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INTERNATIONAL STANDARD

ISO 1833-1977 (E)

Textiles — Binary fibre mixtures — Quantitative chemical

analysis

0 INTRPDUCTION

In generpl, 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
compongnt is calculated from the loss in mass. The
informat{on common to the analyses by this method of all
fibre miktures, whatever their composition, is given in
clause 1 |of this International Standard. This should be
used in ¢onjunction with the succeeding individual clauses
of the document which contain the detailed procedures
applicablp to particular fibre mixtures. Where, occasionally,
an analysis is based on a principle other than seleetive
solution,| full details are given in the appropriate clause.

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

In addit|on, textiles/may contain resins or other matter
added t¢ bond, the fibres together or to confer special
propertigs, _Such as water-repellence or crease-resistance.
Such mafttetr, including dyestuffs in exceptional cases, may

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

Provision is¢gmade for recalculating the resujt on the basis of
1) agréed allowances for moisture content 1,

2)\agreed allowances for moisture and glso for

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

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

In some methods, the insoluble compondnt of a mixture
may be partially dissolved in the reagent|used to dissolve
the soluble component. Where possible, repgents 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 fa¢tors 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 fibrep, and different
correction factors may be necessary if the|fibres have been
degraded during processing.

The procedures given apply to single d¢terminations; at
least two determinations on separate test $pecimens should

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

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 official regains, where available, of the respective fibres
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GIVEN FOR QUANTITATI VE CHEMICA
OF BINARY FIBRE MIXTURES

1.1 Scope and field of application

This International Standard contains methods for the
quantitative chemical analysis of various binary 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”

ciause of the individuai method.

1.5 Conditioning and testing atm

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 representatlve of the

A ~ em~y 1"
oratcry bulk sample and sufficient to provide all the

1.2 Principle

A Lo

ATLer tne lOenIIT
one component
the insoluble res
soluble compone
fibre in the larger
1.3 Reagents

All reagents used

1.3.1 Light pet
and 60 °C.

1.3.2 Distilled o

1.3.3 Additional
clauses of this Int

1.4 Apparatus

cation of the components of a mixture,

removed, usually by selective solution,
due is weighed, and the proportions of
ht calculated from the loss in mass. The

proportion is removed first.

Ehall be chemically pure.

oleum, redistilled, distilling between 40

deionized water.

reagents as specified in the appropriate
brnational Standard.

1.4.1 Glass filter crucible, capacity 30 to 40 ml, ‘with

sealed-in sintered

The crucible shal

disk filter with pore size of 90to\150 um.

be provided with either a-ground glass

stopper or a watch-glass cover.

In place of aglas
identical results m

1.4.2 Vacuum fl

1.4.3 Desiccator

filter crucible, anylether apparatus giving
ay be used.

hsk.

containing self-indicating silica gel.

SPECITITETTS, eachof atteast—+g,thatare requited] Fabrics
may contain yarns of different compositionsand|account
must be taken of this fact in the samplind_of the fabric.

1.6.2 Pre-treatment of laboratory tést;sample

Extract the air-dry sample in a Soxhiet apparatus With light
petroleum for 1 h at a mininium rate of 6 cycles per hour.
Allow the light petroleum to evaporate from thg sample
and then soak the specimen in cold water for 1 h and then
in water at 65 + 5 °G.for a further 1 h. In both cdses use a
liguor : specimen ratio of 100 : 1 and agitate t:lae liquor
from time to<time. Remove the excess water from the
sample by s$queezing, suction, or centrifuging gnd then
allow the sample to become air-dry.

Where, non-fibrous matter cannot be extracted with light
petroteum and water, it shall be removed by alsuitable
miethod that does not substantially alter any of fhe fibre
constituents. However, for some unbleached,| natural
vegetable fibres (for example jute, coir) it is to be noted
that normal pre-treatment with light petroleum ahd water
does not remove all the natural non-fibrous substances;
nevertheless, additional pre-treatment is not appligd unless
the sample does contain finishes insoluble in bgth light
petroleum and water.

1.7 Test procedure

1.7.1 General instructions

1.7.1.1 DRYING

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

1.4.4 Ventilated

1.4.5 Analytical

oven for drying specimens at 105+ 3 "C.

balance accurate to 0,000 2 g.

1.4.6 Soxhlet extraction apparatus, of sufficient size to

give a volume, in
grams,
identical results.

1.4.7 Additional
clauses of this Int

millilitres, equal to 20 times the mass, in

of the specimen, or any other apparatus giving

apparatus as specified in the appropriate
ernational Standard.

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 — Preparation of laboratory test samples and test specimens for chemical testing. (At present at the stage of draft.)

2
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1.7.1.4 CooLING

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.

1.7.15 WEIGHING

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.

1ISO

1833-1977 (E)

1.8.2 Method based on clean dry mass with percentage

additions for moisture

1002 (1 + 0,01 a5)

P

where

~ P(1+0,01a5) +(100—P) (1+0,01a,)

Py is the percentage of clean insoluble component

with percentage additions for moisture;

NOTE —lDo not handle the crucibles, specimens or residues with
bare handf during the drying, cooling and weighing operations.

1.7.2 Procedure

Take frgm the pre-treated laboratory test sample a test
specimer) weighing about 1 g. Cut yarn or dissected cloth
into lenjgths 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
appropripte clause of this International Standard, reweigh
the weidhing bottle immediately, and obtain the dry mass
of the spgecimen by difference.

