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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 2. 

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 document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 16000-2 was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 6, Indoor air. 

ISO 16000 consists of the following parts, under the general title Indoor air: 

— Part 1: General aspects of sampling strategy 

— Part 2: Sampling strategy for formaldehyde 

— Part 3: Determination of formaldehyde and other carbonyl compounds — Active sampling method 

— Part 4: Determination of formaldehyde — Diffusive sampling method 

— Part 6: Determination of volatile organic compounds in indoor and test chamber air by active sampling on 
Tenax TA sorbent, thermal desorption and gas chromatography using MS/FID 

The following parts of ISO 16000 are under preparation: 

— Part 5: Sampling strategy for volatile organic compounds (VOCs) 

— Part 7: Sampling strategy for determination of airborne asbestos fibre concentrations 

— Part 8: Ventilation rate measurement 

— Part 9: Determination of the emission of volatile organic compounds — Emission test chamber method 

— Part 10: Determination of the emission of volatile organic compounds — Emission test cell method 

— Part 11: Determination of the emission of volatile organic compounds — Sampling, storage of samples 
and preparation of test specimens 
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Introduction 

This part of ISO 16000 describes basic aspects to be considered when working out a sampling strategy for the 
analysis of formaldehyde in indoor air. 

NOTE The term “formaldehyde” is used in this International Standard instead of the term “methanal”, as specified by 
IUPAC regulations. 

It is intended to be a link between Part 1 of ISO 16000, which describes a measurement strategy, and Parts 3 
and 4 of ISO 16000, which describe the analytical procedures dealing with active or diffusive sampling of 
formaldehyde respectively. This part of ISO 16000 presupposes knowledge of Part 1 of ISO 16000. 

The sampling strategy procedure is based on VDI 4300, Part 3[1]. 

VOC measurements in different fields of air pollution are described in ISO 16017, Indoor, ambient and 
workplace air — Sampling and analysis of volatile organic compounds by sorbent tube/thermal 
desorption/capillary gas chromatography 

— Part 1: Pumped sampling 

— Part 2: Diffusive sampling 
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Indoor air — 

Part 2: 
Sampling strategy for formaldehyde 

1 Scope 

This part of ISO 16000 is intended as an aid to planning formaldehyde indoor pollution measurements. In the 
case of indoor air measurements1) , the careful planning of sampling and the entire measurement strategy are 
of particular significance, since the result of the measurement can have far-reaching consequences, for 
example, with regard to the need for remedial action or the success of such an action. 

2 Normative references 

The following referenced documents are indispensable for the application 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 Guide to the expression of uncertainty in measurement (GUM), published jointly by 
BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/OIML, first edition 1995 

ISO 6879:1995, Air quality — Performance characteristics and related concepts for air quality measuring 
methods 

ISO 16000-3, Indoor air — Part 3: Determination of formaldehyde and other carbonyl compounds — Active 
sampling method 

ISO 16000-4, Indoor air — Part 4: Determination of formaldehyde — Diffusive sampling method 

3 Sources and occurrence of formaldehyde 

The occurrence of formaldehyde in indoor air is often due to the use of certain wood-based board material for 
construction and for work on the interior and furnishing of a room. Increased concentrations may also be 
caused by other products, including use of certain disinfectants and paints. Tobacco smoke is an additional 
important intermittent source of formaldehyde. Details are given in Table B.1. 

Whereas an intermittent emission source (e.g. the use for a limited period of time of disinfectant spray 
containing formaldehyde) will cause an increased formaldehyde concentration in indoor air for only a short 
period of time during and after use, a continuous emission source (e. g. a particleboard used for indoor 
furnishings) will contribute to the formaldehyde concentration over a longer period. Figure 1 shows the 
influence of humidity and temperature on the emission rate of formaldehyde from particleboard; by increasing 
humidity and temperature, formaldehyde emission increases considerably. 

                                                      

1) This part of ISO 16000 uses the definition for indoor environment [2], [3] defined in ISO 16000-1. 
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Key 

X relative humidity, H, in percent 
Y factor K 

1 temperature = 15 °C 
2 temperature = 20 °C 
3 temperature = 25 °C 
4 temperature = 30 °C 

NOTE 1 Parameter for K = 1: temperature, 23 °C; relative humidity, 45 %; air exchange rate, 1 h−1; loading, 1 m2/m3. 

NOTE 2 Ct/H = C23/45·K, expressed in millilitres per cubic metre (ppm). 

Figure 1 — Plot of rate of emission of formaldehyde from particleboards in relation to temperature and 
relative humidity[1], [4] 

Figure 2 presents the formaldehyde equilibration concentration as a function of the air exchange rate after 
placing a 23-m2 particleboard emitting 2,3 mg/h formaldehyde into a room of 23 m3[1], [5]. Curves A, B and C 
show the outcome with ventilation rates of > 0,5 h−1, 0,5 h−1 and < 0,5 h−1, respectively. 

The recommended World Health Organization (WHO) guideline value for formaldehyde for indoor/ambient air 
quality is 0,1 mg/m3, expressed as the 30 min average concentration[6]. 
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Key 

X time, expressed in hours 
Y formaldehyde concentration, expressed in milligrams per cubic metre 

A ventilation rate > 0,5 h−1 

B ventilation rate = 0,5 h−1 

C ventilation rate < 0,5 h−1 

Figure 2 — Formaldehyde equilibration concentration in relation to the ventilation rate 

Generally, outdoor sources of formaldehyde are not significant sources of formaldehyde in indoor air. Outdoor 
air may be contributory only if strong formaldehyde sources (e.g. heavy road traffic) are nearby. 

In a study of 300 typical households in Germany during 1985/86, the median level of formaldehyde in indoor 
air was found to be 55 µg/m3[7]. In a few per cent of the cases, concentrations were above 100 µg/m3. Other, 
more recent studies in the UK, Sweden and Australia found median formaldehyde concentrations of about 
25 µg/m3 (see Table B.2). Table B.2 compares the median and the range of concentrations measured indoors 
with concentrations observed in outdoor air. 

4 Measurement techniques 

4.1 General 

There are several methods for measuring formaldehyde. Basically, they meet different demands and can be 
divided into short-term measurements with active sampling, long-term measurements with active or diffusive 
samplers, continuous measurements, and screening tests with direct-reading detection tubes. High 
concentrations of interfering gases (in special cases ozone, NO2 etc.) shall be taken into account. 

Analytical methods for the determination of formaldehyde in the air that can be used to determine compliance 
with the WHO guideline are described in ISO 16000-3. 
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