BS EN ISO 1833-2:2010

o - — . ] e
7 % e

Textiles — Quantitative
chemical analysis

Part 2: Ternary fibre mixtures (ISO
1833-2:2006)

bsi.

..making excellence a habit.



BS EN ISO 1833-2:2010 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN ISO
1833-2:2010. It is identical to ISO 1833-2:2006. It supersedes B9
B407:1988 which will be withdrawn on publication of the other
parts of the BS EN ISO 1833 series.

The UK participation in its preparation was entrusted to Technical
Committee TCI/80, Chemical testing of textiles.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© BSI 2011
ISBN 978 0 580 72123 6
ICS 59.060.01

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 28 February 2011.

Amendments issued since publication
Date Text affected



http://dx.doi.org/10.3403/01072111
http://dx.doi.org/10.3403/01072111
http://dx.doi.org/10.3403/BSENISO1833

EUROPEAN STANDARD EN ISO 1833-2
NORME EUROPEENNE

EUROPAISCHE NORM October 2010

ICS 59.060.01

English Version

Textiles - Quantitative chemical analysis - Part 2: Ternary fibre
mixtures (ISO 1833-2:2006)

Textiles - Analyse chimique quantitative - Partie 2: Textilien - Quantitative chemische Analysen - Teil 2:
Mélanges ternaires de fibres (ISO 1833-2:2006) Ternare Fasermischungen (ISO 1833-2:2006)

This European Standard was approved by CEN on 12 September 2010.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2010 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 1833-2:2010: E
worldwide for CEN national Members.


http://dx.doi.org/10.3403/30231053U

BS EN ISO 1833-2:2010
EN ISO 1833-2:2010 (E)

Foreword

The text of ISO 1833-2:2006 has been prepared by Technical Committee ISO/TC 38 “Textiles” of the
International Organization for Standardization (ISO) and has been taken over as EN ISO 1833-2:2010 by
Technical Committee CEN/TC 248 “Textiles and textile products” the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by April 2011, and conflicting national standards shall be withdrawn at the
latest by April 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 1833-2:2006 has been approved by CEN as a EN ISO 1833-2:2010 without any modification.
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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.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 38, Textiles.

This first edition cancels and replaces ISO 5088:1976, which has been withdrawn.

consists of the following parts, under the general title Textiles — Quantitative chemical analysis:
— Part 1: General principles of testing

— Part 2: Ternary fibre mixtures

— Part 3: Mixtures of acetate and certain other fibres (method using acetone)

— Part 4: Mixtures of certain protein and certain other fibres (method using hypochlorite)

— Part 5: Mixtures of viscose, cupro or modal and cotton fibres (method using sodium zincate)

— Part 7: Mixtures of polyamide and certain other fibres (method using formic acid)

— Part 8: Mixtures of acetate and triacetate fibres (method using acetone)

— Part 9: Mixtures of acetate and triacetate fibres (method using benzyl alcohol)

— Part 10: Mixtures of triacetate or polylactide and certain other fibres (method using dichloromethane)
— Part 11: Mixtures of cellulose and polyester fibres (method using sulfuric acid)

— Part 12: Mixtures of acrylic, certain modacrylics, certain chlorofibres, certain elastanes and certain other
fibres (method using dimethylformamide)

— Part 13: Mixtures of certain chlorofibres and certain other fibres (method using carbon disulfide /acetone)
— Part 14: Mixtures of acetate and certain chlorofibres (method using acetic acid)

— Part 15: Mixtures of jute and certain animal fibres (method by determining nitrogen content)

iv © SO 2006 — All rights reserved
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— Part 16: Mixtures of polypropylene fibres and certain other fibres (method using xylene)

— Part 17: Mixtures of chlorofibres (homopolymers of vinyl chloride) and certain other fibres (method using
sulfuric acid)

— Part 18: Mixtures of silk and wool or hair (method using sulfuric acid)
— Part 19: Mixtures of cellulose fibres and asbestos (method by heating)

— Part 21: Mixtures of chlorofibres, certain modacrylics, certain elastanes, acetates, triacetates and certain
other fibres (method using cyclohexanone)

The following parts are under preparation:

— Part 6: Mixtures of viscose or certain types of cupro or modal or lyocell and cotton fibres (method using
formic acid and zinc chloride)

— Part 20: Mixtures of elastane and certain other fibres (method using dimethylacetamide)

— Part 22: Mixtures of viscose or certain types of cupro or modal or lyocell and flax fibres (method using
formic acid and zinc chlorate)

— Part 23: Mixtures of polyethylene and polypropylene (method using cyclohexanone)

— Part 24: Mixtures of polyester and some other fibres (method using phenol and tetrachloroethane)

© 1SO 2006 — All rights reserved Vv
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] [
Introduction

The mmantitative analysis of mixtures of textile fibres are based on two processes: the manual
separa chemical separation of fibre types.

The method of manual separation should be used whenever possible, since it generally gives more accurate
results Memical method. It can be used for all textiles whose component fibres do not form an
intimate mixture, as, for example, in the case of yarns composed of several elements each of which is made
up of one type of fibre, or fabrics in which the warp is of a different type of fibre from the weft, or knitted fabrics
capable[ of bein§ uhravelled and made up of yarns of different types.

In general, the methods for quantitative chemical analysis of ternary fibre mixtures are based on the selective
solutiorl of the indi Pidual components of the mixture. Four variants of this procedure are possible.

— Variant 1: Using two different test specimens, component (a) is dissolved from the first test specimen and
comrom the second test specimen. The insoluble residues of each test specimen are weighed
and the percentage of each soluble component is calculated from the respective losses in mass. The

percenta?e of the third component (c) is calculated by difference.

— Variant 2: Using two different test specimens, a component (a) is dissolved from the first test specimen,
anmnents (a and b) from the second test specimen. The insoluble residue of the first test
sp ighed and the percentage of the component (a) is calculated from the loss in mass. The

insoluble residue of the second test specimen is weighed: it corresponds to component (c). The

percentage of the third component (b) is calculated by difference.

— Vam two different test specimens, two components (a and b) are dissolved from the first test
specimen and two components (b and c) from the second test specimen. The insoluble residues
cor, he two components (c) and (a) respectively. The percentage of the third component (b) is
caliﬁ%&ference.

— Vﬁﬁsing only one test specimen, one of the components is removed, after which the insoluble
resi |1ed by the two other fibres is weighed and the percentage of the soluble component is
cal om the loss in mass. One of the two fibres of the residue is dissolved, the insoluble
com weighed and the percentage of the second soluble component is calculated from the loss in

mass.

Where a choice is possible, it is advisable to use one of the first three variants. Where chemical analysis is
used, take care to choose methods prescribing solvents which dissolve only the required fibre or fibres, and
leave undissolved the other fibre or fibres.

By way of example, Annex B contains a certain number of ternary mixtures, together with methods for
analysing binary mixtures which can, in principle, be used for analysing these ternary mixtures.

In order to reduce the possibility of error to a minimum, it is recommended that, whenever possible, chemical
analysis using at least two of the four above-mentioned variants should be made.

Mixtures of fibres used during processing and, to a lesser extent, in finished textiles may contain non-fibrous
matter such as fats, waxes or dressings, or water-soluble matter either occurring naturally or added to
facilitate processing. Non-fibrous matter should be removed before analysis. A method of pre-treatment for
removing oils, fats, waxes and water-soluble matter is given in ]SO 1833-1:2006, Annex A.

In addition, textiles may contain resins or other matter added to confer special properties. Such matter,
including dyestuffs in exceptional cases, may interfere with the action of the reagent on the soluble
components and/or it may be partially or completely removed by the reagents.

Vi © SO 2006 — All rights reserved
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This type of added matter may thus cause errors and should be removed before the sample is analysed. If it is
impossible to remove such added matter, the methods for quantitative chemical analysis given in Annex B are
no longer applicable.

Dye in dyed fibre is considered to be an integral part of the fibre and is not removed.

Analyses are conducted on the basis of dry mass and a procedure is given for its determilm|

The result is expressed by reference to the dry mass orby‘re‘fere‘n'l:'e—rq this mass after application of the
conventional recovery rate.

