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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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European schools. She noted that there is often insuf-
ficient information on safety in textbooks and that 
students were often not prepared to work with toxic 
or dangerous substances. She described how Project 
CHLASTS was established to engage teachers and 
students in an ongoing safety dialogue. The project, 
which includes 15 partner institutions from 9 countries, 
involves legislation, safety procedures for labs, waste 
disposal procedures, and a practical guide for teachers 
entitled “Safety in the Chemical Laboratory.” Produced 
in CD form in eight languages, the guide includes sev-
eral appendices with guidelines for teachers, such as a 
list of incompatible chemicals. More information about 
the CHLASTS project is available at <www.chlasts.org>.

Maria I. Rivera, senior safety specialist with Pfizer 
Pharmaceuticals in Puerto Rico, spoke about labora-
tory safety in the quality-control facilities at Pfizer. 
Rivera described the company’s approach to safety 
in the industrial workplace, emphasizing identifying 
hazards, assessing risks, and establishing corporate 
safety initiatives. She presented many detailed exam-
ples, including chemical inventory, storage, equipment 
maintenance, personnel training, and compliance with 
federal regulations. In all cases, Rivera noted, com-
mitment to safety by all staff is critically important to 
achieving success. 

COCI Member Bernard West of Westworks 
Consulting, Ltd. in Canada, spoke on “Responsible 
Care—a Process for Chemists,” a global voluntary 
program designed to make the chemical enterprise 
safe and environmentally positive for the entire “life 
cycle” of a chemical, from research lab to manufactur-
ing to the supply chain to the consumer to disposal of 
waste. Responsible Care, he said, is based on the ethic 
of “doing the right thing regardless of what the law 
says,” creating inherently safe products and processes, 
collaborating with a variety of partners to implement, 
and taking all of these aspects into account in deci-
sion making. 

West outlined the three components of Responsible 
Care: accountability to stakeholders, operations (over 
which chemical producers have direct control), and 
stewardship (a collaboration among suppliers, cus-
tomers, and distributors). Corporations in 60 coun-
tries now adhere to Responsible Care, and there has 
been a 60 percent reduction in occupational health 
and safety incidents since 1991. In 2008, West noted, 
33 percent of member companies reported zero inci-
dents. He pointed out that Responsible Care is aligned 
with the strategic goals of IUPAC and with the Safety 
Training Program. West then described his COCI proj-
ect on case studies in Responsible Care. The first case 

study was summarized in the May-June 2011 CI, p. 6. 
and a second is in progress. 

Nancy Jackson, president of the American Chemical 
Society and manager of International Chemical Threat 
Reduction in the Global Security Center at Sandia 
National Labs (USA), spoke on the Chemical Security 
Engagement Program. Sandia National Laboratories 
assists the U.S. Department of State and other fed-
eral agencies in solving problems related to interna-
tional chemical security. With the U.S. Department of 
State, Jackson has developed the Chemical Security 
Engagement Program, which raises awareness of 
chemical safety and security among chemical profes-
sionals and enables the practice of safety and security 
in the research, teaching, and commerce of chemicals. 
Explaining that chemical security threats exist across 
national boundaries, Jackson described how chem-
ists and professional societies can become involved 
and active in the program. She noted that Chemical 
Security Engagement Program staff have run a num-
ber of training courses around the world in the past 
several years.

The afternoon workshop session focused on the 
activities of several recent Safety Training Program 
Fellows who work in industry and university settings 
in Africa, Latin America, and the Near East. All of 
the speakers were enthusiastic about their training 
experiences and follow-up, and all clearly have had an 
impact in their home countries.

Tersoo Charles Gwaza of Shell Petroleum 
Development Company, Port Harcourt, Nigeria, spoke 
on process-safety campaigns as a vital link in improv-
ing safety culture and performance at work. Gwaza 
received safety training at Sasol in South Africa. He 
stated that the increasing global dependence on 
energy has put more pressure on oil and gas produc-
tion, so that the need for best safety practices cannot 
be overemphasized. Current projects and programs at 
Shell include sharing process safety best practices and 
knowledge from process-safety incidents, a website 
and chat forum aimed at reviewing process-safety 
initiatives, training modules on hazardous-area aware-
ness for staff working in high-risk facilities, sharing of 
information about incidents with staff and contractors, 
and community-outreach programs aimed at creat-
ing awareness of domestic and road transport safety. 
These initiatives have proved valuable in creating a 
good safety culture in the workplace, Gwaza said, and 
some of the activities have positively impacted local 
communities as well.

Godfred A. Nyarko of Tema Lube Oil Company 
Ltd., Tema, Ghana, reported on “Building Health, 
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Safety, and Environmental Culture—Key to Excellent 
HSE Performance.” Nyarko received training train-
ing at Mitsui Chemical Co. in Japan. He stated that 
visible leadership and workforce participation are 
the two pillars that drive workplace HSE excellence. 
Initiatives that have yielded 
excellent HSE performance in 
the workplace, communities, 
and with other stakeholders 
included annual chemical 
safety training for laboratory 
staff and HSE training for 
the company’s contractors, 
a potential incident report-
ing award scheme, establish-
ing a company Emergency 
Brigade responsible for all 
incidents, HSE operational 
and legal/regulation require-
ment documents, co-ordinat-
ing the company’s ISO 14001 
(EMS) Certification Program 
(2009–2010), and promoting an organization-wide 
weekly HSE Toolbox Talks Program. The HSE Toolbox 
materials are also being used at some churches for 
congregational education on HSE. Nyarko said he 
overcame an initial organizational view that “safety 
costs money and why bother,” and he now has good 
support.

