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INTERNATIONAL STANDARD

ISO 105-G02:1993(E)

Textiles — Tests for colour fastness —

Part| GO2:

Colgur fastness to burnt-gas fumes

1 Scope

1.1 THhis part of ISO 105 specifies a method for de-
termining the resistance of the colour of textiles of all
kinds apd in all forms, except loose fibres, to expo-
sure to| atmospheric oxides of nitrogen as derived
from thg combustion of chemically pure butane gas-

1.2 This method may be used for rating thetcolour
fastness of dyes by applying the dye to textiles by a
specifield procedure and at a specified depth of colour
and testing the dyed textiles.

2 Ndrmative references

The following standards-_eontain provisions which,
through reference in this“text, constitute provisions
of this part of ISO 105-~At the time of publication, the
editiond indicated-weére valid. All standards are subject
to revigion, and\parties to agreements based on this
part of[ISO 305 are encouraged to investigate the
possibiljty.0f, applying the most recent editions of the
standarfisZndicated below. Members of IEC and ISO

ISO 105*D01:1987, Textiles — Tests fol colour fast-
ness—Part DO1: Colour fastness to dry|cleaning.

3  Principle

A specimen of the textile and a test-contfol fabric are
exposed simultaneously to oxides of nftrogen from
burnt-gas fumes until the test control shows a change
in colour corresponding to that of a standard of fading.
The change in colour of the specimen |is assessed
with the grey scale. If no colour change|is observed
in the specimen after one exposure perjod or cycle,
exposure may be continued for either|a specified
number of periods or for the number of periods re-
quired to produce a specified amourt of colour
change in the specimen.

4 Apparatus and materials

4.1 Exposure chamber (see annex A).

4.2 Test control (see annex B).

maintain registers of currently valid International
Standards.

ISO 105-A01:1989, Textiles — Tests for colour fast-
ness — Part A01: General principles of testing.

ISO 105-A02:1993, Textiles — Tests for colour fast-
ness — Part A02: Grey scale for assessing change in
colour.

ISO 105-C06:1987, Textiles — Tests for colour fast-
ness — Part C06: Colour fastness to domestic and
commercial laundering.

4.3 Standard of fading (see annex B).

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

4.5 Butane gas, chemically pure, and a suitable
burner.

Any gas burner may be used and either a yellow lu-
minous or a blue-green flame is suitable, though the
latter is to be preferred in order to minimize the for-
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mation of soot. A wire gauze placed above the flame
at a distance which causes it to be heated to some-
where between red and white heat will increase the
percentage of oxides of nitrogen and will thereby ac-
celerate the fading of the test control and specimens.
Brass, iron, Monel alloy and stainless-steel gauzes

give practical

46 Urea, s

ly the same results.

olution containing, per litre, 10 g of urea

(NH,CONH,), buffered to pH 7 by the addition of

04g of

dodecahydrate—tNaf;PO, T2H;0—and

disodium

sodium dihydrogen orthophosphate

cleaning and before testing to compare with the
tested specimen.

5.5 For fastness to oxides of nitrogen after washing
(see note 1), unless a specific wash-test is specified,
wash the test specimen in a detergent solution con-
taining 5 g of AATCC reference detergent WOB per
litre of water of approximately zero hardness for
10 min at 40 °C, rinse in warm water and allow it to
dry in the air. Retain a specimen after washing and
before testing to compare with the tested specimen.

257 of

hydrogen  orthophosphate  dihydrate

(Na,HPO,.2H,0), and containing 0,1 g or less of a

rapid-wetting|
sodium dioct

4.7 If requi
vent or trich

NOTE 1 Al

surface-active agent, for
vl sulfosuccinate.

example

ed, perchloroethylene, Stoddard sol-
foroethylene (see 5.4).

the inhibitors available at present are soluble

to some extent in water and therefore tend to be removed
by washing. These inhibitors are in general not soluble in

the ordinary d
suitable inhibi
without losing

y-cleaning solvents, and fabrics treated with
ors should withstand several dry-cleanings
their resistance to gas fading provided the

dry-cleaning dperation does not not include spotting or

sponging with

water). The inhibitors also tend to lose their

efficiency if the fabrics come into frequent contact with

perspiration.

4.8 If requi
(see b.b), a
clause 8.2.

ed, AATCC reference detergent WOB
5 specified in 1SO 105-C06:1987, sub-

5 Test specimens

NOTE 2 WHen an acetate fabric is pressgdywith an iron

which is hot e
ger of sealing

hough to remove all wrinkl€s, there is a dan-
the surface of the fabrig, .which would in-

crease the registance to gas fading~This technique is not

conducive to

hccurate test results ‘and should be avoided

on fabrics of this type.

5.1 Ifthet
men measur

bxtile to be\tested is fabric, use a speci-
ng 40 mm./x 100 mm.

5.2 If the fextile to be tested is yarn, knit it into

6 Procedure

6.1 Freely suspend each specimenland a pjece of
the test control in the test chamben(4.1) so that they
are not in contact with each ethler and do not come
into direct contact with any\hot metallic surface. If
fewer specimens than are.required to fill the chamber
are to be tested, fill the.ehamber with cuttingg of un-
dyed fabric of the samé kind. Light the gas|burner
(4.5) and adjust theflame and ventilating equipment
so that the temperature in the chamber does |not ex-
ceed 60 °C.

