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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

Typical polyester fibres as sold on the market can be dyed at temperatures above 100 °C and high
pressures by using disperse dye. As part of the highly modified polyester products, cationic dyeable
polyester (CDP) can be dyed at lower temperatures by using cationic dye. For some modified species in
particular, easy cationic dyeable polyester (ECDP) can be dyed under 100 °C at normal pressure. Due to
this key improvement, cationic dyeable modified polyester fibres are becoming more and more popular
on the market. This test method is used to evaluate the dye uptake rate of cationic dyeable modified
polyester fibres by using cationic dye.
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INTERNATIONAL STANDARD ISO 20920:2018(E)

Textiles — Man-made fibres — Determination of dye
uptake of cationic dyeable modified polyester fibres

WARNING — The use of this document can involve hazardous materials, operations, and
equipment. It does not purport to address all of the safety risks associated with its use.

1 “Cui‘lc

Thisdocument specifies a method for determining the dye uptake of cationic dyeable miodified polyester
fibres by using cationic dye.

It is gpplicable to cationic dyeable modified polyester fibres, including staple fibre$ and filament yarns.

It is pot applicable to polyester partially oriented yarns.

2 Normative references

The following documents are referred to in the text in suchyaivay that some or all of their content
constitutes requirements of this document. For dated referénces, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 105-C10, Textiles — Tests for colour fastness — Part'C10: Colour fastness to washing withsoap or soap
and Joda

ISO 139, Textiles — Standard atmospheres for conditioning and testing

ISO 3696, Water for analytical laboratory tise — Specification and test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd IEC maintain terminological databases for use in standardization at the following gddresses:

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

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

3.1
catignie/dyeable modified polyester fibre
poly¢ster fibre modified with third monomer or fourth monomer copolymerization which|can be dyed
by using cationic dyestutfs

EXAMPLE Cationic dyeable polyester (CDP) and easy cationic dyeable polyester (ECDP).
Note 1 to entry: The third monomer, such as a sulfonic acid group, is applied as a modifying agent to polymerize CDP.

Note 2 to entry: The third monomer, such as a sulfonic acid group, and the fourth monomer, such as carboxylic
acid groups or other flexible groups, are applied as modifying agents to polymerize ECDP.

3.2
dye uptake
ratio of dye absorption into the specimen in both chemical and physical ways

© ISO 2018 - All rights reserved 1
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4 Principle

Samples are dyed with a specified cationic dye and then the absorbance of the dye solution is measured
by the spectrophotometer at the specified wavelength. The dye uptake of the samples is calculated by
comparison with a dye solution used as a blank sample.

5 Reagents and materials

Unless otherwise specified, use only reagents of recognized analytical grade.

5.1 Gradd 3 water, meeting the requirements ot 15U 3696.
5.2 Cationic red X-GRL, CAS No. 12221-69-1.

5.3 Aceti¢ acid and sodium acetate buffer solution, pH = 5.

Transfer 10|g of sodium acetate and 20 ml of acetic acid into a 100 ml volumetric flask, dilute |with
water (5.1) to volume and mix.

5.4 Soap,meeting the requirements of ISO 105-C10.

6 Apparptus

The usual laboratory apparatus and, in particular, the following.
6.1 Spectrophotometer, with 1 cm cuvette.

6.2 Dyeing machine, with a dyeing temperature of (100 * 3) °C and a heating rate of (1,5 * 0,5) °C/min.
6.3 Laundering device, meeting the requirements of ISO 105-C10.
6.4 Balance, accurate to 0,1 mg.

6.5 Volumetric flasks, 100 ml},;250 ml and 1 000 ml.

6.6 Gradyated Pipettes;5 ml, 10 ml and 50 ml.

6.7 Dyeing cups, 300 ml.

6.8 Beakefrs, 25 ml and 250 ml.

6.9 Glassrods.

7 Test preparation

7.1 Pre-treatment of samples

Remove the oil of samples with the laundering device (6.3). Dissolve 5 g of soap (5.4) in 11 of water (5.1).
Use a liquor ratio of 50:1. Wash the samples for 30 min at 70 °C and then rinse them with water (5.1).
Dry the samples in air at a temperature not exceeding 60 °C.

