INTERNATIONAL

ISO

STANDARD 20200

First edition
2004-05-01

Plastics — Determination ©f the d¢
disintegration of plastic materials
simulated composting-conditions
laboratory-scale test

Plastiques — Evaluation-du degré de désintégration de ma
plastiques dans des conditions de compostage simulées lo
de laboratoire

gree of
under
na

fériaux
rs d'un essai

—_— Reference number
=/ — ISO 20200:2004(E)

©1S0 2004


https://standardsiso.com/api/?name=f209e7a5294e84701f4ce3874266320a

ISO 20200:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=f209e7a5294e84701f4ce3874266320a

ISO 20200:2004(E)

Contents Page
0 T o o iv
L0 oo 11T o o v
1 ST o o -SSP SRR 1
2 Normative references ..o e 1
3 Terms and definitions.........ccccvviirinii i e e 1
4 PriNCIPI@ ... s s PPk s s r s e s 2
5 Synthetic solid waste.........cccccciiiiiicccccicrrr e N s snmne e e e e e 2
6 ComPOStiNgG FEACTON ..........eeeceieeiiei e cssnnrr e s s s ssmnne s e e e s es s s st mneen e e esssssssnnmnenensns donsmnnnnenensnnann 3
7 0T 7= o 11T Nt S N 3
8 Monitoring the composting Process..........cccvciiiiiniiirinninste s e, 5
9 Diagnostic parameters ... i s s 5
10 Termination of the test and measurement of the degree of disintegration ................ et 6
1 Calculation of degree of disintegration ..............o i 6
12 EXPression of reSuUlts...... .. e mme e s e e e 6
13 Validity of the test ... i s ssnnr s s e s s sme e e e e e s s s e 7
14 TeSt rePOIt......ccoee e e e eeee e e s s s e s e s e ng s e n e s e e e e e e e e s sesssessssssssnsssssssnsnsnnnsnnnnnnnnnnnnnnnnnnnnnnnnmsnsnsnedernnennnnnnnnnnnns 7

© ISO 2004 — Al rights reserved iii


https://standardsiso.com/api/?name=f209e7a5294e84701f4ce3874266320a

ISO 20200:2004(E)

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
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft Intermational Stan
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Introduction

The test method described in this International Standard determines the degree of disintegration of plastic
materials when exposed to a composting environment. The method is simple and inexpensive, does not
require special bioreactors and is scaled for use in any general-purpose laboratory. It requires the use of a
standard and homogeneous synthetic solid waste. The synthetic waste components are dry, clean, safe

prodt

cts which can be stored in the labaratory without any odour or health problems The synthe

ic waste is of

cons
test 1
synth
provi
plast
comg

ant composition and devoid of any undesired plastic material which could be erroneously
nhaterial at the end of testing, altering the final evaluation. The bioreactors are small, as\is t
etic waste to be composted (approximately 3 1). With the limited amount of test material,
Jes a simplified test procedure. This test method is not aimed at determining.the biode
c materials under composting conditions. Further testing will be necessary before being

ostability.

identified as
ne amount of
this method
jradability of
hble to claim
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Plastics — Determination of the degree of disintegration of
plastic materials under simulated composting conditions in a

lab

oratory-scale test

1 3

This

when
deter
nece

Bcope

nternational Standard specifies a method of determining the degree of disintegration of pla

exposed to a laboratory-scale composting environment. The methodcis/not applid
mination of the biodegradability of plastic materials under composting conditions. Furth
Esary to be able to claim compostability.

2

The following referenced documents are indispensable for .the* application of this documen

refer
docu

ISO

3

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

31

compost

organic soil conditioner obtained by biodegradation of a mixture consisting principally of vegeta
occasionally with other organic material and having a limited mineral content

3.2

compostability

ability of a material to be biodegraded in a composting process

NOTH \Po-claim compostability it must have been demonstrated that a material can be biodegraded an
in a cpmposting system (as can be shown by standard test methods) and completes its biodegradation duri

Terms and definitions

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

310-1:2000, Test sieves — Technical requirements and testing — Part 1: Test sieves of me

5tic materials
able to the
er testing is

t. For dated
b referenced

{al wire cloth

ble residues,

of the

ecotoxicity, no obV|oust distinguishable residues.

