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OXO-BIODEGRADABLE PLASTICS FEDERATION

The OXO-BIODEGRADABLE PLASTICS FEDERATION (OBPF)
is an industry wide, global collaboration group formed to promote
the appropriate use of oxo-biodegradable products through
participation in the development of standards, regulations,
material guides and positive community interaction.
The OBPF has been founded by a group of leading manufacturers and technologists and is
supported by scientific, economic and social research into the development of products, applications,
and systems deriving from and using oxo-biodegradable products. It is intended to help educate and
further public awareness of oxo-biodegradable products as an available alternative to existing
products and to promote the use of these products without any anti-competitive activities in relation
to other relevant industry and academic associations.
All members of the OBPF must abide by the strict code of conduct as detailed in our Articles of
Association.

Overview of Oxo-Biodegradation
Oxidative degradation due to heat/light in the open environment:
Mw reduction; structural/chemical changes; loss of mechanical integrity,
which under the action of wind/rain, causes structural disintegration of
the material.
This material can then become intrinsically mixed into the environment
where it becomes available for biodegradation (Mw 4,000-10,000
Daltons)
Oxidised, low Mw carbonaceous material can be used as a food source
by microbes (cf. vegetation) converting the carbon to organic waste
(humus), biomass (growth) and CO2.
The CO2 can be collected and measured as a means to determine the
degree of biodegradation of the oxidised polymer.

Oxo-biodegradation Standards
Oxo-biodegradable polymers can be tested and characterised
according to:
“ASTM D6954-18 for Plastics that Degrade in the Environment
by a Combination of Oxidation and Biodegradation”
Utilises a 3-Tier methodology:
Tier 1 – Oxo-degradability
Tier 2 – Biodegradability
Tier 3 - Ecotoxicity
BS8472, UAE S 5009, SASO 2879 are similar to ASTM 6954-18

Tier 1: Oxo-degradation of Polymers
Polyethylene - Mw c.250,000
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Chain scission/oxidative degradation can occur by free radical
catalytic oxidation by certain metal ions forming a carbonyl
group at each break point.
The carbonyl level can be measured (by FT-IR) to chart the
reaction kinetics, Eb, Mw.
Metal ion catalyst is regenerated allowing reaction to continue
and average chain length to progressively reduce.

Tier 1: Oxo-degradation of Polymers
The reaction to heat and UV light is tested by exposing samples of
material containing the appropriate grade of oxo-biodegradable additive
masterbatch at the recommended addition level.
The accelerated ageing conditions used consist of exposure to a blend
of UV-light to simulate sunlight, using an exposure cycle in accordance
with a standard test method such as ASTM 5208-01. The temperature
of the cabinet is maintained at typically 50-70°C.
Periodic analysis by FT-IR and HT-GPC is performed to characterise
the degradation profile.

Tier 1: Oxo-degradation of Polymers

The oxidation step causes the
formation of carbonyl groups.
These groups can be measured
by FTIR spectroscopy.
The growth in carbonyl groups
is directly related to the
reduction in molecular weight
as
each
carbonyl
group
represents a complete chain
scission.

Tier 1: Oxo-degradation of Polymers

Region used to detect carbonyl species

Tier 1: Oxo-degradation of Polymers

Region used to detect carbonyl species

Growth in carbonyl index tracking level of oxidation of polymer and reduction in
molecular weight

Tier 1: Oxo-degradation of Polymers
Mw vs ageing time to ASTM D6954-04 (2013) Tier 1
Molecular Weight vs time for PP Sheet tested to ASTM 6954 Tier 1.
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The PP sheet was tested following ageing at 50oC in a UV test cabinet.
It can be seen that after approximately 40 days of ageing 50oC, the molecular weight had
dropped to the required ≤5,000.

Tier 2 – Biodegradation testing

Oxidised material is analysed for aerobic biodegradation under
standard methods simulating various natural environments
The oxidatively degraded material is mixed with the appropriate
material for the environment under consideration, incubated at
the relevant temperature while directly measuring the level of
CO2 produced.
CO2 produced is corrected by subtracting that produced from a
blank system (containing the same level of standard innoculum)
and normalised against the theoretical level of CO2 that could be
produced from the amount of material used in the test.

Tier 3 – Ecotoxicity testing

The residues and by-products of the oxo-biodegradation of the
test materials are tested in accordance with international
standards such as OECD 207 & 208 (earthworms and plants) for
ecotoxicity.

Oxo-biodegradable products compliant with ASTM D6954-18
will demonstrate no ecotoxic effect within the requirements of
these standards, and comply with the heavy metal and toxic
substances content requirements of standards such as
EN13432.

Food contact regulatory status

Oxo-biodegradable additive masterbatches should
formulated to be suitable for food contact applications:

be

Major food contact specification bodies include the European
Community (through Commission Regulation (EU) 10/2011
and its amendments and in America, the FDA (through their
positive listings and “Chapter” suitability).
Suitable migration modeling and/or testing can be performed
to demonstrate compliance.

Misleading Statements

It does not biodegrade.
It is not stable.
It is harmful or unsafe.
It just fragments into smaller pieces of
plastic.
No way of proving it works.
It contains heavy metals.

LCA Studies

Intertek Expert Services, UK, 2012
A Life Cycle Assessment of Oxo-biodegradable, Compostable
and Conventional Bags
UK Environment Agency Report SC030148, 2011
Life Cycle Assessment of Supermarket Carrier Bags
IFEU, Germany, 2009
LCA of waste bags

Oxidation, the most natural way….

Prof: Andrej Kržan
http://www.icmpp.ro/sustainableplastics/files/Biodegradable_plastics_and_polymers.pdf
Quote: „...Microorganisms recognize biodegradable polymers as food ...“
„...Decomposition generally begins with fragmentation...
the products of this decomposition are mineralized by
microorganisms...“
A review of biodegradation of plastic waste: G. Gnanavel1, VP. Mohana Jeya Valli2 and M.
Thirumarimurugan
http://www.ijpcsonline.com/files/20-159.pdf
Quote: „......with living organisms. This takes place in two steps. The first step is the
fragmentation of the polymers into lower molecular mass species by means of abiotic
reactions
BASF: https://youtu.be/P5L3owBT5Lk „….becomes smaller and smaller until it can be
digested by the bacteria…“

Applications

Examples of suitable applications....
•

Carrier Bags / Courier and Security bags / Mail Order Bags (Magazine and Newspaper Bags)

•

Soil remediation, agricultural / horticultural applications e.g. banana bags, mulch film

•

Bubble Wrap and Cushioning Packaging

•

Overwrap / Stretch Film / Cling Film / Shrink Film / flower wrap

•

Plastic Liners for Cartons

•

Polyethylene Sheets on Rolls such as table covers

•

Personal care products e.g. gloves, shoe covers, aprons, disposable personal care products

•

Bags for packaging Bread, nuts, sweets and all bakery items

•

Plastic bags for seedlings

•

Pharma & Health

•

Chemicals & Petrochemicals / Fertilizers

•

Food processing

Applications
PE Garbage Sacks

BOPP cigarette packing

Personal care

BOPP Bread Bags
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