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INTERNATIONAL STANDARD

ISO 1104-1977 (E)

Surface active agents — Technical sodium alkylarylsulphonates
(excluding benzene derivatives) — Methods of analysis

0 INTRODUCTION
Sodium

(R), | Ar —SO;Na

hlkylarylsulphonates have the general formula

and are dised as surface active agents in a vast range of
processes| They are sodium salts of alkylarylsulphonic
acids in Wwhich the saturated aliphatic radical R may have
a mean chain length of about 12 carbon atoms; n may be

equal to ], 2 or 3 and Ar is an aromatic derivative of either
toluene of naphthalene.
1 SCOPE

This Intefnational Standard specifies methods of analysis
of technjcal sodium alkylarylsulphonates. It covers the
following|determinations :

— Mepsurement of pH.
— Determination of water content.
— Determination of free alkalinity or free acidity.

— Determination of matter extractable by light pet-
roleum|.

— Determination of sodium alkylarylsulphonates con-
tent.

— Determination of sodium sulphite content.
— Determination ofésedium sulphate content.
— Determination of sodium chloride content.
It also set

out, ip~annexes

A : algeneral scheme of analysis;

It is not applicable to liquid products a$ theLe often contain

either solvents or additives or both, ‘which

would interfere

with the methods of analysis specified in this International

Standard.

3 REFERENCES

1SO 607, Surface @ctive agents — Detergen
sample divisio")

1ISO 894, Surface active agents — Technical
alkylsulphates — Method of analysis.

1S@4314, Surface active agents — Deterrl
alkalinity or free acidity — Titrimetric meth

ISO 4316, Surface active agents — Determi
of aqueous solutions — Potentiometric met

1ISO 4317, Surface active agents — Determ
content — Karl Fischer method.

ISO 4318, Surface active agents and soaps
of water content — Azeotropic distillation 1

I1SO . . ., Surface active agents — Determina
content — Titrimetric method.?

4 SAMPLING

Prepare and store a laboratory sample o
300 g according to the instructions given in

ts — Methods of
sodium primary
nination of free

od.

hation of the pH
od.

fnation of water

— Determination
hethod.

btion of sulphate

f approximately
1SO 607.

5 GENERALPRINCIPLES) |

B : a rapid method for the determination of sodium
alkylarylsulphonates.

2 FIELD OF APPLICATION

This International Standard is applicable to technical
sodium alkylarylsulphonates, in paste or powder form, and
free from any products extraneous to their manufacture,
excluding sodium alkylbenzenesulphonates.

1) In preparation. (Revision of ISO/R 607.)
2) In preparation.

3) See the general scheme of analysis in annex A.

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

by light petroleum.

Dilution of an aliquot portion of the remaining liquid with
an appropriate quantity of 2-propanol, saturation with
anhydrous sodium carbonate and separation of the sodium
alkylarylsulphonates in solution in 2-propanol by salting
out.
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On separate test portions :
— measurement of pH;

determination of water content;

determination of free alkalinity or free acidity;

— determination of sodium sulphite content;
— determination of sodium sulphate content;

determination of sodium chloride content.

test portion, taking into consideration the volatility of the
products in question.

6.4.3 Reagents

During the analysis, use only reagents of recognized ana-
lytical grade and only distilled water or water of equivalent
purity.

6.4.3.1 Sodium sulphate, anhydrous.

6 METHODS O ANALYSIS

6.1 Measurement of pH

Carry out the mepsurement of pH by the method specified
in 1SO 4316, on|a 1% (m/m) solution of the laboratory
sample.

6.2 Determination of water content

Depending on thg amount of water in the product, carry
out the determingtion according to one of the two follow-
ing methods :

a) the Karl Fischer method, applicable to products
having less thap 10 % (m/m) of water;

b) the azeotrppic distillation method, applicable only
to products fontaining more than 5% (m/m) of
water.

