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project takes a lead in encouraging a more modern 
molecular approach to interfacial physical chemistry 
teaching experiments by compiling and testing a 
series of appealing experiments which can be readily 
carried out in undergraduate laboratories. The rela-
tively high cost and technical sophistication of VSFS 
precluded its inclusion in this project.

This project brings together leading physical chem-
ists in the fields of attenuated total reflection infrared 
spectroscopy (ATRIRS), surface enhanced infrared 
spectroscopy (SEIRAS), and surface enhanced Raman 
spectroscopy (SERS), to select and test practicable 
experiments which can be carried out in teaching 
situations throughout the world. Both SERS and 
SEIRAS employ finely divided metal surfaces while the 
ATRIRS particle film approach can be applied to any 
particulate solid. All of the chosen surface spectros-
copies are applicable to solid/aqueous interfaces that 
are of considerable interest in studies of natural and 
technological systems. Examples include the study of 
adsorbed electrode intermediates and the investiga-
tion of adsorbed collectors used as flotation agents 
for mineral extraction. 

The experiments will include the basis of the dif-
ferent spectroscopic techniques, the preparation of 
surfaces to which the techniques can be applied, 
and several experimental systems as examples. Most 
undergraduates have access to infrared spectrom-
eters in teaching laboratories so that the ATRIRS and 
SEIRAS experiments are expected to find more wide-
spread use. SERS experiments have been included 
because Raman instruments are decreasing in cost 
and are now more frequently found in undergraduate 
laboratories.

The experiments will be tested and refined in their 
laboratories of origin, followed by testing in university 
undergraduate laboratories elsewhere under normal 
laboratory conditions. The project outcomes will be 
disseminated through the IUPAC website which will 
provide a means of assessing the uptake of the devel-
oped material. 
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Internal reflection of infrared radiation and penetra-
tion of evanescent wave through wet particle film in 

ATRIRS. (Reproduced from reference 3 with 
permission.)

For more information and comments, contact the Task Group Chair Jim McQuillan 
<Jmcquillan@chemistry.otago.ac.nz>.

 www.iupac.org/projects/2006/2006-050-3-100.html

Guidelines for Modulated-
Temperature Differential Scanning 
Calorimetry
A project to establish and propose guidelines and rec-
ommendations for using modulated-temperature differ-
ential scanning calorimetry has been approved by the 
International Association of Chemical Thermodynamics 
to become a project of the Physical and Biophysical 
Chemistry Division. An international task group (includ-
ing experts from France, Germany, Japan, Poland, and 
USA) has been set up to prepare documented recom-
mendations on methods of operation and guidelines 
on standardized ways of selecting the different param-
eters of modulation in the use of modulated-tempera-
ture differential scanning calorimeters. 

Modulated-temperature differential scanning ther-
mal analysis techniques are widely used in many fields. 
Particularly in pharmaceutical, food, and polymer stud-
ies where first order transitions, glass transitions, and 
polymorphism are key issues. All sorts of relaxation 
phenomena, as well as coupled thermal and kinetic 
contributions, can be investigated advantageously 
and selectively studied with such techniques. Typically, 
calorimetric measurements are subject to systematic 
errors, especially when they depend upon the choice 
of physical parameters such as amplitude and period 
of modulation and the temperature scanning rate. It is 
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not only the instrument used that is important, but the 
sample itself that requires the parameters to be tuned 
to optimize the response of the instrument in order to 
eliminate systematic errors and get full unambiguous 
information. It has to be recognized that whatever the 
instrument and the associated methodology used, the 
same quantitative information must be obtained on a 
given sample.

Extension will be made to thermal analysis tech-
niques, where a modulation is superimposed to the 
temperature ramp, underlying the basic principles 
and the derived mathematical description of the data 
treatment. The different methods of measurement 
and calculation of the main thermodynamic quantities, 

such as specific heat capacities, first order transitions, 
and glass transitions, will be carefully analyzed. Clear 
descriptions will be given of the operating procedures 
and methodologies for the different typical aspects 
associated with the techniques. The project should 
provide a consistent set of internationally accepted 
recommendations for the use of modulated-tempera-
ture calorimetry.

For more information contact Task Group Chairman Jean-Pierre E. Grolier 
<j-pierre.Grolier@univ-bpclermont.fr>.

 www.iupac.org/projects/2007/2007-002-1-100.html
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In 1993, the importance of toxicology to chemists was 
recognized by the publication in Pure and Applied 
Chemistry (PAC) of the “Glossary for Chemists of 
Terms Used in Toxicology.”1 This glossary has been 
widely accepted and used, but, inevitably, with the 
continuing development of both chemistry and toxi-
cology, terms have changed their meanings as a result 
of altered usage and new terms have been coined. 
Further, some important terms were overlooked, nota-
bly those relating to toxico-kinetics, and a supple-
mentary glossary has already been published in PAC.2 
The revised and extended glossary presented here 
includes all new terms identified as relevant by the 
Working Party, together with those in toxicokinetics 
previously omitted. As before, the glossary is compiled 
primarily for chemists who now find themselves work-

ing in toxicology or requiring a knowledge of the sub-
ject. However, there are also many other scientists as 
well as regulators and managers who have to interpret 
toxicological information and need ready access to 
internationally accepted definitions of relevant terms 
in common use. 

In order to make this a convenient one-stop glos-
sary, the terms included in this glossary have come 
from a wide range of disciplines that contribute to 
toxicology. For some of the entries, alternative defini-
tions are given in order to display the significant dif-
ferences in their use that occur in practice. Many 
medical terms are included because of their frequent 
occurrence in the toxicological literature. There are 
three annexes, one containing a list of abbreviations 
and acronyms used in toxicology, one containing a list 
of abbreviations and acronyms used by international 
bodies and by legislation relevant to toxicology and 
chemical safety, and one describing the classification 
of carcinogenicity according to the weight of evidence 
available. 

1. Pure Appl. Chem. 65, 2003 (1993)
2. Pure Appl. Chem. 76, 1033 (2004)

 www.iupac.org/publications/pac/2007/7907/7907x1153.html 

Making an imPACt
Recent IUPAC technical reports and recommendations 
that affect the many fields of pure and applied chemistry. 
See also www.iupac.org/publications/pac