3.3

composting
aerobic process designed to produce compost

34
disin
physi

© IS0

tegration
cal breakdown of a material into very small fragments

2004 — All rights reserved

 disintegrated
g the end-use
al content, no


https://standardsiso.com/api/?name=f209e7a5294e84701f4ce3874266320a

ISO 20200:2004(E)

3.5
dry mass

mass of a sample measured after drying

NOTE
3.6

mesophilic i
incubation at

3.7

Dry mass is expressed as a percentage of the mass of the wet sample.

ncubation period
25 °C to allow the development of microorganisms growing at room temperature

thermophilig-incubation-period

incubation at

3.8

total dry sol
amount of sq
constant mas

3.9

58 °C to allow the development of microorganisms growing at high temperature

ids

lids obtained by taking a known volume of test material or compost and drying‘at'about 105
s

volatile solidls

amount of s
compost afte

NOTE TH

plids obtained by subtracting the residue obtained from a knoewrn’ volume of test mater
r incineration at about 550 °C from the total dry solids content of\the same sample

e volatile-solids content is an indication of the amount of organi¢\matter present.

4 Principle

The method
simulating an
inoculated wi
are compost
cycle, by sie
reduction in

determines the degree of disintegration of test materials on a laboratory scale under cond
intensive aerobic composting process. The solid matrix used consists of a synthetic solid
th mature compost taken from a commércial composting plant. Pieces of the plastic test ma
ed with this prepared solid matrix. The-degree of disintegration is determined after a compg
ing the final matrix through a 2 mm.sieve in order to recover the non-disintegrated residues
mass of the test sample is considered as disintegrated material and used to calculate the d

of disintegration.

5 Synthetic solid waste

The compos

Well aerated
compost ino
metal. Remo

tion of the synthetic waste used in this method is described in Table 1.

compost_from a commercial aerobic composting plant shall be used as the inoculum
ulumcshall be homogeneous and free from large inert objects such as glass, stones or pied
ve any such objects manually and then sieve the compost on a screen of mesh aperture bet

°Cto

al or

tions
vaste
terial
sting
. The
bgree

The
es of
\Wween

0,5cm and

1¢m. It is recommended that compost from a plant composting the organic fraction of

solid

municipal waste be used in order to ensure sufficient diversity of microorganisms. If such a compost is not
available, then compost from plants treating farmyard waste or mixtures of garden waste and solid municipal
waste may be used. The compost shall not be older than 4 months.

Prepare the synthetic waste manually by mixing the different components listed in Table 1. The allowed
tolerance on the mass measurements of the synthetic waste components, water included, is 5 %. Add
chlorine-free tap water, or de-ionized or distilled water, to the mixture to adjust its final water content to 55 %
in total. Perform this operation just before start-up. The synthetic waste shall have a carbon:nitrogen (C/N)
ratio of between 20:1 and 40:1. The urea concentration can be changed to adjust the C/N ratio to the required
range. In this case, the concentration of the other components shall be adjusted proportionately in order to
bring the total dry mass of the solid waste to 100 %.

© ISO 2004 - All rights reserved
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Table 1 — Composition of synthetic solid waste

. Dry mass
Material
%
Sawdust 40
Rabbit-feed 30
Ripe compost 10
Corn starch 10
Saccharose 5
Cornseed ol 4
Urea 1
Total 100
NOTE 1 Sawdust from untreated wood shall be used. It is preferable to use 'wood from
deciduous trees. Sawdust shall be sieved through a 5 mm sieve before use.
NOTE 2 The rabbit-feed shall be a commercial product based c@n~alfalfa (lucerne)
(Medicago sativa) and vegetable meal. If a product with a different, composition is used,
the composition shall be given in the test report. The protein content of the rabbit-feed
shall be approximately 15 % and the cellulose content approximately 20 %.

breferred composting reactor is a box made of pQlypropylene or other suitable materia
ing dimensions: 30 cm x 20 cm x 10 cm (I, w, h)y The box shall be covered with a lid as
0 avoid excessive evaporation. Additionally, afty gap between box and lid may be sealed v
In the middle of the two 20 cm wide sides, ahole of 5 mm diameter shall be made approxin
the bottom of the box. These two holes*provide gas exchange between the inner atmosp
le environment and shall not be blocked;

containers with a volume between-5 | and 20 | may also be used, provided that it can be v¢
ourable anaerobic conditions\aré generated. The container shall be closed in a way

ssive drying-out of the conténts. Again, openings shall be provided in order to allow gas €
e aerobic conditions throughout the composting phase.