6.2.1 Karl Fisch¢r method

Carry out the determination of water contenttby’ the
method specified jn ISO 4317.

6.2.2 Azeotropid distillation method

Carry out the determination of water’ content by the
method specified jn ISO 4318.

6.3 Determinatign of free alkalinity or free acidity

Carry out the determination of free alkalinity or free
acidity by the method(specified in ISO 4314.

64-3:2—2-Propanot, 98 % (V/V)ysoiution.
6.4.3.3 2-Propanol, 15 % (V/V) solution.

6.4.3.4 Light petroleum, boiling between' 40 and 60 °C.

The residue on evaporation shall notibe greater than |0,002 %
(m/m).

6.4.3.5 Sodium hydroxide, approximately 0,1 N golution.
6.4.3.6 Sodium chloride, 200 g/I solution.

6.4.3.7 Phenolphthalein, 1 g/l solution in ethanol.
6.4.4 Apparatus

Ordinary\laboratory apparatus and

6.4:41 Round-bottomed flask, of capacity 250 ml, with
ground glass neck.

6.4.4.2 Fractionating column, of length 20 cm anfd inside
diameter approximately 10 mm, having a ground glfiss cone
at its lower end to fit into the neck of the flask (§.4.4.1).

6.4.4.3 Glass condenser, of nominal (jacket)| length
160 mm, complying with the requirements of 1SQ 4799.

6.4.4.4 Three separating funnels, of capacity 500 ml,
with ground glass stoppers complying with the requifements
of 1SO 4800.

6.4.4.5 Conical flask, of capacity 250 ml, complying with
the requirements of 1ISO 1773.

6446 Onemark volumetric flask,—of capacity—500 ml,

6.4 Determination of matter extractable by light pet-
roleum

6.4.1 /Introduction

Matter extractable by light petroleum consists of sulphur-
free products (non-sulphonated compounds and those
which cannot be sulphonated) as well as, where applicable,
products containing sulphur which, when present, do not
ionize in aqueous solution.

6.4.2 Principle

Extraction with light petroleum of the products specified
in 6.4.1 from an aqueous alcoholic solution of the

complying with the requirements of 1SO 1042, with ground
glass stopper.

6.4.5 Procedure

6.45.1 TeEsST PORTION

Weigh, to the nearest 0,01 g, a mass of the laboratory
sample containing approximately 6 g of sodium alkylaryl-
sulphonates, in a 250 ml beaker.

6.4.5.2 DETERMINATION

Dissolve the test portion (6.4.5.1) in 100 ml of water. Heat
if necessary, but not to above 50 °C.
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Check that the liquid is slightly alkaline to the
phenolphthalein solution (6.4.3.7) and, if necessary,
render it alkaline with the sodium hydroxide solution
(6.4.3.5) until a pale pink colour is obtained with the
indicator. Transfer the solution quantitatively to one of
the separating funnels (6.4.4.4) and add 40 ml of the
2-propanol solution (6.4.3.2).

Carry out five extractions, using two of the separating
funnels alternately, with 50 ml of the light petroleum
(6.4.3.4) each time.

ISO 1104-1977 (E)

6.4.6 Expression of results

6.4.6.1 METHOD OF CALCULATION

The content of matter extractable by light petroleum is
given, as a percentage by mass, by the formula

where

During epch—extraction, shake vigorousty and allow the
phases t¢ settle well after each separation. Retain both
phases affer the extractions.

Combine| the hydrocarbon phases in the third separating
funnel (6{4.4.4) and wash four times with 40 ml portions of
the 2-prdpanol solution (6.4.3.3). Run off the light pet-
roleum phase. If an emulsion forms during the washing
procedure, add the sodium chloride solution (6.4.3.6) 5 mi
at a timg, shaking the flask and allowing the contents to
settle after each addition, until the emulsion is destroyed
and complete separation occurs. One 5 ml portion will
usually b¢ sufficient.

