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  Chemical engineering (e.g., AICHE Journal) seems 
to be only incrementally influenced by the devel-
opment of nano-terminology.

  Chemistry education is another area of low nano-
technology influence, which is not surprising, as 
the research-intensive phase generally precedes 
the transfer to educational concepts.

A Closer Look at the Specialties
The data presented give an overview of the general 
impact of an emerging interdisciplinary research area, 
such as nanotechnology. However, no generalizations 
should be made at this stage. Another approach to 
explore the role of nanotechnology in chemistry is to 
explore the emerging intellectual structures associ-
ated with nanotechnology. To this end, the task group 
has carried out co-word analysis to see what kind of 
intellectual space nanotechnology occupies in certain 
chemistry journals. While it was not possible to cover 
all the journals, the findings and concepts have been 
applied on a selection of journals in different areas 
of chemistry and with different “nanotech inten-
sity,” including Analytical Chemistry, Macromolecules, 
Chemistry of Materials, and Angewandte Chemie-
International Edition.

For each of these journals, all papers (articles and 
reviews) for 1996–1997, 2001–2002, and 2006–2007 
were downloaded. The data were further processed 
using the Bibexcel bibliometric freeware developed 
by Prof O. Persson (Umeå University). Keywords were 
retrieved for each paper and a stemming algorithm 
was applied; co-word analysis was carried out on the 
basis of keywords associated with individual articles, 
meaning that the most frequent keywords in papers 
are related to each other on the basis of how often 
they co-occur.

Comparing the top keywords for the different time 
periods indicates how the journal has developed. Maps 
can also be a helpful way to visualize the changes 
over time. The maps were generated for all three peri-
ods of the four journals and can be found in the long 
report. As an example, the figure in the next column 
shows the keywords map for Analytical Chemistry for 
the period 2006–2007, which shows the main topics 
investigated during those years and the interconnec-
tions among them.

The closer two terms are on the map, the more 
closely related they tend to be. The different clusters 
resulting from the analysis of co-occurring terms are 
illustrated by varying colors. 

In summary, the efforts made in this project confirm 
that nanotechnology crosses many fields, and has had 

both a general and a discipline-specific impact on the 
development of chemistry-related terminology and 
publication. The citation distribution, change of key 
words, and analysis of nano-prefix terms and other co-
word analysis suggests that terminology in nanotech-
nology has reached a relatively mature level at which 
convergence is an appropriate step. 

For more information contact Task Group Chairs Javier Garcia Martinez <j.garcia@
ua.es> and Sanjay Mathur <sanjay.mathur@uni-koeln.de>. JGM is thankful to the 
University of Alicante and SM to the University of Cologne for providing financial 
support. The chairs would like to thank the contribution of Martin Meyer, Alan 
Porter, Ismael Rafols, and Jae Hwan Park for their help collecting, organizing, and 
discussing the data. 

 www.iupac.org/project/2007-040-2-200

Chemical Kinetic Data Evaluation 
for Atmospheric Chemistry and the 
IUPAC Kinetics Database

It is well established that emissions from human 
activities are leading to important changes in the 
composition of the global atmosphere. The impact of 
emissions on air quality on local and regional scales 
has been recognized for decades. The importance 
of intercontinental and global transport of air pollut-
ants is now becoming apparent. More recently, it has 
become clear that anthropogenic emissions of green-
house gases and aerosols are responsible for radiative 
forcing of climate change. To plan effective policy and 
actions to address these issues and plan a path to a 

Keywords map for Analytical Chemistry for the 
period 2006–2007.
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more sustainable future, it is critical that decision mak-
ers have the best available scientific understanding 
upon which to base their decisions.

Computational models are used extensively to 
understand the impacts of emissions on air quality on 
local, regional, and global scales and to understand 
the effects of human activities on the global climate 
system. An accurate representation of atmospheric 
chemistry is of critical importance in these models. 
In past models, the focus was on gas-phase chemis-
try. Modern models include the important effects of 
heterogeneous reactions and the formation and fate 
of atmospheric aerosols. The IUPAC Task Group on 
Chemical Kinetic Data Evaluation for Atmospheric 
Chemistry is engaged in a 
project to provide evaluated 
kinetic data available to the 
scientific community in an 
online database for use in 
the next generation of atmo-
spheric models. This proj-
ect is furthering the IUPAC 
strategic goals of (i) serving 
as a scientific, international, 
non-governmental body that 
objectively addresses global 
issues involving the chemical 
sciences and (ii) facilitating 
the development of effective channels of communica-
tion in the international chemistry community.

The Task Group is continuing to update and expand 
the evaluations, which have been published in a series 
of 10 peer-reviewed articles in J. Phys. Chem. Ref. 
Data, and five recent articles in Atm. Chem. Phys. The 
updated evaluations are available at <www.iupac-
kinetic.ch.cam.ac.uk>, the website of the Centre for 
Atmospheric Science in the Department of Chemistry, 
University of Cambridge, UK. The group is updating 
data sheets and providing recommendations for rate 
constants for selected gas phase and heterogeneous 
processes for which new information has become 
available. In 2012, the panel will compile and submit 
for publication recommended data for heterogeneous 
reactions on liquid water and sulfuric acid surfaces and 
homogeneous reactions of halogenated organic com-
pounds. These data are needed as inputs for the next 
generation of global and regional atmospheric models.