Before proceeding with any analysis, all the fibres present in the mixture should be identified. In some
chemical methods, the insoluble components of a mixture may be partially dissolved in the reﬂﬁld to
dissolve the soluble component or components. Whenever possible, reagents have been chosen that have
little or no effect on the insoluble fibres. If a loss in mass is known to occur during the analysis, the result
should be corrected; correction factors are given for this purpose. These factors have been determined in

i y treating, with the appropriate reagent as specified in the method of analysis, fibres
mmatment These correction factors apply only to undegraded fibres and different
correction factors may be necessary if the fibres have been degraded before or during processing. Im

variant, in which a textile fibre is subjected to the successive action of two different solvents, shoul
correction factors should be applied for possible losses in mass undergone by the fibre in the two treatments.

At least two determinations should be made, both in the case of manual separation and in the case of
chemical separation.

© SO 2006 — Al rights reserved Vil
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—
[ ]

Textiles — Quantitative chemical analysis —

Part 2:
Ternary fibre mixtures

]
1 Scope

specifies methods of quantitative chemical analysis of various ternary mixtures of fibres.

The field of application of each method for analysing binary mixtures, specified in the parts of |ISO 1833,
indicates the fibres to which the method is applicable.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1833-1:2008, Textiles — Quantitative chemical analysis — Part 1: General principles of testing

3 Principle

After identification of the components of a mixture, the non-fiborous matter is removed by a suitable
pre-treatment, and then one or more of the four variants of the process of selective solution described in
the Introduction is applied.

Except where this presents technical difficulties, it is preferable to dissolve the major fibre component so as to
obtain the minor fibre component as the final residue.

4 Reagents and apparatus

Use the apparatus and reagents described in [SO 1833-1|.

5 Conditioning and testing atmosphere

See |SO 1833-1.

6 Sampling and pre-treatment of sample

See |SO 1833-1.

© 1SO 2006 — All rights reserved 1
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7 Procedure

See |SO 1833-1]. :I

8 Calculation and expression of results

8.1 General

Expresw of each component as a percentage of the total mass of fibre present in the mixture.
Calcula on the basis of clean dry mass, to which is applied firstly the agreed conventional recovery
rate and secondly the correction factor necessary to take account of loss of matter during pre-treatment and

analysiT:I

8.2 Calculation of percentages of mass of clean dry fibres, disregarding loss of fibre mass

durinment

NOTE Some examples of calculations are given in Annex A.

8.2.1 Variant 1

Formulde to be applied where a component of the mixture is removed from one specimen and another
component from a second specimen:

P1EE]L+2X[1_Q]}X1OO

2
| 44 ny  ny 1

p d
PZE__d r_2+r_1>< 1——4 ><1OO
| 93 Mo My d

3

Py P,)
where

P, _is the percentage of the first clean dry component (component in the first specimen dissolved in the
[fistreabent)

P, is the percentage of the second clean dry component (component in the second specimen dissolved
in the second reagent);

P53 is the percentage of the third clean dry component (component undissolved in both specimens);
m4 is the dry mass of the first specimen after pre-treatment;
my is the dry mass of the second specimen after pre-treatment;

rq is the dry mass of the residue after removal of the first component from the first specimen in the first
reagent;

ro is the dry mass of the residue after removal of the second component from the second specimen in
the second reagent;
I I

2 © 1SO 2006 — All rights reserved
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dy is the correction factor for loss in mass, in the first reagent, of the second component undissolved in

the first specimen 1);
]

d, is the correction factor for loss in mass, in the first reagent, of the third component undissolved in the
first specimen 1);

ds is the correction factor for loss in mass, in the second reagent, of the first compenrent-tndissolved in
the second specimen 1);

d, is the correction factor for loss in mass, in the sekﬁmmﬁmrlthe third component undissolved in
the second specimen 1).