Combine| the aqueous 2-propanol washings with the
aqueous falcoholic phase remaining after the extractions
with ligh{ petroleum.

Transfer |the light petroleum phases quantitatively from
the third| separating funnel to the conical flask (6.4.4.5)
containing approximately 10g of the sodium sulphate
(6.4.3.1).|Shake for at least 3 min and then allow to stand
for about|5 min.

Transfer |the combined aqueous alcoholic (Phases that
remain, quantitatively to the one-mark volumetric flask
(6.4.4.6).| Rinse each of the three separating funnels with
20 ml of| the 2-propanol solution (6(4.3.3) three times.

Add the tinsing solution to the one:miark volumetric flask,
and dilufe to the mark with the 2-propanol solution
(6.4.3.3).

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

Filter the light petroleum layer through fast-running filter
paper infto the “flask (6.4.4.1), previously tared and
containing a few glass beads. Wash the sodium sulphate, the
conical flask)(6.4.4.5) and the filter with the light pet-

mq is the mass, in grams, of the test,gortion (6.4.5.1);

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

6.4.6.2 REPRODUCIBILITK

The difference between—the results obtairjed on the same
sample, in two _different laboratories, should not
exceed 1 %.

6.5 Detetmination of sodium alkylarylsulghonates content

6.5.1" Principle

Addition to 2-propanol of an aliquot portign of the aqueous
alcoholic liquor L, from the previou determination
(see 6.4.5.2), and saturation with sodium|carbonate at 45
to 50 °C.

Salting out of the sodium alkylarylshiphonates and
dissolution in the separated 2-propanol.

Isolation of the sodium alkylarylsulphonates by evaporation
of the solvent.

6.5.2 Reagents

During the analysis, use only reagents of|recognized ana-
lytical grade and only distilled water or water of equivalent
purity.

6.5.2.1 Sodium carbonate, anhydrous.

6.5.2.2 1,4-Dioxan.

6.5.2.3 2-Propanol, 98 % (V/V) solution.

roleum until no grease marks remain on the filter paper.

Fit the fractionating column (6.4.4.2) and condenser
(6.4.4.3) to the flask and distil, using a water bath. If
water is present in the light petroleum extract, redissolve
the material in the light petroleum, filter and repeat the
distillation. After distillation, allow the flask to cool and
remove the last traces of the solvent under a reduced
pressure of 2 kPa (about 15 mmHg) at 30 °C so that the
difference between subsequent weighings made at 20 min
intervals is only apparent in the third significant figure.

NOTE — If only very little water is found in the extract (and in
droplet form), an attempt can be made to remove it by adding
about 3 ml of acetone and repeating the process of evaporation as
indicated above.

6.5.2.4 Sulphuric acid, 0,1 N
solution.

standard volumetric

6.5.2.5 Phenolphthalein, 1 g/! solution in ethanol.

6.5.3 Apparatus

Ordinary laboratory apparatus and

6.5.3.1 Two crystallizing dishes, of diameter 80 mm and
capacity 200 ml.

6.5.3.2 One-mark volumetric flask, of capacity 250 ml,
complying with the requirements of 1ISO 1042.
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6.5.3.3 Conical flask, of capacity 250 ml, complying with

the requirements

of I1ISO 1773, with ground glass stopper.

6.5.3.4 Separating funnel, of capacity 250 ml, complying
with the requirements of ISO 4800.

6.5.3.5 Sintered

glass filter funnel, of porosity P40 (pore

diameter 16 to 40 um).

6.5.3.6 Oven, c
105 °C.

6.5.3.7 Pipettes
with the require

6.5.4 Procedure

6.5.41 TesT P<[RT|0 N

Using one of th
aqueous alcoholid
determination (sg
(6.5.3.3).

6.5.4.2 DeTER
Add 70 ml of th

portion (6.5.4.1).

