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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The qualitative and quantitative determination of fibres is important for the distribution of textile
products. In many countries, it is legally obligatory for producers to attach information on the type of
fibres used and their mixing ratio to textile products.

Therefore, it is desirable that qualitative methods of all fibres used in textile products and quantitative
methods in the case where fibres are mixed (all combinations that can be assumed) exist as test
standards.

Cupro and Iyocetl described I ThiS dOCUMENt are regenerated f1bres made (Tom plants and fan be said
e materials that contribute to a sustainable society in that raw materials are notydefived from
roleum.

However, cupro and lyocell are difficult to qualify. Because the characteristics of appearanck, chemical
resistance, infrared spectroscopy (IR) spectrum, etc. are almost the same, the-qualitative property
accoprding to ISO/TR 11827 and the quantification by the ISO 1833 series cannot be performjed in some
casgs. That is, even if we know that unknown fibre is a cupro or lyocell, we ‘cannot identify which one is.

Therefore, it is difficult to distinguish cupro or lyocell if the cupro or lyocell exists in the textfile product
or the possibility that cupro and lyocell are mixed completely cannet.be denied.

1S0| 21915 is composed of three parts. ISO 21915-1 specifies the identification method of|cupro and
lyogell by scanning electron microscope and infrared spéectrum analysis. Those may b the time-
confuming methods to use the composition analysis., [SO- 201915-2 and this document $pecify the
methods for the composition analysis. The methods usedis determined by the instrument fvailability
and| experience.

© IS0 2020 - All rights reserved v
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Textiles — Qualitative and quantitative analysis of some
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llulose fibres (lyocell, cupro) and their blends —

Part 3:
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end quantification using spectral analysis method
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3.1
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Scope

5 document specifies quantitative testing methods of fibres that consist of cupro ahd lyoc
ared spectroscopy (IR) analysis and multivariate analysis.

5 testing method is applied only for cupro or lyocell or a mix of both. Théother fibres, suc
ose, etc. are identified using the test method of ISO/TR 11827 and rémoved using the re
ne ISO 1833 series.

Normative references

re are no normative references in this document.

Terms and definitions
the purposes of this document, the followingterms and definitions apply.
and [EC maintain terminological databases for use in standardization at the following aqg

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

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

bration model

restilt of calculation byousing the partial least squares (PLS) regression between the IR abso

and

4

Pre
set

the compositionCef cupro fibre in percentage

Principle

pare the calibration specimen with the composition of cupro or lyocell is known in ag
the objective variables as the composition of cupro in percentage. Measure the ATR-In

1] by using

1 as cotton,
evant part

dresses:

ption data

lvance and
frared (IR)

spe

TITeTToT

Obtain the calibration model by using the software for multivariate analysis to calculate the partial
least squares (PLS) regression by using the obtained IR data and the composition percentage of cupro.

Then, prepare the testing specimen the same way as the calibration specimen. Measure IR absorption
and obtain IR data. Input the data into the calibration model and obtain the composition percentage
result for cupro.

5

5.1

Apparatus and material

Infrared spectroscopy (IR) instrument, capable of performing measurement by attenuated total
reflection (ATR).

© IS0 2020 - All rights reserved
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5.2 Software for multivariate calculation, with the following features:

capable of calculate PLS;

capable of cross validation of calibration model;

validation (SECV) and its RZ.

5.3 Cryo

genic grinder.

capable of calculate standard error of calibration (SEC) and its R? and standard error of cross

5.4 Liqukd nitrogen.

6 Proce
6.1 Devs
6.1.1 Pr
6.1.1.1 P

6.1.1.2 F
grinder (5.

dure

plopment of a calibration model
pparation of specimens

repare cupro fibre and lyocell fibre separately.

reeze the cupro and lyocell separately by liquid nitrogen (5.4) and shatter them by cryog
B) for about 1 min into powder.

