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Biodegradation test facilities 
We offer biodegradable plastics testing according to Australian Standards AS4736 and 
AS 5810 to assess the composability of plastics. 

Our bioplastic test facilities include biodegradation testing in aerobic compost (AS ISO 14855), disintegration testing in a 
pilot scale industrial composting (AS ISO 16929) and home composting (ISO 20200) environments, higher plant ecotoxicity 
testing (EN13432 and OCED guideline 208) and earthworm ecotoxicity testing (ASTM E1676). 

AS 4736 and AS 5810 
AS 4736 is the Australian Standard to test biodegradable plastics suitable for industrial composting and other microbial 
treatments. AS 5810 is the Australian Standard to test biodegradable plastics suitable for home composting. It contains five 
main components:  

• initial material characterisation 
• biodegradation 
• disintegration 
• compost quality  
• earthworm ecotoxicity.  

 
A biodegradable plastic must pass all five components in order to claim that it is biodegradable and compostable according 
to AS 4736 or AS 5810. 

Initial characterisation of samples 
Biodegradable plastics are initially screened for  
presence of heavy metals, toxic or harmful substances 
(such as Zn, Cu, Ni, Cd, Pb, Hg, Cr, Mo, Se, As, and F) to 
ensure that they are within permissible limits as specified 
in EN 13432, to minimise residual harmful effect on the 
environment. The sample is also characterised for other 
constituents such as total organic carbon, volatile solids 
and total dry solids. These values are used to calculate 
rate and extent of aerobic biodegradation during the 
test. 

Aerobic biodegradation testing 
This test method assesses the compostability of a plastic 
sample by measuring the amount of carbon dioxide 
evolved and the degree of disintegration of the plastic at 
the end of the test. Samples are mixed with mature 
compost and assessed for a maximum period of six and 
twelve months for industrial composting and home 
composting respectively (according to AS ISO 14855). 
During the test, the compost-sample mix is contained 
within 3L “Bioreactors” and incubated at 58±2°C 
(AS4736) or 25±5°C (AS5810). 

 
 ‘Respirometeric unit’ used to assess the biodegradation of plastics 
under an aerobic composting environment according to AS ISO 14855. 
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Bioreactors are continuously aerated and routinely have 
their contents mixed and hydrated to maintain a 
favourable composting environment. All samples are 
assessed in triplicate against cellulose powder (positive 
reference material). To pass the biodegradation test the 
sample must produce enough carbon dioxide to 
theoretically degrade by more than 90% weight/weight 
(w/w) in total (or percentage degradation normalised 
relative to the degradation of the positive reference) 
within six months. 

Disintegration testing 
The disintegration test is a pilot-scale test that simulates 
conditions of an industrial or home composting process, 
albeit within a 200 L insulated composting bin. Similar to 
fullscale composting, the compost is comprised of 
organic waste that causes self-heating during its juvenile 
stages. The compost temperature, exhaust gas 
composition as well as moisture and pH are routinely 
monitored until the test is terminated at the end of three 
months (AS ISO 16929) or six months (ISO 20200) which 
must satisfy the validation requirements. At regular 
intervals, the bin’s contents are mixed to maintain a 
uniform test environment, at which time test specimens 
can be visually evaluated. At the end of the test, the 
remaining specimen fragments are retrieved, sized and 
weighed (relative to the initial sample weight) to 
determine the degree of disintegration achieved. To pass 
disintegration testing at least 90% w/w of the sample 
must disintegrate (or physically breakdown) to a 
fragment size less than 2 mm. All samples are tested in 
duplicate.  
 

 

 

 

Disintegration testing apparatus used to assess plastic degradation in an 
aerobic composting environment. 

Ecotoxicity testing 
After the disintegration test the compost is sampled and 
the degraded polymer by-products are assessed for 
negative effects on the flora and fauna of its intended 
environment. Two common methods are used to assess 
residual ecotoxicity by subjecting the compost to (1) 14-
days acute earthworm ecotoxicity test and (2) 14-days 
seed germination and plant growth test. These test 
methods assess the toxicity of the residual biodegraded 
plastics and by-products (if any) on survivability and 
weight of earthworms, as well as the germination rate 
and plant biomass of at least two higher plants. Blank 
compost (without polymer samples) from the 
disintegration test is also mixed with reference substrate 
at 0%, 25% and 50% w/w as a negative control, with all 
tests performed in triplicate. To pass ecotoxicity testing 
all test sample results must be within 10% of the ‘control 
compost’ performance. 

 

  

Earthworm ecotoxicity testing as per ASTM E1676.    Plant ecotoxicity testing as per OECD 208. 
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As Australia’s national science agency  
and innovation catalyst, CSIRO is solving  
the greatest challenges through  
innovative science and technology. 
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