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Surface active agents — Technical sodium secondary
alkylsulphates — Methods of analysis
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1 SCOPE

This Inter
of technic

national Standard specifies methods of analysis
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il sodiumalkylsulphates. It covers the following
ions :

— Meakurement of pH.

— Determination of sodium sulphate ¢
— Determination of sodium chloride cq
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2 FIELD OF APPLICATION

This International Standard is applicable
sodium alkylsulphates in liquid form,
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applieable to powders or pastes.

3 REFERENCES
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ISO 894, Surface active agents — Technica
alkylsulphates — Methods of analysis.

ISO 4314, Surface active agents — Deter
alkalinity or free acidity — Titrimetric met

ISO 4315, Surface active agents —
alkalinity — Titrimetric method.

1SO 4316, Surface active agents — Dete
pH of aqueous solutions — Potentiometric

1ISO 4318, Surface active agents and soaps
of water content — Azeotropic distillation
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ts — Methods of
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method.

1SO

— Determination of water content.

— Determination of free alkalinity or free acidity.

— Determination of total alkalinity.

— Determination of

matter extractable by light

petroleum.

— Determination of the sodium alkylsulphates content.

ration. (Revision of ISO/R 607.)

1) In prepa

2) In prepa

ration.

content — Titrimetric method.?)

4 SAMPLING

As the material for analysis is a liquid and

Surface active agents — Determiniation of sulphate

is thus homogen-

ous at 20 °C, take, prepare and store a laboratory sample of

approximately 300 g according to the inst
1SO 607.

ructions given in
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5 GENERAL PRINCIPLE"

Preparation of an aqueous alcoholic solution of a test
portion, from which are isolated the products extractable
by light petroleum.

Separation of the sodium alkylsulphates from an aliquot
portion of the residual aqueous alcoholic liquid, after
repeated evaporation to dryness in the presence of ethanol
and final extraction of the anhydrous residue with ethanol.

On separate test portions :

6.5 Determination of
petroleum

matter extractable by light

6.5.1 Introduction

Matter extractable by light petroleum consists of sulphur-
free products as well as products containing sulphur which,
when present, do not ionize in aqueous solution.

6.5.2 Principle

— measuremept of pH;

— determinatfon of water content;

— determinat{on of free alkalinity or free acidity;
— determinatfon of total alkalinity;

— determinat{on of sodium sulphate content;

— determinatjon of sodium chloride content.

6 METHODS OF ANALYSIS

6.1 Measurement of pH

Carry out the measurement of pH by the method specified
in 1SO 4316, on b 10 % (m/m) solution of the laboratory
sample.

NOTE — If the pH is below 7,0, the sample and the \batch it
represents will be upstable; therefore, the resuits forsmost of the
tests will change wjth time. In these cases, the bateh’is usually
rejected without further analysis.

6.2 Determinatign of water content

Carry out the determination.of water content by the
method specified |n 1ISO 4318:

6.3 Determinatign/of free alkalinity or free acidity

Extraction with light petroleum, of the |products
specified in 6.5.1 from an aqueous alcoholic sdlution of
the test portion, taking into consideration, the vol|atility of
the products in question.

6.5.3 Reagents

During the analysis, use wonly reagents of recognized
analytical grade and only\distilled water or |water of
equivalent purity.

6.5.3.1 Sodium sulphate, anhydrous.
6.5.3.2 Ethanol, 96 % (V/V) solution.

6.5.3.3\ Light petroleum, boiling between 40 and 60 °C.

The\Ttesidue after evaporation shall not be grefiter than
0,002 % (m/m).

6.5.3.4 Sodium hydroxide, approximately 0,1 N|solution.
6.5.3.5 Phenolphthalein, 1 g/l solution in ethanol].

6.5.4 Apparatus

Ordinary laboratory apparatus and

6.5.4.1 Round-bottomed flask, of capacity 250 m!, with
ground glass neck.

6.5.4.2 Fractionating column, of 20 cm length dnd inside
diameter approximately 10 mm, with a ground glaps cone at
its lower end to fit into the neck of the flask (6.5.4.1).

Carry out the determination of free alkalinity or free
acidity by the method specified in 1SO 4314.

6.4 Determination of total alkalinity

It may happen that, on measuring the pH in accordance
with 6.1, a pH that is significantly greater than 7 is
observed and that, on determining the alkalinity in
accordance with 6.3, an alkali vaiue significantly greater
than 0,3 is obtained. In such cases, it is advisable to carry
out the determination of the total alkalinity by the method
specified in 1SO 4315.

1) See the general scheme of analysis in the annex.

6.5.4.3 Glass condenser, of nominal (jacket) length
160 mm, complying with the requirements of ISO 4799.

6.5.4.4 Three separating funnels, of capacity 500 ml,
with ground glass stoppers, complying with the
requirements of ISO 4800.

