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FOREWORD 

ISO (the International Organization for Standardization) is a worldwide federation 
of national Standards institutes (ISO member bodies). The work of developing 
International Standards is carried out through ISO 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 ISO, 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 ISO Council. 

International Standard ISO 1833 was developed by Technical Committee 
ISO/TC 38, Textiles. This second edition has been approved by the member bodies 
of the following countries : 

Austral ia 
Belgium 
Bulgaria 
Canada 
Czechoslovakia 
Denmark 
Egypt, Arab Rep. of 
Finland 
France 
Germanyl ) 
G reece 

1) With the exception of su b-clauses 1.4.1 and 1.4.6 and cl auses 16 and 17. 

2) With the exception of clause 18. 

Hungary 
India 
Iran 
Israel 
Japan 
Korea, Rep. of 
Mexico 
Netherlands 
New Zealand 
Norway 
Poland 

The member - body of the 
docu ment on technica I grounds 

Portugal 
Romania 
South Africa, Rep. of 
Spain 
Sweden 
Switzerland 
Turkey 
United Kingdom*) 
U.S.S.R. 
Yugoslavia 

following country expressed di saPP roval of the 

I taly 

This second edition cancels and replaces ISO 18334973 as weil as Amendment 1 
and Addendum 1 to the first edition. lt also incorporates Amendment 2 and 
Addendum 2 which were approved by member bodies in 1977 but not published. 

0 International Organkation for Standardkation, 1977 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 1833-1977 (E) 

Textiles - Binary fibre mixtures - Quantitative Chemical 
analysis 

0 INTRODUCTION 

In general, the methods described in this International 
Standard are based on the selective Solution of an individual 
component. After the removal of a component, the 
insoluble residue is weighed, and the Proportion of soluble 
component is calculated from the loss in mass. The 
information common to the analyses by this method of all 
fibre mixtures, whatever their composition, is given in 
clause 1 of this International Standard. This should be 
used in conjunction with the succeeding individual clauses 
of the document which contain the detailed procedures 
applicable to particular fibre mixtures. Where, occasionally, 
an analysis is based on a principle other than selective 
Solution, full details are given in the appropriate clause. 

Mixtures of fibres during processing and, to a lesser extent, 
finished textiles may contain fats, waxes or dressings, either 
occurring naturally or added to facilitate processing. Salts 
and other watet--soluble matter may also be present. Some 
or all of these substances would be removed during analysis, 
and calculated as the soluble-fibre component. To avoid 
this error, non-fibrous matter must be removed before 
analysis and a method of pre-treatment for removing oils, 
fats, waxes and water-soluble matter is given in clause 1. 

In addition, textiles may contain resins or other matter 
added to bond the fibres together or to confer special 
properties, such as water-repellence or crease-resistance. 
Such matter, including dyestuffs in exceptional cases, may 
interfere with the action of the reagent on the soluble 
component and/or it may be partially or completely 
removed by the reagent. This type of added matter may 
also Cause errors and should be removed before the Sample 
is analysed. If it is impossible to remove such added matter, 
the methods of analysis are no longer applicable. Dye in 
dyed fibres is considered to be an integral part of the fibre 
and is not removed. 

Most textile fibres contain water, the amount depending on 
the type of fibre and on the relative humidity of the 
surrounding air. Analyses are conducted on the basis of dry 

mass, and a procedure for determining the dry mass of test 
specimens and residues is given in clause 1. The result is 
therefore obtained on the basis of clean, dry fibres. 

Provision is made for recalculating the result on the basis of 

1) agreed allowances for moisture content l) , 

2) agreed allowances for moisture and also for 

a) fibrous matter removed in the pre-treatment, and 

b) non-fibrous matter (for example, fibre dressing, 
processing Oil, or size) that tan be properly regarded 
as part of the fibre as an article of commerce. 

In some methods, the insoluble component of a mixture 
may be partially dissolved in the reagent used to dissolve 
the soluble compont;nt. Where possible, reagents have been 
Chosen that have little or no effect on the insoluble fibres. 
If loss in mass is known to occur during the analysis, the 
result should be corrected; correction factors for this 
purpose are given. These correction factors have been 
determined in several laboratories by treating, in the 
appropriate reagent as specified in the method of analysis, 
fibres cleaned by the pre-treatment. These correction 
factors apply only to undegraded fibres, and different 
correction factors may be necessar\/ if the fibres have been 
degraded during processing. 

