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(Continued from second cover)

The technical committee responsible for the preparation of this standard has reviewed the provisions of the

following International Standards referred in this adopted standard and has decided that they are acceptable

for use in conjunction with this standard:

International Standard

EN 13432 : 2000

,ASTM 05338 : 1998

ASTM 0 6400 : 1999

Title

Packaging - Requirements for packaging recoverable through composting and

biodegradation - Test scheme and evaluation criteria for the final acceptance

of packaging

Standard test method for determining aerobic biodegradation of plastic materials

under controlled composting conditions

Standard specification for cornpostable plastics

OEeD GUidelines for the testing of chemicals - Guideline 208 :Terrestrial plants, growth test

In reporting the results of a test or analysis made in accordance with this standard , if the final value.

observed or calculated , is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rule s for

rounding off numeri cal values (revised)' .

 



Plastics Sectional Committee, PCD 12

NATIONAL FOREWORD

This Indian Standard which is identical with ISO 17088 : 2008 'Specifications for compostable plast ics'

issued by the International Organization for Standardization (ISO) was adopted by the Bureau of Indian

Standards on the recommendation of the Piastics Sect ional Committee and approval of the Petroleum, Coal

and Related Products Division Council.

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without

deviat ions. Certain conventions are, however, not identical to those used in Indian Standards. Attention is

particularly drawn to the following:

a) Wherever the words 'International Standard' appear referring to tlus standard, they should be read as

'Indian Standard'.

b) Comma (,) has been used as a decimal marker in the International Standard while in Indian Standards,

the current practice is to use a point (.) as the decimal marker.

BIS Certification Marking clause is given in National Annex A.

In this adopted standard, reference appears to certain International Standards for which Indian Standards

also exist. The corresponding Indian Standards which are to be substituted in their respective places, are

given below alongw ith their degree of equivalence for editions indicated:

Internat ional Standard

ISO 472 : 1999 Plastics - Vocabulary

ISO 14855-1 : 2005 Determination of

the ultimate aerobic biodegradability

of plast ic materials under controlled

composting conditions - Method by

analysis of evolved carbon dioxide ­

Part 1: General method

ISO 14855-2 : 2007 Determination of

the ultimate aerobic biodegradability

of plastic materials under controlled

ccmpostinq conditions - Method by

analysis of evolved carbon dioxide ­

Part 2: Gravimetric measurement of

carbon dioxide evolved in a laboratory­

scale test

ISO 16929 : 2002 Plastics ­

Determinat ion of the degree of

disintegration of plastic materials

under defined composting conditions

in a pilot-scale test

ISO 20200 : 2004 Plastics ­

Dete rmination of the degree of

disintegration of plastic materials

under simulated composting

conditions in a laboratory-scale test

Corresponding Indian Standard

IS 2828 : 2001 Plast ics - Vocabulary

(first revision)

IS/ISO 14855-1 : 2005 Determination

of the ultimate aerobic biodegradability

of plastic materials under controlled

composting conditions - Method by

analysis of evolved carbon dioxide:

Part 1 General method

IS/ISO 14855-2 : 2007 Determination

of the ultimate aerobic biodegradability

of plastic materials under controlled

composting conditions - Method by

analysis of evolved carbon dioxide:

Part 2: Gravimetric measurement of

carbon dioxide evolved in a laboratory­

scale test

IS/ISO 16929 : 2002 Plastics ­

Determination of the degree of

disintegration of plastic materials under

defined composting conditions in a

pilot-scale test

IS/ISO 20200 : 2004 Plastics ­

Determination of the degree of

disintegration of plastic materials under

simulated composting conditions in a

laboratory-scale test

Degree of Equivalence

Identical

do

do

do

do

(Continued on third cover)
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Indian Standard

S P E C ~ F ~ C A T ~ O N S FOR qOMPOSTABLE PLAST~CS

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. The handling of
these materials in the context of the application of this International Standard may be further
controlled by national and/or regional legislation.

1 Scope

This International Standard specifies procedures and requirements for the identification and labelling of
plastics, and products made from plastics, that are suitable for recovery .through aerobic composting. The four
following aspects are addressed:

a) biodegradation;

b) disintegration during compostinq;

c) negative effects on the composting process and facility;

d) negative effects on the quality of the resulting compost, including the presence of high levels of regulated
metals and other harmful components.

This specification is intended to establish the requirements for the labelling of plastic products and materials,
including packaging made from plastics, as "compostable" or "compostable in municipal and industrial
composting facilities" or "biodegradable during composting" (for the purposes of this International Standard,
these three expressions are considered to be equivalent). The labelling will, in addition, have to conform to all
international, regional, national or local regulations (e.g..European Directive 94/62/EC).