Completp the test procedure as specified in the appropriate
clause this International Standard, and examine the
residue microscopically, or otherwise, as appropriate, to
check tHat the treatment has in fact completely removed
the solulple fibre.

1.8 Calpulation and expression of results

Express | the mass of the insoluble componént as a
percentage of the total mass of fibre in (the' mixture.
Calculaté the result on a clean dry mass basis as in 1.8.1, or
on clea dry mass with agreed percentage additions for
moisturd as in 1.8.2, or on clean dry)mass with agreed
percentage additions for moisture and

a) fiprous matter removed¢n.the pre-treatment, and
b) npn-fibrous matter

asin 1.8/3.

Obtain [the percéntage of the soluble component by
differenge. Stafé~which of the calculation procedures has
been us¢d and)if it is the second or third, state the values
of the pgrcentage additions.

P is the percentage of clean dry inspluble component;

a, is the percentage addition tolthe soluble component

for moisture;

ap, is the
component for moisture.

percentage ()addition tol the

insoluble

1.8.3 Method based on clean dry mass|with percentage

additions for moisture and

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

b) . ‘non-fibrous matter

100 P[1+ 0,01 (a5 + 4,)]

P ==
ATP[140,01(ay +b,)]+(100-P)[1+0,01 (@, +b,)]

where

P, is the percentage of clean insoluljle component in

the mixture with percentage additions
non-fibrous matter;

P is the percentage of clean dry inso

for moisture and

uble component;

a4 is the percentage addition to the sqluble component

for moisture;

a, is the percentage
component for moisture;

b, is the percentage loss of solubl

caused by the pre-treatment, and/o

addition to the soluble component
matter;

addition td

the insoluble

b fibrous matter
the percentage
for non-fibrous

1.8.1 Method based on clean dry mass

Mo

P
where
P is the percentage of clean dry insoluble component;
mg is the dry mass of the specimen;
my 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.

N M Y 4 ] £ 3 RN
L] TS oc PeTetitagt—oS5— 07 1Tis0Tao

e fibrous matter

caused by the pre-treatment, and/or the percentage
addition to the insoluble component for non-fibrous

matter.

The percentage of the second component (P %) is equal

to 100 — P, %.

Where a special pre-treatment has been used, the values of

b, and b, 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

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 found in the material to be analysed.
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1.9 Precisiono
The precision indicated in individual methods relates to the
reproducibility. This refers to the reliability, i.e. the
closeness of agreement between experimental values
obtained by operators in different laboratories or at
different times, using the same method on specimens of an

identical, consistent mixture.

The reproducibility is expressed by confidence limits of the
results for a confidence level of 95 %.

2.2 Principie

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 of the mixture.
The percentage of acetate is found by difference.

2.3 Additional reagent

By this is meant phatthe-dtHferencebetweemtworesattsTm
a series of analysgs made in different laboratories would be
exceeded only i} 5 cases out of 100, when the standard

method is applied to an ident

1.10 Test report
The test report sHall include the following particulars :
a) reference tp this International Standard;

b) whether the result relates to the overall composition
of the materifil or to an individual component of the
assembly;

c) details of pny special treatment for the removal of
size or finish given in addition to the specified
pre-treatment;

d) the individual results and the arithmetic mean, each
to an accuracy|of G,1;

e) whether the result is based on
1) clean dily mass;

2) clean dry mass with percentage additions for
moisture, piving the values of the \.percentage
additions;

3) clean dry mass with perceftage additions for
moisture aipd loss of fibrousCmatter caused by the
pre-treatmeht, giving the_ valles of the percentage
additions;

4) clean dry mass\With percentage additions for
moisture and nonsfibrous matter, giving the values of
the percentdge. additions.

2.4 Additional apparatus
Conical flask, minimum capacity 200 ml, glass-stpppered.

2.5 Test procedure

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

To the specimen contained in the conical flask (R.4) add
106 m! of acetone {223} per gram of specimen, shake the
flask, allow it to stand for 30 min at room temperafture and
then decant théliquid through the weighed filter frucible.
Repeat the treatment twice more (making three exiractions
in all) but &or periods of 15 min only, so that the t¢tal time
of treatment in acetone is 1 h. Wash the residue finto the
filterJckucible with acetone, and drain with suctioh. Refill
thecrucible with acetone and allow it to draih under
gravity. Finally, drain the crucible with suction,|dry the
trucible and residue, and cool and weigh them.

2.6 Calculation and expression of results

Calculate the results as described in 1.8. The value of d
is 1,00.

2.7 Precision

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

3 MIXTURES OF CERTAIN PROTEIN AND CERTAIN
OTHER FIBRES

3.1 _Field of application

2 MIXTURES OF ACETATE AND CERTAIN OTHER
FIBRES

2.1 Field of application

This method is applicable, after removal of non-fibrous
matter, to binary mixtures of acetate with wool, silk,
regenerated protein, cotton (scoured, kiered, or bleached),
cupro, viscose, modal, polyamide, polyester, acrylic and
glass fibres. It is not applicable to mixtures containing
modacrylic fibres, nor to mixtures containing acetate fibres
that have been deacetylated on the surface.

4

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

— wool, chemically treated wool, raw and degummed
silk, raw and bleached tussah silk, mohair, cashmere,
regenerated protein fibres based on casein,

mixed with :

— cotton, cupro, viscose, modal, acryiic, chiorofibres,
polyamide, polyester, polypropylene and giass.

If several protein fibres are present, the method gives the
total of their amounts but not their individuai quantities.
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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
difference.

