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Scope & Significance of Chemical 
Emissions from Materials

Scope:

 Voluntary schemes exist that are pro-actively driving awareness and product 
improvement.

 Covers a broad spectrum of building products used in construction, fittings and 
furnishings.

Interest Groups or End Users:

 Builders, Manufacturers, Sales/ Suppliers, Architects, Engineers, Consultants , 
Planners, Facility managers, Researchers, & Government.

Significance:

 Bench mark ecologically sustainable products hence encourage best practice .

 Help in reducing risk consequences such as health, well-being and productivity 
in buildings.



Indoor Environment Quality



Chemical Emissions

 Emissions refer to the release (sometimes incorrectly called “off-

gassing) of chemicals from a material or product.

 Measured using an environmental chamber 
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Chemical Emission Terms

 Emission rate: mass of chemical emitted from a specific unit area of product 

surface per unit time - mg/m2/hr or mg/item/hr

 The emission rate allows comparisons between materials

 Do not confuse emission rate with the chemical concentration

 Emission rate enables calculation of the estimated airborne concentration in a 

building:

airborne concentration directly proportional to the emission rate and the product 

loading (surface area divided by room volume)

airborne concentration inversely proportional to air exchange rate (ventilation)

compare estimated airborne concentrations to toxicological information



More Definitions

 Volatile Organic Compounds (VOCs)

World Health Organisation definition: Organic compounds (contain carbon, 

hydrogen and perhaps oxygen, nitrogen, sulphur of halogens) with boiling 

points between 50°C and 260°C, excluding pesticides

Formaldehyde

Is not a VOC, but a very volatile organic compound. Determination of VOC and 

Formaldehyde by different analytical methods.

 Semivolatile Organic Compounds (SVOCs)

Organic compounds (contain carbon, hydrogen and perhaps oxygen, nitrogen, 

sulphur of halogens) with boiling points between 260°C and 400°C



VOCs in Buildings

 VOCs are higher inside buildings than in outdoor air.

 Higher VOC concentrations found in new or renovated buildings.

 Emissions decay over time (double exponential decay) but do not go to zero 

(CSIRO).

TVOC Formaldehyde



Regulating Material Emissions

 South Korea

Public Facility Indoor Air Quality Management Regulation.

Applicable to public facilities or spaces. Includes a list of banned construction 

materials based upon emissions rates from building materials.

 Germany

Committee for Health-related Evaluation of Building Products (Ausschuss zur 

gesundheitlichen Bewertung von Bauprodukten - AgBB).

Mandatory scheme with regard to the use of selected construction products 

which may present a danger to human health or a significant deterioration of 

human comfort. Manufacturers of flooring products have to apply for approval 

for their product to be used indoors



Regulating Material Emissions

 Australia

None

Voluntary schemes are filling the void to recommend guideline limits 

for building products and some are becoming a driving force for 

compliance by manufacturers/suppliers.

Voluntary schemes do not cover all potential building products.



Voluntary Schemes in Australia

 Organisations

Green Building Council of Australia (GBCA) Green Star Rating 

Scheme

Indoor Environment Quality section lists criteria for:

– VOC emissions in flooring, furniture, furnishings and fittings and 

VOC content in paints/coatings/adhesives/sealants

– Formaldehyde  minimisation in composite wood products

Housing Industry Association GreenSmart Scheme in development



Voluntary Schemes in Australia

 Eco-Labels

Good Environmental Choice (GECA)

The eco-labels for particular product groups contain requirements for 

VOC and/or Formaldehyde emissions.



Voluntary Schemes in Australia

 Industry Associations

Carpet Institute of Australia Australian Carpet Classification Scheme

Mandatory requirement to meet  limits on total VOCs, Formaldehyde 

and specific chemicals of concern for carpet products.

Australasian Furnishing Research & Development Institute (AFRDI)

Draft commercial furniture sustainability standard that considers limits 

on total VOCs and Formaldehyde.



Material Emission Test Methods

The voluntary schemes can refer to various different test 

methods/protocols for testing the material emissions:

 Small chamber or large environmental chamber.

 Time at which emissions from materials can be collected  - 24 hours, 

seven days, three days and 28 days or 14 days.

 Acceptance criteria.



Green Buildings Major Driver

The Green Building Council of Australia Green Star Rating Scheme 

has been the major driving force in Australia for the testing of 

emissions of building construction, furnishings and furniture.

 The extent of reach has gone beyond those specific products 

specified to be tested as per Green Star.

At least on Australian construction company demands that products 

used in the construction and furnishing of a building has 

documentation for the VOC emissions/content.



