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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.
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Introduction

Daily washing of textile end products generates fibre fragments which are discharged from washing
machine. The purpose of this test method is to collect materials including fibre fragments which are
discharged from the domestic washing machine through the washing process.

Although there are many types of washing machines used at home, ISO 6330 has been developed for
the domestic washing test method, which specifies the domestic washing machines and test conditions.
This document utilizes one of the standard washing machines in ISO 6330.

In a dition a3 caralahalic attachad +a tavtila and neaduicte 1 oy caintrine Af+ha vwnrld o d this care
o Eatre b e iSattaenea+totexxthe- et proabessH oy couhitHe S ottt Wworit—=

label specifies washing conditions to use in this document.

Due|to the complicated internal structure of washing machines, the cleaning process of the machine
is v¢ry important to avoid contamination. This document proposes the checking method and the
requirements of the washing machine to be used in this document.

The [identification and quantification of components contained in the collected materials through the
washing process are determined by applying ISO 4484-2.

The |nformation gathered from this document can be utilized by the textile industry for the development
of tektile end products to reduce or minimize shedding materialsfrom textile end products fhrough the
washing process.

© IS0 2023 - All rights reserved v
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Textiles and textile products — Microplastics from textile
sources —

Part 3:
Measurement of collected material mass released from

textile-end products by-domestie washing- methoed—

1 Bcope

This|document specifies a method for measuring the collected material mass released from the outlet
hosq of a standard washing machine, described in ISO 6330, through the washing process.

NOTE The washing condition of textile end products is indicated by the dargelabelling according to ISO 3758.

This| document is applicable to textile end products (including donsumer textile produ¢ts, such as
clothing made of fleece, shirts, trousers, blouse, etc.) and home-téxtile end products (such gs, blankets,
rugg, curtains, etc.) which are composed of all fibres suchlas natural fibres, and man-made fibres,
inclyding mixture of the fibres that can be washed in a domestic washing machine.

This|document is not applicable to fabrics and cut textilg;products. It does not cover the test for washing
machines and detergents as well.

2 Normative references

The [following documents are referred toin the text in such a way that some or all of their content
condtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undgted references, the latest edition of the referenced document (including any amendments) applies.

ISO 139, Textiles — Standard dtmospheres for conditioning and testing
ISO B696, Water for analytical laboratory use — Specification and test methods
[SO B758, Textiles —Care labelling code using symbols

ISO $330:2021, Textiles — Domestic washing and drying procedures for textile testing

3 [Fermsand definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

collected material

material collected by the filter attached at the outlet hose of a washing machine through the washing
process, which include fibre fragments and non-water-soluble materials

©1S0 2023 - All rights reserved 1
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3.2
empty was

hing cycle

washing cycle without test specimens by using the test washing program

4 Principle

A given mass of textile end products is washed in a domestic washing machine under certain
temperature and mechanical conditions for a given number of washing cycles. The material shed
through the washing cycles is collected in a filter bag which is attached at the outlet hose of the
washing machine. The collected materials in filter bag are transferred to the membrane filter and the

membrane
and weighi
the subtrac
collected m
and the tes{
reported.

Lllter with the collected materials are weighed In the weighing bottle. The membrane

filter

g bottle are prepared in combination. The mass of the collected materials is calculatédd by

aterials. The mass of collected materials, the ratio of the mass of the collected’mate]
specimen mass and the mass of the collected material per piece of textile end produc

5 Apparatus

5.1 Domq
washing m3

5.2 Filter
and the con
Annex [.

5.3 Analy

bstic washing machine, specified in ISO 6330, with built-id filters removed. The dom
chine used in this document shall meet the requirements.in/Annex B.

bag, woven mesh, with aperture size of (10 * 4) um; the specification for the mate

rtical balance, with a resolution of 0,1 mg-ot better.

5.4 Balance, with a resolution of 1 g or better.

5.5 Oven
5.6 Cabld

5.7 Polyc
Stainless st

5.8 Weig
47 mm, wit

capable of maintaining a temperature of (105 * 3) °C, without fan.
ties, made of polyamide.

arbonate membrane filter, approximately 47 mm in diameter with 10 pm aperture
el filter is alsg applicable.

hing bottle or dish, made of metal or glass, with a minimum diameter, approxim
h a lid.

ting the original mass of the membrane filter and weighing bottle from the mass witﬂ

the
rials
L are

pstic

rials

struction is described in Annex A. The aperture size of the filter is determined according to

Size.

htely

5.9 Vacuumfiltration device, consisting of sintered filter platform and funnel, with vacuum pu

5.10 Wash bottle, made of polyethylene or silicone resin, etc., squeezable and with nozzle.

5.11 Twee

5.12 Glass

zers, made of stainless steel or plastics.

beaker, with a minimum capacity of 1 000 ml.