Procedure

Test material preparation

p test'material to give pieces with the dimensions defined in Table 2, based on the thig
rial

, having the
buring a tight
vith adhesive
nately 6,5 cm
here and the

rified that no
vhich avoids
kchange and

kness of the

Dry the pieces of test material in an oven at (40 + 2) °C under vacuum for the length of time needed to reach
constant mass. Prior to mixing the pieces of test material with the synthetic waste, immerse them in distilled
water for no more than 30 s.

© IS0
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Table 2 — Dimensions of the pieces of test material used in the disintegration test

Dimensions of pieces
Thickness of test material

mm
<5 mm 25 x 25 x original thickness
>5mm 15 x 15 x thickness (from 5 mm to 15 mm)

7.2 Start-up of the test

Prepare a minimum of three reactors Tor each test material. [ake between 5 g and ZU g or test matenal per

reactor, dep
The ratio of
2 %. Place f{
mixture, allo
reactor.

7.3 Thermophilic incubation period (high temperature)

Close and w

(58 = 2) °C for a minimum period of 45 days and a maximum of 90 days. Record the temperature of the
e test period or, alternatively, use a maximum-minimum thermemeter, checking the temperature

throughout th
at least twiceg

To ensure a
the procedu
sufficient wa
the composti
the initial ma
as indicated
composting

nding on the volume occupied by the test material, and mix it with 1 kg of wet synthetic/W
he mass of test material to the mass of wet synthetic waste shall be in the range from 0,5
he mixture on the bottom of the reactor, forming a homogeneous layer. Do not~compres
ving efficient gas exchange with the interior of the bed. Record the mass of test\material in

a week.

good composting process, it is necessary to maintaif;suitable environmental conditions. F
e described in Table 3. This procedure aerates*the composting matter whilst maintain
er content. The gross mass of the reactor filled with the mixture is determined at the beginn
hg process. At each scheduled point in time (se€ Table 3), the reactor is weighed and, if ne
ss restored totally or in part by adding chlorine-free tap water, de-ionized water or distilled
in Table 3. It is important to note that, the optimum water concentration is obtained whe
matter is wet but no free water is_present. This means that the maximum water-absg

capacity hag
matter, whic
added indic

Mixing of th
operation sh
composting
avoid any m

7.4 Meso

If at the end
possible to €

]

not been reached. The operator can determine this condition by squeezing the compq
shall exude a small amount of-water. The operator can then adjust the amount of water
ed in Table 3 on the basis ofithis direct check.

aY

b composting matter can-be performed with a laboratory spatula or a common spoon.
all be carried out carefully, paying attention not to damage the pieces of test material i

chanical degradation of the pieces of test material.

bhilic incubation period (at room temperature)

of ghe~thermophilic incubation period the test material has not sufficiently disintegrated
xtend the test, using the following procedure. Add 25 g of fertile earth to each reactor. M

aste.
% to
s the
each

bigh each reactor and place it in an air-circulation oven maintained_at a constant temperatdre of

oven

ollow
ng a
ng of
pded,
vater
h the
rbing
sting
to be

This
n the

atter. The purpose-ef mixing is to aerate the mass and remix the water, but it is important to

it is
X the

Close

compost an

tha aarth aanthv to avoidanvmechanical damaae-to-the residual nieces-of tast matarial
tHe-8aR—geithy—toavoicahy-Hhechanica-aaiiagetowme+esiatarpi S-S+ ateHat-

each reactor and leave it in an air-circulation oven at (25 + 2) °C for a maximum period of 90 days. Record the
temperature of the oven throughout the test period or, alternatively, use a maximum-minimum thermometer,
checking the temperature at least twice a week. Check the mass once a week and add water, if needed, to
restore the mass to 70 % of the mass measured at the beginning of the test (see 7.3). Do not mix the
composting mass during this period.

If the test is extended in this way, this shall be mentioned in the test report.

© ISO 2004 — All rights re;
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Table 3 — Composting procedure (thermophilic incubation period)

Time from start Operation
days
0 Record initial mass of reactor
1,2,3,4,7,9,11,14 Weigh reactor and add water to restore the initial mass, if
needed. Mix the composting matter.
8, 10, 16, 18, 21, 23, 25, 28 Weigh reactor and add water to restore the initial mass, if

needed. Do not mix the composting matter.

an AL

8 Monitoring the composting process

Durin
com
diagn
Claug

9 |

9.1

Durin
two d
from
deted

9.2

The
the c
initial

report any departure from this scheme.