There is growing interest within the scientific com-
munity in the formation, fates, and environmental 
impacts of atmospheric aerosols. The chemistry and 

physics associated with atmospheric aerosols is very 
complex. With support from IUPAC, the project has put 
great effort into collecting and evaluating kinetic data 
for atmospherically relevant reactions and processes 
involving aerosols and has added several hundred data 
sheets containing evaluated data for heterogeneous 
reactions (e.g., reactions on ice surfaces, soot, mineral 
dust, sulfuric acid aerosol) over the past couple of 
years. This data facilitates more accurate representa-
tions of important heterogeneous processes in atmo-
spheric models of climate and air pollution.

We take the completion of the migration of the 
kinetic and thermodynamic IUPAC database on atmo-
spheric chemistry to its website as an opportunity 

to highlight several enhance-
ments and capabilities 
recently implemented by the 
webmasters Glenn Carver and 
Hannah Barjat of Cambridge 
University. The website has 
been active since 1999. For 
details on the history of the 
website see Jan-Feb 2007 CI, 
p. 15. 

The database is divided 
into summary tables for fami-
lies of reactions, data sheets 
for individual reactions and 

supplementary information providing guides to the 
gas-phase and the heterogeneous data sheets and 
thermodynamic data used in the database. At the 
top of the home page there is a link to the five vol-
umes published in Atmospheric Chemistry and Physics 
which are “snapshots” of the database at time of 
publication. Publication in Atmospheric Chemistry and 
Physics provides permanent documentation of the 
state of the database on a periodic basis in an easy to 
access and familiar format. 

The summary tables provide kinetic data on (a) gas 
phase Ox, NOx, HOx, SOx, organic compounds, inor-
ganic and organic halogens; (b) heterogeneous reac-
tions on ice substrates; (c) heterogeneous reactions 
on mineral dust substrates. Previous editions of the 
summary tables are available to facilitate the tracking 
of changes in the recommended kinetic information 
with time as new data or new aspects in evaluation 
become implemented. 

The data sheets proper are brief summaries of 
available experimental data with notes giving details 
of the experimental procedures and are organized in 
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four broad groups, namely (i) gas phase reactions; (ii) 
photolysis reactions; (iii) heterogeneous reactions on 
solid substrates; (iv) heterogeneous reactions on liquid 
substrates. It is notable that the evaluation of hetero-
geneous reactions has been entirely refurbished from 
previous evaluations and also goes beyond what other 
evaluations have provided. It is based on an advanced 
framework of kinetic parameters to describe hetero-
geneous and multiphase processes in more detail. 
Particularly useful is the recently implemented search 
capability based on SMILES strings and IUPAC’s InChI 
unique identifier of chemical compounds. It is planned 
to install an additional search capability based on 
functional group recognition to make it even more 
user-friendly given the more than 1000 data sheets 
now in the database. For each thermal reaction, a 
preferred value of the rate coefficient at 298K is given 
together with its temperature dependence, if available. 
The selection of the preferred value is discussed in 
some detail and estimates of the accuracies of the rate 
coefficients and temperature coefficients have been 
given for each reaction depending on the number 
of studies and their quality. For each photochemical 
reaction the data sheets list the preferred values of 
the photoabsorption cross sections and the quantum 
yields of the photochemical reactions together with 
comments on how these were selected. 

The supplementary information at the bottom of 
the home page includes a brief guide to the data 
sheets explaining key definitions of kinetic parameters; 
a glossary of terms; an updated introduction to the 
heterogeneous data sheets; and a referenced list of 
thermodynamic data of relevant atoms, free radicals, 
and closed-shell molecules and the order of reactions 
within a family.

The advantages of the IUPAC kinetic database for 
atmospheric chemistry may be summarized as follows:
  extensive database accessible free of charge
  critical evaluation with justifying documentation 

as opposed to compilation of literature data
  frequent updates
  hard copy “snapshots” of the state of the data-

base at a given point in time for easier traceability 
of recommendation changes

For more information contact Tim Wallington <twalling@ford.com>.

 www.iupac.org/project/2011-049-1-100

Global Chemical Safety and 
Sustainability

A regular project of the IUPAC Committee on 
Chemistry and Industry (COCI) is to coordinate a sym-
posium and workshop on the Safety Training Program 
during the IUPAC Congress in order to accomplish the 
following:
  communicate to the public and IUPAC leadership 

on recent activities by Fellows of the program in 
their home countries

  evaluate the effectiveness of the program in terms 
of fellows’ home country activities

  learn from invited speakers who are experts in 
health, safety, and environmental matters

  solicit ideas for improvement in the program and 
for possible expansion to incorporate new host 
companies and new regional trainees

The fifth in the series of IUPAC Safety Training 
Program workshops was held at the IUPAC Congress 
in San Juan, Puerto Rico, on 1 August 2011. The 
2011 STP symposium and workshop, entitled, “IUPAC 
Safety Training Program: Global Chemical Safety and 
Sustainability,” was a full-day event at the Congress. 
The Safety Training Program enables experts from 
developing countries to learn more about safety and 
environmental protective measures by visiting and 
working in plants of IUPAC Company Associates in the 
industrialized world. IUPAC administers the program 
to disseminate state-of-the-art knowledge on safety 
and environmental protection in chemical production. 
The beneficiaries are expected to use the training in 
their home countries to improve health, safety, and 
environmental practices.

The symposium portion included several expert 
speakers from industry, academia, and government 
who covered a number of topics relevant to advancing 
the application of chemical safety practices in devel-
oped and developing countries: practices to improve 
chemical safety in schools and in industry, particularly 
in the pharmaceutical industry; chemical security; and 
Responsible Care.

Iwona Maciejowska of Jagiellonian University, 
Krakow, Poland, and EuCheMS vice chair for Eastern 
Europe spoke on an EU project, Project CHLASTS, that 
provides materials for chemical safety in educational 
laboratories. Maciejowska discussed the need for more 
chemical safety training for teachers and students in 
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