NOTE The recovery of compostable plastics through composting can be carried out under the conditions found in
well-managed composting plants, where the temperature, water content, aerobic conditions, carbon/nitrogen ratio and
processing conditions are optimized. Such conditions are generally obtained in industrial and municipal composting plants.
Under these conditions, compostable plastics will disintegrate and biodegrade at rates comparable to yard trimmings, kraft
paper bags and food scraps.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (includinq any amendments) applies

ISO 472, Plastics - Vocabulary

ISO 14855-1, Determination of the ultimate aerobic biodegradability of plastic materials under controlled
composting conditions - Method by analysis of evolved carbon dioxide - Part 1: General method

ISO 14855-2, De.termination of the ultimate aerobic biqdegradability of plastic materials under controlled
composting conditions - Method by analysis of evolved carbon oioxkie - Part 2: Gravimetric measurement
of carbon dioxide evolved in a laboratory-scale test
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ISO 16929, Plastics - Determmeuon of the degree of disintegration of plastic metensls under defined

composting conditions in a pilot-scale test

ISO 20200, Plastics - Determination of the degree of clisintegration of plastic meienst» under simulated

composting conditions In a laboratory-scale test

EN 13432'2000, Packaging - Reouiremems for packaging recoverable through compostmg eno
biodegradation - Test scnemo and evaluation cntotie torthe final acceptance of packaging

ASTM 0 5338, Standard Test Memoo for Determinmg Aerobic Biodegradation of PlastIC Materials Under

Controlled Composting Conditions

N;TM 06400, Standard Speciticeiion for Comoostsbi« Ptesuc:

Or:CD Guidelll10s for the Tesunq of Cherrucals --- GlHdAllne 203' Totrestuat Plants. Gr<)wth Test

3 Terms and definitions

r:. or the purposes of tpi,; docurtent. the terms and ,"efin!l,uns gM?f1 it' ISO ti72 and thp following aoplv

3.1
biodegradable during composting
Synonymous with "cornpostable" ( s ~ 1 e defiruuon 01 'compostabte plastic")

3.2
catalyst

substance, used In small proportion, that auqments the rate of a chemical reaction and, rn theory, remain!',

unchanged chemically at the end of the reaction

3.3
compost
organic soit conditioner obtained by biodegradation of ,J mixture consistmq pnncipatly of vegetable residues.

occasionally with other organic material and having a hrnlted mineral content

3.3
compos tab le plastic
plastic that undergoes deqradation by biological processes dunng compcsting to yield CO 2, water, inorganic

compounds and biomass 31 a rate consistent with other known compostable mater ials and leave no visible,

distinguishable or toxic residue

3.5
composting

aerobic process designed to produce compost

3.6
disintegration

physical breakdown of a material into very small fragments

3.7
filler
relatively inert solid material added to a plastic to modify its strength. permanence, working properties or other

qualities, or to lower costs

2
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3.8
theoretical amount of evolved carbon dioxide

ThC02
maximum theoretical amount of carbon dioxide evolved after completely oxidizing a chemical compound,

calculated from the molecular formula and expressed as milligrams of carbon dioxide evolved per milligram or

gram of test compound

3.9
total dry solids
amount of solids obta ined by taking a known volume of test material or compost and drying at about 105 ·C to

constant mass

3.10
ultimate aerobic biodegradation
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) p!us new biomass . .

3.11
volatile solids
amount of solids obtained by subtracting the residue of a known volume of test material or compost after

incineration at about 550 ·C from the total dry solids of the same sample

NOTE The volatile-solids content is an indication of the amount of organic matter present.

4, Prlnclole

4.1 The purpose of this specification is to establish standards' for identifying and labelling plastic products

and materials that wil! compost satisfactorily in well-managed composting facilities where the typical

conditions of composting can be cor.sistently obtained (i.e. a long thermophilic phase, aerobic conditions,

sufficient water content, a suitable carbon/nitrogen ratio, etc.) . Products meeting the requirements outlined

below are appropriate for !abelling as "compostable", "compostable in municipal and commercial facilities" or

"biodegradable during composting".

4.2 The test used simulates an intensive aerobic composting process. It measures

a) the ultirnate-level of aerobic biodegradation of the test material;

b) the degree of disintegration obtained:

c) any negative effects on the finished compost;

d) the maximum concentration of regulated metals in the compost.

The test is terminated when the plateau phase of the biodegradation has been attained; the standard time for
termination is 45 days , but the test could continue for up to six months.

5 Basic requirements

5.1 In order to compost satisfactorily, a plastic product or material shall demonstrate each of the

characteristics found in 5.1.1 to 5.1.4 and quantified in Clause 6.

