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Foreword

ISO (the Inte
federation of

of preparing |

national Organization for Standardization) is a worldwide
hational standards bodies (ISO member bodies). The work
ternational Standards is normally carried out through ISO

technical compmittees. Each member body interested in a subject for
which a techpical committee has been established has the right to be

represented

n that committee. International organizations, govern-

mental and npn-governmental, in liaison with I1SO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission {IEC) on all matters of electrotechnical standardization.

Draft Internatjonal Standards adopted by the technical committees are
circulated to|the member bodies for voting. Publication as an Inter-

national Sta
bodies castin

International
ISO/TC 91, SU

dard requires approval by at least 75 % of the member
j a vote.
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Surface active agents — Detergents — Determination of

cationic-active matter content —

Part 2

Catignic-active matter of low molecular mass (between'200

and 500)

1 Scdpe

This pant of ISO 2871 specifies a method for the de-
terminafion of low-molecular-mass cationic-active
materials such as monoamines, amine oxides,
quaternary ammonium compounds and alkyl-
pyridiniym salts which have a main chain of 10 to
22 carbgn atoms and not more than 6 other carbon
atoms in} the cation.

The method is also suitable for other cationi¢c-active
materialls.

The method is applicable to solids) or to aqueous
solution$ of the active materiah_The relative mol-
ecular mass of the cationic-active matter shall be
known dr previously determined if its content is ex-
pressed|as a percentage-by mass. If more than one
type of pationic-active,'material is present, an esti-
mate of|average relative molecular mass may be
used.

The method¢is hot applicable if anionic and/or am-
photeric|strface active agents are present.

tripolyphosphate, perborate, silicate,
terfere,“but bleaching agents other t
shall\be destroyed before the analy

c., do not in-
an perborate
sis, and the

sample shall be completely soluble in water.

This part of ISO 2871 should be read i
with ISO 2271.

2 Normative references

The following standards contain proy

h conjunction

sions which,

of this part of ISO 2871. At the time

f publication,

through reference in this text, constitate provisions

the editions indicated were valid. All
subject to revision, and parties to agree

tandards are
ments based

on this part of ISO 2871 are encouraggd to investi-

gate the possibility of applying the mo
tions of the standards indicated below

5t recent edi-
Members of

IEC and ISO maintain registers of clirrently valid

International Standards.

1ISO 385-1:1984, Laboratory glassware -

— Burettes —

Part 1: General requirements

NOTE1 Low relative molecular mass sulfonates of
toluene and xylene present as hydrotropes do not inter-
fere when present in concentrations up to and including
15 % (m/m) with respect to the active material. At higher
levels, their influence should be evaluated in each par-
ticular case.

Non-ionic surface active agents, soap, urea and the
salts of (ethylenedinitrilo)tetraacetic acid do not in-
terfere.

Typical inorganic components of detergent formu-
lations, such as sodium chloride, sulfate, borate,

ISO 607:1980, Surface active agents and detergents

— Methods of sample division.

ISO 1042:1983, Laboratory glassware — One-mark
volumetric flasks.

ISO 2271:1989, Surface active agents — Detergents
— Determination of anionic-active matter by manual
or mechanical direct two-phase titration procedure.

ISO 3696:1987, Water for analytical laboratory use —
Specification and test methods.
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3 Principle

The cationic-active matter in a sample is titrated in
a two-phase (aqueous chloroform) system against a

+ i tha n
standard anionic surface-active agent in the pres-

ence of an indicator consisting of mixed anionic and
cationic dyes. The cationic surface-active agent
present in the sample initially reacts with the anionic
dye to form a salt which dissolves in the chloroform
layer, imparting a blue colour to this layer. During
the titration, the anionic surface-active agent dis-
p'aces [ne an 0m.c_d¥e Qhﬂ ai Thﬂ ﬂhﬂ nr\lnt Inrme

Add a few drops of ethanolic phenolphthalein sol-
ution {concentiration 10 g/i), and titrate the solution
with sodium hydroxide solution ¢(NaOH) = 1 mol/I.
Carry out a blank test by titrating 25 ml of the
1 mol/I sulfuric acid solution with the 1 mol/l sodium
hydroxide solution.

