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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. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/ patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www .iso .org/ 
iso/ foreword .html.

This document was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 2, 
Workplace atmospheres.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www .iso .org/ members .html.
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Introduction

Mineral oils are by-products from the distillation of crude oil. The mineral oils produced in this way are 
used in a wide range of modern applications. Their composition varies according to their application. 
Mineral oils contain saturated hydrocarbons, cyclic saturated hydrocarbons, aromatic compounds, and 
unsaturated hydrocarbons.

They are used as fuels, for example in the form of petroleum, diesel and kerosene for internal 
combustion engines, as heating oil, and as lubricants in the metal processing and application industries. 
Mineral oils are also found in cosmetics and medical applications. This wide range of applications 
gives rise to exposure for human beings and the natural environment to mineral oils in the form of 
vapours and droplets. Since mineral oils and their constituents are harmful to health, it is important for 
quantification of the exposure to be possible and where necessary for corrective measures to be taken.

The method described in this document is intended to support swift, cost-effective and straightforward 
quantification of the concentration of mineral oil in a large number of samples. This method has 
been validated in accordance with the provisions of EN 13936 and ISO 20581 and has an expanded 
measurement uncertainty in the region of 20 % to 30 % within the measurement range stated.
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Workplace air — Analysis of airborne water immiscible 
mineral oil droplets and vapor with Fourier — Transform 
infrared spectroscopy

1 Scope

The method described in this document quantifies the absolute exposure to mineral oil vapours and 
droplets, within a concentration range from 0,5 mg/m3 to 125 mg/m3, in the inhalable fraction of the 
workplace air. 

This document contains comprehensive information and instructions on the equipment and chemicals 
to be used.

This method is applicable for water soluble oils and metal working fluids.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 7708, Air quality — Particle size fraction definitions for health-related sampling

ISO 13137:2013, Workplace atmospheres — Pumps for personal sampling of chemical and biological 
agents — Requirements and test methods

ISO 18158, Workplace air — Terminology

ISO 20581, Workplace air — General requirements for the performance of procedures for the measurement 
of chemical agents

EN 13936, Workplace exposure — Procedures for measuring a chemical agent present as a mixture of 
airborne particles and vapour — Requirements and test methods

3	 Terms	and	definitions

For the purposes of this document, the terms and definitions given in ISO 18158 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www .iso .org/ obp

— IEC Electropedia: available at http:// www .electropedia .org/ 

4 Principle

A defined airflow is drawn over the sampler with the aid of a pump. The droplets are deposited on the 
glass fibre filter, the vapours on the polymer resin. By extraction of the glass fibre filter and the polymer 
resin, the adsorbed mineral oils are desorbed and can be analysed by means of Fourier trasnform 
infrared spectrocopy (FTIR) and evaluated.
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