NOTE 3, .“Other things being equal, the fading| of the
specimens will vary according to the temperaturg in the
exposuré chamber, which in turn depends upon thelamount
of, gas consumed in a given period. Exposure fof 8 h to
12*h at 60 °C may cause as much colour destructiop as ex-
posure for 96 h at 21 °C to 27 °C. Apart from this, the
temperature may vary somewhat in different parts of the
exposure chamber from time to time.

The fading of dyes on acetate, triacetate and pqlyester
by oxides of nitrogen will occur at low relatjve hu-
midities, as would be obtained in the convegntional
chamber at temperatures approaching 60 9C. For
other fibres such as nylon, viscose or cottop, it is
necessary to use high humidities in order to groduce
results which correlate with service performgnce. A
suggested procedure for raising the level of humidity
in the chamber, if this is necessary, is to plage con-
tainers of water on the floor of the chamber] If the
humidity is raised by this or any other procedure, this
shall be noted in the test report.

Keep the specimens in the chamber until the test
control shows a change in colour corresponfling to

fabric and
100 mm.

H A0
o0 d ONMTLUITHITTT II|UODUIIIIH Uit

5.3 For fastness to oxides of nitrogen in storage or
use, use a specimen of the original fabric.

5.4 For fastness to oxides of nitrogen after dry-
cleaning (see note 1), use the method specified in
ISO 105-D01. Immerse one specimen in cold
perchloroethylene (4.7) for 10 min, squeeze and allow
it to dry in the air. If desired, Stoddard solvent or
trichloroethylene may be substituted for
perchloroethylene. Retain a specimen after dry-

that of the standard of tading (4.3), when compared
in daylight or equivalent artificial illumination (see
ISO 105-A01:1989, clause 14).

6.2 Remove the specimens from the test chamber
and immediately make a preliminary assessment of
the change in colour by the use of the grey scale for
assessing change in colour (4.4).

6.3 Those specimens showing a colour change, a
piece of the original textile from which each specimen
was taken, and the test control shall, without delay,
be plunged into the buffered urea solution (4.6) for
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5 min. They shall be squeezed out, thoroughly rinsed
in water, and dried in air at a temperature not above
60 °C. When dry, assess the change in colour of each
specimen against the portion of the original textile
which has been treated with buffered urea solution,
using the grey scale. If retained, store in the dark.

6.4 After the first cycle, return to the test chamber
any specimens which do not show a colour change
and which were not treated with the buffered urea
solution, along with a fresh piece of the test-control

ISO 105-G02:1993(E)

6.7 The effect on the colour of the specimens after
any desired number of cycles can be expressed and
defined by reference to the grey scale for assessing
change in colour.

7 Test report
The test report shall include the following particulars:

a) The number and date of publication of this part of

fabric, gmd—contimue—the—test—unti—tihe—second—test
control phows a change in colour corresponding to
that of the standard of fading.

6.5 The procedure may be repeated either for a
specifiefl number of cycles or until the specimens
show a ppecified amount of colour change.

6.6 After each exposure period, remove the speci-
mens flom the chamber and immediately compare
them with the respective originals.

ISO 105, i.e. ISO 105-G02:1993;

b) all details necessary for the identification of the
sample tested;

c) the numerical rating for\the change |n colour of
each specimen and-‘the number off cycles for
which it was exposed:

d) the average temperature employed and, if humid-
ity was increased, the method employled.
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Exposure chamber

A.1 The exposure chamber may be of any suitable

and humidity will vary W|th that of the room in which

construction put shail prOVICle dan enciosure T wWiTich
specimens can be exposed in an atmosphere of air
which has papsed over a butane gas burner and con-
tains the by-groducts of combustion from the lighted
burner. The gpparatus shall be equipped with a suit-
able means pf suspending the specimens so that
there is free| circulation of the atmosphere around
them and sd that only a minimum amount of the
specimen at ifs point of suspension is in direct contact
with any hot| metallic surface. Either a motor-driven
fan to move fhe air around in the test chamber or a

motor-driven | rotating specimen rack shall be em-

tion, temperature and humidity.

Adjustable vgnts or dampers in the top of the unit,
together with adjustment of the height of the flame
of the gas byrner, shall be used to regulate the tem-

perature of the exposure chamber, but temperature

LIIU cXpLUSUIT blldlllUb‘l ID UUIIIH UpCIaLUU

A.2 Several forms of suitable apparatus arg illus-
trated in the American Dyestuff Reporter, July 22,
1940, pp. 368-9. Blueprints of a-suitable apparatus
may be purchased from AATCC;P.O. Box [12215,
Research Triangle Park, NC 27709-2215, USA.

A.3 A gas-fading appafatus suitable for largg-scale
testing collects the furries from a safety-type |burner
located in a lower chamber. In order to ensufre uni-
form fading of thé test specimens, the arms on which
they are hungdare revolved at a frequency of 2 min~"
by a motor drive, thus ensuring that all specimgns are
exposed under identical, controlled conditions| Since
the testapparatus has been primarily desigried for
more-aecurate control work, it is recommendgd that
the*temperature be adjusted so as to complete one
tést in 7 h to 16 h.
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