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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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a) delete|the test-control fabric dyed with Disperse Blue 3;

b) add the test-control fabric dyedswith Disperse Violet 1 and the test-control fabric dyed W
Dispetse Blue 56.
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Introduction

This method is based on a test (AATCC 164-1987), developed by AATCC in response to a specific need
in the USA for the determination of fading in the presence of nitrogen oxide at high relative humidities.
Such conditions are prevalent along the Gulf of Mexico coast of the USA and in Southern California.
Fading of some dyes on certain man-made fibres, particularly on carpets, was observed to be quite
severe under such conditions. The development of this test method enabled dye manufacturers, fibre
producers and textile manufacturers to select dye/fibre combinations which were resistant to fading

in the presence of nitrogen oxide at high relative humidities. The same fabrics, when tested at low
humidities showed little or no f:\ding

© ISO 2016 - All rights reserved v
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Scope

s part of ISO 105 specifies a method for determining the resistance of the colotfir of tex
on of nitrogen oxide in the atmosphere at elevated temperatures and high relative humid

testing at lower humidities, see ISO 105-GO1.

Normative references

following documents, in whole or in part, are normatively, referenced in this docume|
jspensable for its application. For dated references, onlyvthe edition cited applies. Fq
erences, the latest edition of the referenced document {including any amendments) applie

105-A02, Textiles — Tests for colour fastness — Paxt,A02: Grey scale for assessing change in

105-C10, Textiles — Tests for colour fastness —\Part C10: Colour fastness to washing with s
soda

105-D01, Textiles — Tests for colour'fastness — Part DO1: Colour fastness to drycled
chloroethylene solvent

139, Textiles — Standard atmospheres for conditioning and testing

Principle
est specimen and a“piece of test-control fabric are simultaneously exposed to nitrogen

il the test-controlfabric shows a colour change-corresponding to that of a standard of fad

exposure/mnieasurement cycle is repeated until the test specimen shows a definite colout
@ prescribéd number of cycles.
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Apparatus and reagents

4.1

4.2

4.2

Exposure chamber, see Annex A.

Test-control fabric

.1 Test-control fabric dyed with Disperse Violet 1

A woven filament acetate is uniformly dyed in an open-width dyeing machine with 0,4 % (on mass of
fabric) ClI Disperse Violet 1 (Colour Index, Third Edition) in a dye-bath containing 1 g/I of a dispersing

age

nt at a liquor ratio of 10:1.
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The fabric construction has both a taffeta and a satin side; for this test procedure, only the taffeta side
will be considered.

The resistance of the test-control fabric to the action of nitrogen oxides should not be varied between
the new lots. The supplier should confirm the performance of the new lot.})

4.2.2 Test-control fabric dyed with Disperse Blue 56

A woven filament acetate is uniformly dyed in an open-width dyeing machine with 0,8 % (on mass of
fabric) CI Disperse Blue 56 (Colour Index, Third Edition) in a dye-bath containing 0,5 ml/] of a dispersing
agent at a liquorratio-of42:1

The fabric|construction has both a taffeta and a satin side; for this test procedure, only the taffeta gide
will be corlsidered.

The resistance of the test-control fabric to the action of nitrogen oxide should not bevaried betwgen
the new los. The supplier should confirm the performance of the new lot.2)

4.3 Standard of fading

4.3.1 Standard fading fabric for test-control fabric dyed with Disperse Violet 1

The regengrated cellulose woven taffeta is a fabric of similar appearance'to the test-control fabric (4.4.1),
dyed to m3tch an average of faded test-control fabric.3)

4.3.2 St3ndard of fading for test-control fabric dyed with,Disperse Blue 56

It is consiflered that the standard of fading is completed ‘when a faded test-control fabric (4.2.2) is
observed tjo have a contrast equal to grade 3-4 on the ift,grey scale.

4.4 Grey scale for assessing change in colour, ¢complying with ISO 105-A02.

4.5 Nitrpgen oxide

Use bottlefl gas which contains appreXimately 1 % nitrogen dioxide in nitrogen, in cylinders equipped
with the pfoper reducing valves. For-safety, chain the cylinders to a wall so that they cannot fall of be
knocked dpwn.

WARNING — Nitrogen oxide in high concentrations are injurious to health and should|be
exhausted to the atmosphere or trapped in water and neutralized with a 10 % (m/m) solutiop of
sodium h%droxide or‘sodium hydrogen carbonate. The maximum concentration in a work afea
should not exceed 9,57 mg/m3.

4.6 Urea after treatment

The use of thistreatment s optiomat:

Experience has shown that colour change after removal of test specimens from the exposure chamber
is negligible. The urea treatment itself will often cause a colour change in test specimens. Therefore, if

1) Test-control fabric dyed with Disperse Violet 1 is commercially available from Testfabrics, Inc. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO this product.

2) Test-control fabric dyed with Disperse Blue 56 is commercially available from the Japanese Standards
Association.. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO this product.

3) The standard fading fabric is commercially available from Testfabrics, Inc. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO this product.
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this procedure is used, it is essential that both the exposed and unexposed test-control fabric be treated
in an identical manner.