Calculate the purity, , expressed as a percentage
by mass, of the sodium lauryl sulfate using the for-
mula

a salt with the|cationic dye, |mpart|ng a greylsh pink
colour to the ghloroform layer.

4 Reagent

During the an Iysis use only reagents of recognized
at least equivalent purity complying with the speci-
fications for grade 3 of ISO 3696.

4.1 Chloroform, p,, 1,48 g/ml, distilling between
59,5 °C and 61,5 °C.

[CH,(CH,);,090,Na], standard volumetric solution,

4.2 Sodium lauryl sulfate (Sodium dodecyl sulfate)
c(C,2H25NaO4i = 0,004 mol/I.

While preparing the standard volumetric solution as
described in [4.2.2, check the purity of the solid
sodium lauryl sulfate used as described in 4.2.1.

4.21 Determination of purity of sodium lauryl sul-
fate.

product into [a 250 mi round bottom! flask with
ground-glass meck. Add exactly 25 ml'of' a standard
volumetric  splfuric acid solution)* ¢(0,5H,S0,)
=1 mol/l, and|reflux using a watetcondenser. Dur-
ing the first 5 min to 10 min, the’solution will thicken
and tend to fopm strongly; control this by removing
the source of heat and swirling the contents of the
flask.

Weigh, to the Iearest 1mg,5 g + 0,2 g ofthe solid

In order to avpid eXcessive foaming, instead of re-
fluxing, the sojution may be left on a boiling water
bath for 60 mi

28 84— 5
m,

where

Vs is the volume, in milljlitres, of the|1 mol/l
sodium hydroxide /$olution used |for the
blank test;

V, is the volume,-in’ millilitres, of the|1 mol/I
sodium hydroxide solution used |for the
test portion of sodium lauryl |sulfate
taken;

Co is the exact concentration, expregsed in
moles of NaOH per litre, of sodium hy-
droxide solution used;

my is the mass, in grams, of the test [portion
of sodium lauryl sulfate taken.

4.2.2 Preparation of standard volumetric sodium
lauryl sulfate solution.

Weigh, to the nearest 1 mg, between 1,14 g and
1,16 g of sodium lauryl sulfate and dissplve in

to a 1 000 ml one-mark volumetric flask (5.3) fitted
with a ground-glass stopper, and dilute to the mark
with water.

200 ml of water. Transfer the solution quantiLatively
)

Calculate the exact concentration ¢,, expregsed in
moles of C,,H,;NaO,S per litre, of the solutipn thus
obtained, using the formula

’nzT

After a further 10 min, the solution will become clear
and foaming will cease. Reflux for a further 90 min.

Remove the source of heat, cool the flask and care-
fully rinse the condenser with 30 ml of ethanol fol-
lowed by water.

288,4 X TUU

where

m, is the mass, in grams, of sodium lauryl
sulfate used to prepare the solution;

T has the same meaning as in 4.2.1.
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4.3 Mixed indicator solution?.

4.3.1 Stock solution.

This solution shall be prepared from acid blue 1 and
dimidium bromide.

4311 Acid blue 12 (Colour Index 42045)
(disodium-4’,4”’-dinitrilodiethyltriphenylmethane-2 4-
disulfonate).

ISO 2871-2:1990(E)

mix and dilute to the mark with water. Store in the
dark.

5 Apparatus
Ordinary laboratory apparatus, and

5.1 Flask or measuring cylinder, 250 ml capacity,
with ground-glass stopper.

NaO;$ — Q‘—C \\\
SO3N3 C>= N+-(C2H5)2

4.3.1.2 [Dimidium bromide (3,8-diamino-5-methyl-b6-
phenylphenanthridinium bromide).

/N‘ - CHBBF B

®

4.3.1.3 |Preparation of the stock solution.

NH,

H,N

Weigh, [to the nearest 1 mg, 05 g + 0,005 g of

dimidium bromide (4.3.1.2) into/a 50 ml beaker, and
0,25 g £ 0,005 g of acid.blue 1 (4.3.1.1) into a sec-
ond 50 i beaker.