3.3 Additional reagents

33.1 H . 1M sodium chlori
solution fo which has been added a sufficient quantity of

3.4 Additional apparatus

Glass beaker, minimum capacity 250 mi.

3.5 Tes{ procedure

Follow the procedure described in 1.7.2 and then proceed
as follow} :

To the 4pecimen contained in the glass beaker (3.4) add
100 ml jof 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 trangfer any residual fibres to the crucibl¢ by washing
out the heaker with a little hypochlorite reagent. Drain the
crucible vith suction and wash the residue.successively with
water, dijute acetic acid (3.3.2), and finally water, draining
the cruciple with suction after each addition. (Do not apply
suction [until each washing liquor has drained under
gravity.) |Finally, drain the crtcible with suction, dry the
crucible 3nd residue, and co6land weigh them.

3.6 Caldulation and expression of results

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

3.7 Predision

ISO 1833-1977 (E)

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

The viscose, cupro or modal fibre is dissolved from a known

ate solution. The

residue is collected, washed, dried,”'arld weighed; its
corrected mass is expressed as a pergentage of the dry mass

of the mixture. The percentage of viscose,
fibre is found by difference.

4.3 Additional reagents

4.3.1 Sodium zincate) (stock solution).

cupro or modal

Determine the

NaOH content of sadium hydroxide pellets and dissolve the
equivalent of 180-g of NaOH in 180 to 200 ml of water.

Stir the solGtion continuously with

a mechanical

stirrer (4.4.2)Y and add gradually 80 g off zinc oxide of

analytical reagent quality, at the same
heating.'the solution. When all the zinc
added, heat the solution until it boils

time gradually
oxide has been
ently; continue

beiling the solution until it becomes clear| or only slightly

turbid, then cool it, add 20 ml of water,
cool to room temperature, and make up
water in a graduated flask. Filter the sol

stir thoroughly,
to 500 m! with
ution through a

sintered glass filter, with pore size 40 to 9q um, before use.

4.3.2 Sodium zincate, dilute solution (working solution).

To 1 volume (accurately measured) of stoc

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.

Dildte 200 m! of

concentrated ammonia solution (p 0,880 ¢/ml) to 1| with

water.

4.3.4 Acetic acid, dilute solution. Dilute
acetic acid to 1 | with water.

4.4 Additional apparatus

50 ml of glacial

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. If a cupro or modal fibre is found to be

4.4.T Mechanical shaker.

4.4.2 Mechanical stirrer.

4.4.3 Conical
glass-stoppered.

flask, minimum
4.5 Test procedure

Follow the procedure described in 1.7.2 a
as follows :

capacity

500 ml,

nd 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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Insert the stopper and shake the flask vigorously on the
mechanical shaker for 20 £ 1 min. Filter the contents of the
flask through the weighed filter crucible. Apply suction to
the crucible to remove excess liquor, again replace the
residue in the flask by means of forceps, add 100 ml of
ammonia solution (4.3.3), and shake the flask for 5 min on
the mechanical shaker (4.4.1). Filter the contents of the
flask through the same weighed filter crucible and wash any
fibres from the flask into the crucible with water. Wash the
crucible and residue with 100 ml of acetic acid solution
(4.3.4) and then thoroughly with water. (Do not apply
suction until e i T
gravity.) Finally,|drain the crucible with suction, dry the
crucible and residue, and cool and weigh them.

4.6 Calculation and expression of results

Calculate the resilts as described in 1.8. The value of d for
raw, scoured, kietled, or bleached cotton is 1,02.

5 MIXTURES QOF VISCOSE OR CERTAIN TYPES OF
CUPRO OR MODAL AND COTTON FIBRES USING
FORMIC ACID AND ZINC CHLORIDE

5.1 Field of apglication

This method is|applicable, after removal of non-fibrous
matter, to binaryl mixtures of viscose or most of the current
cupro and modal fibres with raw, scoured, kiered, or
bleached cotton| If a cupro or modal fibre is found to be
present, a preliminary test should be carried out to-sée
whether it is sojuble in the reagent. The method iswnot
applicable to mixtures in which the cotton hastsuffered
extensive chemigal degradation, nor when he “viscose,
cupro or modal [fibre is rendered incompletely-soluble by
the presence of dgertain permanent finishes.orreactive dyes
that cannot be refnoved completely.

5.2 Principle

The viscose, cupfo or modal\fibre is dissolved out from a
known dry mass| of the mixture, with a reagent composed
of formic acid aphd zinc'chloride. The residue is collected,
washed, dried and wéighed; its corrected mass is expressed
as a percentage| 6f9the dry mass of the mixture. The

5.4 Additional apparatus

5.4.1 Conical flask,
glass-stoppered.

minimum  capacity 200 ml,

5.4.2 Heating apparatus suitable for maintaining the
temperature of the flask at 40 = 2 °C.
5.5 Test procedure

Follow the procedure described in 1.7.2 and then proceed

follawic—

Place the specimen without delay in the onigal flask
(5.4.1) pre-heated to 40°C. Add 100 "off formic
acid/zinc chloride reagent (5.3.1) per gram of specimen,
pre-heated to 40 °C. Stopper the flaskland shake {t. Aliow
the flask and contents to remain at40 ~C for 2 hl 30 min,
shaking it twice during this time " at intervals ¢f about
45 min.