5.13 Desiccator, with drying agent.

mp.
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6 Reagents

6.1

Water, distilled or grade 3 water according to ISO 3696.

7 Test condition

3:2023(E)

7.1 Standard atmosphere for preparation of test specimens and mass measurement

The standard atmosphere for test specimen preparation and mass measurement are at the temperature

of (4

7.2
The

8

Only
prod
is at
shal
The
The

The
spec
repo

9

9.1

The
requ

For 1

The
prod

If th

6+2)“€and therefative humidity of (65 + 495 mraccordance with t1S6-13%-
Test atmosphere for washing test

condition for the washing test is ambient condition.

Test specimen preparation

one kind of textile end products is applied in this washing test. Different kinds off

least two textile end products. The maximum dry volume of all test specimens per W
be not more than half of the volume of the washing tub.

washing test is repeated for three (3) sets.

test specimens are conditioned in accordange with ISO 139. The total mass of the cond
imens (M), which is measured using a balance (5.4), shall be up to 1 g and reporteq
rt.

Test procedure

General

irement, the wagshing machine can be used continuously for the washing test.
he consecutive'washing test, take a procedure from 9.2.

washing'conditions of this test procedure is indicated by the care label attached to thg
ucts intaccordance with ISO 3758. The details of the washing condition are referred to

textile end

ucts shall not be mixed in the washing test. The number of the test specimens per washjing test (S,)

rashing test

number of the test specimens can affect the testtesult, which is shown in Annex G as an example.

itioned test
in the test

washing machine used in this test shall meet the requirement described in Annex B. Once met the

textile end
[SO 6330.

e ‘eountries use their own care label system or care instruction system, set the washir

g condition

indicated by their system or if there is no [abel, run the washing program agreed among the interested

part

9.2

ies.

Empty washing cycle before the washing test

Mount the filter bag (5.2) to the outlet hose of the domestic washing machine (5.1) and tie up by cable
tie (5.6). Run one washing cycle of the washing program without test specimens. The washing program
is the same as the washing test in 9.3. After completion of the washing cycle, remove the filter bag
from outlet hose. Measure the mass of the collected materials by following the steps from 9.4 to 9.5
and Clause 10 and report the mass of the collected materials from the empty washing cycle in the test
report. This is an information of the test washing machine condition.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=442a1aab5b16a38715449b13bc9dc857

ISO 4484-3:2023(E)

9.3 Washing test of the test specimen

Mount the filter bag (5.2) to the outlet hose of the domestic washing machine (5.1) and tie up by cable
tie (5.6). Put the test specimens into the washing tub and run one test washing cycle of the washing
program.

The detergent may be used for washing test and the preferable detergent is introduced in Annex D.

When the multiple numbers of the test washing cycle are required, run the number of the washing
cycles as determined by the interested parties according to Annex E. An example of the results of the
multiple numbers of test washing cycles is shown in Annex E.

After compietion of the washing cycle, remove the test specimens from the washing tub.
Then, run 2|empty washing cycles by the same washing program.

The number of empty washing cycles (2 empty washing cycles) after test washing was determingd by
the results as shown in Annex C.

After completion of the empty washing cycle, remove the filter bag from outlet lose.

For the 2nd hind 3rd sets of the test specimens, run the washing test in 9.3.

9.4 Washing of the collected material from the filter bag

Prepare four (4) glass beakers (5.12) containing 1 1 of water (6.1) separately. Wash the filter bags df 9.2
and 9.3 in the glass beakers by turning the filter bags inside outand carefully checking that ther¢ are
no fibre remnants. The solution in the beaker is the suspension'solution of the collected materials.

Place the tdst specimen with outside side out, and with/the zip up or button on if applicable, intg the
washing tub.

9.5 Measurement of the mass of the collected materials

Prepare folir (4) polycarbonate membrane filters (5.7) and four (4) weighing bottles (5.§9) in
combinatioh and separately, it is essential to keep each membrane filter/weighing bottle combingtion
consistent fhroughout the duration df the test. Measure the mass of the original membrane filter (5.7)
and a weighling bottle (5.8), respectively, and record them up to 0,1 mg and denoted as (M;,).

Membrane filters (5.7) are handled by tweezers (5.11). The membrane filter (5.7) shall be kept if the
weighing bottle (5.8) to prevént contamination from the environment.

Set the menpbrane filter,(5.7) on a vacuum filtration device (5.9).