5.1.1 Disintegration during composting

,
The plastic product or material shall disintegrate during composting such that any remaining plastic is not

readily distinguishable from the other organic materials in the finished compost. Additionally, the plastic

product or material shall not be found in significant quantities during screening prior to final distribution of the
compost.

3
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5.1.2 Ultimate aerobic biodegradation

The ultimate level of aerobic biodegradation shall be established by testing under controlled cond itions .

5.1.3 No adverse effect on ability of compost to support plant grO"'rth

The plastic product or material tested shall have no adverse effect on the abil ity of the compost to support

plant growth, when compared to blank comp osts to which no test or reference substance has been adde d at

the start of testing.

5.1.4 Comp liance with national regulations

Based on the relevant national and/or regional regul ations, the plastic product or material shall not, upon

decomposition. release unacceptab ly high levels of regulated metals or other toxic subs tances into the

enviro nment !t is the res ponsibility of the user to conform to the appl icable nationa l and/or regional

Ibgu!'3tli' ns dealing with metals, other elements and tox ic substances in the environme nt.

5.2 The tqrrn "biodegradabl e" shaf no: be used to describe the perfo rmance of ptas ucs which mpr-t tlus

speCifit ,111(:0 unless the conoinons typ icall y found in compostmg and descnbed in ISO 14855-1 and

ISO 148:'>5-2 are Included (Ior esample "brodeqradacle dunng cornpostinq" )

6 Detailed requirements

6.1 General

6.1.1 In order to be Identified as cornpostabte. prooucts and materials shall meet the requi rements of 6 2,

63 and 64, lIs lng app ropriate laboratory tests representative of the cond itions found in aerobic compcst ing

facilities. When testing Imished articles and products, testing shal l LH? con ducted startmq with the artic les and

products. ;n the> same form as they are Intended to be used. For products and matena ls that are mace In

several different thICKIlf'SSeS or densities, such as films , containers and foams, only the thickest or mosl

dense prod ucts and materials need to be tested as long as the che n-teat compos ition and structure remains

otherwise the same .

6.1.2 1 est samples shail nol be subjected to conditions or procedu res designed to accelerate dlstntt>glal loll

01 biodegradation pnor to testing as descnb ed III 6 2 or 6 '3

6.1.3 If the product s or materials under test include fillers, tbe filler s shall be pres ent when the products or

material s are tested as described In 6.2, 6,3 and 6 4 However. their inorganic carbon content shall be

excluded from t11'3 mineralization calcula tions In 6.3 Products or mat enals \0 which fille rs are subs equently

added, or in which the filler content is changed , shall be retested to demonstrate that the new material meets

the requirements of 6 2 . 63 and 6.4. Manufacturers may establish an acceptable range by tesunq t h~ highest

and the iowest concent rations Exam ples of fillers include (but are not limited to) ca lcium carbonate and

titanium dioxide

6.1.4 Produc ts or materials to which catalysts are subs equently added , or in which the content of the

catalyst is changed, shall be retested to demonstrat e that the new material mee ts the criter ia specified in 6.2 ,

6.3 and 6.4. Manufacturers may estab lish an acce ptable range by test ing the highest and the lowest

concentrations. Examples of catalysts include (but are not limited to) organa-me tallic compounds such as

metal carbo xylates and metal complexe s

6.2 Disintegration during composting

A plastic product IS con sidered to have demonstrated sati sfactory disintegration If. after 84 da ys in a controlled

composting test, no more than 10 % of its original dry mass remains after sieving throug h a 2,0 mm sieve . The

test shall be carried out in accordance With ISO 16929, ISO 20200, ISO 14855-1 or ASTM 0 5338 under

thermoph iltc composting conditions with out the CO2-trappmg equipment.

4
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6.3 Ultimate aerobic biodegradation

6.3.1 A plastic product is considered to have demonstrated a satisfactory rate and level of biodegradation if,

when tested in accordance with ISO 14855-1, ISO 14855-2 or ASTM D 5338, it achieves the ratio of

conversion to carbon dioxide (C021ThC02) specified in 6.3.2 within the time period specified in 6.3.3 .

The ultimate aerobic biodegradability shall be determined for the whole material and for each organic

constituent which is present in the material at a concentration of more than 1 % (by' dry mass).

Constituents which are present at concentrations of less than 1 % do not need to demonstrate

biodegradability. However, the sum of such constituents shall not exceed 5 %.

6.3.2 For all polymers, 90 % of the organic carbon (relative to a positive-control reference material) shall

have been converted to carbon dioxide by the end of the test period (see 6.3.3). Both the positive control and

the test sample shall be composted for the same length of time and the results compared at the same point in

time after the activity of both has reached a plateau. The positive control used shall be microcrystalline

cellulose.

As an alternative, 90 % (in absolute terms) of the organic carbon shall have been converted to carbon dioxide

by the end of the test period.