Stirring all the t
4 tobgatati
will dissolve (30

Stopper the con

apable of being controlled at 100 to

ents of 1SO 648.

pipettes (6.5.3.7), take 100 ml of the
solution L, produced during the previous
e 6.4.5.2) and place it in the conical flask

MINATION

2-propanol solution (6.5.2.3) to the test

Warm a water bath to 45 to 50 °C.
me, add the sodium carbonate (6.5.2.1),
e with continuous stirring, until no more
o 35 g is generally sufficient).

cal flask and shake vigorously for 5 min,

keeping the temperature at 45 to 50 °C. Allow the phases

to separate atthis
add 2 ml of the 1

Allow to cool,
advisable not to
value, in order
crystallizing out
separating funne

temperature; if separation is unsatisfactory,
4-dioxan (6.5.2.2).

without stirring, for 2 h at 30 °C. (It;is
allow the temperature to fall below this
to prevent the sodium carbonate from
when the solution is transferred to the
, as this makes separation‘very difficult.

For the same reafon, it is advisable to warm ‘the separating

funnel to 40 to
the conical flask 1

Transfer the ligy
funnel (6.5.3.4).
the sediment in
2-propanol soluti
separating funnel

50 °C before transferrifig the contents of
oit.

id in the conicalvflask to the separating
Run off thé lewer aqueous phase. Wash
the conical _flask twice with 20 ml of the
on (6.5.2.3) and add the washings to the

If necessary, re

move carefully all the aqueous phase.

difference between the results of two successive weighings
carried out at intervals of 30 min is apparent only in the
third significant figure.

Dissolve one of the two residues so obtained in water,
heating if necessary to achieve complete solution. Check
that this solution is alkaline to the phenolphthalein
(6.5.2.5), and determine the content of any sodium
carbonate carried over during the extraction, by titration
with the sulphuric acid solution (6.5.2.4), using the

phenolphthalein solution (6.5.2.5) as indicator. Then
i i “) ijong in the
remaining aqueous liquor, from any sodium [chloride

which may have been carried over, using the gotentiometric
method (see 6.8) and all the remaining aqueous |iquor as
the test portion.

6.5.5 Expression of results

6.5.5.1 METHOD OF CALCYLATION

The sodium alkylarylsulphonates content is givgen, as a
percentage by mass, by<the formula

m, +m, 0,0106 V, + 0,005 85 V
—=x% [ 1- X
2 m,

2507 500 100 ['m, +m,
100 " 100~ m, 2

1 0,0106 V, + 0,005 85 V, 1250
X - X
m, m

where
mg is the mass, in grams, of the test portion (6.4.5.1);
m, is the mass, in grams, of the first residue qbtained;

m, is the mass, in grams, of the second| residue

obtained;

V, is the volume, in millilitres, of the sulphyric acid
solution (6.5.2.4) used in the determination of sodium
carbonate content;

V, is the volume, in millilitres, of the silvef nitrate
solution (6.8.2.3 in 1SO 894) used in the determination
of Cl ions content (see 6.8).

NOTE — If the standard volumetric solutions used are npt exactly
of the strengths specified in the list of reagents, suitable forrection

Transfer the 2-propanol phase to the volumetric flask
(6.5.3.2), filtering on the sintered glass filter (6.5.3.5) if
necessary. Wash the filter and the separating funnel with
the 2-propanol solution (6.5.2.3), add the washings to the
volumetric flask and dilute to the mark with the 2-propanol
solution.

Add to each of the two crystallizing dishes (6.5.3.1),
previously weighed, exactly 50 ml of the 2-propanol
extract, using one of the 50 ml pipettes (6.5.3.7).
Evaporate nearly to dryness on a water bath in a fume
cupboard and add with the pipette a further 50 ml of the
2-propanol extract to each of the dishes. Evaporate again
to dryness on a water bath in a fume cupboard and dry in
the oven (6.5.3.6), controlled at 100 to 105 °C, until the

4

factors should be applied when calculating the results.
6.5.5.2 REPRODUCIBILITY

The difference between the results obtained on the same
sample in two different laboratories should not exceed 1 %.

