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Textiles — Tests for colour fastness —
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ation of dye and pigment migration
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t of ISO 105 describes a method for assessing the migration propensity of a pad liqug
pigments, subsequently referred to as colorants, and which may also contain differer
ation inhibitors. The degree of migration is obtained{by visual examination o
ments.

method may be used to compare the migration propéensity of dyes and the effect on n

migration inhibitors, thickeners and electrolyte. Thée method may also be used to e
Ch migration has been found on a continuous dye-range.

ative reference
bwing standard contains provisions’ which, through reference in this text, constitutes
SO 105. At the time of publicatioh, the edition indicated was valid. All standards are
ies to agreements based on. this part of ISO 105 are encouraged to investigate the p
t recent edition of the standard listed below. Members of IEC and ISO maintain re
brnational Standards.

-A02: 1993Textiles =~Fests for colour fastness - Part A02 Grey scale for assessing ch3

tions

purposes of this part of ISO 105, the following definitions apply.

r system containil
t types and amoul
r by reflectance

higration of differe
aluate a pad liqut

provisions of this
Subject to revision
ossibility of applyi
pjisters of currentl

nge in colour.

3.1 dyd

p* Colarant applied to or formed on a substrate  via the molecularly dispersed state

hich exhibits som

degree of permanence.

3.2 migration: Movement of a chemical, dye or pigment between fibres, within a substrate or between substrate

due to c

NOTE —

apillary forces.

Migration may occur in textile processing, testing, storage and use.

3.3 pigment: Colorant in particulate form which is insoluble in a substrate, but which can be dispersed in the
substrate to modify its colour.

3.4 pad:Impregnation of a substrate (usually fabric) with a liquor, followed by squeezing between rollers.
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4 Principle

Fabric impregnated with test colorant alone, or with test colorant and migration inhibitor, is dried while partially
covered with a watch glass, permitting differential drying and therefore, migration to occur. The degree of
migration is evaluated by visual examination or by reflectance measurements of the covered and uncovered areas.

NOTES

1 When drying conditions are not constant and/or uniform, uneven migration may occur, causing shade variations during a

run, or shade differences between the face and back, or between the side and centre of the fabric.

2 The pad liquor composition may be modified by varying the amount or type of migration inhibitor and tested in the

laboratory prior to the application on the range. The colorant concentration, the fabric and the wet pickup should be the
same in thel laboratory as used on the range. It is then possible to correlate the test results with the imprgvement experience
in practice.

Two procedures are described:

Procedure|A. The fabric assembly is allowed to dry at room temperature. The procedure is very g$imple, but time-
consuming (overnight).

Procedure|B. The fabric assembly is dried in a laboratory dryer or oven, either with, or without[air circulation.
This proceldure is faster but somewhat more complicated than procedure, A,

5 Apparat
5.1 Fabric

NOTE — |
cotton gabs

dyes), the preferred fabric is a bleached and mercerized“I00 % cotton gabardine or heavy twill. Howeve

intended fo

5.2 Balang

5.3 Laborg

5.4 Glass

5.5 Watch

5.6 Labordg

5.7 Aluminium rings, 10 mm outer diameter, 80 mm inner diameter, 1 mm thickness, for procedd

5.8 Clips, ¢

5.9 Labordg

us and materials
piecedor dyeing.

for disperse dyes, vat dyes and pigments, generally“the preferred fabric is a blend of 65 /8%
rdine or heavy twill, heat set, bleached and mereerized. For soluble dyes with affinity to celly

use on a continuous dye range may be chaesen.
e,capable of weighing to an accuracy of 1 mg.
tory padder.
blate 350 mm x 600 mm,.for procedure A.
glasses90 mm diameter with 22 mm arch punch.

tory pin framesfor procedure B.

.g. metabinder clips for procedure B.

toery dryer or oven, for procedure B.

polyester:
lose (e.g. reactive
r, any other fabric

re B.

5.10 Grey

scale for assessing change in colgun accordance with ISO 105-A02.

5.11 Spectrophotometerfor reflectance measurements.

6 Test specimen

Colorant(s), migration inhibitor, thickening agent and other auxiliaries (e.g. electrolyte for reactive dyes) in

desired co

ncentration(s) to be tested as appropriate.


https://standardsiso.com/api/?name=c34f6a0165d9dbfe8503337ee8156edc

©1SO ISO 105-Z06:1998(E)
7 Procedure
WARNING — It is the user’s responsibility to use safe and proper techniques in handling materials in this

test method and to follow good laboratory practices. Consult manufacturers for specific details, such as
material safety data sheets and other manufacturers’ recommendations. Users should also comply with any

national

and local safety regulations.

7.1 Procedure A

Cut a 150 mmx 300 mm piece of fabric (5.1), weigh it using the balance (5.2) and then pad it using the
laboratory padder (5.3) at (202) °C. If other padding temperatures are used, these shall be stated in the test

report. Gereraly—the—wetpiekupi5—60-06—bymass—butmay—beadiustedto—simutate—wetptgkup of a particule

fabric to

NOTE —

guard at fthe roller nip point. A foot-operated kick-off is recommended.

