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European foreword

This document (CEN/TR 17910:2022) has been prepared by Technical Committee CEN/TC 249
“Plastics”, the secretariat of which is held by NBN.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.
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Introduction

Biodegradable plastics have been developed starting from late 80s of the last century in parallel with the
development of methodologies for the characterization of degradation (including biodegradation,
disintegration, detection of potential ecotoxic by-products produced during biodegradation) of solid
materials. The industry developed together with standardization and certification bodies a reliable
governing framework needed to develop the market. After 30 years, a wide range of biodegradable
products are commercially available. Standard test methods and specifications are available enabling t’ie
characterization and certification of those products.

There is an increasing interest to find out more information on the nature of biodegradable plasticz.. nd
their fundamental characteristics that was fulfilled by going to the source, i.e. by directly.excmining the
technical standards. The analysis of standards by persons who are not experts in_th> science of
biodegradation or standardization and therefore unaware of the underlying reasons [or some test
schemes, has led to the direct application of such schemes in the context of comn ‘inications, creating
paradoxical situations. Several criticisms did surface based on the erroneous interpretation of the testing
schemes. For example, many were puzzled by the 90 % mineralization pass leve: (rather than 100 % i.e.
“complete”) required by the standard specifications to show biod~grad: bility, ignoring that
biodegradation involves biomass formation, a very basic knowledge in b’och. mis'.ry and microbiology.
This commingling between technical requirements and media corrmruiicacion created a great deal of
confusion among the public and put the Industry, Standardization, .nd Certification under increased
pressure.

CEN experts acknowledge the communication issues and ther~fo.  created the underlying document that
summarizes the state of standardization and enters ints the me -its of the individual tests to explain the
reasons for some technical solutions and the criteria «dop*ea. r'his exercise also becomes a preliminary
step to highlight potential gaps, the need for updatingsoi.e standards, or new frontiers to be explored to
complete the characterization of biodegradable pla: tic 11aterials.
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1 Scope

This document summarizes the state of standardization in the field of biodegradable plastics and plastics
products at CEN and ISO level. It explains the underlying scientific principles of biodegradation that
provide the foundations for relevant test methods and enters into the merits of the individual tests to
explain and clarify the reasons for the adoption of specific solutions and criteria.

This document primarily focusses on standards adopted by CEN covering environmental biodegradation
testing and relevant specifications. It also includes information on disintegration and eco-toxicity tests. A
full list of the international standards considered in this document is provided in Annex A.

In a second part, this document highlights areas where standardization in this field is currently lacking
and where future developments may be anticipated and useful.

2 Normative references
There are no normative references in this document.
3 Terms and definitions

No terms and definitions are listed in this document.
ISO and IEC maintain terminology databases for use in standardization at the 1. iowing addresses:

e ISO Online browsing platform: available at https://www.iso.org/o>t.

e [EC Electropedia: available at https://www.electropedia org/

4 Biodegradation

Biodegradation is a term used in ecology to refer to the natural processes carried out by the decomposing
microorganisms (fungi, bacteria, protozoa) that ccunvest the organic substances produced during
photosynthesis back into CO,, water, inorganic suustances and new biomass. Biodegradation and
photosynthesis function in opposite directibn- in the ecological cycles, most notably in the carbon
(biogeochemical) cycle.

Starting from atmospheric CO; and throu gh the utilization of solar energy via photosynthesis, plants,
algae, and all the autotrophic organisi s syathesize sugars - the organic molecules that form the building
blocks of the countless substanice  p esent in the biosphere. Through the food chain, the flow of
substances and energy passes t.om plants (producers) to herbivores (primary consumers) and from
those to carnivores (seconc iry consumers).

In the other direction.hiodegi ~dation breaks down these organic molecules into smaller intermediate
constituents such as COz, CHs, inorganic substances and new biomass. Ultimately, the carbon will be
converted back intu. CG.. Biodegradation is carried out by the decomposers which grow on dead organic
matter; the solid waste of nature. The natural process of biodegradation is essential for the environment
and its natuinl ¢ rcles that must get rid of waste and residues in order to make space for new life. Without
biodegradaion ruactions releasing CO, back into the atmosphere, photosynthesis would be devoid of its
key builcing block. Therefore, in the natural balance of the planetary ecosystem, biodegradation
procasscs are in balance and harmony with photosynthesis process in the naturally occurring ‘circular
economy’.

Actlie atomic level, once the carbon atoms which form part of CO, have reached the maximum state of
oxidation they are considered as minerals and hence this final process of biodegradation is called
mineralization. The complete burning of a wood log in a fireplace into CO,, water and ashes with instant
release of energy is a fast form of “mineralisation”. Microorganisms degrading the same wood log
reproduce this process in a controlled way so that they can exploit the energy for living.
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