The procedures given apply to Single determinations; at 
least two determinations on separate test specimens should 
be made, but more may be carried out if desired. Before 
proceeding with any analysis, all the fibres present in the 
mixture should have been identified. For confirmation, 
unless it is technically impossible, it is recommended that 
use be made of alternative procedures whereby the 
constituent that would be the residue in the Standard 
method is dissolved out first. 

If it is practicable to separate the components of a mixture 
manually, that method should be used in preference to the 
Chemical methods of analysis given in this International 
Standard. 

1) Suitable values are the officiai regains, where available, of the respective fibres 
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ISO1833-1977(E) 

1 INFORMATION COMMON TO THE METHODS 
GIVEN FOR QUANTITATIVE CHEMICAL ANALYSIS 
OF BINARY FIBRE MIXTURES 

1.1 Scope and field of application 

This International Standard contains methods for the 
quantitative Chemical analysis of various binar-y mixtures of 
fibres. The methods given are applicable in general to fibres 
in any textile form. Where certain textile forms are 
excepted, these are listed in the “field of application” 
clause of the individual method. 

1.2 Principle 

After the identification of the components of a mixture, 
one component is removed, usually by selective Solution, 
the insoluble residue is weighed, and the proportions of 
soluble component calculated from the loss in mass. The 
fibre in the larger proportion is removed first. 

1.3 Reagents 

All reagents used shall be chemically pure. 

1.3.1 Light Petroleum, redistilled, distilling between 40 
and 60 “C. 

1.3.2 Distilled or deionized water. 

1.3.3 Additional reagents as specified in the appropriate 
clauses of this International Standard. 

1.4 Apparatus 

1.4.1 Glass filter crucible, capacity 30 to 40 ml, with 
sealed-in sintered disk filter with pore size of 90 to 150 Pm. 

The crucible shall be provided with either a ground glass 
stopper or a watch-glass cover. 

In place of a glass filter crucible, any other apparatus giving 
identical results may be used. 

1.42 Vacuum f lask. 

1.4.3 Desiccator containing self-indicating silica gel. 

1.4.4 Ventilated oven for drying specimens at 105 * 3 “C. 

1.4.5 Analytical balance accurate to 0,000 2 g. 

1.4.6 Soxhlet extraction apparatus, of sufficient size to 
give a volume, in millilitres, equal to 20 times the mass, in 
grams, of the specimen, or any other apparatus giving 
identical results. 

1.4.7 Additional apparatus as specified in the appropriate 
clauses of this International Standard. 

1.5 Conditioning and testing atmosphere 

Because dry masses are determined, it is unnecessary to 
condition the specimen. The analysis is carried out under 
ordinary room conditions. 

1.6 Sampling and pre-treatment of Sample 

1.6.1 Sampling 

Take a laboratory test Sample ‘) that is representative of the 
laboratory bulk Sample and sufficient to provide all the 
specimens, each of at least 1 g, that are required. Fabrics 
may contain yarns of different composition and account 
must be taken of this fact in the sampling of the fabric. 
Treat the Sample as described in 1.6.2. 

1.6.2 Pr-e-treatment of iaboratory test Sample 

Extract the air-dry Sample in a Soxhlet apparatus with light 
Petroleum for 1 h at a minimum rate of 6 cycles per hour. 
Allow the light Petroleum to evaporate from the Sample 
and then soak the specimen in cold water for 1 h and then 
in water at 65 + 5 “C for a further 1 h. In both cases use a 
liquor : specimen ratio of 100 : 1 and agitate the liquor 
from time to time. Remove the excess water from the 
Sample by squeezing, suction, or centrifuging and then 
allow the Sample to become air-dry. 

Where non-fibrous matter cannot be extracted with light 
Petroleum and water, it shall be removed by a suitable 
method that does not substantially alter any of the fibre 
constituents. However, for some unbleached, natura/ 
vegetable fibres (for example jute, Coir) it is to be noted 
that normal pre-treatment with light Petroleum and water 
does not remove all the natura1 non-fibrous substances; 
nevertheless, additional pre-treatment is not applied unless 
the Sample does contain finishes insoluble in both light 
Petroleum and water. 

1.7 Test procedure 

1.7.1 General ins truc tions 

1.7.1.1 DRY ING 

Conduct all drying operations for not less than 4 h and not 
more than 16 h at 105 i 3 “C in a ventilated oven with the 
oven door closed throughout. 

1.7.1.2 DRYING OF SPECIMEN 

Dry the specimen in a weighing bottle with its stopper 
beside it. After drying, stopper the weighing bottle before 
removing it from the oven, and transfer it quickly to a 
desiccator. 

