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FOREWORD 

I S 0  (the International Organization for Standardization) i s  a worldwide federation 
of national standards institutes (IS0 Member Bodies). The work of developing 
International Standards i s  carried out through IS0 Technical Committees. Every 
Member Body interested in a subject for which a Technical Committee has been set  
up has the right to be represented on that Committee. International organizations, 
governmental and non-governmental, in liaison with \SO, also take part in the work. 

Draft International Standards adopted by the Technical Committees are circulated 
to the Member Bodies for approval before their acceptance as International 
Standards by the IS0 Council. 

International Standard I S 0  105/Vll was drawn up by Technical Committee 
ISO/TC 38, Textiles, and circulated to the Member Bodies in April 1973. 

I t  has been approved by the Member Bodies of the following countries : 

Australia 
Belgium 
Brazil 
Bulgaria 
Canada 
Czechoslovakia * 
Egypt, Arab Rep. of 
Finland 
France * 
Germany * 
Hungary 

India 
I ran 
Ireland 
Israel 
Italy 
Japan 
Netherlands 
New Zealand 
Norway 
Portugal 
Romania 

South Africa, Rep. of 
Spain 
Sweden 
Switzerland 
Thailand 
Turkey 
United Kingdom 
U.S.A. 
U.S.S. R .  

.* approved only part 2 of the document. 

The Member Bodies of the following countries expressed disapproval of part 1 of 
the document on technical grounds : 

Czechoslovakia 
France 
Germany 

O 

Printed in Switzerland 

International Organization for Standardization, 1975 
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INTERNATIONAL STANDARD I S 0  105/Vll-1975 (E) 

Tests for colour fastness of textiles - Seventh series 

PART 1 

COLOUR FASTNESS TO BURNT GAS FUMES ' 

1 SCOPE AND FIELD OF APPLICATION 

1.1 This method i s  intended for assessing the resistance of 
the colour of textiles of a l l  kinds and in a l l  forms except 
loose fibres, when exposed to atmospheric oxides of 
nitrogen as derived from the combustion of butane (C.P.) 
gas. 

1.2 This method may be used for rating colour fastness of 
dyes by applying the dye to textiles by a specified 
procedure and a t  a specified depth of colour and testing the 
dyed text il es. 

2 PRINCIPLE 

A specimen of the textile and the t e s t  control fabric are 
exposed simultaneously to oxides of nitrogen from burnt 
gas fumes until the control shows a change in colour 
corresponding to that of the standard of fading. The change 
in colour of the specimen i s  assessed with the standard grey 
scale for assessing change in colour. If no colour change i s  
observed in the specimen after one exposure period or 
cycle, exposure may be continued for either a specified 
number of periods or for the number of periods required to 
produce a specified amount of colour change in the 
specimen. 

3 APPARATUS AND MATERIALS 

3.1 Exposure chamber (see 8.1) 

3.2 Test control (see 8.2). 

3.3 Standard of fading (see 8.2). 

3.4 Grey scale for assessing change in colour.1 

3.5 Butane (C.P.) gas (see 8.3). 

3.6 Urea solution (see 8.4). 

3.7 If required, perchlodoe-..ylene, StoL,-rd Solvent, or 
trichloroethylene (see 4.4 hnd 8.5). 

3.8 I f  required, standard betergent (see 4.5 and 8.6). 

4 SPECIMEN 

4.1 I f  the textile to be 
approximately 100 mm X 

a fabric, use a specimen 

4.2 I f  the textile to be tested i s  yarn, knit it into fabric 
and use a specimen 100 mt$ X 40 mm. 

4.3 For fastness to oxid s of nitrogen in storage or use, 
use a specimen of the origi t al  fabric. 

4.4 For fastness to oxid s of nitrogen after dry cleaning 
(see 8.5) immerse one spe imen in cold Stoddard Solvent 
for 10 min, squeeze, and \ allow to dry in the air. Immerse 
one specimen in cold for 10 min, 

with the tested specimen. 

4.5 For fastness to oxildes of nitrogen after washing 
(see 8.51, unless a specifiq wash-test is  specified, wash the 
tes t  specimen in a detergqnt solution (see 8.6) (containing 
5 g of AATCC standard deFergent WOB per litre of water of 
approximately zero hardndss) for 10 min a t  40 O C ,  rinse in 
warm water and allow to pry in the air. Retain a specimen 
after washing and before testing to compare with the tested 
specimen. 