Obtain {
pickup &

where

Immedis
shown i
degree

which w

be run on a particular range. The pad bath contains colorants and usually, auxiliaries

Observe padder safety. Normal safeguards on padders should not be removed. Ensure that

s the mass gained by the substrate after padding using the following gquation:
O O

VP =100 x Dﬂ -10
Mg 0

VP is the percent mass wet pickup;

N, is the mass of the fabric after padding;

o is the mass of the fabric before padding.

tely after padding place the fabric on a flat glass plate (5.4). Place the watch glass (p.
n figure 1, and leave the fabric to dry\at room temperature. Remove the watch glasg
bf migration in accordance with clatse 8 by comparing the dye concentration in the

4 1 5 Key
o \ 1 Fabric
— — 2 AreaA
\ 3 AreaB
4  Watch glass
5 5 Glass plate

Figure 1 — Layout of apparatus for inducing colorant migration using procedure A

there is an adeqt

he desired wet pickup by adjusting the pressure at the nip of the pad-rolls. Calculpte the percent w

5) on the fabric .
and determine t
area of the fabr

hs covered by the watch glass to\the dye concentration in the area of the fabric which was not covered.
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7.2 Procedure B

Proceed as described in procedure A, using a piece of fabric sufficiently large (usually about 110 mm x 220 mm)
to fit a laboratory pin frame (5.6).

Immediately after padding mount the fabric taut on the pin frame (5.6), sandwiched between two watch glasses
(5.5), one on the fabric face and one directly underneath on the back of the fabric. Hold the watch glasses in place
with two aluminium rings (5.7) and clips (5.8) as shown in figure 2. Dry the fabric assembly horizontally at

(100 2) °C for approximately 7 min (or until dry) in a laboratory dryer or oven (5.9).

Remove the watch glasses and remove the fabric from the pin frame. Determine the degree of migration in
accordance with clause 8 by comparing the dye concentration in the area of the fabric which was covered by the
watch glagses, to the dye concentration in the area of the fabric which was not covered.

e

I
Key
1 Pins
2 Pin frame
3 Area B
Y 7 4 Fabric

5 Watch glass
6 Area A

4 5 7 Clip

Figure 2 — Layout of apparatus for inducing colorant migration using procedure B
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8 Evaluation

8.1 Visual evaluation

Compare the depth of colour on the area of the fabric which was covered by the watch glass(es) (area A
figures 1 and 2) to the depth of colour on the area of the fabric which was not covered (area B in figures 1 and 2
using the grey scale for assessing change in colour (5.10).

Assess the migration of the colorant(s) on the following scale:

— Grade 5 — no migration

— Grade 4 — slight miaration
~ ~

8.2 Refl

8.2.1 U
fabric w

822 M

fabric w
was not

H

where

Calculate the colorant migration as a percentage to the nearest 1% from the following equation:

where

NOTE —
fixed by
curing of

sing a spectrophotometer (5.11) determine the wavelength of maximum absorption
nich was not covered with the watch glass(es) (area B in figures 1'and 2). This is the 1

hich was covered by the watch glass(es) (area A in figures 1 and 2) and on the areg

W = 100[1- (K/S)./(K/S)p]

rade 3 — medium migration
rade 2 — severe migration
rade 1 — very severe migration

ctance evaluation

easure the reflectance at the wavelength of maximum absorption as determined in 8.2

covered (area B in figures 1 and 2). Convert these valugs to K/S using the following e

/S= (1- R?%2R

K/S is the ratio of light absorption to light seattering (Kubelka Munk function);

on the area of th
eference area.

.1 on the area of t
of the fabric whic
juation:

R is the reflectance factor at the wavelength of maximum absorption of the reference area (8.2.1).

M is the percent migration;

K/S), is theK/Svalue calculated from the reflectance of area A;

K/S)p is theK/Swalue calculated from the reflectance of area B.
More accurate results may be obtained when, prior to the evaluation or measurement, thg

pppropriate \conventional methods, e.g. thermofix for disperse dyes, pad steam for vaaeie
pigmentsidoes not normally change the shade.)

dye on the fabric
dyes. (Resin-

9 Test report

The test report shall include the following information:

a) Reference to this part of ISO 105, i.e. ISO 105-206:1998;

b) The pad liquor composition, including concentration of colorant(s) and, when used, migration inhibitor,
thickener and electrolyte;

c) The

substrate used and the wet pickup;
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d) For procedure A: room temperature and relative humidity during drying;

e) For procedure B: whether dried with or without air circulation;

f) For visual examination: the grey scale grade;

g) For reflectance measurements: the percentage colorant migration calculated from 8.2;

h) Details of any deviations from the test procedure.

NOTE — Precision for this test method has not been established. Users should use standard statistical techniques in
making any[comparison of test resulis for either within-laboratory or between-Taboratory averages.
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