8.2.2 Variant 2 ]

Formulae to be applied in the case where a component (a) is removed from the first test specimen, leaving as
residue, the other two components (b + c), and the two components (a + b) are removed from the second test
specimmer, tgavimg as|residue the third component (c):

P, =100 (P, + P;) 1

dyrq  dy
P, :100><———><P3
my dy

,NHE[C I

P, is the percentage of the first clean dry component (component of the first specimen soluble in the
first reagent);

P, is the percentage of the second clean dry component (component soluble, at the same time as the
first component of the second specimen, in the second reagent);

Py is the percentage of the third clean dry component (component insoluble in both specimens);
m4 is the dry mass of the first specimen after pre-treatment;
my is the dry mass of the second specimen after pre-treatment;

rq is the dry mass of the residue after removal of the first component from the first specimen in the first
reagent;

ro is the dry mass of the residue after removal of the first and second components from the second
specimen in the second reagent;

dy is the correction factor for loss in mass in the first reagent, of the second component undissolved in
[trfrsf specimen 1

d, is the correction factor for loss in rlu.ass_i.n_th.e_ﬁ.sl_[eagent, of the third component undissolved in the
first specimen 1);

t;hl.s_}:iiorrection factor for loss in mass, in the second reagent, of the third component undissolved in
ond specimen ).

1) The values of d are indicated in the relevant parts of |[SO 1833.

© 1SO 2006 — All rights reserved 3
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8.2.3 Variant 3

Fornjulae fo beJapplied where two components (a + b) are removed from a specimen, leaving ak residub the
third component (c), then two components (b + c) are removed from another specimen leaving as residue, the

first cormz

d,r
m

where

P, is the percentage of the first clean dry component (component dissolved in the first specimen in the
[retrosser

P, is the percentage of the second clean dry component (component dissolved in the first specimen in
WQent and in the second specimen in the second reagent);

P53 is the percentage of the third clean dry component (component dissolved in the second specimen in

@ reagent);

m4 is the dry mass of the first specimen after pre-treatment;

mzmass of the second specimen after pre-treatment;

rqy is the dry mass of the residue after removal of the first and second components from the first

m\/ith the first reagent;

ro is the dry mass of the residue after removal of the second and third components from the second

Iﬂn with the second reagent;

dy mrrection factor for loss in mass with the first reagent, of the third component undissolved in
specimen 1);

ds is the correction factor for loss in mass, with the second reagent, of the first component undissolved
in the second specimen ).

8.2.4 Variant 4

Formulae to be applied where two components are successively removed from the mixture using the same
test specimen:

P, =100—(P2 +P3)

a’1r1 a’1
P, :100><———><P3
m d2

dar
Py =—32x100
m

4 © I1SO 2006 — All rights reserved
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P, is the percentage of the first clean dry component (first soluble component); ]
P, is the percentage of the second clean dry component (second soluble component);

P53 is the percentage of the third clean dry component (insoluble component); |:|

m is the dry mass of the test specimen after pre-tre@tment;, |

rq is the dry mass of the residue after removal of the first component by the first reagent;

ro is the dry mass of the residue after removal of the first and second components by[the Tirs§ and
second reagents;

dy is the correction factor for loss in mass of the second component in the first reagent *);

I—dz—'ﬁ-hgTecltion factor for loss in mass of the third component in the first reagent V);

ds is the correction factor for loss in mass of the third component in the first and second reage'ﬂ;s ;7

8.3 Calculation of the percentage of each component with adjustment by
conventional recovery rates and, where appropriate, by correction factors for losses in
mass during pre-treatment operations

a1+b1 B_1+a2+b2 c 1_i_a:,)+b3
100 100 100

hence |

P,A

P, = x100
P1A+P2B+P3C

P,4
P =
24 " p A+P,B+P,C
1 2 3

x100

P34

Py, = x100
P1A+PzB+P3C

where

P, is the percentage of the first clean dry component, including moisture content and loss in mass
during pre-treatment;

P, , is the percentage of the second clean éry component, including moisture content and loss in mass
during pre-treatment;

P53, is the percentage of the third clean dry component, including moisture content and loss in mass

during pre-treatment;
mpercentage of the first clean dry component obtained by one of the formulae given in 8.2;

P, is the percentage of the second clfan dry compongnt obtained by one of the formulae given in 8.2;

P53 is the percentage of the third clean dry component obtained by one of the formulae given in 8.2;

onventional recovery rate of the first component;

2) Wherever possible, d; should be determined in advaperimental methods.
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a, is the conventional recovery rate of the second component;
onventional recovery rate of the third component; 1
by is the percentage of loss in mass during pre-treatment of the first component;
by mentage of loss in mass during pre-treatment of the second component;
by is the percentage of loss in mass during pre-treatment of the third component.