9.3

A ALl " | —-alal n 4 4 bl PO Yalls)
oU, FJ VVCIYITTTCALlUT aifu duu wdaltT U TTSWUIT UTC TTITaSS U 0U /76 Ul

the initial mass, if needed. Mix the composting matter.

From 30 till 60, twice a week Weigh reactor and add water to restore the mass to/80-% of
the initial mass, if needed. Do not mix the composting’matte

From 60 onwards, twice a week Weigh reactor and add water to restore the miass’to 70 % of
the initial mass, if needed. Do not mix the composting matte

g the test, the synthetic waste shall become compost, i.e. thé. composting process sha
osting reaction is monitored by inspecting the compostingématter when mixing and addin
ostic parameters to be taken into account are both subjective and objective and are
e9.

Diagnostic parameters

Odour

g the composting process, it is possible to detect a precise succession of specific odours. W
r three days, the synthetic waste has an acidic odour, which gradually decays into an amm
day 5 to day 10, lasting approximately 10 days. Finally, no particular odour, or an eart
ted. Record in the test repart any departure from this scheme.

Visual appearance
isual appearance-of the composting matter changes during the first two weeks. Mycelia w

bmposting matter will usually be visible during the first week. The colour of the synthetic wa
y light yellow because of the high sawdust concentration, turns brown within 10 days. Recg

Chemical analysis

| occur. The
g water. The
described in

ithin the first
niacal odour
-like one, is

hich grow on
ste, which is
rd in the test

Analyse samples of synthetic waste used at the beginning of the test and samples of the compost obtained at
the end of the composting process, after sieving, in order to determine the initial and final values of the
following parameters: total carbon/total nitrogen (C/N ratio) and pH. Measure these parameters using
standard test methods, and record them.

NOTE

a factor of 2.

© IS0
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9.4 Determination of dry mass and volatile solids

After sieving, determine the dry mass and volatile-solids content of the original synthetic waste and of the final
compost obtained at the end of the composting process (see Clause 10). Determine the dry mass DM of the
sample by drying in an oven at 105 °C to constant mass. Express the dry mass as a percentage of the total
mass of the sample. Determine the volatile-solids content by calcining, at 550 °C for 6 h to 8 h, the sample
previously dried at 105 °C to determine the dry mass. Weigh the sample, and repeat the calcination and
weighing procedure until constant mass is reached. The mass loss from calcination corresponds to the
volatile-solids content of the sample. Express the volatile solids VS as a percentage of the DM of the sample.

10 Termination of the test and measurement of the degree of disintegration

Remove the|lid of each reactor and place the reactors in an air-circulation oven at (58 + 2) °G\to dr
contents. Gently break up any lumps of compost, paying attention not to damage any residual~pieces @
material trapped inside them. Terminate this drying process when constant mass is reached:

Sieve the compost from each reactor independently, using standard sieves (see 1SO.3310-1), starting {
. Examine the fraction not passing through this sieve. Gently break up-the lumps of con
paying attenfion not to damage any residual pieces of test material trapped inside ‘them. Allow the partic
pass through the screen to join the fraction of particle size less than 10 mm. Collect and store any pieg
test material| which do not pass through the 10 mm sieve. Subsequently screen the compost with a

sieve and, afterwards, with a 2 mm sieve, using the same procedure as-for the 10 mm sieve. Pool th

material coll
dipping in w{
to avoid any
vacuum to cq

11 Calcul

The plastic
disintegrated
degree of dis

i tmr

cted at the various sieving phases, clean them of compost and, if appropriate, wash the
ter. It is essential that the cleaning and washing procedure*be performed with great care in
accidental loss of test material. Finally, dry the test:material in an oven at (40 +2) °C
nstant mass. Record the final mass.

ation of degree of disintegration

material recovered from the sievingsprocedure (see Clause 10) is considered to be
material. The material which passed‘through the sieves is considered to have disintegrated
integration D is calculated, in percent, using the equation:

D=—4 x100
m;
where
m; is the initial dryymass of the test material;
m, is the dry_mass of the residual test material recovered by sieving.

Calculate the

y the
f test

vith a
post,
es to
es of
b mm
b test
m by
order
inder

non-
. The

degree of disintegration independently for each reactor.

12 Expression of results

For the purposes of this International Standard, the degree of disintegration is considered as the average of
the degrees of disintegration obtained for the three replicates.
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