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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO 
member bodies). The work of preparing International Standards is normally carried out through ISO technical 
committees. Each member body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, governmental and non-governmental, in 
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting. 
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote. 

International Standard ISO 14851 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 5, 
Physical-chemical properties. 

Annexes A to G of this International Standard are for information only. 

This corrected version of ISO 14851:1999 incorporates the following corrections: 

— in Clause 2, the year of publication of ISO 9408 has been inserted and the footnote deleted; 

— the remaining footnotes have been renumbered; 

— in Annex C, errors in the key to Figure C.1 have been corrected and minor improvements made to the figure 
itself; 

— in the Bibliography, references [1] and [2] have  been updated. 
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Introduction 

With the increasing use of plastics, their recovery and disposal have become a major issue. As a first priority, 
recovery should be promoted. Complete recovery of plastics, however, is difficult. For example, plastic litter, which 
comes mainly from consumers, is difficult to recover completely. Additional examples of plastics which are difficult to 
recover are fishing tackle, agricultural mulches and water-soluble polymers. These plastic materials tend to leak 
from closed waste-management cycles into the environment. Biodegradable plastics are now emerging as one of 
the options available to solve such environmental problems. Plastic materials, such as products or packaging, which 
are sent to composting facilities should be potentially biodegradable. Therefore it is very important to determine the 
potential biodegradability of such materials and to obtain an indication of their biodegradability in natural 
environments. 
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Determination of the ultimate aerobic biodegradability of plastic
materials in an aqueous medium — Method by measuring the
oxygen demand in a closed respirometer

WARNING — Sewage, activated sludge, soil and compost may contain potentially pathogenic organisms.
Therefore appropriate precautions should be taken when handling them. Toxic test compounds and those
whose properties are unknown should be handled with care.

1 Scope

This International Standard specifies a method, by measuring the oxygen demand in a closed respirometer, for the
determination of the degree of aerobic biodegradability of plastic materials, including those containing formulation
additives. The test material is exposed in an aqueous medium under laboratory conditions to an inoculum from
activated sludge, compost or soil.

If an unadapted activated sludge is used as the inoculum, the test simulates the biodegradation processes which
occur in a natural aqueous environment; if a mixed or pre-exposed inoculum is used, the method can be used to
investigate the potential biodegradability of a test material.

The conditions used in this International Standard do not necessarily correspond to the optimum conditions allowing
maximum biodegradation to occur, but the standard is designed to determine the potential biodegradability of plastic
materials or give an indication of their biodegradability in natural environments.

The method enables the assessment of the biodegradability to be improved by calculating a carbon balance
(optional, see annex E).

The method applies to the following materials:

 Natural and/or synthetic polymers, copolymers or mixtures thereof.

 Plastic materials which contain additives such as plasticizers, colorants or other compounds.

 Water-soluble polymers.

 Materials which, under the test conditions, do not inhibit the microorganisms present in the inoculum. Inhibitory
effects can be determined using an inhibition control or by another appropriate method (see e.g. ISO 8192[3]). If
the test material is inhibitory to the inoculum, a lower test concentration, another inoculum or a pre-exposed
inoculum can be used.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 14851:1999(E) © ISO

2

ISO 8245:1999, Water quality — Guidelines for the determination of total organic carbon (TOC) and dissolved
organic carbon (DOC).

ISO 9408:1999, Water quality — Evaluation of ultimate aerobic biodegradability of organic compounds in aqueous
medium by determination of oxygen demand in a closed respirometer.

ISO 10634:1995, Water quality — Guidance for the preparation and treatment of poorly water-soluble organic
compounds for the subsequent evaluation of their biodegradability in an aqueous medium.

ISO/TR 15462:1997, Water quality — Selection of tests for biodegradability.

3 Definitions

For the purposes of this International Standard, the following definitions apply:

3.1
ultimate aerobic biodegradation
the breakdown of an organic compound by microorganisms in the presence of oxygen into carbon dioxide, water
and mineral salts of any other elements present (mineralization) plus new biomass

3.2
activated sludge
biomass produced in the aerobic treatment of waste water by the growth of bacteria and other microorganisms in
the presence of dissolved oxygen

3.3
concentration of suspended solids in an activated sludge
the amount of solids obtained by filtration or centrifugation of a known volume of activated sludge and drying at
about 105 oC to constant mass

3.4
biochemical oxygen demand
BOD
the mass concentration of the dissolved oxygen consumed under specified conditions by the aerobic biological
oxidation of a chemical compound or organic matter in water, expressed as milligrams of oxygen uptake per
milligram or gram of test compound

3.5
theoretical oxygen demand
ThOD
the theoretical maximum amount of oxygen required to oxidize a chemical compound completely, calculated from
the molecular formula, expressed as milligrams of oxygen uptake per milligram or gram of test compound

3.6
total organic carbon
TOC
all the carbon present in organic matter which is dissolved or suspended in water

3.7
dissolved organic carbon
DOC
that part of the organic carbon in water which cannot be removed by specified phase separation, for example by
centrifugation at 40 000 m⋅s-2 for 15 min or by membrane filtration using membranes with pores of 0,2 µm to
0,45 µm diameter
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