6.1.1.3 Blend the powders to make a calibration specimenwith the ratios such as cupro/lyocell, 10

80/20, 60
40 %, 20 9
reference

The other j

6.1.1.4 WM™
calibration

6.1.2 Mg

Measure IR
following ¢

40,40/60,20/80 and 0/100. These are used for the objective variables (as 100 %, 80 %, 6

alue in Annex A.

atio can be used. If other compositions are used, record it in the test report.

[old the blended powder ifito® three tablets for one blend for the development of
model.

asurement of IR on'the calibration specimens

| absorption op-all’'specimens by using IR instrument (5.1) according to ATR method with
ondition andrecord the data.

Wave

umber range: 800 cm~1 to 3 000 cm™!

— Wave numberiinterval: 1,0 cm™1

bnic

/0,
%,

and 0 % as for the composition of cupro. These objective valuables are named corresponding

the

the

6.1.3 Development of the calibration model

6.1.3.1 Assign the objective variables as the composition of cupro in percentage as shown in 6.1.1.3.

6.1.3.2 Calculate the partial least squares (PLS) regression between the IR absorption data and the
objective variables by using the software (5.2) as the multivariate analysis.

6.1.3.3 Obtain the calibration model as the result of the calculation of PLS.

© IS0 2020 - All rights reserved
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4 Optimization of the calibration model

6.1.4.1 Optimize the obtained calibration model by using the software (5.2) of the multivariate analysis
according to software instruction.

6.1.4.2 Set up the calibration model by choosing the number of factors using in the calibration model
and calculate the standard error of calibration (SEC) and the coefficient of determination (R2) of the
calibration model as shown in Annex A.

6.1

SEQ

6.1
6.1,

6.1
acc

6.1
(R?

6.1
orl

6.1
pro
pro

6.2
6.2
6.2
6.2
6.2

6.2

and 0,7 or higher for R? in this document.

4.4 If the accuracies, SEC and R? are not met the desired values, take the precedure
1.3 again. If the accuracies are met the desired value, proceed to next procedure,

prding to the software instruction to evaluate stability.

4.6 Calculate the standard error of the cross validation (SECV)-and the coefficient of det
of the cross validation as shown in Annex A.

pss for SECV and 0,7 or higher for R2 of the cross validation in this document.

4.8 If the accuracies, SECV and R? of the crosswalidation are not met the desired valu
Cedure from 6.1.4.2 to 6.1.4.7 again. If the aceuracies and the stability are met the des
reed to next.

Measurement of test sample
1 Preparation of specimen
1.1 Prepare a sufficieait amount of test sample to prepare the test specimen for three tal
1.2 Frost and shatter the test sample by using cryogenic grinder (5.3) into powder.
1.3 Mold.thepowdery test sample into a tablet.

1.4 Measure IR absorption and obtain data by ATR method according to the same condit

3 __Compare the SEC and R2 value with the desired values as accuracies which were 10 or less for

p.1.4.2 and

4.5 Take the cross validation process by using the software (5.2) f‘the multivariate analysis

ermination

4.7 Compare the SECV and R? value of the cross validation with the desired values, which were 10

bs, take the
ired value,

blets.

onof6.1.2.

6.2

2 Calculation

6.2.

6.2.

7

2.1 Inputthe IR absorption data into calibration model developed in 6.1 and calculate the predicted
composition of cupro for the sample.

2.2 Obtain the 3 data from three specimens and average of the 3 data.

Test report

The test report shall include the following information:

a)

areference to this document, i.e. ISO 21915-3:2020;

© IS0 2020 - All rights reserved
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b) all details necessary to identify the product analysed (such as manufacturer, product type, batch or
date of manufacture, as required);

c) theresult obtained, expressed as the composition of cupro and lyocell nearest 0,1;
d) details of any deviation from the specified procedure;
e) any unusual features observed;

f) the date of the test.