Filter the syspensionSolution of 9.4 by the membrane filters on a vacuum filtration device (5.9). Add 11
of water (6.1l) te the beaker and wash the filter bag again and filter the suspension solution by the §ame
membrane filter. Repeat this procedure at least twice. Finally, wash the surface of the filter bag and

filtered by the same membrane filter.

Place the membrane filter with collected materials into the original weighing bottle of 9.5 in combination
and dry for 2 h at (105 + 3) °C in the oven (5.5). Then place the weighing bottle with the membrane filter
and collected materials in desiccator (5.13) to cool down to the room temperature.

Condition the membrane filter with the collected materials and the weighing bottle under standard
atmospheresin 7.1.

Measure the mass of the conditioned membrane filter with the collected material and the weighing
bottle up to 0,1 mg by the analytical balance (5.3) and record the result as (M,).

4 © IS0 2023 - All rights reserved
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At this time, measure of the mass several times at intervals of 1 h or more. The mass is determined
as the weighed value that shows a difference compared to the former and subsequent measurements
within 0,1 % of the subsequent value.

10

Calculation

10.1 Calculation for each test run

The

whe

mass of the collected materials, C,,, in mg is calculated by the Formula (1).

m = Mg — Mgy

e

o is the mass of the collected materials through the test washing process in mg;
V¢, is the mass of the original membrane filter and weighing bottlein mg;

M, isthe mass of the membrane filter with the collected materials and weighing bot

The |mass of the collected material per textile end product (Crg) in mg per product is c3
Forrhula (2).

w'mp = Cm / Sn
whefe

Cmp  1s the mass of the collected materials\in mg/product;

[, isthe mass of the collected materials through the test washing process in mg;

5,  is the number of test specimens for one washing test.

The

mass of the collected materials per the mass of the textile end products, €, in mg/kg i

by Fprmula (3).

whe

o = (Cy X 1 000) /Mg
e

~mw

o is the mass of the collected materials through the test washing process in mg;

o issthe mass of the collected materials per mass of textile end products in mg/kgj;

(D

[le in mg.

lculated by

(2)

5 calculated

3

M, is the mass of test specimens in g.

10.2 Calculation of average for 3 test runs

Take averages of 3 test runs for Cy, C,, and C,,,, as the test results.

11
The

Repeatability and reproducibility

interlaboratory test according to this document is given in Annex F.

© IS0 2023 - All rights reserved
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12 Test report

The test report shall include the following information:
a) areference to this document, i.e. ISO 4484-3:2023;
b) date of the test;

c) type of a washing machine and test conditions;

d) test method (number of washing cycles, etc.);

e) testenyironment conditions;

f) number of test specimen put into the washing tub;

g) total mpss of the test specimens put into the washing tub;

h) the collected mass in the empty washing cycle before test washing;

i) the average mass of the collected materials through the test washing process;

j)  the avefage mass of the collected materials per a textile end product;

k) the avefage mass of the collected materials per the mass of textile’end products;
1) materidl, fibre, product construction, etc. of specimen tested;

m) any deyiation from the procedure;

n) any unysual features observed;

o) ifdetergentis used, report the kind and amount 6fdetergent.

6 © IS0 2023 - All rights reserved
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Annex A
(informative)

Filter fabric specification and filter bag construction

A.1_Fabric structure for filter bag

The mage of the mesh fabric is shown in the Figure A.1 as an example and the productspegification by
manjufacturer is as follows:

a) fibre material: 100 % polyamide monofilament yarn;

b) weave structure: 2/2 twill weave;

c) linear density (dtex): warp, 9, weft, 9;

d) humber of threads per centimetre (T/cm): warp, 198, weft, 184

e) [mass per unit area (g/m?): 35.

T T
<'
T 1

5
A _w

a
l.l'n

# oy
e

I

.
.
&
%

g tﬂf';
‘”"l

Figure A.1.==Photo of a polyamide monofilament mesh filter as an example

A.2| Filter,bag construction

This|is an\example of the filter bag construction. The other construction of the filter bag cap be applied
for thespurpose of the collecting the materials from the outlet hose of the washing machine.

a) Shape: Rectangular form.

b) Bag dimension in mm: The longer side is approximately 600 mm and the shorter side is
approximately 90 mm which includes bonding allowance approximately 15 mm as shown in
Figure A.2 by dark thicker line.

c) Bonding: The step for the formation of filter bag is shown in Figure A.2. The filter fabric is heat-
cut in rectangular fabric (key 1). The iron-on fusing tape with about 1 cm width is attached in
two sides (key 2). The fabric is folded in two (key 3) and adhered together by iron-on fusing tape

(key 4) with no gaps.

How to use the iron-on fusing tape is given by the manufacturer’s instruction.