1)  See ISO/R 105/1, Parts 1 and 2 .  
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IS0  105/Vll-1975 (E) 

5 PROCEDURE 

5.1 Freely suspend the test  specimen and a piece of the 
test  control in the test  chamber so that they are not in 
contact with each other and do not come into direct 
contact with any hot metallic surface. Light the gas burner 
(see 8.3) and adjust the flame and ventilating equipment so 
that the temperature in the chamber does not exceed 60 OC 
(see 8.7 and 8.8). Keep the specimens in the chamber until 
the test  control shows a change in colour corresponding 
with that of the standard of fading, when compared in 
daylight or equivalent artificial illumination (see 
ISO/R 105/1, Part 1, sub-clause 12.1). 

5.2 Remove the test  specimens from the t e s t  chamber and 
immediately make a preliminary assessment of change in 
colour by the use of the grey scale for change in colour. 

5.3 Those specimens showing a colour change, a piece of 
each of their original specimens, and the tes t  control shall, 
without delay, be plunged into the buffered urea solution 
(see 8.4) for 5 min. They shall be squeezed out, thoroughly 
rinsed in water, and dried in air a t  a temperature not above 
60 OC. When dry, assess the change of colour of the 
specimen against the portion of the original textile which 
has been treated with buffered urea solution, with the grey 
scale. I f  retained, store in the dark. 

5.4 After the first cycle, return to the test  chamber any 
specimens which do not show a colour change and which 
are not treated with the buffered urea solution, along with a 
fresh piece of the tes t  control, and continue the test until 
the second tes t  control shows a change in colour 
corresponding to that of the standard of fading. 

5.5 Cycles may be repeated for either a specified number 
of cycles or until the specimens show a specified amount of 
colour change. 

6 EVALUATION AND CLASSIFICATION 

6.1 Repeat the procedure as often as necessary or desired 
to disclose the number of exposure periods (cycles) 
required to produce an appreciable alteration of shade. 
After each exposure period, remove the specimens from the 
chamber and immediately compare them with the 
respective originals. 

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

7 TESTREPORT 

Report the class number for each specimen and the number 
of cycles to which it was exposed. Report the average 
temperature employed and, if humidity was increased, 
report the method employed. 

2 

8 NOTES 

8.1 Exposure chamber 

minimum amount of the en a t  the point of i t s  
suspension is in direct c with any hot metallic 

the American Dyestuff orter, July 22, 1940, 

Park, N.C. 27709, U.S.A. 

gas-fading apparatus which i s  
and i s  available for purchase. 
from a safety-type Electrolux 
lower chamber as shown in 
uniform fading of the test  
they are hung are revolved 
motor drive, thus ensuring cimens are exposed 
under identical controlled s. Since the t e s t  

le for large-scale testing 
nit collects the fumes 
which i s  located in a 

y = 0,1904, Y = 23,20. 

O 

O 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/R

 10
5-7

:19
75

https://standardsiso.com/api/?name=361c85a90ab63f926e58b79f4ba76d28


I S 0  105/Vll-1975 (E)  

' I  

O 

O 

. 

F I G U R E  - Gas-fading apparatus for large-scale testing 
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I S 0  105/Vll-1975 (E) 

8.2.2 Pieces of the original lot of control fabric were hung 
in air in three separate places in Southern New Jersey, 
U.S.A., for 6 month's. It was assumed that the atmosphere 
in these places contained an average content of oxides of 
nitrogen. At the end of the exposure period, samples from 
the three locations were assembled and compared with the 
original material. All had changed about equally, being 
decidedly duller and redder than the original. The faded 
shade was then matched with va t  dyes on cellulose acetate 
satin and this became the original standard of fading for 
that lot of control fabric. This produced a standard of 
fading which was more permanent than the exposed pieces 
of the control fabric which would have continued to change 
with even very small amounts of oxides of nitrogen. 

8.2.3 Since different lots and sources of both the dyestuff 
and undyed fabric will produce variations in both the 
original shade and i t s  fading rate, it is  therefore necessary to 
establish accurately a new standard of fading for each dyed 
lot of control fabric so that comparable test  results can be 
obtained when using different lots of the control and their 
respective standards of fading. In conducting tests, only the 
standard of fading applicable to that lot of control fabric 
may be used. 

8.2.4 The standard of fading i s  a fabric of similar 
appearance dyed to match a faded specimen of the test  
control. Both the test  control and the standard of fading 
can be obtained from the national standards bodies. 