1.7.1.3 DRYING OF CRUCIBLE AND RESIDUE 

Dry the filter crucible with its stopper or cover beside it in 
the oven. After drying, close the crucible and transfer it 
quickly to a desiccator. 

1) See ISO 5089, Textiles - Preparatjon of faboratory testsamplesand testspecimens forchemical testing. (At present at the Stage of draft.) 
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ISO 18334977 (E) 

1.7.1.4 COOLING 1 l .2 Method based on clean dry mass with percen tage 
additions for mois ture 

Conduct all cooling operations until complete cooling is 
attained, and in any case for not less than 2 h with the 
desiccator beside the balance. PM = 

IOOP (1 + 0,Ol a2) 

P (1 + 0,Ol a2) +(lOO-P) (1 + 0,Ol al) 

1.7.1.5 WEIGH ING 

After cooling, complete the weighing of the weighing bottle 
or crucible within 2 min of its removal from the desiccator. 
Weigh to an accuracy of 0,000 2 g. 

where 

PM is the percentage of clean insoluble component 
with percentage additions for moisture; 

NOTE - DO not handle the crucibles, specimens or residues with 
bare hands during the drying, cooling and weighing operations. 

1.7.2 Procedure 

P is the percentage of clean dry insoluble component; 

a1 is the percentage. addition to the soluble component 
for moisture; 

Take from the pre-treated laboratory test Sample a test 
specimen weighing about 1 g. Cut yarn or dissected cloth 
into lengths of about 10 mm. Dry the specimen in a 
weighing bottle, cool it in a desiccator and weigh it. 
Transfer the specimen to the glass vessel specified in the 
appropriate clause of this International Standard, reweigh 
the weighing bottle immediately, and obtain the dry mass 
of the specimen by differente. 

a2 is the percentage addition to the insoluble 
component for moisture. 

1 AS.3 Method based on clean dry mass with percentage 
additions for moisture and 

a) fibrous matter removed in the pre-treatment, and 

Complete the test procedure as specified in the appropriate 
clause of this International Standard, and examine the 
residue microscopically, or otherwise, as appropriate, to 
check that the treatment has in fact completely removed 
the soluble fibre. 

b) non-f ibrous matter 

100 P [l + 0,Ol (a, + b2)] 

‘,=P[l +O,Ol (a2+b2)]+(100-P)[l -I-O,01 (a, -t-b,)] 

1.8 Calculation and expression of results where 

Express the mass of the insoluble component as a 
percentage of the total mass of fibre in the mixture. 
Calculate the result on a clean dry mass basis as in 1.8.1, or 
on clean dry mass with agreed percentage additions for 
moisture as in 1.8.2, or on clean dry mass with agreed 
percentage additions for moisture and 

PA is the percentage of clean insoluble component in 
the mixture with percentage additions for moisture and 
non-fibrous matter; 

P is the percentage of clean dry insoluble component; 

a1 is the percentage addition to the soluble component 

a) fibrous matter removed in the pre-treatment, and 
for moisture; 

b) non-f i brous matter 

as in 1.8.3. 

a2 is the percentage addition to the insoluble 
component for moisture; 

Obtain the percentage of the soluble component by 
differente. State which of the calculation procedures has 
been used and, if it is the second or third, state the values 

bl is the percentage loss of soluble fibrous matter 
caused by the pre-treatment, and/or the percentage 
addition to the soluble component for non-fibrous 
matter; 

of the percentage additions. 

1.8.1 Me thod based on clean dry mass 
b2 is the perce ntage loss of i nsoluble fibrous matter 
caused by the pre-tr ‘eatment, andlor the per centage 
addition to the insoluble component for non-fibrous 
matter. 

The percentage of the second component (PzA %) is equal 
to IOO-PA %. 

Where a special pre-treatment has been used, the values of 
bt and 62 should be determined, if possible, by submitting 
each of the pure fibre constituents to pre-treatment applied 
in the analysis. Pure fibres are those free from all 

100mI d 
P= 

m0 
where 

P is the percentage of clean dry insoluble component; 

m. is the dry mass of the specimen; 

m1 is the dry mass of the residue; 

d is the correction factor of Variation in mass of the 
insoluble component in the reagent. Suitable values of d 
are given in the appropriate clauses of this International 
Standard. 

non-fibrous material except that which they normally 
contain (either naturally or because of the manufacturing 
process) , in the state (unbleached, bleached) in which they 
are foun d in the material to be analysed. 
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1833-1977 (E) 

The precision indicated in individual methods relates to the 
reproducibi I ity. This refers to the reliabiiity, i.e. the 
closeness sf agreement between experimental values 
obtained by operators in different laboratories or at 
different times, using the Same method on specimens 0% an 
identical, consistent mixture. 