© IS0 2023 - All rights reserved
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Dimensions in millimetres
90 +20

600 +50
.90

@
Y

N N 5\}\

1 2 R\ 4
Z
Key N
1 fabric cyt by heat-cutting @
2 position|for iron-on fusing tape with about 10 mm in v@g{
3 centre lipe to be folded \O
4  finished|filter bag shape . C\}‘
C)\
Figure A.2 —Example of filter bag construction

C)O

o

N
As for reusing the filter&&e filter surface condition should be checked by light microscope whgther

A.3 Filter checking

there is no lamage and reign materials. The example of inspection condition is as follows:

8 © IS0 2023 - All rights reserved
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Annex B
(normative)

Requirements of the washing machine to be used in this

General

3:2023(E)

test

The

B.2

B.2.

(.6].

B.2.
ISO

B.2.

B.2.4 Wash the collected materials from the filter bag according to 9.4. Measure and c

mas

B.2.
was

B.2.

B.3

The
for t
flow]

Rep¢
the
unst

domestic washing machines used for this test shall meet the requirement described in't

Empty washing test procedure

I Mount the filter bag (5.2) to the outlet hose of the washing machine'(5.1) and tie up

P Run one empty washing cycle of the washing program-which shall be 4N a
b330:2021 or equivalent.

B After completion of the empty washing cycle, remove the filter bag from the outlet i

5 of collected materials (C,,,) from each empty-#washing cycle according to 9.5 and Claus

b Repeat to run the numbers of the empty washing cycles from B.2.1 to B.2.4 by thre
ning cycle or more.

-

b Calculate CV (%) using the €, Values for the consecutive 3 cycles.

Requirements of the test washing machine to be used for this test

coefficient of variation CV (%) of the mass of the collected materials is required to be

of the procedure is shown in Figure B.1

bat the emipty washing cycle until the requirement is achieved. If the washing machine ¢
requiréments after numbers of the empty washing cycle, the washing machine is co
itabl€ for this washing test.

his annex.

by cable tie

ccording to

ose.

hlculate the
 10.

e (3) empty

10 % or less

hree consecutive/empty washing cycles, or the C,, shall be 1,0 mg or less three times i a row. The

annot meet
nsidered as

If th

e Wasting mactimne s heavily soited; it may be washed withacleamning agemnt Tecomme

washing machine manufacturer.

© IS0 2023 - All rights reserved
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( START )

\ 4
—»> B.2.1 Mount the filter bag

\ 4
B.2.2 Run the washing procedure (ISO 6330 4N or equivalent)

A 4
B.2.3 Remove the filter bag

A 4

B.2.4 Weigh and calculate the mass of collected materials, Cp,

v

No

B.2.5 Repeat the washing cycle 3 or more tiies

Yes

\4

B.2.6 Calculate the CV (%) from the C,-obtained in the last 3 consecutive cycles

v

B.3-Requirements for washing machine:
CV (%) is 10 % or less.
OR
All 3 consecutive C;s are 1,0 mg or less.

Figure B.1 — Flowchart of checking of the washing machine to be used in this test

B.4 Example of the empty washing test result

The example of the empty washing test result is shown in Table B.1. As shown in Table B.1, the CV (%)
becomes 10 % or less after 5th cleaning washing.

10 © IS0 2023 - All rights reserved
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Table B.1 — One example of empty washing test result

ISO 4484-3:2023(E)

. | Coefficient of Remarks
No. of clean-| Total collected Running mean Standard devi- variation
ings mass (mg) 4 ation (SD) (Data used for mean
CV (%) and SD)

1st 1,34 — — — —

2nd 1,15 — — — —

3rd 0,75 1,080 0,301 279 1st, 2nd, 3rd

4th 0,84 0913 0,210 23,0 2nd, 3rd 4th

Gth 8,75 6,786 6,652 677 3rd_gth 5th

© IS0 2023 - All rights reserved
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Annex C
(informative)

Number of empty washing cycles after test washing

C.1 General

From this tgst, the number of the empty washing cycles after the test washing cycle of the specithens
was deternfined. Test specimens are shown in Table C.1.

Table C.1 — Details of test specimens

Specimen No. SpeCi:t’:ll:cltlﬁll};e and Composition Ma;se?lfss(%oci-
1 Underwear A: Single knit 90 % Polyamide, 10 % Elastane 93
2 Underwear B: Single knit 47 % A\%S}’Cl(i)cs’:g ?)//Z l;(l);}::;;eer‘ 20 % 344
3 Fleece fabric C 100 % PRolyester 497
Fleece fabric D 100.% Polyester 411

C.2 Test|procedure

The test washing cycle for the test specimens was performed according to the test procedure shown in
9.3. After the specimens were removed from the washing tub, the empty washing cycles were repefated
3 times and|the mass of the collected materialsvas determined for each cycle.

