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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO 
member bodies). The work of preparing International Standards is normally carried out through ISO technical 
committees. Each member body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, governmental and non-governmental, in 
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3. 

The main task of technical committees is to prepare International Standards. Draft International Standards adopted 
by the technical committees are circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 14966 was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 3, Ambient 
atmospheres. 

Annexes A and B form a normative part of this International Standard. Annexes C, D and E are for information only. 
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Introduction 

This International Standard describes a method for measurement of the numerical concentration of inorganic 
fibrous particles in ambient air using the scanning electron microscope. This International Standard is based on the 
procedures of Verein Deutscher Ingenieure (VDI) Guideline 3492 [6]. 

The method is also suitable for determining the numerical concentrations of inorganic fibres in the interior 
atmospheres of buildings, for example measurement of residual airborne fibre concentrations after the removal of 
asbestos-containing building materials [7]. 

Biological research has shown that the fibrogenic or carcinogenic effect of a fibre is related to its length, diameter 
and its resistance to dissolution in a biological environment. The point at which fibres are too short, too thick or of 
insufficient durability to produce a fibrogenic or carcinogenic effect is uncertain. Fibres with lengths greater than 
10 µm and diameters of a few tenths of 1 µm, which also have durabilities such that they remain unchanged for 
many years in the body, are regarded as particularly carcinogenic. On the basis of current knowledge, fibres 
shorter than 5 µm are thought to have a low carcinogenic potential [8 to 11]. 

For the purposes of this International Standard, a fibre is defined as a particle which has a minimum length to width 
(aspect) ratio of 3:1. Fibres with lengths greater than 5 µm and widths extending from the lower limit of visibility up 
to 3 µm are counted. Fibres with diameters less than 3 µm are considered to be respirable. Since the method 
requires recording the lengths and widths of all fibres, the data can be re-evaluated if it is required to derive 
concentrations for fibres with a higher minimum aspect ratio [12]. 

The range of concentration to be measured extends from that found in clean air environments, in which the mean 
value of a large number of individual measurements of asbestos fibre concentrations has been found to be 
generally lower than 100 fibres/m3 (fibres longer than 5 µm), up to higher exposure scenarios in which 
concentrations as much as two orders of magnitude higher have been found [10, 12]. 

This method is used to measure the numerical concentration of inorganic fibres with widths smaller than 3 µm and 
lengths exceeding 5 µm up to a maximum of 100 µm. Using energy-dispersive X-ray analysis (EDXA), fibres are 
classified as fibres with compositions consistent with those of asbestos fibres, calcium sulfate fibres and other 
inorganic fibres. 

Calcium sulfate fibres are separated from other inorganic fibres and are not included in the final result, because on 
the basis of current knowledge, they do not represent any health hazard. Nevertheless, the numerical 
concentration of calcium sulfate fibres must be determined, since a high concentration of these fibres can 
negatively bias the results for probable asbestos fibres, and in some circumstances the sample may have to be 
rejected [13]. In addition, knowledge of the numerical concentration of calcium sulfate fibres is of importance in the 
interpretation of fibre concentrations in ambient atmospheres. 

Detection and identification of fibres becomes progressively more uncertain as the fibre width is reduced below 
0,2 µm. Identification of a fibre as a specific species is more confident if the source of emission is known or 
suspected, such as in a building for which bulk materials are available for analysis. 

In order to facilitate the scanning electron microscope examination, organic particles collected on the filter are 
almost completely removed by a plasma ashing treatment. 

Except in situations where fibre identification is difficult, there should be only minor differences between fibre 
counting results obtained by this method and those obtained using the procedures for determination of  
PCM-equivalent fibres in annex E of the transmission electron microscopy method ISO 10312:1995. 
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