The reproducibility is expressed by confidence Limits of the 
resufts for a confidence fevel of 95 %. 

By this is meant that the dif-ference between two results in 
a series of analyses made in different iaboratories would be 
exceeded only in 5 cases out of iO0, when the Standard 
method is applied to an identicai, consistent mixture. 

Test report 

The test report shall include the foflowing particulars : 

a) reference to this International Standard; 

b) whether the result relates to the overall composition 
sf the material or to an individual component sf the 
assembliy; 

c) details sf any special treatment for the removal o-f 
size or finish given in addition to the specified 
pre-treatment; 

6) the individual results and the arithmetic mean, each 
$0 an accuracy of O,I ; 

whether the res& is based on 

1) clean dry mass; 

2) clean dry mass with percentage additions for 
moisture, giving the values of the percentage 
additions; 

3) clean dry mass with percentage additions for 
moisture and loss of fibrous matter caused by the 
pre-treatment, giving the values of the percentage 
additions; 

4) clean dry mass with percentage additions for 
moisture and non-fibrous matter, giving the vaiues of 
the percentage additions. 

ERT OT%lER 
FBBRES 

.I Field sf applicatisn 

This method is applicable, after removal sf non-fibrous 
matter, to binary mixtures sf acetate with wool, silk, 
regenerated Protein, cotton (scoured, kiered, or bieached), 
cupro, viscose, modal, Polyamide, Polyester, acrylic and 
glass f ibres. It is not applicable to mixtures containinq . 
modacrylic fibres, nor to mixtures containing acetate fibres 
that have been deacetylated on the surface. 

The acetate is dissolved out from a known dry mass of the 
mixture, with acetone. The residue is collected, washed, 
dried and weighed; its mass, corrected if necessary, is 
expressed as a percentage of the dry mass sf the mixture. 
The percentage of acetate is found by differente. 

dditional aeagent 

cetone, distiiling between 55 and 57 ,:C. 

2.4 dditionai apparatus 

minimum capacity 200 ml, glass-stoppered. 

2.5 Test procedure 

Follow the procedure described in 1.7.2 and then proceed 
as follows : 

To the specimen contained in the conica! flask (2.4) add 
100 ml of acetone (2.3) per gram sf specimen, Shake the 
flask, allow it to stand for 30 min at room temperature and 
then decant the liquid through the weighed filter crucible. 
Repeat the treatment twice more (making three extractions 
in all) but for periods sf 15 min only, so that the total time 
of treatment in acetone is 1 h. Wash the residue into the 
filter- crucible with acetonee and drain with suction. Refill 
the crucible with acetone and allow it to drain under 
grawity. FinaBIy, drain the crucible with suction, dry the 
crucible and residue, and cool and weigh them. 

2.6 ~a~c~~at~~~ and expression of results 

Calculate the results as described in 1.8. The vafue ofd 
BS 1 ,oo. 

2. Precision 

0n a homogeneous mixture of textile materials the 
confidence Limits of the results obtained by this method are 
not greater than + 1 for the confidence level of 95 %. 

IIXTURES C-N= CERT 
ER FIBRES 

3.1 Fieid of application 

This method is applicabie, after removal of non-fibrous 
matter, to binary mixtures of certain non-Protein fibres and 
one Protein fibre, as follows : 

- wool, chemically treated woo3, raw and degummed 
silk, raw and bleached tussah silk, mohair, cashmere, 
regenerated Protein fibres based on casein, 

mixed with : 

- cotton, cupro, viscose, modal, acryiic, chlorofibres, 
olyamide, Polyester, poIypropylene and giass. 

lf severali Protein fibres are present, the method gives the 
total of their amounts but not their individual quantities. 
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ISO 18334977 (E) 

3.2 Principle 

The Protein fibre is dissolved out from a known dry mass of 
the mixture with alkaline sodium hypochlorite. The residue 
is collected, washed, dried and weighed; its mass, corrected 
if necessary, is expressed as a percentage of the dry mass of 
the mixture. The percentage of Protein fibre is found by 
differente. 

present, a preliminary test should be carried out to see 
whether it is soluble in the reagent. The method is not 
applicable to mixtures in which the cotton has suffered 
extensive Chemical degradation, ( nor when the viscose, 
cupro or modal fibre is rendered incompletely soluble by 
the presence of certain permanent finishes or reactive dyes 
that cannot be removed completely. 