6.5.4.5 One-mark volumetric flask, of capacity 500 ml,
complying with the requirements of ISO 1042.

6.5.4.6 Conical flask, of capacity 250 ml, complying
with the requirements of ISO 1773.
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6.5.5 Procedure

6.5.5.1 TesT PORTION

Weigh, to the nearest 0,01 g, a mass of the laboratory
sample containing approximately 4 g of sodium alkyl-
sulphates, into a 100 ml beaker.

6.5.56.2 DETERMINATION

Place the test portion (6.5.5.1) in one of the 500 mi
separating funnels (6.5.4.4) (A) and wash the beaker with

I1ISO 895-1977 (E)

This solution, L., is used for the determination of the
sodium alkylsulphates content.

Transfer the hydrocarbon layer quantitatively into the
conical flask (6.5.4.6) contaning about 10 g of the sodium
sulphate (6.5.3.1). Shake the liquid, allow it to stand for
30 min, and filter through filter paper into the previously
tared flask (6.5.4.1) containing a few glass beads. Wash the
conical flask, the sodium sulphate and the filter five times,
each time using 10 ml of the light petroleum. Pay particular
attention to the edges of the filter paper, which should not

water so|as to obtain a final volume of approximately
125 ml. Add 50 ml of the ethanol solution (6.5.3.2).

Check that the solution is slightly alkaline to the phenol-
phthalein| solution (6.5.3.5) and, if necessary, make it so

with the| sodium hydroxide solution (6.5.3.4) until a
pale pinK colour is obtained with the phenolphthalein
indicator.

Shake to [render the mixture homogeneous. Allow to cool.
Add 50 ! of the light petroleum (6.5.3.3).

Shake vijorously for approximately 30s and allow to
separate. | Add the minimum quantity of the ethanol
solution [6.5.3.2) necessary to break any emulsion that
may be fgrmed.

Transfer | the lower into the second

funnel (6)5.4.4) (B).

layer separating

Extract with another 50 ml portion of the light petroleum.

Collect the lower layer in the third separating—funnel
(6.5.4.4) | (C) and transfer the upper layer ‘to’ the first
separating funnel (A).

Extract the aqueous alcoholic phasel three times more,
each timd using 50 mi of the light petroleum.

Combine | the hydrocarbon .phases in the separating
funnel (A) and transfer theCagueous alcoholic phase into
a 400 ml| beaker after~‘the last extraction. Wash the
separating funnels (B).and (C) three times, each time using
20 ml of |water. Altérnatively, a 5 to 10 % (V/V) solution
of ethano| may be-used.

Add the |washings to the aqueous alcoholic phase in the
beaker.

show-any-greasy-marks——————————————

Fit the fractionating column (6.5:4.2
(6.5.4.3) to the flask, place the assembly

and condenser
on a hot-plate or

in a water bath and distil untilnalmost dll the solvent has

passed over. Remove the fractioning colu

nn, cool to about

30 °C, and eliminate the-last traces of sqlvent by a gentle

current of dry, cold air~To do this, ma
of air and rotate theflask by hand, in an
away from the hot'plate or water bath.
liquid in the flask will spread over the

ntain the current
inclined position,
In this way, the
nterior in a thin

film, facilitating the removal of the last trgces of solvent.

To avoid. losses, care is necessary in

evaporating the

solvent)-especially while passing the currgnt of air. For this

purpose, first weigh the flask, cooled to

oom temperature

and carefully dried, while there is still a d¢tectable odour of

solvent. Note the mass, then
approximately 30 °C so as to liquefy the

rehegt the flask to

contents and pass

a current of air over them for a further 1 mnin. After cooling
and drying the flask, weigh it again and ndte the mass.

By repeating these operations and p

otting successive

weighings on a graph it will be noted that, after a rapid

fall, the curve reaches a practically hor
The second weighing on the horizontal

zontal minimum.
part is regarded

as the end of the operation and the mass|noted is recorded

as that of the final dry residue. Any diffe
last two weighings should be apparent
significant figure.

6.5.6 Expression of results

6.5.6.1 METHOD OF CALCULATION

The content of matter extractable by

Wash the hydrocarbon extract with successive portions of
15 ml of water until the washings are no longer alkaline;
add the washings to the aqueous alcoholic phase.

Heat the aqueous alcoholic phase on a boiling water bath
for 10 to 15 min to evaporate the light petroleum and
allow to cool.

Ensure that the solution is still alkaline to the phenol-
phthalein solution, and if necessary render alkaline with
the sodium hydroxide solution (6.5.3.4) until a pale pink
colour is obtained with the phenolphthalein indicator.

Transfer the solution to the one-mark volumetric flask
(6.5.4.5), rinsing the beaker with water and adding the
washings to the volumetric flask. Dilute to the mark.

rence between the
only in the third

light petroleum

is given, as a percentage by mass, by the formula

100
Mgy

where

my is the mass, in grams, of the test

portion (6.5.5.1);

m, is the mass, in grams, of the residue obtained.