8.2.5 Both the control fabric and the standard of fading 
must be kept in suitable containers or enclosures to protect 
them from possible exposure and colour change to oxides 
of nitrogen and other contaminants which might be present 
in the atmosphere during transportation and storage. 

8.2.6 The control fabrics are also sensitive to  other 
atmospheric contaminants such as ozone. Their fading rates 
will vary considerably a t  different humidities and tempera- 
tures and their use in natural conditions or end-use testing as 
a measure of exposure to ozone is not recommended. The 
colour change produced on the controls will reflect the 
combined effects of the atmospheric contaminants present 
and temperature-humidity variations - not just the effects 
of exposure to oxides of nitrogen. 

8.2.7 A sealed unit of test  control fabric comprising 
18,3 m (20 yd) of ribbon 25,4 mm ( 1  in) wide with a 
specific lot number indicated and a specimen of the 
standard of fading for that lot of control fabric i s  available 
as Control Sample No. 1 from Test Fabrics, Inc., P.O. 
Box 53, 200 Blackford Ave., Middlesex, N.J. 08846, U.S.A. 

8.3 Gas 

Use butane (C.P.) gas to supply the burner. Any gas burner 
may be used and either a yellow luminous or blue-green 
flame is suitable, though the latter is  to be preferred in 
order to minimize the formation of soot. A wire screen 

4 

placed above the flame a t  a di 
heated somewhere between 
increase the percentage of O 
thereby accelerate the fading 
Brass, iron, Monel alloy and 
practically the same results. 

8.4 Urea solution 

10 g/l of urea (NH, -CO - NI 
addition of 0,4 g of sodium 
dihydrate (NaH2PO4.2H2O) an 
orthophosphate dodecahydrate 
or less of a rapid wetting surfa 
sodium dioctyl sulphosuccinate 

8.5 Dry-cleaning and washing 

All the inhibitors available a t  
extent in water and therefor 
washing. These inhibitors are i 
ordinary dry-cleaning solvents 
suit able in h i bi tors sh ou Id wi tl 
without losing their resistan 
dry-cleaning operation does 
sponging with water). The inhi 
efficiency if the fabrics come 
perspiration. 

8.6 Detergent 

AATCC standard detergent 
composition i s  available from 
Research Triangle Park, N.C. 27 

General characteristics 

Low sudsing laundry deterge 

Anionic with added non-ioni 

Bio-degrada ble 

Fully built solution pH10 

High density granule (5 OZ/CI 

Nominal composition 

Linear alkylate sulphonate - 
salt (LAS) 

Alcohol ethoxylate 

Soap - high molecular mass 

Sodium tripolyphosphate 

Sodium silicate (Si02/Na20 

Sodium sulphate 

CMC (carboxy methyl cellull 

Moisture 

:ance which causes it to be 
red and white heat will 

ides of nitrogen and will 
f the control and samples. 
stainless steel screens give 

2 ) ,  buffered to pH 7 by the 
ihydrogen orthophosphate 
2,5 g of disodium hydrogen 
Na2HP04.12H20) and 0,l g 
e-active agent, for example 

!st specimens 

resent are soluble to some 
tend to be removed by 
general not soluble in the 
and fabrics treated with 

itand several dry-cleanings 
e to gas fading (if the 
not include spotting or 
itors also tend to lose their 
nto frequent contact with 

VOB with the following 
AATCC, P.O. Box 12215, 
'09, U.S.A. : 

t 

3 = 0,6 g/ml) 

;odium 

= 2,O) 

;e 1 

% 

14,O 

2 3  

2 3  
48,O 

9,7 

15,4 

0,25 

7.85 

100.00 

O 

O 

--- 
I , I  
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LAS - Sodium sa l t  

Made from linear alkylate of the following characteristics : 

Approximate alkylate chain length distribution 

C l 0  - 10 % 

c11 - 3 5  % 

C l 3  - 20 % 

c,4- 5 %  

C i 2  - 30 % Average C = 11,8 

2-phenyl isomer distribution - 30 % approximately 

Approximate molecular mass - 244 

Ethoxylated fatty alcohol 

Made from linear alcohol with the following charac- 
teristics : 