Where Mre—treatment is used, the values of by, b, and b5 should be determined if possible, by
submitting each of the pure fibre constituents to the pre-treatment applied in the analysis. Pure fibres are
those fr, non-fibrous material except that which they normally contain (either naturally or because of
the mamprocess) in the state (unbleached, bleached) in which they are found in the material to be
analysed.

Where @eparate constituent fibres used in the manufacture of the material to be analysed are
available, average values of b4, b, and b5 as obtained from tests performed on clean fibres similar to those in
the mix xamination should be used. If normal pre-treatment by extraction with light petroleum and
water i %rrection factors b4, b, and b3 may generally be ignored except in the case of unbleached
cotton, unbleached flax and unbleached hemp where the loss due to pre-treatment is usually accepted as 4 %

and in t,h_mif_p_lolypropylene where 1 % is admitted.

In the case of other fibres, by convention, no allowance is made in the calculation for the loss during normal

pre-treTTf?E

NOTE Some examples of calculations are given in Annex A.

8.4 mof the analysis by manual separation

8.4.1 General

Express ;%e mass of each component fibre as a percentage of the total mass of the fibre in the mixture.
Calculate the result on the basis of clean dry mass to which are applied the conventional recovery rate and
the cor necessary to take account of loss of mass during pre-treatment operations.

8.4.2 Calculation of the percentage mass of clean dry fibre disregarding loss in fibre mass during

pre-tregtment |
Lt 100
: -

Myt My +msg 1+m2+m3
my
100m2 100
) = =
my+my+mg 1+m1+m3
my

Py =100~ (P +P,)

where
P, is the percentage of the first clean dry component;

P, is the percentage of the second clean dry component;

P35 is the percentage of the third clean dry component; |

m4 is the clean dry mass of the first component;
my is the clean dry mass of the second component;

mg is the clean dry mass of the third component.
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8.4.3 Calculation of the percentage of each component with adjustment by conventional recovery
rates and, where appropriate, by correction factors for losses in mass during pre-treatment

See 8.3.

9 Method of analysis by a combination of manual separation and ch%lans

Wherever possible, manual separation (as described in |SO 1833-1:2006, Annex B) should be used taking
account of the proportions of components separated before proceeding to any chemical treatment of each of
the separated components.

1

10 Precision of methods

The precision_indicajed in each method of analysis of binary mixtures relates to the reproducibility (see
IMU% 11). This refers to the reliability, that is to say the closeness of agreement between
experimental values obtained by operators in different laboratories or at different times usingm
method and on specimens of an identical consistent mixture. Reproducibility is expressed by confid

of the results for a confidence level of 95 %.

By this is meant that the difference between two results of a series of analyses made in different laboratories
would, given a normal and correct application of the method to an identical and homogeneous mixture, be
exceeded only in 5 cases out of 100.

To determine the precision of analysis of a ternary mixture, the values indicated in the methods for analysis of
binary mixtures which have been used to analyse the ternary mixture are applied in the usual way.

[Given that, in thg four variants of the quantitative chemical analysis of ternary mixtures, provision is made for
two dissolutions (using two separate specimens for the first three variants and a single specimen for the fourth
variant) and, assuming that £, and E, denote the respective precisions of the two methods for analysing
binary mixtures, the precision of the results for each component is shown in Table 1.

Table 1
. Variants
Component fibres
1 2and 3 4
a E, E, Eq
b Ey Ey+E Ey+E
c Ey+Ey £y Ey+E

If the fourth variant is used, the precision Md to be lower than that calculated by the method
indicated above, owing to possible action of the first reagent on the residue consisting of components (b) and
(c), which would be difficult to evaluate.

11 Festreport

The test report shall be in accordance with ]SO 1833-1:2006, Clause 11.

I
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Annex A
I (informative) I

ggn'lpfles of the calculation of percentages of the components
of certain ternary mixtures using some of the variants described in 8.2

L 1

A1 Vhriant 4

A1

Consider the case of a fibre mixture which, when qualitatively analysed, gave the following components:

carded [wool, polyamide, unbleached cotton.

