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Characteristics 
 
Formaldehyde is a colourless, flammable gas with a pungent, suffocating odour.  It occurs 
naturally in the environment from biodegradation, combustion, and photochemical 
decomposition of organic material.  Formaldehyde is one of the most widely used chemicals, 
primarily in the manufacture of resins, fertilizers, dyes, urea, glass mirrors, and explosives.  It is 
also produced as a result of the oxidation of naturally occurring hydrocarbons (methane, 
terpenes, and isoprene). 
 
In air, formaldehyde has a short half-life due to its reaction with sunlight (photolysis) and free 
radicals, specifically the photochemically produced hydroxyl radical.  Formaldehyde is highly 
soluble in water; therefore, long-range transport is limited.  It will transfer to atmospheric water 
and be removed by wet deposition.  Ambient concentrations of formaldehyde are generally < 1 
µg m-3 in remote areas and < 20 µg m-3 in urban areas. 
 
Anthropogenic sources of formaldehyde include off gassing of commercial materials and 
consumer products, industrial processes, combustion processes, motor vehicles, power plants, 
incinerators, refineries, wood stoves, kerosene heaters, fireplaces, food cooking, and cigarette 
smoking.  Formaldehyde emissions also occur during production of formaldehyde and the use 
of formaldehyde-based fumigants, soil disinfectants, embalming fluids, and leather tanning 
agents. 
 
 
Effects 
 
Human Health 
 
Health effects in mammals are associated with the site of first contact (i.e. respiratory tissues 
after inhalation).  After inhalation, formaldehyde is readily absorbed into the respiratory tissues 
and its absorption is thought to be almost 100%.  Formaldehyde is very rapidly metabolized 
once absorbed into the blood and ultimately excreted as formate and CO2, by the lungs and 
kidneys.  Humans and animals naturally produce formaldehyde as an intermediate in their 
metabolism.   
 
Formaldehyde is described as a probable carcinogen by the US Environmental Protection 
Agency and as ‘carcinogenic to humans’ by the International Agency for Research on Cancer.  
However, formaldehyde’s carcinogenic properties appear to be due to altered cell metabolism 
and gene mutations and chromosomal aberrations, as a result of high concentrations and 
repeated exposures. 
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Vegetation 
 
Studies conducted on the common bean (Phaseolus vulgaris) have shown that no adverse 
effects were visible at concentrations of formaldehyde up to 438 µg m-3 exposed for 7 hours/day, 
3 days/week, for a 4-week period.  Similarly, no adverse effects were detected in Douglas fir 
(Pseudotsuga menziiesii (Mirbel) franco) exposed to formaldehyde concentrations up to 36 µg 
m-3 for 6 hours/day over a 4-day period.  Alfalfa, exposed to 840 µg m-3 for 5 hours, 
demonstrated mild signs of injury at this concentration.  Spider and tobacco plants were 
exposed to concentrations up to 4200 µg m-3 of formaldehyde for 5 hours.  The spider plants 
displayed no visible damage, while the tobacco plants had significant leaf damage.   
 
 
Objectives in Other Jurisdictions 
 
The Ontario Ministry of the Environment uses 65 µg m-3 for ½ hour and 24-hour ambient 
standards.  British Columbia Ministry of the Environment 1-hour objectives are: 60 µg m-3 as an 
action level (managing the level of formaldehyde in an airshed); and 370 µg m-3 as an episode 

level (corresponds to the concentration that starts to be of concern to public health; immediate 
steps must be taken to reduce the release of formaldehyde into the atmosphere).  Health 
Canada has developed a residential indoor air quality guideline for formaldehyde; with a one-
hour level of 123 µg m-3 and an 8-hour level of 50 µg m-3  
 
 
Alberta Ambient Air Quality Objectives 
 
Alberta ambient air quality objectives are issued by Alberta Environment, under Section 14 (1), 
the Environmental Protection and Enhancement Act, 1992 (EPEA).  Based upon the available 
information:  
 
• The 1-hour average Alberta Ambient Air Quality Objective for formaldehyde is 65 µg m-3 (53 

ppb) based on human respiratory effects.  
 
 

References 
 

• Alberta Environment. 2006. Assessment Report on Formaldehyde for Developing 
Ambient Air Quality Objectives. 

 
  


	Characteristics
	Effects
	Objectives in Other Jurisdictions
	Alberta Ambient Air Quality Objectives
	References