Filter the contents of thexflask through the weighed filter
crucible and wash any“fibres from the flask |nto the
crucible with the peagent. Rinse with a further 20 ml of
reagent. Wash thie) cfucible and residue thoroughly with
water at 40 G\ Rinse the residue with 100 mi| of cold
ammonia soldtion (5.3.2), ensuring that the residug remains
totally immersed in the solution for 10 min, then r|nse with
cold water. (Do not apply suction until each washihg liquor
has drained under gravity.) Finally, drain the crucfble with
suction, dry the crucible and residue, and cool apd weigh
them.

5.6 Calculation and expression of results

Calculate the results as described in 1.7.1. The value of d
is 1,02 for all types of cotton.

5.7 Precision

On a homogeneous mixture of textile matedials the
confidence limits of the results obtained by this mqthod are
not greater than * 2 for the confidence level of 95 %.

6 MIXTURES OF NYLON 6 OR NYLON 6/6 AND
CERTAIN OTHER FIBRES

6.1 Field of application

percentage of vistose, cupro or modat fibre is found by
difference.

5.3 Additional reagents

5.3.1 Formic acid/zinc chloride reagent. Prepare a solution
containing 20 g of anhydrous zinc chloride and 68 g of
anhydrous formic acid, made up to 100 g with water.

NOTE — The harmful effects of this reagent should be borne in
mind, and full precautions should be taken in its use.

5.3.2 Ammonia, dilute solution. Dilute 20ml of
concentrated ammonia solution (p 0,880 g/ml) to 11 with
water.

This method is applicable, after removal of non-fibrous
matter, to binary mixtures of nylon 6 or nylon 6.6 with
cotton, viscose, cupro, modal, polyester, polypropylene,
chlorofibre, acrylic or glass fibre. It is applicable also to
mixtures with wool, but when the wool content exceeds
25 %, the method described in clause 3 should be used.

6.2 Principle

The polyamide is dissolved out from a known dry mass of
the mixture, with aqueous formic acid. 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 nylon 6 or nylon 6.6 fibre is
found by difference.
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6.3 Additional reagents

6.3.1 Formic acid, 80% (m/m) (p 1,186 g/ml). Dilute
880 m! of 90 % (m/m) formic acid (p 1,204 g/ml) to 11
with water. Alternatively, dilute 780 ml of 98 to 100 %
(m/m) formic acid (p 1,220 g/ml) to 11| with water. The
concentration is not critical within the range 77 to 83 %
(m/m) formic acid.

80 mi of

6.3.2 Ammonia, dilute solution. Dilute

ISO

7.3 Additional reagent

Acetone, aqueous solution, 70 % (V/V).
acetone to 1 | with water.

7.4 Additional apparatus

7.4.1 Conical
glass-stoppered.

flask, minimum ca

concentrated ammonia solution (0 0 880 g/ml) to 11 with 7,42 Mechanical shaker

water.

6.4 Additional apparatus

Conical flask, minimum capacity 200 ml, glass-stoppered.

6.5 Test procedure

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

To the §pecimen contained in the conical flask (6.4) add
100 ml df formic acid (6.3.1) per gram of specimen, insert
the stopper, shake the flask to wet out the specimen and
allow the¢ flask to stand for 15 min, shaking it at intervals.
Filter tHe contents of the flask through a weighed filter
crucible [and transfer any residual fibres to the crucible by
washing jout the flask with a little more formic acid (6.3.1).
Drain thp crucible with suction and wash the residue on the
filter successively with formic acid (6.3.1), hot water, dilute
ammonig solution (6.3.2), and finally cold water, draining
the cruc|ble with suction after each addition. (Do net-apply
suction |until each washing liquor has draided under
gravity.)| Finally, drain the crucible with suction, dry the
crucible pnd residue, and cool and weigh them:.

6.6 Calgulation and expression of results

Calculatg¢ the results as described) in 1.8. The value of d

is 1,00.

6.7 Pregision

On a homogeneoUs'® mixture of textile materials the
confidence limits-0f'the results obtained by this method are
not greater than’* 1 for the confidence level of 95 %.

1833-1977 (E)

Dilute 700 ml of

pacity 200 ml,

7.5 Test procedure

Follow the procedure described,in 1.7.2 gnd then proceed

as follows :

To the specimen contained“in the conical
80 ml of aqueous acetone (7.3) per gr
shake the flask fors\1Zh on a mechanical
decant the liquid-through the weighed fil
60 m! of aqueous-acetone to the residue i
by hand and‘\decant the liquid through t

flask (7.4.1) add
im of specimen,
shaker, and then
er crucible. Add
h the flask, shake
ne filter crucible.

Repeat this “treatment twice more, on the last occasion

transferring the fibres to the crucible. W
fibresinto the crucible with aqueous adg
with suction. Refil the crucible with aqug
allow it to drain under gravity. Finally, d
with suction, dry the crucible and residy
weigh them.

7.6 Calculation and expression of results

Calculate the results as described in 1.8
is 1,01.

8 MIXTURES OF ACETATE AND TRIA
FIBRES USING BENZYL ALCOHOL

8.1 Field of application

This method is applicable, after removg
matter, to mixtures of acetate with triacet

8.2 Principle

ash any residual
etone and drain
ous acetone and
rain the crucible
e, and cool and

The value of d

CETATE

I of non-fibrous
te fibres.

The acetate fibre is dissolved out from a k

own dry mass of

the mixture, with benzy! alcohol. The redidue is collected,

7 MIXTURES OF ACETATE AND TRIACETATE
FIBRES USING ACETONE

7.1 Field of application

This method is applicable, after removal of non-fibrous
matter, to mixtures of acetate with triacetate fibres.