Suppose that, using this variant, i.e. using two different specimens and removing one component (a = wool)

by dissEIution from :the first test specimen and a second component (b = polyamide) from the second test
specimen, the following results are obtained

1) [[Dry mass df the first specimen after pre-treatment: m; = 1,600 0 g

2) iﬁﬁg the residue after treatment with alkaline sodium hypochlorite (polyamide + cotton):
g

3) Dry mass of the second specimen after pre-treatment: m, =1,800 0 g

4) %f the residue after treatment with formic acid (wool + cotton): », = 0,900 0 g

Treatmgnt with alkgline sodium hypochlorite does not entail any loss in mass of polyamide, while bleached
cotton loses 3 %, therefore d, = 1,00 and d, = 1,03.

Treatmént in forinic acid does not entail any loss in mass of wool or unbleached cotton, therefore d, = 1,00
and d5 = 1,00.

—

A.1.2 Dry masses

If the values obtained by chemical analysis and the correction factors are substituted in the formula indicated
in 8.2.1, the following result is obtained:

P1(wool):{1’03 103 1,4166+0,9000 (1_1,03

-103x X x100=10,30
1,00 1,6000 18000 1,00

P(polyamide) = 1,00_1,00X0,9000_’_1,4166X 1_‘I,OO
1,00 18000 16000 1,00

HMOO =50,00

P4 (cotton) =100 — (1 0,30 + 50,00) =39,70

The percentages of the various clean dry fibres in the mixture el%e—ae—fe#ews—l

polyamide 50,00 %
cotton 39,70 %
wool 10,30 %
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A.1.3 Masses after application of allowance for moisture

The percentages have been corrected according to the formulae in 8.3 in order to take accour@f the
conventional recovery rate and the correction factors for any losses in mass after pre-treatment.

Supposing that the bleached cotton sustains a loss in mass of 4 % after pre-treatment in er and
water, and that for example the conventional recovery rate to be applied is 17 % forwoot—6;25 % for

polyamide and 8,5 % for cotton, the following results are obtained:

|
10,30><(1+17’$(;;)0’0j
Py4(wool) = 17,0+ 0,0 6,25+ 0,00 85540 100=10977%
10,30x(1+’*’j+50,oox(1+’+’]+39,7ox(1+’180’j I

50,00><(1+ 6,25+0,00

2, (polyamldes. 100 jx100=48,37%
109,838 5

P, ,(cotton) =100 - (1 0,97 + 48, 37) =40,66 %

The composition of the mixture is thus as follows:

polyamide 48,4 %
cotton 40,6 %
wool 11,0 %
100,0 %
| —
A.2 Variant 4
A.2.1 General

Consider the case of a fibre mixture which, when qualitatively analysed, gave the following components:
carded wool, viscose, unbleached cotton.

Supposing that, using variant 4, i.e. successively removing two components from the mixture of one single
test specimen, the following results are obtained:

1) Dry mass of test specimen after pre-treatment: m, = 1,600 0 g

2) Dry mass of test specimen after the first treatment with alkaline sodium hypochlorite (viscose +

cotton): vy = 1,416 6 g
3) Dry mass of residue after the second treatment of the residue r; with formic acid/zinc chloride
(cotton): r, = 0,663 0 g

Trelkaline sodium hypochlorite does not entail any loss of mass in viscose, while unbleached
cottdn lose b, therefore dq = 1,00 and d, = 1,03. After treatment in formic acid/zinc chloride, the mass of
cotton decreases by 2 % so that d3 = (1,03 x 1,02) = 1,050 6 rounded to 1,05 (d5 being the correction factor
for the respective loss or increase in mass pfthe third comppnent in the first and second reagent).

