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INTERNATIONAL STANDARD

I1SO 2916-1975 (E)

Wool'— Determination of alkali content

0 INTRODUCTION

This Intfernational Standard is_based on the IWTO test
method P1-69 drawn up by the International Wool Textile
Organizattion.

1 SCOHE AND FIELD OF APPLICATION

This Infernational Standard specifies a method! for the
determirjation of the alkali content of wool.

The method is applicable to undyed wool in any form; fof
example| loose fibres, card sliver, tops, yarn or fabric. It can
be used with dyed wool if the amount of dye extracted in
the courpe of the test does not affect the determination of
the end-point of the titration.

2 PRINCIPLE

Extractipn of the alkali from a weighed quantity of wool
by immersion in dilute boric acid solution. Determination
of the hmount of alkali extracted, by titration with a
standard volumetric solution of hydrochloric acid.

3 REAGENTS

4 APPARATUS
4.1 Conical flasks with glass stoppers, cagacity 250 mi.
4.2 Erlenmeyer flasks, capacity 250 ml.
4.3 Microburette,2 ml.

4.4 Pipettes, 50 and 100 mi.

4.5 Weighing bottle with lid.

4.6 Sintered-glass crucible, with pore diameter between
100 and 160 um.

4.7 Analytical balance, accurate to 0,000 5 g.
4.8 Desiccator.

4.9 Oven for dryirfg-samples at 106 + 2 °

—

4.10 Mechanical shaking device (optiona

5 SAMPLING AND
SPECIMENS

PREPARATION OF TEST

3.1 Boticacidsotution:

Dissolve 10 g of boric acid (analytical reagent grade) in 11
of distilled water.

3.2 Hydrochloric acid, N/20 solution.

Standardize this solution by titration with freshly
standardized sodium hydroxide solution.

3.3 Methyl red — Methylene blue indicator :
a) A1 g/l solution of methy! red in absolute ethanol.

b) 4 ml of a 10 g/l aqueous solution of methylene blue
mixed with 96 ml of ethanol with warming.

Take a representative sample of mass not less than 10 g
from the material to be tested.

If the dichloromethane extract of the sample is greater than
1 %, degrease with dichloromethane as follows :

Extract the sample with dichloromethane for 1h in a
Soxhlet apparatus, at the minimum rate of 6 cycles per
hour. Evaporate the dichloromethane from the cleaned
sample and remove all vegetable matter and foreign
substances from the wool. If the sample is yarn or cloth,
dissect into short lengths of yarn (approximately 1 cm) and
leave to attain equilibrium with the laboratory atmosphere.
Felted materials that cannot be dissected into yarn must
first be cut up into small pieces.
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Take from the cleaned, or uncleaned, sample, as the case
may be, at least two representative test specimens each of
mass 2+ 0,001 g and one representative test specimen of

mass 1 = 0,001 g for determining the dry mass.

6 TEST PROCEDURE

6.1 Determination of dry mass

Transfer the test
weighing bottle (

specimen of mass 1+0,001g to the
5) and dey it in the dryving oven (49) at

7 EXPRESSION OF RESULTS

The mass of the alkali present in the wool, expressed as a
percentage of the dry mass of the wool, is given by the
formula :

. TXVxk
Alkali content = ——%
m

where

T is the normality of the hydrochloric acid solution

105+ 2 °C.

Stopper the bottld
remove and deter
mass determinatio
attained.m

Remove the test

, allew it to cool in the desiccator (4.8),
mine its Mmass. Repeat these drying and
h operations until constant mass has been

specimen, determine the mass of the

weighing bottle apd hence determine/thie dry mass of the

test specimen. Cal
other test specime

6.2 Determinatio|

Place each of thdg
(4.1) and add by ¢
(3.1). Stopper thd
mechanical shaker

culate by proportion thie dry mass of the
ns.

h of alkali content

other test specimens in a conical flask
ipette (4.4) 100 mi of boric acid solution
flasks and either shake for 2 h on the
(4.10) or allow to stand overnight after

first shaking by hand to wet out the wool.

Decant the liguid
sintered-glass cru
fragments.

from the wool and filter through the
tible (4.6) in aqrder to remove fibre

Transfer by pipette (4.4) 50 mi of the filtered liquid to an

Erlenmeyer flask
hydrochloric acid
red and 3 drops
indicator.

Carry out a titrat
volume of N/20 h
titrations.

(4.2) and titrate with the N/20
solution (3.2), using 3 drops of methy!
of methylene blue solutions (3.3) as

on on each extract and obtain the mean
ydrochloric acid solution used in the two

used;

V is the volume, in millilitres, of the hydrochlofic acid
solution used (mean of two titrations);

k is a constant;
m is the dry mass, in grams, of the dried test spgcimen.

The value of k depends on the form in which thg aikali
content is to be expressed; it is

5,3 if the alkali content is expressed as podium
carbonate;
4,0 if the alkali content is expressed as [odium

hydroxide;

3,1 if the alkali content is expressed as sodium oxide.

8 /TEST REPORT
The test report shall include the following particular:

a) that“the procedure was conducted in accerdance
with this Iternational Standard;

b) the resultsfor each test specimen obtained uping the
formula in clause 7/and the method of expressign used;

c) any unusual featGpes noted during the determi-
nation;

d) any operation not included in this Interpational
Standard, or regarded as optional

1) Constant mass is reached when the mass of a sample does not change by more than 1 mg after repeated drying for at least 30 min.
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ANNEX

ACCURACY OF THE METHOD

An interlaboratory trial was carried out by a Working
Group using three wools of different alkali contents. Nine
laboratories participated. The statistical evaluation of the

resulting

double tgst 'on each wool) produced the values summarized
in the following, table.

Wool A | Wool B} Wool C

Mean alkli content of the,
tested wdol, %

0,23 0,35 0,60

content

Estimategl values for the
interlabofatory component
of variatipn s, % alkali

0,019 0,018 0,023

Estimate
interlabo
of variati
content

i values for the
atory component

s, % alkali 0,0030| 0,004 1| 0,006 8

These data enable an estimation to be made of" the
confidence limits to be expected in a determination Of

alkali co

A1 C
ONE L

If the
considet]

htent according to the method specified.

NFIDENCE LIMITS FOR THE RESULTS OF
BORATORY

interlaboratory variance is not taken into
htion (comparison within one laberatory), the

confider|ce limits, 7;, of the mean for the laboratory are

calculated with 95 % statistical significance (5 % probability
of error) using the formula :

T,'—_—i2

% alkali conte

~+

where k is the number of tests from which the mean was
calculated.

An estimated numerical value for sg in reldtion to the mean
alkali content, taken from the above tablg by approximate
interpolation if necessary, is inserted in the above formula.

A.2 CONFIDENCE LIMITS TAKING INTO ACCOUNT
THE VARIATION BETWEEN LABORATPRIES

If the variance between laboratories is taken into account
(comparison between different laboratpries), then the
confidence limits, 7, of the mean are calgulated with 95 %
statistical significance (5 % probability of error) using the
formula :

SR

% alkali gontent

i iX
inywhich the participating / laboratories epch carried out k
tests When /=1, the confidence limits for individual
laboratoeries with interlaboratory varignce taken into
account/are obtained.

Approximate‘numerical values for s| and sy are obtained
from the abovectable.
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