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Abstract

The reliable characterisation of objects as small as nanoparticles (particles with all three external dimensions < 100 nm) is a scientific and technological challenge. It requires careful and time-consuming sample preparation, expensive equipment and highly-skilled operators to directly visualise single nanoparticles or groups of nanoparticles. Fortunately, a number of sophisticated techniques and instruments have been developed to more rapidly and easily capture relevant aspects of the behaviour of nanoparticles. Some of the measured properties, such as diffusion rate or sedimentation rate, can be related to the size of the particles, thus providing indirect, but rapid measurements of an equivalent diameter. It has been predicted and observed that many of the functional properties as well as some of the side effects of nanoparticles are size-dependent. That is why the mentioned indirect techniques to estimate an equivalent diameter for nanoparticles have become an important routine measurement in industrial and research laboratories.

The calculation of the average equivalent diameter of a usually very large population of nanoparticles from the measured collective behaviour of the population of nanoparticles in a dynamic state of agglomeration, brings about a number of conceptual measurement issues. Sampling particles from a large population, changing the particle environment during sample preparation, and the non-linear relation between particle size and particle response, have a complicated effect on the relation between the intended measurands (the equivalent diameter and its distribution or a corresponding dispersity characteristic), and the actual measurement result. Such conceptual difficulties can be partly tackled and overcome via the development and intelligent use of documentary standards, in which a number of measurement parameters are harmonised so as to improve the comparability of measurement results.

In any case, the choice for using a particular measurement standard must be made in a conscious manner. This requires that the measurement laboratory is informed about the intended use of the data it is asked to provide, and that the customer is aware of the meaning of what will be measured (explanation of the measurand). The presentation will address this challenging issue. In addition, it will provide guidance on the use of currently available measurement standards developed in the relevant technical committees of ISO (in particular ISO/TC 24/SC4 'Particle characterisation'). An overview will be given on the development of new standards or the revision and upgrade of existing nanoparticle characterisation standards of relevance to production and laboratory analysts. Examples will be drawn from the work in ISO/TC 24/SC 4, as well as from the work programme of the ISO/TC 229 and CEN/TC 352 technical committees 'Nanotechnologies'.
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