Scope of Building Materials

 Flooring

– Carpet

– Vinyl Tile/Sheeting

– Cork

– Rubber

 Insulation

– Fibreglass

– Rockwool

– Polyester

– Foam Rubber

 Other

– Clay Bricks

 Fit Out

– Plasterboard

– Fibre Cement Board

– Ceiling Tiles

– Composite Wood (plywood, 

particleboard, MDF, bamboo)

 Furniture Components

– Natural  Wood

– Stained/Varnished/Coated 

Wood

– Plastics

– Upholstery Fabrics

– Glues (solvent & water based)



Typical Chemical Emissions

 CETEC through FORAY Laboratories conducts emission testing of 

materials. Supplies documentation to manufacturers/suppliers for 

organisations (Green Star), eco-labels and industry associations.

 Have amassed a database of the emission profile of materials used in 

the construction, fit out and furnishing of a building:

– Chemical emission rates; and

– VOC fingerprint

 This information has been also used to:

– Provide feedback to manufacturers about the level of compliance to 

recognised emission rate limits and their need for improvement;

– Helps in the investigation of Building Related Illness/Sick Building 

Syndrome.



Typical Chemical Emissions - Flooring

Flooring Total VOC Emission Acceptance Criteria

mg/m2/hr mg/m2/hr

Carpet (Australian) 0.1 –0.3 <0.5 24 hours

Carpet (non-Australian) 0.2 –0.7 <0.5 24 hours

Vinyl (Australian) 0.05 –0.2 <0.5 24 hours

Vinyl (non-Australian) 4 <0.5 24 hours

Rubber 0.5 –2 <0.5 24 hours

Cork 0.1 –0.4 <0.5 24 hours



Typical Chemical Emissions - Flooring

VOC fingerprint of a carpet



Typical Chemical Emissions -
Insulation

Insulation Total VOC Emission Acceptance Criteria

mg/m2/hr mg/m2/hr

Fibreglass Insulation (Australian) 0.05 –0.2 <0.5 24 hours

Fibreglass Insulation (non-Australian)   0.4 <0.5 24 hours

Polyester Insulation <0.05 <0.5 24 hours

Rubber Insulation 0.1 –0.5 <0.5 24 hours



Typical Chemical Emissions ïFit Out

Fit Out Total VOC Emission Acceptance Criteria

mg/m2/hr mg/m2/hr

Plasterboard 0.05 –0.2 <0.5 7 days

Cement Fibre Board 0.02 –0.1 <0.5 7 days

MDF 0.1 –0.3 <0.5 7 days

Plywood 0.1 –0.3 <0.5 7 days

Particleboard 0.1 –0.3 <0.5 7 days

Bamboo 0.1 <0.5 7 days

Ceiling Tiles 0.1 –0.4 <0.5 7 days



Typical Chemical Emissions ï
Furniture

Furniture Total VOC Emission Acceptance Criteria

mg/m2/hr mg/m2/hr

Natural Wood 0.2 –0.5 <0.5 7 days

Coated Wood <0.1 <0.5 7 days

Steel/Aluminium <0.01 <0.5 7 days

Plastic <0.05 –0.2 <0.5 7 days

Upholstery Fabric <0.05 –0.2 <0.5 7 days

Solvent Based Glue 5 <0.5 7 days

Water Based Glue <0.05 <0.5 7 days



Case Study #1 ïAlternative Building 
Materials

Version #1 Version #2



Case Study #2 ïDelayed Emissions

Substantial emissions arise some time after installation of material. 

Found with PVC backed carpet product:

 Use of DEHP plasticiser in PVC backing of carpet installed onto 

damp concrete.

Fire retardant incorporated into PVC backing of carpet.



Summary

 Voluntary schemes have been pro-active in establishing the need for 

emission testing  of material and created an awareness throughout the 

industry.

 Many Australian made products meet the emission acceptance criteria 

so there is an opportunity to reduce the emission limits.

 Overseas research indicates that attention to materials emissions does 

have an impact on the VOC profile in the indoor environment.



Summary



Summary

 There are some concerns:

– Validity of voluntary schemes.

– Manufacturers/suppliers seeking to comply and not 

understand  their products properties.

– Most voluntary schemes in Australia do not  require VOC 

emission testing of paints/coating/adhesives/sealants. VOC 

content is used as an alternative. VOC content is a poor 

indicator of the potential for a product to have emissions:

 No such thing as a zero VOC paint/coating/adhesive/sealant

 Loophole of VOC exempt compounds; e.g. acetone, halogenated 

hydrocarbons



Next Steps

 Secondary emissions

New airborne contaminants that arise from existing sources due to 

chemical reactions between compounds on surfaces and air.

E.g: reaction of ozone with limonene (cleaning compounds/wood) or 

pinene (wood) to generate formaldehyde.

 Sink effects

Emissions released by materials can be adsorbed onto particular 

surfaces (e.g. Textiles).