NOTE — For a check on the values obtained by the method speci-
fied above (content in raw material of technical sodium alkylaryl-
sulphonates), see annex B.

6.6 Determination of sodium sulphite content

6.6.1 Principle

lodometric titration of an aqueous solution.
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6.6.2 Reagents

During the analysis, use only reagents of recognized ana-
lytical grade and only distilled water or water of equivalent
purity.

6.6.2.1 Hydrochloric acid, approximately 0,1 N solution.
6.6.2.2 lodine, 0,1 N standard volumetric solution.

6.6.2.3 Sodium thiosulphate, 0,1 N standard volumetric

1ISO 1104-1977 (E)

mass, by the formula
100
(Vg — V,) x 0,006 304 x —
mgq
where

Vo is the volume, in millilitres, of the sodium
thiosulphate solution (6.6.2.3) used in the blank test;

V, is the volume, in millilitres, of the sodium
thiosulphate solution (6.6.2.3) used in the determination;

solution.
6.6.2.4 Btarch solution.

6.6.3 Apparatus

Ordinary|laboratory apparatus and

6.6.3.1 Pipette, of capacity 25 ml, complying with the
requirempnts of ISO 648.

6.6.3.2 [Conical flask, of capacity 500 ml, complying with
the requifements of 1ISO 1773.

6.6.4 Procedure

6.6.4.1 TEST PORTION

Weigh, t¢ the nearest 0,001 g, approximately 2 g of the
laboratory sample into a 250 ml beaker.

6.6.4.2 DETERMINATION

Dissolve [the test portion (6.6.4.1) in 100 mV of water.
Heat if n¢cessary, but not to above 50 °C,

Using thg pipette (6.6.3.1), transfer.'25 ml of the iodine
solution [6.6.2.2) to the conical flask{6.6.3.2) and acidify
with 100 ml of the hydrochlaoric Jacid solution (6.6.2.1).
Stir, and add the dissolved tést portion. Stir again and
then badk-titrate with the-5Sodium thiosulphate solution
(6.6.2.3)] using the starch.solution (6.6.2.4) as indicator.

6.6.4.3 BLANK TEST

Carry out ablank test under the same conditions as the
determinrtion, but omitting the test portion.

Mg 15 the Tass, i grams, ortion (6.6.4.1).

NOTE — If the standard volumetric solutions used are not exactly
of the strengths specified in the list ofjreagents| suitable correction
factors should be applied when calculating the repults.

6.6.5.2 ReproODUCIBILITY

The difference betwéenthe results obtaiped on the same
sample in two different laboratories should not exceed
02%.

NOTE — If.the sodium sulphite content is lower|than 0,1 % (m/m),
record the'result as ““traces’’.

6.7>, Determination of sodium sulphate content

Carry out the determination of sodium julphate content
by the method specified in ISO . . .

6.8 Determination of sodium chloride content

Carry out the determination of sodium [chloride content
by the method specified in sub-clause 6.8 qf 1SO 894.

7 TEST REPORT
The test report shall include the following particulars :

a) all information necessary for the|complete identi-
fication of the sample;

b) the reference of the method used [reference to this
International Standard);

c) the results and the method of exprefsion used;

6.6.5 Expression of results

6.6.56.1 METHOD OF CALCULATION

The sodium sulphite content is given, as a percentage by

d) the test conditions;

e) any operational details not specified in this Inter-
national Standard or regarded as optional, as well as all
incidents likely to have affected the results.
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ANNEX A

GENERAL SCHEME OF ANALYSIS

Raw material

pH

Water

Preparation of a
laboratory sample

Preparfation of an aqueous alcoholic
solution of a test portion of the
laboratory sample

!