C.3 Testfresult

The ratio of|the mass of the collected materials by each empty washing cycle to the mass of the collgcted
materials by the test washing ofthe specimens was calculated. The results are shown in Table C.2.

Table C{2 — Test result for number of empty washing cycles for continuous use of washing

machine
Ratio of the collected mass of empty washing
No:of empty washing cycle against the mass of the collected materials
cycle for the test specimens (%)
No.1 No.2 No.3 No.4
1st 2,2 6,1 -0,2 4,2
2nd 1,3 -4,0 -0,7 2,2
3rd 0,8 -4,1 -2,5 0,4
NOTE The negative values in the table were caused by the weighing method in this test. The mass of

collected materials was measured with the polyamide mesh filter and the variation happens the measurement of
the empty washing test in which the mass of collected materials are nearly zero, so the moisture content of filter
bag affected to the calculation. This is why the measurement method was changed to 9.5, using polycarbonate
filter.
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Annex D
(informative)

Reference detergent

In case of use of detergent, the preferable reference detergent is a non-phosphate liquid detergent both
with or without optical brightener.

The pominal composition of reference detergent is given in Table D.1.

Table D.1 — Reference detergent, AATCC HE detergent

Composition Nominal content ratio (mass %)
Sodium dodecylbenzene sulfonate 20r- 25
Sodium lauryl ether sulfate 5-10
Ethoxylated alcohol C9-12 10-15
Ethanol 1-3
Sodium citrate +
Amine oxide 35 % +
Defoamer +
Sodium tetraborate decahydrate +
Anti-dye transfer agent +
Water Make up to 100
Total 100

+ trace additives

©1S0 2023 - All rights reserved 13
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Annex E
(informative)

Condition of the multiple washing cycle test and example of the

test result

E.1 General

If the multiple washing cycle test is required, take one of the following procedures with the leonse
the interested parties. The test method selected should be reported in the test report.

E.2 Continuous washing method without drying

Run one wa
from the w
interested [

E.3 Natu

Run one wa
the conditig
in washing
number of y

E.4 Tumpble drying method

Run one wa

using a tumble dryer according to theconditions specified in ISO 6330. Remove the test speciy

from the dy
washing tes
parties is re

E.5 Exan

E.5.1 Test procedure

shing cycle test then run the second washing cycle test without removing the test specir
hshing tub. Continue this procedure until the number of washing cycles determined by
arties is reached.

ral dry method — Line drying

shing cycle test and remove the test specimens fr¥om washing tub. Dry the test specime
ned room at (20 = 2) °C, (65 + 4) %RH for 12:h or more. Then put the dried test specir
tub and run the second washing cycle of:washing test. Continue this procedure unti
vashing cycles determined by the interested parties is reached.

5hing cycle test and remove the test specimens from the washing tub. Dry the test speciy
yer, put the dried test §pecimens in washing tub, and run the second washing cycle o

t. Continue this procédure until the number of washing cycles determined by the inter¢
ached.

nple of themultiple washing cycle test

nt of

hens
’ the

ns at
hens
the

nens
nens
f the
sted

The continy

ous washing cycle test without drying was performed. The mass of collected material

b are

determine

E.5.2 Tes

for each washing cycle for the test.

t specimen

The detail of test specimens is shown in Table E.1.

Table E.1 — Details of test specimens

. Specimen item and .
Specimen No. structure Composition Mass (g)
0 i 0,
1 Underwear A: Single knit 90 % Polyamide, 10 % 100
Elastane

14
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Table E.1 (continued)

ISO 4484-3:2023(E)

. Specimen item and .
Specimen No. structure Composition Mass (g)
0, 0,
2 Outerwear B: Fleece 87 % Polyester, 13 % 451
Elastane

E.5.3 Testresult

The test results are shown in

Tables E.2, E.3 and Figure E.1.