7.2 Principle

The acetate fibre is dissolved out from a known dry mass of
the mixture, with aqueous acetone. 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 acetate is found by difference.

washed, dried, and weighed; its corrected mass is expressed
as a percentage of the dry mass of mixture. The percentage
of acetate is found by difference.

8.3 Additional reagents
8.3.1 Benzyl alcohol.
8.3.2 Ethyl ether.

8.4 Additional apparatus

8.4.1 Conical
glass-stoppered.

flask, minimum  capacity 20 ml,
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8.4.2 Mechanicai shaker.

8.4.3 Heating a

pparatus suitabie for maintaining the

temperature of the flask at 52 = 2 °C (for example, water
bath with thermostat;.

8.5 Test prucedure

Follow the proce
as foliows :

To the specimen
100 mi of benzyl
stopper, and shal
shaker so that if
temperature of 5
this temperature.
the weighed filte
by means of for
benzy! alcohoi a
52 +2 °C for 20
through the sam
cycle a third tim
alcohol. Pour th
weighed filter cry
the crucible with
temperature of 5

Transfer the fibrd
after manual sh
crucible. Repeat
the residue into

dure described in 1.7.2 and then proceed

contained in the conical fiask (8.4.1} add

necessary, is expressed as a percentage of the dry mass of
the mixture. The percentage of triacetate is found by
difference.

9.2 Additional reagent

Dichioromethane (methylene chloride).

NOTE — The toxic effects of this reagent should be borne in mind,
and fuil precautions should be taken in its use.

alcohol per gram of specimen. insert the
e the flask vigorously on the mechanica!
plunges intc the water bath, kept at a
b + 2 °C. Shake the flask for 20 * 1 min at
Filter the contents of the flask through
crucible. Replace the residue in the flask
eps, add to the flask a fresh portion of
hd shake as before at a temperature of
+ 1 min. Filter the contents of the flask
b weighed filter crucible and repeat the
e with a third 100 m! portion of benzy!
e liquid and the residue into the same
cible; wash any fibres from the flask intc
an extra quantity of benzvl alcohol at a
b + 2 °C. Drain the crucible with suctiorn.

s into a flask, rinse with ethy! ether and,
aking, decant through the same filter
his rinsing operation three times. Transfer
he same filter crucibie. Finally, drain the

crucible with sucfion, dry the crucible and residue, and cogcl

and weigh them.

8.6 Calculation

Calculate the reg
is 1,00.

8.7 Precision

On a homogen
confidence limits
not greater than 1

nd expression of resuits

uits as described in 1.3. The™vaite of ¢

ous mixture of.fextile materials the
of the results obtained by this method are
1 for the confidence level of 95 %.

9 MIXTURES OF TRIACETATE AND CERTAIN

OTHER FIBRES

S4—AdditioratapparaTos
Conical flask, minimum capacity 200 m!, glass-stgppered.

9.5 Test procedure

Follow the procedure described, in 1°7.2 and then [proceed
as follows :

To the specimen contained. in the conical flask (9.4), add
100 mi of dichloromethane (9.3) per gram of sgecimen,
insert the stopper, shiake the fiask to wet out the sgecimen,
and allow the flgsk¥to stand for 30 min, shakipg it at
intervals of abody 10 min. Decant the liquid through the
weighed filter(erucible. Add 60 m! of dichloromethane to
the residuéZin the flask, shake it by hand, and f{iter the
contents\of the flask through the filter crucible. [Transfer
any «ésidual fibres to the crucible by washing out {he flask
withta littie more dichioromethane. Drain the cruciple with
suction, refill the crucibie with dichloromethane, afd allow
it to drain under gravity. Finally, drain the crucible with
suction.

Dry the crucible and residue, and cooi and weigh th¢m.

9.& Caloulation and expression of results

Calculate the results as described in 1.8. The value of ¢
is 1,00 except for polyester fibre, for which d = 1,0

NCTE — in the case of triacetate that is not completely spiuble in
the reagent, the percentage triacetate after calculation in the normal
manner should be muitiplied by 1,02. The percentage triacdtate thus
calculated should be deducted from 100 to give the perc¢ntage of
the other fibre.

8.7 Precision

9.1 Field of appl

ication

This method is applicable, after removal of non-fibrous
matter, to binary mixtures of triacetate with wool,
regenerated protein, cotton {scoured, kiered, or bleached},
viscose, cupro, modal, polyamide, polyester, acrylic and
glass fibres. The method is only applicable to triacetate
fibres partially hydrolysed by a special finish when a
suitable additional factor is used.

§.2 Principle

The triacetate fibre is disscived ocut from a known dry mass
of the mixture, with dichicromethane. The residue is
collected, washed, dried and weighed; its mass, corrected if

8

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

10 MIXTURES OF CELLULOSE AND POLYESTER
FIBRES

10.1 Field of application
This method is applicabie, after removal of non-fibrous
matter, to mixtures of natural and regenerated celiulose
fibres and polyester fibre.
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10.2 Principle

The cellulose fibre is dissolved out from a known dry mass
of the mixture, with 75 % (m/m) sulphuric acid. The
residue is collected, washed, dried, and weighed; its mass is
expressed as a percentage of the dry mass of the mixture.
The proportion of cellulose fibre is found by difference.