I
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A.2.2 Dry masses

Using the formulae indicated in 8.2.4, the values obtained by chemical analysis and the correctim are
substituted and the following result is obtained:

I:|1O><14166 1,00
P, (viscose) = —————x100 -—x43,51= 46,32 %

1,6000 103
L ]

P, (cotton) = 222200830 455 _ 43 519,

1,6000
[ |
P, (wool) =100 - (46,32 +43,51) =10,17 %
A.2.3 Mass after application of conventional recovery rates

As has|already bden indicated for variant 1, the percentages should be corrected by the formulae in 8.3.
Taking the same values as above, then:

L 1 17,0+0,0
1 0,17 x| 1+ T
Pr4(wooh) = 17,0+ 0,0 13,0+ 0,0 85+ 407 00=1051%
1402700 46,32x | 14 2T DY )L 43 59k [ 14 22 FHY
100 100 100
I:Iémz{1+ 13,$0+Oo,0j
P, ,(viscose) = x100 = 46,24 %
113,21
PSAico;on; = ;00 —(10,51+46,24) = 43,25 %
The cormhe mixture is thus:
viscose 46,2 %
cltton | 433 %
wool 10,5 %
[ 11000 %
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B

(informative)
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L1

Table of typical ternary mixtures which may be analysed using methods
of analysis of binary mixtures specified in the parts of

Table B.1
Mixture [ Component fibres (in the order of dissolution) Corresponding parts of
Variant (showing reagents used,
1st component | 2nd component | 3rd component in the order of dissolution)
1 wo&h&l viscose, cupro | cotton 1 and/or 4 Part 4 (alkaline sodium hypochlorite)
g; nﬁgcrjt;in types and Part 6 (zinc chloride/formic acid)
2 wool or hair polyamide cotton, viscose, |1 and/or 4 Part 4 (alkaline sodium hychchItrﬁie?—l
cupro or modal and Part 7 (formic acid 80 % mass fraction)
3 wool, hair or silk | certain cotton, viscose, |1 and/or 4 Part 4 (alkaline sodium hypochlorite)
chlorofibres cupro or modal and Part 13 (carbon disulfide/acetone
55,5/44,5 volume fraction)
4 wool or hair polyamide polyester, 1 and/or 4 Part 4 (alkaline sodium hypochlorite)
zggﬁgogygel;:é and Part 7 (formic acid 80 % mass fraction)
1 fibre
5 wool, hair or silk | certain polyester, 1 and/or 4 Part 4 (alkaline sodium hypochlorite)
chiorofibres [a)glrzg(r:ﬁide or and Part 13 (carbon disulfide/acetone
glass fibre 55,5/44,5 volume fraction)
6 silk wool or hair polyester 2 Part 18 (sulfuric acid 75 % mass
fraction)
and Part 4 (alkaline sodium hypochlorite)
7 polyamide acrylic cotton, viscose, |1 and/or 4 Part 7 (formic acid 80 % mass fraction)
cupro or modal and Part 12 (dimethylformamide)
8 certain polyamide cotton, viscose, |1 and/or 4 Part 12 (dimethylformamide)
chlorofibres cupro or modal and Part 7 (formic acid 80 % mass fraction)
or
:l Part 13 (carbon disulfide/acetone
55,5/44,5 volume fraction)
and Part 7 (formic acid 80 % mass fraction)
9 acrylic polyamide polyester 1 and/or 4 Part 12 (dimethylformamide)
I::l and Part 7 (formic acid 80 % mass fraction)
10 acetate polyamide m] 4 Part 3 (acetone)
and Part 7 (formic acid 80 % mass fraction)
1tm acrylic polyamide 2 and/or 4 Part 13 (carbon disulfide/acetone
res 55,5/44,5 volume fraction)
and Part 12 (dimethylformamide)

© 1SO 2006 — All rights reserved
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Table B.1 (continued)

MixIIU'I'E'

—CO'mponent fibres (in the order of dissolution)

