
nature of vitrifying agents, and temperature on the 
physico-chemical properties of foods and biological 
and pharmaceutical products. These data are help-
ful to develop formulations, processing strategies, or 
storage procedures in order to optimize the stability 
of food ingredients and pharmaceutical formulations. 
Reported experimental data on phase and state tran-
sitions for several food and pharmaceutical systems 
were analyzed. Some methodological aspects and 
the effect of phase and state transitions on the main 
potential chemical reactions that can alter those sys-
tems during processing and/or storage are discussed.
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This glossary of terms covers phenomena consid-
ered under the very wide terms photocatalysis and 
radiation catalysis. A clear distinction is made between 
phenomena related to either photochemistry and 
photocatalysis or radiation chemistry and radiation 
catalysis. The term “radiation” is used here as embrac-
ing electromagnetic radiation of all wavelengths, but 
in general excluding fast-moving particles. Consistent 
definitions are given of terms in the areas mentioned 
above, as well as definitions of the most important 
parameters used for the quantitative description of 
the phenomena. Terms related to the up-scaling 
of photocatalytic processes for industrial applica-
tions have been included. This Glossary should be 
used together with the Glossary of Terms Used in 
Photochemistry, 3rd edition, IUPAC Recommendations 
2006: (doi:10.1351/pac200779030293) as well as with 
the IUPAC Compendium of Chemical Terminology, 
2nd ed. (the “Gold Book”, 2006– doi:10.1351/gold-
book) because many terms used in photocatalysis are 
defined in these documents.
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Aqueous-phase chemical generation of volatile 
hydrides (CHG) by derivatization with borane com-
plexes is one of the most powerful and widely employed 
methods for determination and speciation analysis of 
trace and ultratrace elements (viz. Ge, Sn, Pb, As, Sb, 
Bi, Se, Te, Hg, Cd, and, more recently, several transi-
tion and noble metals) when coupled with atomic and 
mass spectrometric detection techniques. Analytical 
CHG is still dominated by erroneous concepts, which 
have been disseminated and consolidated within the 
analytical scientific community over the course of 
many years. The overall approach to CHG has thus 
remained completely empirical, which hinders possi-
bilities for further development. This report is focused 
on the rationalization and clarification of fundamental 
aspects related to CHG: (i) mechanism of hydrolysis 
of borane complexes; (ii) mechanism of hydrogen 
transfer from the borane complex to the analytical 
substrate; (iii) mechanisms through which the dif-
ferent chemical reaction conditions control the CHG 
process; and (iv) mechanism of action of chemical 
additives and foreign species. Enhanced comprehen-
sion of these different mechanisms and their mutual 
influence can been achieved in light of the present 
state of knowledge. This provides the tools to explain 
the reactivity of a CHG system and contributes to the 
clarification of several controversial aspects and the 
elimination of erroneous concepts in CHG.
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