This pre-treatment may be omitted when evidence shows that the oil content does not affect test
results, especially for staple fibres.

2 © ISO 2018 - All rights reserved
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Conditioning of samples

Condition the samples at the standard atmosphere specified in ISO 139 after pre-treatment.

7.3

Preparation of dye stock solutions

Weigh 1 g of cationic red dye (5.2) to an accuracy of 0,1 mg and dissolve with water (5.1) in a beaker
(6.8). Transfer to a 100 ml volumetric flask (6.5), dilute with water (5.1) to volume and mix. The solution
contains 10 g/1 of cationic dye.

The dye stock solution should be stored in shade and its validity period is 14 days.
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9 ¢

Calcylate the dyeiptake of each specimen according to Formula (1).

Procedure
Weigh two specimens (see 7.2) of 1,5 g each, accurate to 0,01 g.

Transfer 8 ml of cationic dye stock solution (see 7.3) and 1 ml ofbuffer solution (3
ml volumetric flask. Dilute with water (5.1) to volume and mix. The-80 mg/1 cationic dy
hred.

bther concentration of dyeing liquid is used, indicate it in the report.

Transfer 150 ml of the solution (see 8.2) into three dyeing cups (6.7), one for blank 4
les) and the other two for specimen test. The liquor,ratio is 100:1.

Start dyeing at 50 °C. Then raise the temperature to 100 °C with a heating rate of 1,5
mens for 60 min at 100 °C. Then cool the dye*olution to room temperature.

Take out the specimens. Dilute the blank-sample dye solution (without samples) and
bolutions (with samples) to suitable’ concentration with water (5.1) in order to ens
'bance of solutions is between 0,L.and 0,5.

After adjusting the spectrophotometer (6.1) to zero absorbance against water (5.1),
'bance of solutions at the highest wave peak (532 nm).

Calculation and expression of the results

.3) into one
e solution is

est (without

°C/min. Dye

the residual
ure that the

measure the

)

A;Xn;
p =1\ = <100
Ag Xny

where

w is the dye uptake of the specimen, expressed in %;

Aj isthe absorbance of the diluted residual solutions (with samples);

n; is the dilution ratio of the residual solutions (with samples);

Ao is the absorbance of the diluted blank-sample dye solution (without samples);

no is the dilution ratio of the blank-sample dye solution (without samples).

The result is expressed as the arithmetic mean value of the two specimens, rounded to the nearest 0,1.
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10 Precision of the method

See Annex A.

11 Testreport

The test report shall include the following information:

a)
b)
0)
d)
€)
f)
g)
h)

a reference to this document, i.e. ISO 20920:2018;

all details necessary for the identification of the sample tested;

the mags of the test specimens;

the congentration of dye solution used;
the test|results;

any unysual features observed;

the datg of the test;

any other information as needed.
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Annex A
(informative)

Precision experiment

Description
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Five
teste

A2

Usin
sams

d twice. Results have been analysed according to ISO 5725-2.

Repeatability

mean values.

Dete

A3

Usin
testd

Dete

Reproducibility

Table A.1:=~ Precision of this test method

Fmine 10 cases with only one instance above the repeatability listed in Table A.1.

Fmine 10 cases with only one instance above the reproducibility listed in Table A.1.

laboratories participated in a precision experiment, providing test results for foun malterials, each

b the method specified in this document, an operator tested identidal)specimens twige, using the
apparatus, in a short period of time and calculated the difference between the regpective two

b the method specified in this document, operators in two laboratories, using different apparatus,
d identical specimens twice and calculated the'difference between the respective two hean values.

Material Repeaiablllty Reprod; cibility

Catignic dyeable polyester staple fibre (CDP) 3,62 4,94

Easyf cationic dyeable polyéstet staple fibre (ECDP) 2,42 2,49

Catignic dyeable polyester-drawn yarn (CDP) 2,60 4,36

Catignic dyeable polyester drawn textured yarn (CDP) 2,57 2,98
A.4 | Meanwvalue

Test [two™ specimens and calculate the two mean values. If the difference equals or|exceed the
repe fa]mhfv and rnnrnr]nrﬂhuhfv listed in Tahle A 1 the two mean-values should-bel considered
51gn1f1cantly dlfferent at the 95 % probability level.
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