Table E.2 — Test results for test specimen No.1
. Mass of the collected materials (mg/produet)
Washing cycle
1st 2nd 3rd 4th 5th
14,8 5,2 3,3 2:5 2,0
n =3 (3 testruns) 14,9 4,6 3,2 2,3 1,8
14,2 5,3 3,3 2,5 2,0
Mean value 14,6 5,0 3,3 2,4 1,9
btandard deviation (SD) 0,38 0,38 0,06 0,12 0,12
CV (%) 2,6 7,5 1,8 4,7 6,0
. Mass of the collected materials (mg/product)
Washing cycle
6th 7th 8th 9th 10th
1,4 - - 1,6 1,6
n =3 (3 testruns) 1,2 0,8 0,6 1,1 1,3
1,5 1,0 0,6 1,0 1,0
Mean value 1,4 0,9 0,6 1,2 1,3
btandard deviation (SD) 0,15 0,14 0,00 0,32 0,30
CV (%) 14,2 15,7 0,0 26,1 23,1
TableE.3 — Test results for test specimen No.2
. Mass of the collected materials (mg/product)
Washing cycle
1st 2nd 3rd 4th 5th
51,1 19,2 11,5 9,1 8,8
n = 3 (3 test’runs) 44,1 24,6 14,9 11,7 9,3
39,9 27,8 11,6 11,7 7,6
Mean value 45,0 23,9 12,7 10,8 8,6
btahdard deviation (SD) 5,66 4,35 1,93 1,50 0,87
€953 12-6 182 453 135 10,2
. Mass of the collected materials (mg/product)
Washing cycle
6th 7th 8th 9th 10th
4,5 5,5 7,5 8,0 8,2
n =3 (3 testruns) 6,5 5,2 6,6 7,3 7,0
4,8 4,2 6,1 7,3 7,7
Mean value 5,3 5,0 6,7 7,5 7,6
Standard deviation (SD) 1,08 0,68 0,71 0,40 0,60
CV (%) 20,5 13,7 10,5 5,4 79

© IS0 2023 - All rights reserved
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F1

ISO 4484-
Annex F
(informative)

Interlaboratory trial

General

3:2023(E)

The
Sept

orgdnized by Japan Chemical fibres Association and Kaken Test Centre.

F.2

The
the
panc

The

interlaboratory trial on ISO 4484-3 was executed from September 2021 to Decefiibe
ember 2022 to November 2022. The result was summarized in November 2022.(This tr

Participating laboratories

following 10 laboratories has been applied for participation. The report was sum
‘esults of the total 9 laboratories, except USA where the test had been delayed due t|
lemic.

[JSA: 1 laboratory

taly: 1 laboratory
Spain: 1 laboratory
Germany: 2 laboratories

apan: 5 laboratories

Domestic washing machine and apparatus

[ype C: top-loading pulsator type (Japan 5 laboratories)

ab numbers and-the‘type of washing machine used for each are listed in Table F.1.

Table F.1 — Combination of lab number and washing machine type

r 2021, and
al has been

marized on
o COVID 19

[ype A: front-loading washing machine (Italy, Spain, Germany 2 laboratories, Japan 2 laboratories)

Lab No. Washing machine type
2 A
3 A
4 C
5 C
6 C
7 C
8 C
10 A

11 A
12 A
13 A

© IS0 2023 - All rights reserved
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F.4 Washing machine checking

The participants were requested the checking of the test washing machine to be used and confirmed
to meet the requirements of Annex B as [Confirm the coefficient of variation (CV%) of the mass of the
collected materials is to be 10 % or less for three consecutive operations. or the C,, is 1,0 mg or less

three times in a row].

The cleaning results are shown in Table F.2 and Table F.3. It was confirmed that all test washing
machines except Lab 13 met the requirements.

Table F.2 — Mass of the collected materials through the empty washing cycles on Type A

