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National foreword

This British Standard is the official English language version of 
EN 14046:2003.

The UK participation in its preparation was entrusted to Technical Committee 
PKW/4, Packaging and the environment, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 22, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.

Amendments issued since publication
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Foreword

This document (EN 14046:2003) has been prepared by Technical Committee CEN/TC 261 "Packaging", the
secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by September 2003, and conflicting national standards shall be withdrawn at the
latest by September 2003.

This document has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Association.

This document contains annexes A, B, C, D and E, which are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovak Republic, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies a method for the evaluation of the ultimate aerobic biodegradability of packaging
materials based on organic compounds under controlled composting conditions by measurement of released carbon
dioxide at the end of the test. This method is designed to resemble typical aerobic composting conditions for the
organic fraction of mixed municipal solid waste. The packaging material is exposed in a laboratory test to an inoculum
which is derived from compost. The aerobic composting takes place in an environment where especially temperature,
aeration and humidity are closely monitored and controlled. The test method is designed to yield a percentage and
rate of conversion of carbon of the test material to released carbon dioxide.

The conditions described in this European Standard do not necessarily always correspond to the optimal conditions
allowing the maximum degree of biodegradation to occur.

2 Normative references

Not applicable.

3 Terms and definitions

For the purposes of this European Standard, the following terms and definitions apply.

3.1
test material
packaging materials made from organic compounds normally tested in compact forms at a suitable size

3.2
ultimate biodegradation of a test material
level of biodegradation achieved when the test material is utilised by micro-organisms resulting in the production of
carbon dioxide, water, mineral salts and new microbial cellular constituents (biomass)

3.3
total dry solids
amount of solids obtained by taking a known amount of test material or compost and drying at about 105 °C to
constant weight

3.4
volatile solids
amount of solids obtained by subtracting the residues of a known amount of test material or compost after
incineration at about 550 °C from the total dry solids content of the same sample. The volatile solids content is an
indication of the amount of organic matter

3.5
theoretical amount of formed carbon dioxide (ThCO2)
theoretical maximum amount of carbon dioxide formed after oxidising a chemical compound completely, calculated
from the molecular formula; expressed in this case as mg carbon dioxide per mg or g test compound

3.6
lag-phase
time from the start of a test until adaptation and/or selection of the degrading micro-organisms are achieved and
the biodegradation degree of a chemical compound or organic matter has increased to about 10 % of the maximum
level of biodegradation, recorded in days

3.7
maximum level of biodegradation
maximum biodegradation degree of a chemical compound or organic matter in a test, recorded in per cent, above
which no further biodegradation takes place during the test
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3.8
biodegradation phase
time from the end of the lag phase of a test until about 90 % of the maximum level of biodegradation has been
reached, recorded in days

3.9
plateau phase
time from the end of the biodegradation phase until the end of the test, recorded in days

4 Principle

The test method is designed to be an optimised simulation of an intensive aerobic composting process and
determines the ultimate biodegradability of a test material under controlled aerobic composting conditions. The
inoculum consists of stabilised and mature compost if possible derived from composting the organic fraction of
municipal solid waste.

The test material is mixed with the inoculum and introduced into a static composting vessel where it is intensively
composted under optimum oxygen, temperature and moisture conditions for a test period of usually 45 or more days.

During the aerobic biodegradation of the test material, carbon dioxide, water, mineral salts and new microbial
cellular constituents (biomass) are the ultimate biodegradation products. The carbon dioxide produced is
continuously monitored or measured at regular intervals in the test and blank vessels and integrated to determine
the cumulative carbon dioxide production. The percentage of biodegradation is obtained by comparing the carbon
dioxide produced from the test material to the maximum amount of carbon dioxide which could be derived from the
test material and which is calculated from its measured total organic carbon (TOC). This percentage of
biodegradation will not include the amount of carbon converted to new cell biomass which is not in turn metabolised
to carbon dioxide during the course of the test.

Additionally at the end of the test the weight loss of test material may be determined.

5 Test Environment

Incubation shall take place in the dark or in diffused light in an enclosure which is maintained at a constant
temperature of 58 °C –  2 °C and which is free from vapours inhibiting to micro-organisms.
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6 Reagents

Use only reagents of recognised analytical grade.

Use as reference substance for a positive test control cellulose for thin-layer chromatography with a particle size of
less than 20 �m.

7 Apparatus

7.1 General

Ensure that all glassware is thoroughly cleaned and, in particular, free from organic or toxic matter.

7.2 Composting vessels

Glass flasks or bottles allowing an even gas purge in an upwards direction.

NOTE A minimum volume of 2 l should fulfil the prerequisites mentioned in 8.2 and 8.3. For screening purpose, depending on
the test material also smaller volumes may be used. If the weight loss of the test material is determined weigh each empty
composting vessel.

7.3 Air circulation system

Capable of supplying each composting vessel with dry or humidified, if required carbon dioxide free, air at a pre-set
flow rate which shall be high enough to provide truly aerobic conditions during the test (example see annex A).

7.4 Apparatus for the determination of carbon dioxide

Device for direct carbon dioxide determination or after complete absorption in a basic solution and determination of
the dissolved inorganic carbon (DIC) (example see annex A). If the exhausted air is directly be measured e.g. with a
continuous infrared analyser or a gas chromatograph an exact dosing or measurement of the gas flow is required.

7.5 Gas tight tubes

Which prevent diffusion of oxygen and carbon dioxide to connect the composting vessels with air production and
carbon dioxide determination system.

7.6 pH meter

7.7 Analytical instruments

For determination of dry solids (at 105 °C), volatile solids (at 550 °C), total organic carbon (TOC) or elemental
analysis of compact material and dissolved inorganic carbon (DIC) in the case of DIC measurement.

7.8 Balance

To measure the weight of test vessels including compost and test material which is normally in a range between
3 kg and 5 kg.

7.9 Analytical instruments (optionally)

For the optional determination of oxygen in the air, moisture, volatile fatty acids and total nitrogen (e.g. by the Kjeldahl
method ISO 5663).
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