NOTE Although the biodegradation test includes the conversion of the polymers into biomass and humic substances

in addition to carbon dioxide, no recognized standard test methods or specifications exist for the quantification of these

convers ion products. When such tests and specifications become available, this International Standard may be revised.

6.3.3 The test period shall be no longer than 180 days.

6.4 No adverse effects on ability of compost to support plant growth and compliance with
regional and/or national regulations

6.4.1 In order to ensure that the composting of plastic products or materials does not have any harmful

effects on the finished compost or on the environment and complies with appropriate regional and national

regulations, all requirements specified in 6.4.2 to 6.4.4 shall be met.

6.4.2 The concentrations of regulated metals and other toxic substances in the plastic product or material

shall be less than 50 % of those prescribed for sludges, fertilizers and composts in the country where the final

product will be placed on the market or disposed of (see Annex A and the Bibliography for examples) .

6.4.3 The plastic product or material shall contain a minim.um of 50 % of volatile solids.

6.4.4 The seedling germination rate of the finished compost and the plant biomass in the compost shall be

no less than 90 % of that of corresponding blank composts to which no test or reference material was added

at the start of testing, determined in accordance with OECD Guideline 208 with the modificat ions specified in

Annex E of EN 13432:2000.

7 Marking and labelling

7.1 Plastic products or materials meeting all the requirements specified In Ciause 6 m:3Y be labelled

"compostable" or "biodegradable during composting".

7.2 The labelling shall conform to international, regional, national or local regulations.

7.3 The name of the country where the plastic product or material is to be marketed or recycled by

composting shall be indicated.

5
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8 Test report

The test report shall provide all pertinent information, including:

a) all 'ihformation necessary to identify and describe the product or material tested;

b) references to all standards, guidelines and regulations that are relevant to 6.4.2 regarding the content of
regulated metals and other toxic substances (a table of regulated metals and other toxic substances shall
be presented, specifying each such reference and stating the prescribed limit for each metal and other
toxic substance, the concentration determined in the test and the percentage of the prescribed limit);

c) a description of other relevant requirements in the referenced documents and a statement, for each such
requirerr.ent, as to whether the test result was in conformity with the requirement or not.

6
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Annex A
(informative)

Examples of maximum concentrations of regulated metals
and other toxic substances

Table A.1 - Examples of maximum concentrations of regulated metals and other toxic substances

Values given in mg/kg of dry material

ASTM 06400
Japan dElement EN 13432 c

USa Canada b

Zn 1 400 463 150 180

Cu 750 189 50 60

Ni 210 45 25 30

Cd 17 5 0,5 0,5

Pb 150 125 50 10

Hg 8,5 1 0,5 0,2

Cr - 265 50 50

Mo - 5 1 -

Se 50 4 0,75 -

As 20,S 19 5 5

F - - 100 -

Co - 38 - -

a The maximum metal concentrations given here for the US are 50 % of those prescribed by 40 CFR 503.13, Table 3 (as per

ASTM 06400 requirements) .

b The maximum metal concentrations for Canada are those prescribed in 6.1 of BNQ 9011-911-1/2007.

c The maximum metal concentrations for the EC are 50 % of those/prescribed in ecological criteria for the award of the Community

eco-Iabel to soil improvers (EC OJ L 219, 781998. p. 39). .
d The maximum metal concentrations for Japan are 10 % of those prescribed in the Fertilizer Control Law (Ministry of Agriculture,

Forestry and Fisheries) and Guidelines for Quality of Composts (Central Union of Agricultural Co-operatives) .

7
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NATIONAL ANNEX A

(National Foreword)

A-1 81S CERTIFICATION MARKING

The product may also be marked with the Standard Mark.

A-l.l The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards

Act , 1986 and the Rules and Regula tions made thereunder. The deta ils of conditions under which the

licence for the use 01 the Standard Mark may be granted to manufacturers or producers may be obtained

from the Bureau of Indian Standards.

9
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Bureau of Indian Standards

BIS is a statutory institution estab lished under .the Bureau of Indian Standards Act, 1986 to promote

harmonious development of the activities of' standardization, markinp and quality cert ificatior. of
goods and attending to conhected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of the these publications may be reproduced in

any form without the prior permission in writing of BIS. This does not preclude the free use, in the

course of implementing the standard, of necessary details, such as symbols and sizes, type or grade

.deslqnations. Enquiries relating to copyright be addressed to.the D i~ector (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are

also reviewed periodically; a standard alongwith amendments is reafflrmed when such review indicates

that no changes are needed; if the review indicates that changes are needed, it is taken up for revision.

Users of Indian Standards should ascertain that they are in possession of the latest amendments or

edition .by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'.

This Indian Standard has been developed from Ooc..No. PCD 12 (2398).
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