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What is Formaldehyde

Å Part of a group of single carbon organic molecules (simplest organic 
molecules)

Å Formaldehyde is the simplest carbohydrate but donôt be fooled!



Formaldehyde Properties & Uses

ÅSome properties:

Å Boiling point: -19oC (gas at room temperature)

Å Relative vapour density: 1.03 to 1.07 (air=1)

Å Highly soluble in water (400g/l @ 20oC)

Å Photo-oxidised in air (half life 1hr)

ÅCommon uses:

Å Precursor & cross-linking agent in building materials & consumer products

Å Disinfectant & biocide

Å Tissue fixative & embalming agent



Formaldehyde Hazards

ÅIrritation to eyes, skin & respiratory tract

ÅSkin sensitisation & contact dermatitis 

(prolonged exposure).

ÅMay cause cancer by inhalation (Carcinogen 

category 1B)

ÅSuspected of causing genetic defects (Mutagen 

category 2)



Formaldehyde Sources

Å Sources include:

Å Solid wood

Å Materials containing urea-formaldehyde or phenol-formaldehyde resins 

(such as fibreglass insulation, wood based panel products & floor 

coverings)

Å Smoking

Å Consumer products

Å Levels influenced by:

Å Age of the building

Å Temperature & relative humidity

Å Air exchange rate

Å Weather & seasons



Formaldehyde ïWhatôs Safe

Å100 µg/m3 is recommended to prevent sensory 

irritation in general population.

ïSensory irritation to eyes >380 µg/m3, 4hr

ïConjunctival redness >600 µg/m3, 4hr

ïPerception of odour >120 µg/m3

Å210 µg/m3 for protection of long term effects 

including cancer

ÅHSE Workplace Exposure Limit (10 min) -

2ppm (2,500 µg/m3)



Typical Domestic Formaldehyde Levels*

Å BRE UK 1999  - 61.2 µg/m3 mean, 171 µg/m3 max

Å GER ES IV  Germany 2003-2006 ï47.7 µg/m3, 68.9 µg/m3 max

Å EPOLIS Finland 41.4 µg/m3 mean, 77.8 µg/m3 max

Å French Observatory  2003 -2005 ï46.7 µg/m3 mean, 86.3 µg/m3 max

Å Canada 2005 - 29.5 µg/m3 mean, µg/m3 max

Å Japan 1996 ï78 µg/m3 mean, 600 µg/m3 max

Å Japan 2005 ï31 µg/m3 mean, 300 µg/m3 max

Å Means are largely 95th percentile

*WHO Guidelines for Indoor Air Quality



Formaldehyde Mitigation

Å Source Control

Å Use low or formaldehyde free products, example wood-based 
panels:
ïStandard European Classification

ÅE1 - <120 µg/m3

ÅE2 - >120 µg/m3 <360 µg/m3

ïOther Classifications
ÅRange from 10 µg/m3 to 50 µg/m3

Å Formaldehyde Absorbent Materials

Å Keratin based materials such as sheepôs wool are known to react and 
eliminate formaldehyde



What do UK Building Regulations say?

Å Approved Document D -Toxic Substances (only makes reference to U-F foam insulation)

ñTo reduce the risks to the health of persons in buildings formaldehyde fumes given off by urea 

formaldehyde foam should not penetrate to the occupied parts of buildings to an extent which gives rise to 

an irritant concentrationò

Å Approved Document F ïMeans of Ventilation - Source Control 4.30

ñA complimentary strategy for achieving good indoor air quality is to reduce the release of water vapour 

and /or air pollutants into the indoor air, i.e. source control. e control is not considered within the main 

guidance of the Approved Document owing to limited knowledge about emission of pollutants from 

construction and consumer products used in buildings and the lack of suitable labelling schemes for 

England and Wales.  Some construction products such as glass, stone and ceramics are by their nature low 

emitters of air pollutants.  Currently, some paints are labelled for volatile organic compound (VOC) 

content, and some wood-based boards (class E1, BS EN 13986:2004) are available with low formaldehyde 

emission.  This allow suitable products to be chosen when good indoor air quality is a priority, but at the 

present time it is not practical to make an allowance for use of these products in ventilation 

requirements....òref BRE Digest 464 (2002) for further information



Keratin

ÅStructure fibrous protein.

ÅMain component of hair, wool feathers.

ÅSheepôs wool insulation can absorb emissions 
from within the building fabric

ÅSheepôs wool floor coverings ïhigh surface 
exposure to internal air

ÅFeather, hair or sheepôs wool fillings

ÅSheepôs wool wall coverings & fabrics



Wool Uses