Add befween 20 mi.‘and 30 ml of hot 10 % (V'/V)
ethanol [to each _beaker.

Stir unt|l dissolved and transfer the solutions to a
250 ml qne-mark volumetric flask. Rinse the beakers

5.2 Burette, 25 M capacity,_comptying with the
specifications for class A of ISO 385-1.

5.3 One-mark volumetric flask, 1 000 ml capacity,
with ground-glass stopper,complying with ISO 1042.

6 Sampling

The laboratory “sample of the detergent shall be
prepared and.tored in accordance with instructions
given in ISQO 607.

7 Procedure

71 Test portion

Weigh, to the nearest 0,5 mg, sufficieht of the lab-
oratory sample to contain between 0,002 mol and
0,003 mol of cationic-active matter.

NOTE 2 Table 1, which has been calculatied on the basis

of a relative molecular mass of 360, may be used as a
rough guide.

Table 1 — Guide to mass of tesf portion

Expected cationic-active Mass of fest portion

% (m/m) g

10 10
20 5
100 1

into the lvotumetricflaskwith-the ethanol and dilute
to the mark with the ethanol.

4.3.2 Acid solution.

Add 200 ml of water to 20 ml of the stock solution
(4.3.1) in a 500 ml one-mark volumetric flask. Add
20 ml of approximately 245 g/l sulfuric acid solution,

7.2 Determination

Dissolve the test portion (7.1) in water and transfer
to the 1 000 ml one-mark volumetric flask (5.3). Di-
lute to the mark with water and mix well.

By means of a pipette, transfer 25 mi of this solution
to the 250 ml flask or measuring cylinder (5.1).

1) This mixed indicator is available commercially in the form of a basic solution, which should be acidified and diluted

before use.

2) Acid blue 1, VS blue and disulfine blue VN 150 are examples of suitable products available commercially. This infor-
mation is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO

of these products.
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Using measuring cylinders, add 10 ml of the mixed
indicator solution (4.3), 15 ml of chloroform (4.1) and
25 ml of water. Mix well.

Fill the burette (5.2) with the sodium lauryl sulfate
solution (4.2) and titrate; stopper the flask or meas-
uring cylinder after each addition and shake well.

NOTE3 The lower (chloroform) layer will be coloured
blue.

Continue the titration, drop by drop, with repeated

8.2 Precision
8.2.1 Repeatability

1,6 9% of the mean value.

In the normal and correct operation of the method,
the difference between two individual results ob-
tained within the shortest feasible time interval by
the same operator using the same apparatus and
identical test material will exceed the repeatability
value on average not more than once in 20 cases.

colour is disgharged and the lower (chloroform)

vigorous sha}mg, until at the end point the blue
layer turns gr

yish-pink.
8 Expression of results

8.1 Calculation

The content, expressed as a percentage by mass,
of cationic-actjve matter is given by the formula

VeM, x 1/000 x 100
25 x 100077,

4VeM,
S om

where

V is th¢ volume, in millilitres, of the sodium
laury] sulfate solution (4.2) used for the
titration;

¢ is thp actual concentration, expressed\in
moleg of C,H,sNaO,S per litre, .of"the
sodiym lauryl sulfate solution (4.2);

M, is the mean relative moleculdr jmass of the
catiohic-active matter;

m, is the mass, in grams, of the test portion
(7.1).

8.2.2 Reproducibility

4 % of the mean value.

In the normal and correct operation of the method,
the difference between individual results dbtained
by two different laboratories using identi¢al test
material will exceed théreproducibility valu¢ on av-
erage not more thandonce in 20 cases.

9 Test report

The test report shall include the following particu-
lars:

a) al'the indications necessary for the complete
identification of the sample;

b) the method used (reference to this [part of
ISO 2871);

c) the results and the way in which they haye been
expressed;

d) any unusual features noted during the determi-
nation;

e) any operation not specified in this part of
ISO 2871 or in the International Stanglard to
which reference is made, as well as any oper-
ation regarded as optional.
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