4.2 Principle 
3.3 Additional reagents 

3.3.1 Hypochlorite reagent. 1 M sodium hypochlorite 
Solution to which has been added a sufficient quantity of 
sodium hydroxide to bring the concentration of sodium 
hydroxide to 5 g/l. The Solution may be standardized 
iodometrically but its concentration is not critical within 
the range 0,9 M to IJ M. 

3.3.2 Acetic acid, dilute Solution. Dilute 5 ml of glacial 
acetic acid to 1 I with water. 

3.4 Additional apparatus 

Glass beaker, minimum capacity 250 ml. 

3.5 Test procedure 

Follow the procedure 
as follo WS : 

described in 1.7.2 and then proceed 

To the specimen contained in the glass beaker (3.4) add 
100 ml of hypochlorite reagent (3.3.1) per gram of 
specimen, stir vigorously to wet out the specimen and leave 
for 30 min, stirring vigorously at intervals. Filter the 
contents of the beaker through the weighed filter crucible 
and transfer any residual fibres to the crucible by washing 
out the beaker with a little hypochlorite reagent. Drain the 
crucible with suction and wash the residue successively with 
water, dilute acetic acid (3.3.2), and finally water, draining 
the crucible with suction after each addition. (DO not apply 
suction until each washing liquor has drained under 
gravity.) Finally, drain the crucible with suction, dry the 
crucible and residue, and cool and weigh them. 

3.6 Calculation and expression of results 

Calculate the results as described in 1.8. The value of d 
is 1,00 except for raw cotton, for which d = 1,03. 

3.7 Precision 

On a homogeneous mixture of textile materials the 
confidence limits of the results obtained by this method are 
not greater than + 1 for the confidence level of 95 %. 

4 MIXTURES OF VISCOSE OR CUPRO AND COTTON 
FIBRES USING SODIUM ZINCATE 

4.1 Field of application 

This method is applicable, after removal of non-fibrous 
matter, to binary mixtures of viscose or most of the current 
cupro and modal fibres with raw, scoured, kiered, or 
bleached cotton. lf a cupro or modal fibre is found to be 

The viscose, cupro or modal fibre is dissolved from a known 
dry mass of the mixture, with sodium zincate Solution. The 
residue is collected, washed, dried, and weighed; its 
corrected mass is expressed as a percentage of the dry mass 
of the mixture. The percentage of viscose, cupro or modal 
fibre is found by differente. 

4.3 Additional reagents 

4.3.1 Sodium zincate (stock solution). Determine the 
NaOH content of sodium hydroxide pellets and dissolve the 
equivalent of 180 g of NaOH in 180 to 200 ml of water. 
Stir the Solution continuously with a mechanical 
stirrer (4.4.2), and add gradually 80 g of zinc Oxide of 
analytical reagent quality, at the same time gradually 
heating the Solution. When all the zinc Oxide has been 
added, heat the Solution until it boils gently; continue 
boiling the Solution until it becomes clear or only slightly 
turbid, then cool it, add 20 ml of water, stir thoroughly, 
cool to room temperature, and make up to 500 ml with 
water in a graduated flask. Filter the Solution through a 
sintered glass filter, with pore size 40 to 90 Pm, before use. 

4.3.2 Sodium zincate, dilute Solution (working solution). 
To 1 volume (accurately measured) of stock sodium zincate 
Solution (4.3.1) add, while stirring, 2 volumes of water. Mix 
thoroughly, and use within 24 h of preparation. 

4.3.3 Ammonia, dilute solution. Dilute 200 ml of 
concentrated ammonia Solution (p 0,880 g/ml) to 1 I with 
water. 

4.3.4 Acetic acid, di lute sol 
acetic acid to 1 I with water. 

4.4 Additional apparatus 

4.4.1 

4.4.2 

Mechanical shaker. 

Mechanical stirrer. 

ution. Dilute 50 ml of glacial 

4.4.3 Conical flask, minimum capacity 500 ml, 
glass-stoppered. 

4.5 Test procedure 

Fo Ilow th 
as fol lows 

e Pr ocedu re described in 1.7.2 and then proceed 

To the specimen contained in the conical flask (4.4.,3) add 
150 ml of freshly prepared dilute sodium zincate Solution 
(4.3.2) per gram of specimen. 
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