10.3 Additional reagents

10.3.1 Suiphurie—aeid—75-%—tmiar—A—suitable—reagent

1ISO 1833-1977 (E)

10.7 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 %.

11 MIXTURES OF ACRYLIC, CERTAIN

MODACRYLICS OR CERTAIN CHLOROFIBRES

AND CERTAIN OTHER FIBRES

may be drepared by adding carefully, while cooling, 700 ml
of conceptrated sulphuric acid (p 1,84 g/ml) to 350 ml of
distilled Mwater. After the solution has cooled to room
temperatqire, dilute it to 1| with water. The concentration
is not crifical within the range 73 to 77 % (m/m) sulphuric
acid.

10.3.2 Ammonia, dilute solution. Dilute 80 ml of
concentrgted ammonia solution (p 0,880 g/ml) to 11 with
water.

10.4 Additional apparatus

10.4.1 (onical
glass-stoppered.

flask, minimum capacity 500 ml,

10.4.2 Heating apparatus suitable for maintaining (the
temperat{ire of the flask at 50 + 5 °C.

10.5 Tept procedure

Follow the procedure described in 1.7.2vand then proceed
as followp :

To the specimen contained in theConical flask (10.4.1) add
200 ml qf sulphuric acid (103-1) per gram of specimen,
insert the¢ stopper, and shaké-the flask carefully to wet out
the specjmen. Maintain.<the flask at 50+5 °C for 1h,
shaking the flask and._centents gently at intervals of about
10 min. |Filter the~contents of the flask through the
weighed [filter crucible by means of suction. Transfer any
residual {ibres to~the crucible by washing out the flask with
a little mpre sulphuric acid (10.3.1). Drain the crucible with
suction, hnd“wash the residue on the filter once by filling

11.1 Field of application

This method is applicable, after xémova
matter, to binary mixtures afi.acrylic,

certain chlorofibres with apimal fibres,

kiered, or bleached), viscese, cupro, mq
polyester or glass fibrgs)\ It is applicable
dyed with premetallized dyes but not to
afterchrome dyes.

11.2 Principte

The acrylic, modacrylic or chlorofibre is di
a knowndry mass of the mixture, with din
at 90 ‘to 95 °C. The residue is collected, w
weighed; its mass, corrected if necessary,

percentage of the dry mass of the m
percentage of acrylic, modacrylic or chlorol

of non-fibrous
modacrylic and
otton (scoured,
dal, polyamide,
to acrylic fibres
those dyed with

ssolved out from
ethylformamide
ashed, dried and
s expressed as a
ixture, and the
fibre is found by

difference.
11.3 Additional reagent

Dimethylformamide, boiling point 152 to 154 °C.

NOTE — The toxic effects of this reagent should be borne in mind,
and full precautions should be taken in its use.

11.4 Additional apparatus

11.4.1 Conical
glass-stoppered.

flask, minimum capacity 200 ml,

11.4.2 Heating apparatus suitable for maintaining the
temperature of the flask within the limits 90 to 95 °C.

11.5 Test procedure

the crucible with a fresh portion of sulphuric acid (10.3.1).
Do not apply suction until the crucible has drained under
gravity or stood for 1 min. Wash the residue successively
several times with cold water, twice with dilute ammonia
solution (10.3.2), and then thoroughly with cold water,
draining the crucible with suction after each addition. (Do
not apply suction until each washing liguor has drained
under gravity.) Finally, drain the crucible with suction, dry
the crucible and residue, and cool and weigh them.

10.6 Calculation and expression of results

Calculate the results as described in 1.8. The value ofd
is 1,00.

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

To the specimen contained in the conical flask (11.4.1) add
80 ml of dimethylformamide (11.3) per gram of specimen,
insert the stopper, shake the flask to wet out the specimen
and heat the flask for 1 h at 90 to 95 °C. Shake the flask
and contents gently by hand five times during this period.
Decant the liquid through a weighed filter crucible,
retaining the fibres in the flask. Add a further 60 ml of
dimethylformamide to the flask and heat it for 30 min at
90 to 95 °C, shaking the flask and contents gently by hand
twice during this period. Filter the contents of the flask
through the filter crucible by means of suction. Transfer

9
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any residual fibres to the crucible by washing out the flask
with water. Drain the crucible with suction. Wash the
residue twice with water by filling the crucible, allowing it
to drain under gravity, and then draining with suction.

If the residue consists of polyamide or polyester fibre, dry
the crucibie and residue and cool and weigh them.

If the residue consists of animal fibre, cotton, viscose,
cupro or modal fibre, transfer it with forceps to a 200 ml
glass-stoppered flask, add 160 ml of water and allow the
flask to stand for 5 min at room temperature, shaking the

12.3 Additional reagents

12.3.1 Azeotropic mixture of carbon disulphide and
acetone. Mix 555 ml of carbon disulphide with 445 ml of
acetone.

NOTE — The toxic effects of this reagent should be borne in mind,
and full precautions should be taken in its use.

12.3.2 Ethanol (92 %) or methanol.

flask and content
through the cruci
times more. Afte
flask through thg
any residual fibre
with water. Dra

vigorously at intervals. Decant the water
ble and repeat this washing process three
the last wash, filter the contents of the
crucible by means of suction. Transfer
to the crucible by washing out the flask
n the crucible with suction, dry the

crucible and residdie, and cool and weigh them.