washing machine
Laboratory
No. of
washing Lab 2 Lab 3 Lab 10 Lab 11 Lab 12 Lab 13¢
cycles C., cv | c, cv | ¢, cv | ¢, cv | ¢, cvof* C,, W%
(mg) | (%) | (mg) | (%) | (mg) | (%) | (mg) | (%) | (mg) | (¥ | (mg) | (Yo)
1st 28 | NJA | 1,8 | NJ/A | 515 | N/A | 52 | N/A | 99 ()N/A | 0,63 | N/A
2nd 25 | N/A | 24 | NJA | 376 | NJA | 25 | NJA | 647 N/A | 304 | NA
3rd 2,0 17 2,0 15 2,33 38 2,0 53 15,5 45 1,81 66
4th 1,7 20 0,8 48 2,27 30 1,9 15 3,5 75 1,70 34
5th 1,4 18 1,1 48 1,51 22 1,7 8 10,8 61 N/A N/A
6th 1,2 18 0,9 16 | 2,73 | 28 | NJ/A¢{YN/A | 5.3 58 | N/A | N/A
7th 1,0 17 0,8 16 1,98 30 N/& N/A 3,3 60 N/A N/A
8th 0,8 20 0,6 20 | 1,45 | 31 [\NJA | N/A | 22 44 | N/A | N/A
9th 0,8 13 0,6 17 0,96 35 N/A N/A 3,6 24 N/A N/A
10th 0,8 0 1,2 43 | 1,90 | ~33 N/A | N/A | 40 29 | N/JA | N/A
11th 0,6 16 0,2 75 | 1,75401°33 | N/A | NJA | 38 5 N/A | N/A
12th 0,6 17 0,0 138 LHNT 26 N/A N/A 14,1 81 N/A N/A
13th 0,5 10 0,2 87 { 171 | 24 | NJA | NJA | 1,5 | 104 | N/A | N/A
14th 0,5 11 0,1 100 1,40 21 N/A N/A 3,7 105 N/A N/A
15th 0,5 0 0,1 43 | 1,65 | 10 | N/A | NJA | 53 55 | N/A | N/A
NOTE N/A: n¢t applicable
2 Prior to hese washing cycles;20-additional empty washing cycles were performed. Results were not recorded.
Table F.3[— Mass of-.collected materials through the empty washing cycles on Type C washing
machine
Laboratory
wl:l(s)il(i)lig Lab 4 Lab5 Lab 6 Lab 7 Lab 8
Y |V oy | VOO iy | OO |y | VOO |y | V0D
1st 2,9 N/A 0,0 N/A 0,4 N/A 0,33 N/A 1,17 N/A
2nd 2,7 N/A -0,3 N/A 0,5 N/A 0,48 N/A 0,60 N/A
3rd 2,2 14 -0,1 115 0,3 25 0,23 36 0,67 38
4th 1,5 28 -0,3 49 0,3 31 0,28 40 0,91 22
5th 2,0 19 -0,4 57 0,4 17 0,19 19 0,33 46
6th 1,2 26 -0,4 16 0,4 16 0,13 38 0,32 65
7th 0,4 67 0,2 173 0,3 16 0,20 22 0,28 9
8th 0,5 62 0,1 964 0,4 16 0,14 24 N/A N/A

NOTE N/A: not applicable
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Table F.3 (continued)

Laboratory
W’:‘S’h‘i’;g Lab 4 Lab 5 Lab 6 Lab 7 Lab 8
VS| o | VO | gy | VOO | gy | V0D | gy | VO | gy | VOO

9th 0,8 37 -0,1 229 0,3 17 0,20 19 N/A N/A
10th N/A N/A 0,1 346 0,3 17 0,17 18 N/A N/A
11th N/A N/A 0,1 346 0,3 0 0,16 12 N/A N/A
12th N/A N/A 01 0 N/A N/A 014 10 N/A N/A
13th N/A N/A -0,1 346 N/A N/A N/A N/A N/A N/A
14th N/A N/A -0,1 346 N/A N/A N/A N/A N/A N/A
15th N/A N/A -0,1 0 N/A N/A N/A N/A N/A N/A

NOTE N/A: not applicable

E.5 | Interlaboratory trial

F.5.1 Testspecimen details

The
test.

detail of test specimens is shown in Table F.4. Two (2) textile’end products are subjected

Table F.4 — Details.oftest specimens

to washing

Mass of one

$pecimen No. Specimen item and structure Composition textile end
product (g)
1 Under wear: filament yarn 88 % Polyester, 12 % Elastane 110
47 % Acrylic, 26 % Polyester,
2 Under weart.spun yarn 380
20 % Viscose, 7 % Elastane
3 Fleece jacket 100 % Polyester 435
F5.2 Testresult
The fest results are shown in Table F.5 and Table F.6.
Cocljran’s test was-executed on the data for each washing machine type, and there were [no outliers.
Grubbs’s test'was executed on the data for each washing machine type, and test specithen No.2 in
Lab [13 was:5:% outlier.

a aV¥adhan hinao a o

unsd

vashing machines that did not achieve cleanliness, the test results were outliers. In o

B BEAR o () 4494 2 hin g 1o 2
Oy o OtaPPoP o S > © o a

her words,

nes need to

be fundamentally clean in order to perform the test. In such cases, it is helpful to observe the collected
results and check for the contamination of substances other than those derived from the specimen.

© IS0 2023 - All rights reserved
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Table F.5 — Mass of the collected materials per textile end product (mg/product) from washing
test using Type A washing machine