Approximate chain length distribution 

O 

O 

Clo - trace 

C12 - 66 % 

Cl4 - 26 % 

C,e -  7 %  

Average hydroxyl 
value = 285 

C18 - trace 

Ethoxylated to give RO(C2H40),H 

n = 6 average 

Hydroxyl value = 122 approximately 

~~ ~~~ 

IS0  105/VI 1-1975 (E) 

8.7 Temperature for testing 

Other things being equal,l the fading of the specimens will 
vary according to the tern erature in the exposure chamber, 
which in turn depends up n the amount of gas consumed in 
a given period. Exposure lor  8 to 12 h a t  60 OC may cause 
as much colour destructi )n as exposure for 96 h a t  21 to 
27 OC. Apart from thi., \ the temperature may vary 
somewhat in different padts of the exposure chamber from 
time to time. 

t 

8.8 Humidity for testing 

The fading of dyes by loxides of nitrogen on acetate, 
triacetate and polyester will occur a t  low relative humidities 
as would be obtained itj the conventional chamber a t  
temperatures approachingI60 OC. For other fibres such as 
nylon, rayon or cotton it i4 necessary to use high humidities 
in order to produce results which correlate with service 
performance. A suggested lprocedure for raising the level of 
humidity in the chamber ils to place containers of water on 
the floor surface of the cqamber. I f  the humidity i s  raised 
by this or any other prodedure, this shall be noted in the 
report of the test results. 

8.9 Heat by ironing 

When an acetate fabric i s  )ressed with an iron which i s  hot 
enough to remove all wri i kles, there ir a danger of sealing 
the surface of the fab ic which would increase the 
resistance to gas fading. T i is technique is  not conducive to 
accurate tes t  results and $hould be avoided on fabrics of 
this type. 

5 
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I S 0  105/Vll-1975 (E) 

PART 2 

METHOD OF TEST FOR DETECTION AND ASSESSMENT OF PHOTOCHROMISM 

1 SCOPE AND FIELD OF APPLICATION 

This method is  intended for detecting and assessing change 
in colour after brief exposure to light of coloured textiles 
which change in colour on exposure to light, but which 
virtually return to their original shade when stored in the 
dark. 

2 PRINCIPLE 

A specimen of the textile is exposed to light of high 
intensity for a time much shorter than that necessary to 
cause a permanent change. The change in colour of the 
specimen is assessed immediately after exposure with the 
standard grey scale : the specimen is then stored in the dark 
and assessed again. 

0 

3 APPARATUS AND MATERIALS 

3.1 The standards for this test  are Standard No. 11) or 
Standard No. L22) used in the methods for determining 
colour fastness to light. 

3.2 The light source i s  a xenon arc lamp of correlated 
colour temperature 5 500 to 6 500 K. 

A filter i s  placed between the light source and the 
specimens and standards so that the ultraviolet spectrum is  
steadily reduced becoming zero a t  300 to 320 nm. Glass 
with the same transmission characteristics as that used in 
the test  "Colour fastness to light - Daylight"') i s  suitable. 

The equipment described in the test for determining colour 
fastness to artificial light i s  considered most satisfactory.3) 

0 

3.3 Opaque cardboard or other thin opaque material, for 
example thin sheet aluminium or cardboard covered with 
aluminium foil or, in the case of pile fabrics, a cover that 
avoids surface compression. 

3.4 Grey scale for assessing change in colour.*) 

4 SPECIMEN 

required. The specimen be a strip of cloth, yarns 

4.2 To facilitate , the specimen and a similar strip 
of the standard 

5 PROCEDURE 

5.1 Cover approximately one-half of the strip of Standard 
1 or L2 (see 3.1) with opa d ue cardboard (see 3.3). 

5.3 Cover approximately one-half of the specimen 
(see 4.1) with opaque card$oard (see 3.3). 

5.4 Expose the specimen1 in the same position and under 
the same conditions as in15.2 for one-quarter of the time 
necessary to produce a gr ,y scale 4 fade on Standard 1 or 
one twenty-fifth of the time P necessary to produce a grey 
scale 4 fade on Standard L$! (see 5.2). 

5.5 Remove the speciqen from the source of light. 
Immediately remove the  cover from the specimen and 
assess the contrast betwepn the original and the exposed 
portions with the grey scal$. 

than grey scale 4, the 
further examination is  

not necessary. 

1) See lSO/R 105/1,Part 11. 

2) See IS0 105/VI, Part 2. 

3) See ISO/R 105/V, Part 2. 

4) See ISO/R 105/1, Parts 1 and 2. 
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