Extrjaction with light petroleum

!

Matter extractable by
light petroleum

Free alkalinity or free acidity

Soi ions
sog_ ions
Cl ions

\ Aqueous alcoholic

residue L4

Sodium alkylarylsulphonates
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ANNEX B

DETERMINATION OF SODIUM ALKYLARYLSULPHONATES CONTENT
(Rapid method)

B.0 PRELIMINARY NOTE

If all parties to a transaction agree, the following more
rapid analytical method for the determination of sodium
alkylarylsulp : : e

B.1 PRINCIPLE

The pringiple is the same as that for 6.5.1. Only the pro-
cedure differs.

B.2 REAGENTS

During the analysis, use only reagents of recognized analyti-
cal gradel and only distilled water or water of equivalent
purity.
B.2.1 Sddium carbonate, anhydrous.

B.2.2 1,4-Dioxan.

B.2.3 2-Propanol, 98 % (V/V) solution.

B.2.4 Sdlphuric acid, 0,1 N standard volumetric solution.

B.2.5 PHhenolphthalein, 1 g/l solution in ethanol:

B.3 APPARATUS
Ordinary Jaboratory apparatus and
B.3.1 thuated cylinder, of “eapacity 250 ml, with

ground glass stopper, complying”with the requirements of
ISO 4788

B.3.2 Pipettes, of capacity 25 and 100 ml, complying with
the requirements of.1SO 648.

B.3.3 Two-~ anti-creep crystallizing dishes, of capacity
75 ml.

maintained at 45 to 50 °C. Add the sodium carbonate
(B.2.1), 4 to 549 at a time, with continuous stirring, until
no more will dissolve (30 to 35g is usually sufficient).

e g der,shake and place in the
water bath at 45 to 50 °C for the phases to separate. If
the separation is unsatisfactory, add22,ml ¢f the 1,4-dioxan
(B.2.2).

Allow to cool, without stirring;-for 2 h at ambient tempera-
ture.

Measure the volumeCof-the upper alcohglic layer in the
cylinder.

Remove 25 m{ from the middle of this Igyer with one of
the pipettes{(B.3.2).

If the solution is cloudy, filter it through paper into one of
the €rystallizing dishes (B.3.3), both of which have been
tared previously. Wash the filter with [the 2-propanol
solution (B.2.3).

If the solution is clear, transfer it directly to the crystal-
lizing dish.

Repeat this operation for the other crystallifzing dish.

Evaporate the solvent on a water bath and dry in an oven
controlled at 100 to 105 °C, until the difference between
the results of two successive weighings made at 15 min
intervals is apparent only in the third significant figure.

Dissolve one of the two residues so obtaingd in water and,
if necessary, warm until it dissolves compldtely. Determine
the sodium carbonate carried over during the extraction
by titration with the sulphuric acid solutign (B.2.4), using
the phenolphthalein solution (B.2.5) as indi¢ator.

B.5 EXPRESSION OF RESULTS

B.5.1 Method of calculation

B.4 PROCEDURE

B.4.1 Test portion

Pipette 100 ml of the aqueous alcoholic solution L,.
produced during the determination of matter extractable
by light petroleum (see 6.4.5.2), into the 250 ml graduated
cylinder (B.3.1).

B.4.2 Determination

Add 70 ml of the 2-propanol solution (B.2.3) to the test
portion (B.4.1) and place the cylinder in a water bath

The sodium alkylarylsulphonates content is given, as a
percentage by mass, by the formula

V.\ V. 500 100
Mt ma Ny (1-0,0106_0 \xtx 20 199
2 m, 25 100 mg

+ "4 20V
(M T m, x (1-0,0106 -2 ) x —1
2 m, mg

where
mg is the mass, in grams, of the test portion (B.4.1);
m, is the mass, in grams, of the first residue obtained;

m, is the mass, in grams, of the second residue obtained;

7
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