11.6 Calculation

Calculate the resu
follows :

silk

nylon 6, 6.6 of
wool

scoured, kiered
viscose rayon,
polyester

11.7 Precision

On a homogene
confidence limits
not greater than 4

12 MIXTURES
CERTAIN OTHE

and expression of results

Its as described in 1.8. The value of d is as

1,00
11 1,01
1,01
or bleached cotton 1,01
Cupro, modal 1,01
1,02

ous mixture of textile materials \the
of the results obtained by this method are
1 for the confidence level of 95%:

OF CERTAIN CHLOROFIBRES AND
R FIBRES

12.1 Field of application

This method is
matter, to mix

applicable, after removal of non-fibrous
ures *of certain chlorofibres, whether

after-chlorinated

o ciil cottan

12.4 Additional apparatus

12.4.1 Conical
glass-stoppered.

flask, minimum_‘’gapacity |200 ml,

12.4.2 Mechanical shaker.

12.4.3 Small watch-glass.

12.5 Test procedure

Follow the<procedure described in 1.7.2 and then |[proceed
as follows

TouthHe specimen contained in the conical flask (12,4,1) add
100 ml of carbon disulphide/acetone reagent (12.3.1) per
gram of specimen. Stopper the flask tightly and shake the
flask on the mechanical shaker for 20 min, loosening the
stopper once or twice at the beginning of the prpcess to
release any excess pressure. Decant the supernataft liquid
through the weighed filter crucible. Repeat the treatment
with a further 100 m! of fresh reagent (12.3.1). Qontinue
with this cycle of processes until a drop of the eXtraction
liquid leaves no deposit of chlorofibre on evaporation from
a watch-glass. Transfer the residue from the flask to the
filter crucible using more reagent, drain with suctjon, and
wash the crucible and residue three times with|ethanol
(12.3.2) and then three times with water. (Do n¢t 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.

NOTE — With certain mixtures having a high chlorofibr¢ content

C RV VI S SRV Y] I VP o
OOt —vv ity OO0 COTtoOrT 5t o5ty

cupro, modal, polyamide, polyester, acrylic and glass fibres.
When the wool or silk content of a mixture exceeds 25 %,
the method described in clause 3 should be used. When the
nylon 6 or nylon 6.6 content of a mixture exceeds 25 %,
the method described in clause 6 should be used.

12.2 Principle

The chlorofibre is dissolved out from a known dry mass of
the mixture, with the azeotropic mixture of carbon
disulphide and acetone. The residue is collected, washed,
dried and weighed; it mass, corrected if necessary, is
expressed as a percentage of the dry mass of the mixture.
The percentage of chlorofibre is found by difference.

10

there may be substantial shrinkage of the specimen during the
drying procedure, as a result of which the dissolution of chlorofibre
by the solvent is retarded. This does not, however, affect the
ultimate dissolution of the chlorofibre by the solvent.

12.6 Calculation and expression of results

Calculate the results as described in 1.8. The value of d
is 1,00.

12.7 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 %.
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13 MIXTURES OF ACETATE AND CERTAIN
CHLOROFIBRES
13.1 Field of application

This method is applicable, after removal of non-fibrous
matter, to mixtures of acetate with certain chlorofibres or
with after-chlorinated chlorofibres.

13.2 Principle
The acetpte—is—ehssotved-out—from—athown-dry-mass-ot-the

ISO 1833-1977 (E)

14 MIXTURES OF JUTE AND CERTAIN ANIMAL
FIBRES

NOTE — Because this method differs in principle from the general
method based on selective solubility set out in clause 1, it is given
in a form that is complete in itself.

14.1 Field of application

This method is applicable, after the removal of non-fibrous
matter, to binary mixtures of jute and animal fibres. The
animal-fibre component may consist solely of hair or wool,

mixture, [with glacial acetic acid. The residue is collected,
washed, ¢iried and weighed; its corrected mass is expressed
as a percentage of the dry mass of the mixture. The
percentade of acetate is found by difference.

13.3 Additional reagent

Glacial adetic acid, distilling at 117 to 119 °C.

NOTE — [The harmful effects of this reagent should be borne in
mind, and|full precautions should be taken in its use.

13.4 Additional apparatus

13.4.1 (Qonical flask,
glass-stodpered.

minimum  capacity 200 ml,

13.4.2 Mechanical shaker.

13.5 Tept procedure

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

To the specimen contained in the conicalyflask (13.4.1) add
f glacial acetic acid (13.3)(per gram of specimen.
stopper and shake thé flask for 20 min on the

using 1J0 ml of fresh_feagent each time, making three
extractions in all. Transfer the residue to the filter crucible,
drain with suctionand rinse the crucible and residue with
100 ml ¢f acetic-acid (13.3) and then three times with
water. ter ,each’ rinse, allow the liquor to drain through
the cruciple for 2 min before draining with suction. Dry the
crucible sidue and cool and weigh them

or of any mixtures of the two.

The method is not applicable to) products in which
dyestuffs or finishes contain nitrogen.

14.2 Principle

The nitrogen content (of) the mixture is [determined, and
from this and the kngwn or assumed nitrpgen contents of
the two components, ‘the proportion of eqch component is
calculated.

14.3 Reagents

All ¢eagents shall be of recognized analytical reagent
qualjty.

14.3.1 Toluene.

14.3.2 Methanol.

14.3.3 Sulphuric acid, p 1,84 g/m!. "
14.3.4 Potassium sulphate. "

14.3.5 Selenium dioxide. "

14.3.6 Sodium hydroxide solution, 400 gfl. Dissolve 400 g
of sodium hydroxide in 400 to 500 ml of|water, then mix

with 0,5 g of bromocresol green dissolved in 475 mi of
ethanol and 25 ml of water.