6.5.6.2 REPRODUCIBILITY

The difference between results obtained on the same

sample, in two different laboratori

exceed 1 %.

es, should not
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6.6 Determination of the sodium alkylsulphate content

6.6.1 Principle

Evaporation of an

aliquot portion of the aqueous alcoholic

liquid L, from the previous determination (see 6.5.5.2) to

one-tenth of its

volume, addition of ethanol and

evaporation to dryness. Further addition of ethanol and

evaporation to dryness

(these successive evaporations

are made to remove completely the water in the aqueous
alcoholic solution). Extraction with hot ethanol of the

introduce by means of the pipette (6.6.3.1) an aliquot
portion of 100 ml into a 250 ml beaker.

6.6.4.2 DETERMINATION

Reduce the volume of the test portion (6.6.4.1) to about
10 ml by evaporation on a water-bath using a current of
air. Add 20ml of the ethanol solution (6.6.2.2) and
evaporate to dryness. Add a further 20 ml of the ethanol
solution and evaporate again to dryness. Then add 50 ml
of the ethanol solution, break up the residue thoroughly

sodium alkylsulphltes from the dry residue thus obtained.

Isolation of the
the solvent. The
chloride and sodiy

odium alkylsulphates by evaporation of
residue may include some of the sodium
m carbonate present, the masses of which

are determined amd subtracted from the total mass of the

residue of the ext

NOTE - It is very
throughout this dete

6.6.2 Reagents

During the anal
analytical grade
equivalent purity.

6.6.2.1 Acetone.

act.

important that the solution remains alkaline
fmination.

ysis, use only reagents of recognized
and only distilled water or water of

The residue on evaporation shall not

be greater than 0,005 g per 100 ml.

6.6.2.2 Ethanol,
alkaline with a (
presence of the
indicator.

6.6.2.3 Sulphurig
solution.

6.6.2.4 Phenolph

6.6.3 Apparatus

Ordinary laborato

6.6.3.1 Pipette,

96 % (V/V) solution, rendered slightly
,1 N sodium hydroxide solution in the
phenolphthalein solution (6.6.2.4) as

acid, 0,1 N standard~ ‘“wvolumetric

thalein, 1 g/I solutionifi ethanol.

[y apparatus/and

bf_Capacity 100 ml, complying with the

requirements of |9

0643.

with a glass stirrer and bring to the b@ill on the
water bath. Allow to boil for 3 min and stif from time to
time.

Allow the matter insoluble in the ethanol to settle and
decant the hot supernatant liquor{fittering it through a
filter paper, into a previouslyy tared 250ml flask
containing a few glass beads.

Place the flask on a boiling\water bath and evapprate the
filtrate, drawing the solvent vapour off through a tube
inserted into the neck of ‘the flask.

Add 25 ml of the ‘ethanol solution to the bealjer, bring
to the boil and. allow to boil gently for 2 min. THen allow
to settle and-filter the supernatant liquid through [the same
filter papefinto the flask.

Repeatithis extraction twice more, each time with 25 ml
of .thé hot ethanol solution, transferring most of the
insoluble matter to the filter paper with the last addition of
ethanol solution. Wash the beaker, the filter| and its
contents with hot ethanol solution and pour through the
filter, paying particular attention to the edgef of the
filter paper, which should not show any greasy marks.

Continue to evaporate the contents of the flask td dryness,
with aspiration. Add 10 ml of the acetone (6.6.2.1).

Evaporate the solvent. To do this, rotate the flask|by hand,
in an inclined position, while blowing air through ft. In this
way, the liquid in the flask is spread over the intprior in a
thin film, facilitating the removal of the last traces of solvent.

Then place the flask in the oven (6.6.3.2), confrolled at
85 to 90 °C, for 5 min. Allow it to cool in thd vacuum
desiccator (6.6.3.3). Repeat the operations of drying,
cooling and weighing until constant mass is attalined, i.e.
until the results of two consecutive weighings cafried out
at _an interval of 15 min do not differ by mpre than

6.6.3.2 Oven, capable of being controlled at 85 to 90 °C.

6.6.3.3 Vacuum desiccator.

6.6.4 Procedure

6.6.4.1 TesT PO

RTION

Using the aqueous alcoholic solution L, remaining from the
determination of matter extractable by light petroleum
(see 6.5), and corresponding to a test portion of mass mg,

0,005 g.

Dissolve the residue in water, with gentle heating if
necessary, until dissolution is complete. Ensure that this
solution is alkaline to phenolphthalein and determine the
content of any sodium carbonate’) carried over during the
extraction, by titration with the sulphuric acid solution
(6.6.2.3), using the phenolphthalein solution (6.6.2.4) as
indicator. Then determine the content of chloride (CI7)
ions in the remaining aqueous liquor, from any sodium
chloride which may have been carried over, using the
potentiometric method (see 6.8) and all the remaining
aqueous liquor as the test portion.

1) If the results obtained for total alkalinity (see 6.4) do not differ from those for free alkalinity (see 6.3), it is not necessary to determine the

sodium carbonate content.

4
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