Test
Spelfliolflen Lab mat’lt;l;ieallls:a(ilse(l))fect(i)tlil:;t(end:3)) Mean SD
Lab 2 28,6 34,5 23,8 29,0 5,36
Lab 3 16,5 22,7 18,3 19,2 3,19
1 Lab 10 18,0 23,2 314 24,2 6,76
Lab 11 18,9 17,8 16,4 17,7 1,25
Lab 12 23,2 25,7 22,2 23,7 1,78
Lab 13 32,8 32,0 21,5 28,8 6,31
Lab 2 91,6 83,8 96,7 90,7 6,50
Lab 3 114,3 85,2 94,6 98,0 14,85
5 Lab 10 85,4 86,8 81,5 84,6 2,75
Lab 11 109,5 82,5 96,1 96,0 13,50
Lab 12 88,5 90,3 88,5 89,1 1,07
Lab 13 66,1 771 41,2 61,52 18,39
Lab 2 17,5 20,5 15,9 18,0 2,34
Lab 3 15,2 12,3 13,8 13,8 1,45
3 Lab 10 14,7 11,8 13,5 13,3 1,46
Lab 11 16,1 18,2 15,8 16,7 1,31
Lab 12 16,9 19,1 16,3 17,4 1,47
Lab 13 23,3 20,3 20,7 21,4 1,63
a2 Not used|for the repeatability and reproducibility calculations (F.5.3) due to 5 % outlier.

Table F.6 - Mass of the collected materials per textile end product (mg/product) from washing
test using(Type C washing machine

Test
spelfliorflen Lab matTe?ieall?l(;Se([))fect(i)tlil:rcltFni3)) Mean SD
Lab 4 18,9 21,9 18,3 19,7 1,93
Lab 5 18,3 16,0 16,3 16,9 1,25
1 Lab 6 18,6 18,2 19,7 18,8 0,78
Lab/7 23,2 22,5 23,4 23,0 0,47
Lab 8 17,6 19,7 19,1 18,8 1,08
Lab 4 76,9 74,8 73,3 75,0 1,81
Lab 5 60,8 66,2 86,2 711 13,38
2 Lab 6 78,6 64,5 54,3 65,8 12,20
Lab 7 80,6 57,2 78,5 72,1 12,95
Lab 8 88,2 67,7 66,1 74,0 12,32
Lab 4 20,9 14,8 18,5 18,1 3,07
Lab 5 3,3 5,4 3,3 4,0 1,21
3 Lab 6 10,9 7,7 6,4 8,3 2,32
Lab 7 10,9 3,4 4,1 6,1 2,32
Lab 8 6,9 5,5 10,2 7,5 2,41
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F.5.3 Repeatability and reproducibility

The repeatability and reproducibility are calculated according to ISO 5725-2, and the results are shown
in Table F.7.

Table F.7 — Repeatability and reproducibility

Washing machine Type A Type C
Test
1 2 3 1 2 3
specimen No.
T1 42745 1 375,20 301,90 291,70 1073,90 132,20
T2 10 481,34 126 431,45 5196,90 573373 77 038,56 1 518,65
T3 18 15 18 15 15 15
T4 54 45 54 45 45 45
T5 258,04 907,38 32,43 14,56 1301,39 78,53
s_r’"2 21,50 90,74 2,70 1,46 130,14 7,85
s_L "2 14,87 -0,82 799 4,61 -30,51 26,84
s_R”"2 36,38 90,74 10,69 6,07 130,14 34,70
m” 23,75 91,68 16,77 19,45 71,59 8,81
s_r 4,64 9,53 1,64 1,21 11,41 2,80
s_R 6,03 9,53 3,27 2,46 11,41 5,89
Repeatability 5,27 5,14
Reproducibility 6,28 6,59
pPj 6 5 6 5 5 5
m” j 23,75 91,68 16,77 19,45 71,59 8,81
STj 4,64 9,53 1,64 1,21 11,41 2,80
s Rj 6,03 9,53 3,27 2,46 11,41 5,89
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G.1 General

Annex G
(informative)

Number of test specimens

As a prepar
was examirn

G.2 Test
The detail g

specimen

f samples is shown in Table G.1.

Table G.1 — Details of test specimen

atory work, the effect of the number of test specimens put in the washing tub for‘thig test
ed and the test results are shown in this annex.

] Specimen item i
Specimeén No. and name Composition Mass (g)
1 Underwear 90 % Polyamide, 10 % Elastane 100
2 Outerwear 87 % Polyester, 13 % Elastane 451
G.3 Test|procedure and the conditions

The top-loading pulsator type domestic washing fachine was used. The basic procedure for the| test

is as shown
conditions 3

Table G.2 —=Details of test specimen condition

in 9.3 to 9.5 and Clause 10. However; the test was performed by using the test specimen
hown in Table G.2.

G.4 Test

. Mass of total test .
Test condition Test slgeamen specimens No. of test specimens
0. (kg): Mp (product)
1 1 2,0 20
2 1 1,0 10
3 1 0,5 5
4 1 0,2 2
5 1 0,1 1
6 2 2,0 4
7 2 1,0 2
8 2 0,5 1
result

The results are shown in Table G.3, Table G.4, Figure G.1 and Figure G.2.
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