Corresponding parts of

Variant (showing reagents used,
i 1st component | 2nd component | 3rd component in the order of dissolution)
12 I‘_flcer ain polyamide acrylic 1 and/or 4 Part 13 (carbon disulfide/acetone
chlorofibres 55,5/44,5 volume fraction)
|: | and Part 7 (formic acid 80% mass fraction)
13 polyamide cotton, viscose, | polyester 4 Part 7 (formic acid 80 % mass fraction)
[:l cupro or modal and Part 11 (sulfuric acid 75 % mass
fraction)
14 acetate cotton, viscose, | polyester 4 Part 3 (acetone)
[:l cupro or modal and Part 11 (sulfuric acid 75 % mass
fraction)
15 |: acrylic | cotton, viscose, | polyester 4 Part 12 (dimethylformamide)
cupro or modal and Part 11 (sulfuric acid 75 % mass
e — fraction)
16 H acetate wool, hair or silk |cotton, viscose, 4 Part 3 (acetone)
ggi)yr:r,nrirécgdal, and Part 4 (alkaline sodium hypochlorite)
I::l polyester, acrylic
17 triacetate wool, hair or silk | cotton, viscose, 4 Part 10 (dichloromethane)
[:I ;zryr:r’nrigzdal‘ and Part 4 (alkaline sodium hypochlorite)
polyester, acrylic
18 acrflic wool, hair or silk | polyester 1 and/or 4 Part 12 (dimethylformamide)
I: and Part 4 (alkaline sodium hypochlorite)
19 acrylic silk wool or hair 4 Part 12 (dimethylformamide)
I: and Part 18 (sulfuric acid 75 % mass
fraction)
20 |: acrylic | wool, hair or silk [cotton, viscose, |1 and/or 4 Part 12 (dimethylformamide)
- cupro or modal and Part 4 (alkaline sodium hypochlorite)
21 H wool, hair or silk | cotton, viscose, | polyester 4 Part 4 (alkaline sodium hypochlorite)
cupro or modal and Part 11 (sulfuric acid 75 % mass
fraction)
22 viscose, cupro | cotton olyester 2 and/or 4 Part 6 (zinc chloride/formic acid)
p poly
8; rﬁigz:n types and Part 11 (sulfuric acid 75 % mass
fraction)
23 acrylic viscose, cupro | cotton 4 Part 12 (dimethylformamide)
g; nc]:ggt;ln types and Part 6 (zinc chloride/formic acid)
24 certain viscose,  cupro | cotton 1 and/or 4 Part 13 (carbon disulfide/acetone

chlorofibres

or certain types
of modal

55,5/44,5 volume fraction)
and Part 6 (zinc chloride/formic acid)

or

—Parl-‘JZ (dimethylformamide)

and Part 6 (zinc chloride/formic acid)

12
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Mixture | Component fibres (in the order of dissolution) Corresponding parts of
Variant (showing reagents used,
1st component | 2nd component | 3rd component in the order of dissolution)
25 acetate viscose, cupro | cotton 4 Part 3 (acetone):l
g][ n::g(rjt:llin types and Part 6 (zinc chloride/formic acid)
26 triacetate viscose, cupro | cotton 4 Rart 10 (dichloromethane)
g][ n::g(rjt:llin types and Part 6 (zinc chloride/formic acid)
27 acetate silk wool or hair 4 Part 8 (acetone 70 % vol Tolp)]
and Part 18 (sulfuric acid 75 % mass
fraction)
28 triacetate silk wool or hair 4 Part 10 (dichloromethane)
and rart 18)(sulfuric acid 75 % mass
raction —
29 acetate acrylic cotton, viscose, 4 Part 3 (acetone) -
cupro or modal and Part 12 (dimethylformamide)
30 triacetate acrylic cotton, viscose, 4 Part 10 (dichloromethane)
cupro or modal and Part 12 (dimethylformamide)
31 triacetate polyamide cotton, viscose, 4 Part 10 (dichloromethane)
cupro or modal and Part 7 (formic acid 80 % mass fraction)
32 triacetate cotton, viscose, | polyester 4 Part 10 (dichloromethane)
cupro or modal and Part 11 (sulfuric acid 75 % mass
fraction)
33 acetate polyamide polyester or 4 Part 3 (acetone)
acrylic and Part 7 (formic acid 80 % mass fraction)
34 acetate acrylic polyester 4 Part 3 (acetone)
and Part 12 (dimethylformamide)
35 certain cotton, viscose, | polyester 4 Part 12 (dimethylformamide)
chlorofibres cupro or modal and Part 11 (sulfuric acid 75 % mass
fraction)
or
Part 13 (carbon disulfide/acetone
55,5/44,5 volume fraction)
I:| and Part 11 (sulfuric acid 75 % mass

fraction)
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