4 © IS0 2020 - All rights reserved
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Annex A
(informative)

Optimization of calibration model

Ontimization ofcalibration model
P4t 0R- 648 aen-moaet

A1
The

.1 General

calibration model calculated by using the partial least squares (PLS) regression-of the nj

anallysis is optimised as using the standard error of calibration (SEC) which is defined and c3

the

software as the following.

A.1.2 Definition of SEC

The standard error of calibration (SEC) is defined as Formula (A.1):

A 2
)y (Ycal _Yref )

SEC=
M
whére
Ycal is the value predicted by the calibratioh model for the calibration specimen;
Yo s the corresponding reference value;

Ny is the number of degrees ©f;freedom in the calibration model.

The SEC is used in estimating the‘expected agreement between values calculated using the
modlel and reference values.

A.1.3 Example of optimization

Thg SEC and R? were calculated and given by the software for the optimization of the
modlel as shown{in-Figure A.1. The data for the interlaboratory trial was used for the calcul

opt
The

mization~The SEC was obtained as 3,99 and R2 was 0,99.

ultivariate
lculated in

(A1)

calibration

calibration
htion of the

optimization criteria are that the desired values of SEC were 10 or less for SEC and R? is 0,7 or

higTer In this document. The result showed that the calibration model was optimised.

©IS
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Figure A.1 — Reference value and prediction value

5s validation of calibration model

ition model calculated is validated by.tising the standard error of cross validation (SE
fined and calculated in the software.as the following.

finition of SECV
rd error of cross validatigny(SECV) is defined as Formula (A.2):

s(7

2
cv _Yref )
n

Yref

CV)

\.2)

s thewalue predicted by the calibration model in cross validation for the calibration specinpen;

s the corresponding reference value;

n

The SECV i

is the number of calibration specimen.

s used in estimating the stability of the calibration model for unknown samples.

A.2.2 Example of cross validation

After the optimization of the calibration model, the SECV and R? were calculated and given by the
software for the cross validation of the calibration model as shown in Figure A.2.

The SECV was obtained as 7,31 and R? was 0,98.

The cross validation criteria is that the desired values of SECV was 10 or less and R2 is 0,7 or higher in
this document. The result showed that the calibration model was validated.

6
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100 —

80 —

g
60 — §-
8

20 — //g

Key)
X |reference value
Y |prediction value of cross validation

Figure A.2 — Reference value and prediction value (cross validation)
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B.1 General

Interlaboratory test result

Annex B

(informative)

The interlloratory test was performed from January to February 2018 with 4 laboratories. The res
are shown|in below.

B.2 Testsample

The 6 test s$amples were prepared by the organizer. The detail of samples is shown in Table B.1.

The tablet|samples were prepared by using the powder of cupro and lyocell according to the test

Table B.1 — Details of sample

Sample Composition of sample (%)
name Cupro Lyocell
#1 0 100
#2 20 80
#3 40 60
#4 60 40
#5 80 20
#6 100 0

procedure|6.1.1 and delivered to testing laboratories.

B.3 Testresult

The prediction values are obtained as Table B.2.

Table B.2 — Interlaboratory test result

U

—

Deeclared fibre 0
Sample. [>-composition Test result [cupro (%)]
name
Tﬂ cupro (%) Labl Lab2 Lab3 | Lab4 |Total average ff‘i‘“:ffﬂ
#1 0 1,7 5,5 1,8 1,7 1,7 0,1
#2 20 11,6 22,3 23,4 25,0 20,5 6,1
#3 40 51,1 349 39,7 30,2 39,0 9,0
#4 60 66,2 52,8 63,3 52,1 58,6 7,2
#5 80 90,0 77,2 771 85,1 82,3 6,3
#6 100 98,4 98,4 97,4 91,6 98,1 0,6

Its

ng

The shaded results in Table B.2 are excluded from the calculation of the total average and standard
deviation because the z’ scores exceed 2,0 as shown in Table B.3.

© IS0 2020 - All rights reserved
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