted and also display school information,
including a Google map of schools taking part in the
experiment.
• School coordination tools that will facilitate collaboration
and data submission and may include file archives, an
internal messaging system, and chat groups and forums.
The possibility of students being invited into this space
for debates and/or chats with experts is being explored.

* For further information, go to the International Year of Chemistry website
at www.chemistry2011.org.

The global experiment has been 
designed for use across a range

of educational settings.

A group of Australian science teachers test one of the activities for the
IYC global experiment.
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The global experiment task group
So far, the task group for the Global Experiment includes folks
from fields, sectors, and regions far and wide, demonstrating the
wide interest and global reach of the project:
• Franco Bisegna, Claudine Drossart, and Madeleine Laffont,
CEFIC
• Mark Cesa, INEOS, USA and IUPAC Organic and Biomolecular
Chemistry Division, and IUPAC Committee on Chemistry and
Industry (COCI)
• Robert Bowles and Richard Porter, RSC
• John Bradley and Erica Steenberg, University of the
Witwatersrand, Johannesburg, and CCE Microchem project
• Filomena Camões, University of Lisbon and IUPAC Analytical
Chemistry Division
• Johanna Coleman and Jacqueline Haider, BASF
• Javier Garcia-Martinez, University of Alicante, IUPAC Inorganic
Chemistry Division and IUPAC Committee on Chemistry Education
(CCE)
• Julia Hasler, Magalie Lebreton, and Rovani Sigamoney, UNESCO
• Colin Humphris, IUPAC Bureau and IYC Management Committee
• Alexa Joyce, SchoolNet
• Masahiro Kamata, Tokyo Gakugei University
• Frances Lucraft, International Water Association
• Mary Ostrowski and Ben Zingman, American Chemistry Council
• Cristiane Reiners, Universität zu Köln and CCE
• Lida Schoen, CCE and the Young Ambassadors for Chemistry
program
• Tony Wright, The University of Queensland, Australia, and CCE