14.3.7 Mixed indicator. Dissolve 0,1 g gf methy! red in
95 ml of ethanol and 5 ml of water, then mix with 0,5 g of

bromocresol green dissolved in 475 ml of ethanol and 25 ml
of water

13.6 Calculation and expression of results

Calculate the results as described in 1.8. The value of d
is 1,00.

13.7 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 %.

1) These reagents should be *‘nitrogen-free”’.

14.3.8 Boric acid solution. Dissolve 20 g of boric acid in
1| of water.

14.3.9 Sulphuric acid, 0,02 N standard volumetric

solution.
14.4 Apparatus

14.4.1 Kjeldahl digestion flask, capacity 200 to 300 mi.

11
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14.4.2

4.4.3 Titration
05 m

1
0,05 mi.

Kjeidahi distillation apparatus with steam injection.

apparatus, allowing a precision of

14.5 Sampling and pre-treatment of sample.

14.5.1 Sampling

Take a laboratory test sample that |s representatlve of the

laboratory bulk
specimens, each
sample as describ

14.5.2 Pre-treat

Extract the air-
llll)\L\jlb’ UI l VUI
for 4 h at a mini

Allow the solven
remove the last
extract the samp
boiling under refl
the flask and rep

f about 1 g, that are required. Treat the
din 14.5.2.

ent of sample

ime Ul LUIU‘:’IIU dlIU Q VUIUIIICb Ul lllUl.lla
um rate of 5 cycles per hour.

Y sample in a Soxhlet apparatu ith a
nol

to evaporate from the sample in air, and
traces in an oven at 105+ 3 °C. Then
e in water (50 ml per gram of sample) by
ux for 30 min. Filter, return the sample to
Pat the extraction with fresh water. Filter,

remove excess water from the sample by squeezing, suction,

or centrifuging,
air-dry.

NOTE — The toxic
in mind, and full p

and then allow the sample to become

ffects of toluene and methanol should be borne
ecautions should be taken in their use.

14.6 Test procedure

14.6.1 General ||

Observe the gene

14.6.2 Detailed

hstructions

al instructions given in 1.7.1.

brocedure

Take from the prle-treated sample a testSpecimen weighing

about 1 g. Dry tH
a desiccator, and
Kjeldahl digestiq
immediately and
difference.

To the specimen

e specimen in adveighing bottle, cool it in
weigh it. Transfer'the specimen to the dry
n flask, reweigh the weighing bottle
obtain_the,dry mass of the specimen by

inthe digestion flask add in the following

distillation flask, add not less than 5 ml of sodium
hydroxide solution (14.3.6) to the funnel, lift the stopper
slightly, and allow the sodium hydroxide solution to run

A ~r
¥ the digest solution and sodium

hydroxide solution remain as two separate layers, mix them
by gentle agitation. Heat the distillation flask gently and
pass into it steam from the generator. Collect about 20 ml
of distillate, lower the receiver so that the tip of the
delivery tube is about 20 mm above the surface of the
liquid, and distil for 1 min more. Rinse the tip of the
delivery tube with water, catching the washings in the

h second
receiver contamlng about 10 ml of boric acid.solution, and
collect about 10 ml of distillate. Titrate the{two distillates
separately with suiphuric acid (14.3.9}, -using the mixed
indicator (14.3.7). Record the total.titre for the two
distillates. If the titre for the second{distillate is mpre than
0.2 ml, reject the result and repeat the distillation| using a
fresh aliquot of digest solution-

slowly into the flask.

Carry out a blank determination, i.e.
distillation using the reagents only.

digestion and

14.7 Calculation and expression of results
14.7.1 Caleulate the percentage nitrogen conterft in the
dry specifmen as follows :
28V, =V, T
mg
where

A is the percentage nitrogen content in the clean dry
specimen;

V, is the total volume, in millilitres, of sulphyric acid
(14.3.9) used in the determination;

V, is the total volume, in millilitres, of sulphyric acid
(14.3.9) used in the blank determination;

T is the concentration of the sulphuric acid
expressed as a normality;

14.3.9),

mgq is the dry mass, in grams, of the specimen.

14.7.2 Using the values of 0,22 % for the nitrogen|content
of jute and 16,2 % for the nitrogen content of animal fibre,

order : 2,6 g of p

. PR 144 03 AN N 4 L0 £
OLasiun urpiiatle (14.0.97, U, T 1O U, £ § Ol

selenium dioxide (14.3.5) and 10 ml of sulphuric acid
(14.3.3). Heat the flask, gently at first until the whole of
the fibre is destroyed, and then more vigorously until the
solution becomes clear and almost colourless. Heat it for a
further 15 min. Allow the flask to cool, dilute the contents
carefully with 10 to 20 ml of water, cool, transfer the
contents quantitatively to a 200 ml graduated flask and
make up to volume with water to form the digest solution.

Place about 20 m! of boric acid solution (14.3.8) in a
100 ml conical flask and place the flask under the
condenser of the Kjeldahl distillation apparatus so that the
delivery tube dips just below the surface of the boric acid
solution. Transfer exactly 10 ml of digest solution to the
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both values being expressed on the dry mass of the fibre,
calculate the composition of the mixture as follows :

A —-0,22
= —— x 100

AT 16,2-0,22

where P, is the percentage animal fibre in the clean dry
specimen.

14.8 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 %. .
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