Use urea solution containing 10 g/l of urea (NH,CONH?y), buffered to pH 7 by the addition of 0,4 g/1
of sodium dihydrogen orthophosphate dehydrate (NaH;P04:2H20), and 2,5 g/l of disodium hydrogen
orthophosphate dodecahydrate (NazHPO4:12H70), and containing 0,1 g/l or less of a rapid-wetting

sur

face-active agent; for example, sodium dioctyl sulfosuccinate.

5 Conditioning

Th¢ standard temperate atmosphere for testing textiles (see ISO 139), i.e. a relative-hfimidity of
(65[% 4) % and temperature of (20 * 2) °C, shall be used for conditioning.

6 [Test specimens

Cuf] out test specimens measuring at least 60 mm x 60 mm. For subsequen®colour comparison, the
ungxposed sample shall be kept in an airtight container away from light to avoid further colopir changes
If the test involves the effect of nitrogen oxide on laundered or dry-cléaned material, use|laundered

or dlry-cleaned material for both the control and test exposure. For, the preparation of test

for
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7.1
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fad
the
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7.3
cyc

testing after laundering or dry cleaning, follow the procedures described in ISO 105-(
105-D01. While laundering or dry-cleaning before testing; the size of the test specimens
past 60 mm x 60 mm.

Procedure

Suspend the test specimens and piece of test-control fabric (4.2.1 or 4.2.2) in the exposut
) which should produce a cycle of fade within 5 h to 15 h of exposure.

Examine the test-control fabric périodically until its colour corresponds to that of the s
ng. This constitutes one cycle. Af alternative method of determining one cycle of fade is td
exposure cycle when the testzcontrol fabric exhibits a colour change of (16,5 + 1,5) CIELAH
105-]01).

Remove those test(Specimens which exhibit a noticeable colour change at the end of one
e will generally prdduce a measurable colour change in samples which are sensitive to nitr

7.4
req

Tes
cha

ired numbeér of cycles has been completed.

specimens exposed to nitrogen oxide may continue to change colour after removal frq

specimens
10 and/or
plso meets

e chamber

tandard of
terminate
units (see

cycle. One
pgen oxide.

Suspend afresh piece of test-control fabric (4.2.1 or 4.2.2) for each additional cycle of fagle until the

m the test
for 5 min,

mber The colour may be stablllzed by plunglng them into a buffered urea solutlon (see 4.6

eimperature

not above 60 °C Do not treat with the urea solutlon any test spec1men that is to be returned to the test

cha

mber for additional exposure.

7.5 At the end of each cycle, immediately assess the change in colour of the test specimen using the
grey scale for assessing change in colour (4.4).

7.6 Classify the effect on colour of test specimens after the specified number of cycles, using the grey
scale for assessing change in colour (4.4).
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8

Test report

The test report shall include the following:

a)
b)
0)
d)
€)
f)
g)

9

the date of test;
the number and year of publication of this part of ISO 105, i.e. ISO 105-G04:2016;
all details necessary for the identification of the test specimen tested;

the type of the test-control fabric used;

the numerical rating for the change in colour of each test specimen using the grey scale;
the number of cycles of exposure;

the temperature and relative humidity at which the test was performed.

Notes on humidity for testing

The fadingof dyes by nitrogen oxide on some fibres, such as polyamide and acetate, is altered greatly by

relatively §mall variations in relative humidity at high humidities. Therefore, to achieve reproducibﬂity
and good ipterlaboratory correlation in test results, close control of température and relative humi
is required.

ity
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Annex A
(normative)

Test apparatus

Suitable test apparatus is shown in Figure A.1 and consists of a 15 I capacity bell-jar having five plug-

hol

The
cap
(40
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exposure chamber is made of stainless steel which is coated on the inside with a resjstant coating,
able of maintaining an atmosphere having a relative humidity of (87,5 * 2,5) %'at a temperature

+ 1) °C and containing nitrogen dioxide at a concentration by volume of 8,96 mg/m3.

de the bell-jar are placed a glass cylinder, 165 mm * 2 mm in diameter,and 225 mm

+ 1 mm in

height, standing on three supports made of inert material (for example, silicone rubber ¢r glass), a
perature and humidity sensor, two evaporating dishes and a stainless-steel frame for quspending

ten|
the

Thi
145
rini

As

An

test specimens.

ough one of the top plug-holes passes a spindle bearing)a stainless-steel or pl

hstics fan,

mm * 5 mm in diameter, adjusted so that its lower edge iS@pproximately 20 mm from| the upper

inside the glass cylinder.

ainless-steel rod is let through the other top plug-helé)and holds the test-control fabric. This holder

is llcated between the glass cylinder and the bell-jar.

also inside the bell-jar are placed two evaporating dishes and a temperature and humidity sensor.

Any other apparatus yielding the same results\can also be used.

Carle shall be taken to carry out the testwunder identical conditions, i.e. the ratio between nunpber of test
specimens, space in the test chamberand amount of gas shall always be the same.
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