Fabián B. Benzo of the Facultad de Química, 
Universidad de la República, Montevideo, Uruguay, 
spoke on “Promoting HSE through the IUPAC Safety 
Training Program.” Benzo received training at Mitsui 
Chemical Co. in Japan at the same time as Godfred 
Nyarko. He has disseminated the Globally Harmonized 
System of chemicals labelling through events in 
Uruguay and Paraguay and has started implementing 
the OHSAS 18000 standards in a local chemical com-
pany. Benzo has also recommended safety measures 
for static-electricity risk control in a plant producing 
powder products, and suggested the HAZOP method 
in the project phase of a production plant. At the uni-
versity’s school of chemistry, he has introduced safety 
containers designed to protect flammable liquids from 
static electricity, and he has taught courses on labora-
tory safety to undergraduates and graduate students. 
He is now developing a Uruguayan regional focal point 
for international chemical safety training.

Esma Toprak of the Department of Chemical 
Engineering at Bogazici University in Istanbul, Turkey, 

spoke on “The Pathway of Developing Occupational 
Health and Safety Management in Turkey.” Toprak 
received safety training at BP Chemicals in the USA. 
Toprak stated that Turkey has an active chemical 
industry, but occupational safety and health problems 

exist. She described chemical safety training across 
Turkey, highlighting health and safety management. 
Universities can be the best place from which to dis-
seminate HSE information to industry and academic 
institutions, she said. In safety education, occupa-
tional health and safety experts, university student 
volunteers, and others visit companies, schools, and 
homes, distributing printed materials such as case 
studies. These efforts build on the momentum of 
the International Year of Chemistry, Toprak noted. 
Although occupational safety and health practices are 
developing in Turkey, intensive efforts are devoted to 
improving OH&S management, including sanctions 
and penalties. In addition, to mitigate and reduce 
damage due to earthquakes, preventive measures 
are being taken such as strengthening buildings. 
Cooperation between Turkish government ministries 
is leading to projects for developing educational 
materials and integrating them into the curriculum to 
develop safety awareness. Occupational health exami-
nations of workplaces are being carried out to reduce 
absenteeism and improve productivity.

The workshop closed with a panel discussion 
among the speakers and the workshop audience. This 
led to a number of ideas for the development of the 
Safety Training Program and its continuation. COCI 
members posed the following questions and topics to 
the program’s fellows:

Safety Training Program Fellows during the panel discussion: Fabián B. Benzo (left), 
Tersoo Charles Gwaza, Esma Toprak, and Godfred A. Nyarko.
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Sustainability is becoming more and more important in our everyday lives and this book is a 
look at materials and how they relate to sustainability. This unique book is about the materials 
in our society and how they relate to sustainability. This includes materials that need to be 
conserved, renewable materials, pollutants that can be used in new processes, and materials 
designed to optimize the sustainable use of resources. 

Aimed at industrialists and investors; policy makers in local and central governments; students, 
teachers, scientists and engineers working in the field; and finally editors and journalists who 
need information on the increasingly vital concepts of sustainable living, this book provides 
current information and points the way forward for new developments.  

Materials for a Sustainable Future
Edited by Trevor M Letcher and Janet L Scott

 Hardback | 648 pages | ISBN 9781849734073 | 2012 | £74.99

www.rsc.org/books
Registered Charity Number 207890

Serious threat in the next 100 years

Rising threat from increased use

Limited availability, future risk to supply
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Source: Chemistry Innovation Knowledge Transfer Network

Edited by Trevor M Letcher and Janet L Scott

Materials for a
Sustainable Future

Do you find that your role is more policeman or team 
player?
Answers among the fellows varied across the spec-
trum, where some found that at the start of their 
efforts they had to take a “policeman” role, but there 
was clear agreement that over time they became 
regarded as team players.

What did you find most useful in your training? 
Some examples included safety manuals in each lab 
with instructions, task reviews for new activities, and 
methods and tools generally in use at the host com-
pany facilities.

What was the biggest obstacle you found in imple-
menting improvements at home?
Budgets and regulations, workforce skepticism, the 
”not invented here” factor, and overcoming estab-
lished mindsets and cultures not conducive to safety 
improvements.

What advice would you give to new trainees?
Keep open eyes and ears, not just for yourself but for 
the benefit of your employer and your community, and 
keep an open mind to new ideas.

What advice would you give to IUPAC? How can the 
Safety Training Program serve its trainees better?
Find more host companies and arrange for them to 
take several trainees at a time; use the workplaces of 
current fellows as training sites for new trainees; and 
develop regional training around the areas where fel-
lows live and work.

COCI is now actively developing options to increase 
the scope of the Safety Training Program. The next 
workshop is planned for the IUPAC General Assembly 
in Istanbul in 2013.

This report was prepared Bernard West and Mark Cesa. For more information 
contact Mark Cesa <mark.cesa@ineos.com>.

www.iupac.org/project/2011-004-2-022
www.iupac.org/committee/coci/safety-training-program.html
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