INTERNATIONAL STANDARD

..‘mnum”m\!

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION

ORGANISATION INTERNATIONALE DE NORMALISATION
ME

Surface active agents — Sulfated ethoxylated alcohols
and alkylphenols — Estimation of the meéan relative
molecular mass

Ngents de surface — Sulfates d’alcools et d’alkylphénols éthoxylés — Evaluation de la masse
noléculaire relative moyenne

ISO
6843

First edition
1988-06-15

Reference number
ISO 6843 : 1988 (E)


https://standardsiso.com/api/?name=67ea04ae494d172941763c618302fcc7

ISO 6843 : 1988 (E)

Foreword

ISO (the Internatiopal Organization for Standardization) is a worldwide federation of
national standards podies (ISO member bodies). The work of preparing International
Standards is normglly carried out through ISO technical committees. Each member
body interested in @ subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, govern-
mental and non-gqvernmental, in liaison with ISO, also take part in the work. 1ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrot¢chnical standardization.

Draft International |Standards adopted by the technical committees are circulated to
the member bodied for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard ISO 6843 was prepared by Technical Committee ISO/TC 91,
Surface active agehts.

Annex A forms anlintegral part of this International Standard.

© International Organization for Standardization, 1988 @

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 6843 : 1988 (E)

molecular mass

1 Scope

This Interpational Standard specifies a method for the esti-
mation ofl the mean relative molecular mass of the anionic-
active matter present in ordinary commercial neutralized
products pf sulfation of ethoxylated alcohols or alkylphenols
[alkyl oxyethylene sulfates (ethoxylated alcohol sulfates) or
alkylphengl oxyethylene sulfates (ethoxylated alkylphenol
sulfates)] [containing an average of not more than 20 oxy-
ethylene groups per molecule.

It also setp out, in annex A, a general scheme of analysis'

2 Normative references

The folloyving standards contain provisions which, through
reference |n this text, constitute provisions of this International
Standard.| At the time of publication, the editions indicated
were valid. All standards are subjeet to revision, and parties to
agreements based on this International Standard are encour-
aged to irjvestigate the poss§ibility of applying the most recent
editions of the standards{isted below. Members of IEC and ISO
maintain registers of currently valid International Standards.

ISO 607 :|1980, «Surface active agents and detergents —
Methods ¢f sample division.

3 Principle

From a solGtion of the test portion satu
chloride, < extraction of alkylether sulfat
acetateé/butan-1-ol mixture, then evaporati
phase\.containing the polyglycol, the poly
passibly traces of ether sulfates; then remoy
residue by treatment with methanol and filt

Evaporation of an aliquot portion of the filtrg
the residue, then redissolution in water an
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nge resin.

Determination of the polyglycol sulfate coptent by difference

between the above determinations.

From the content of anionic surface activ
sulfate) and the anionic surface active ma
mined by two-phase titration, estimation o
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NOTE — The content of anionic surface act
sulfate) is obtained by the difference between th
content and the unsulfated matter and polyglycd

e agent (alkylether
tter content deter-
f the mean relative

ve agent (alkylether
e total active matter
| sulfate contents.

ISO 1042 71983, Laboratory glassware — One-mark volu-
metric flasks.

ISO 2271 : 1972, Surface active agents — Detergents —
Determination of anionic-active matter (Direct two-phase titra-
tion procedure).

ISO 4800 : 1977, Laboratory glassware — Separating funnels
and dropping funnels.

ISO 6842 : 1983, Surface active agents — Polyethoxylated
alcohol and alkylphenol sulfates — Determination of total
active matter.

ISO 8799 : 1988, Sulfated ethoxylated alcohols and alkyl-
phenols — Determination of content of unsulfated matter.

4 Reagents and materials

During the analysis, use only reagents of recognized analytical
reagent grade and only distilled water or water of equivalent

purity.
4.1 Methanol.

4.2 Sodium chloride.

4.3 Ethyl acetate/butan-1-ol, mixture (9 + 1) by volume.
4.4 Sodium chloride, 59 g/I solution.
4.5 Hydrochloric acid, 73 g/I solution.
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4.6 Sodium hydroxide, 80 g/l solution.

4.7 Silver nitrate, standard volumetric solution,
¢(AgNO3) = 0,100 mol/I.

4.8 Cation-exchange resin, polystyrene sulfonic acid type,
2 % crosslinked, 150 to 330 um, hydrogen form.

4.9 Anion-exchange resin, polystyrene quaternary am-
monium type, 2 % crosslinked, 150 to 330 um, chloride form.

7.2.1 Anion-exchange resin

Take 1 kg of the anion-exchange resin (4.9) and allow to dis-
tend in water for 48 h. Transfer the resin to a suitable column
and pass b litres of the sodium hydroxide solution (4.6) through
the column, followed by 2 to 3 litres of water. Then pass 4 litres
of the hydrochloric acid solution (4.5) through the column and
again wash with 2 to 3 litres of water. The treated resin may be
stored in water.

7.2.2 Cation-exchange resin

5 Apparatus

Ordinary laboratory [apparatus and

5.1 Separating funnel, of capacity 250 ml, in accordance
with 1SO 4800.

5.2 Separating funnel, jacketed, of capacity 250 ml.

5.3 One-mark vplumetric flask, of capacity 100 ml, in
accordance with ISP 1042.

5.4 Water bath, apable of being controlled at 50 °C.
5.5 Reflux condenser.

5.6 Rotary evaporator, with round-bottom flasks of
capacity 250 ml.

5.7 lon-exchangp column: Glass tube of internal diameter
25 mm and length 200 mm, restricted at the bottom and pro-
vided with a glass gtopcock.

The ion-exchange rgsin is supported at the bottom by a 10 to
20 mm layer of glags wool or by a sintered-glass filter.

6 Sampling

The laboratory sample of surface active agent shall be prepared
and stored in acqordance-'with the instructions given in
ISO 607.

Take 1 kg of the cation-exchange resin (4.8) and allow to dis-
tend in water for 48 h. Transfer the resin to a suitabl¢ column
and pass b litres of the hydrochloric acid solution)(4.5] through
the column, then wash with water untilythe wasl)ings are
neutral. The treated resin may be stored|in-water.

7.3 Final preparation of resins

Take the required amount of anion-exchange resin, prepared as
specified in 7.2.1, namely 25-ml per determination, and transfer
to a suitable column/Pass through the column five [times its
volume of the sodiumy” hydroxide solution (4.6), wash with
water until neutral, ‘then wash with 1 to 2 volumgs of the
methanol (4.1}

Take the required amount (256 ml) of cation-exchanpge resin,
prepared as specified in 7.2.2, and, after introducti¢n into a
suitable column, wash with twice its volume of methahol (4.1).

7.4 Arrangement of the mixed-bed exchange
column

Mix 25 ml of the cation-exchange resin and 25 mi of the anion-
exchange resin, prepared as specified in 7.3, in a beaker. Fill the
column (5.7) with the mixed resin in small portions agnd com-
press the mixed resin with a glass rod to a volume between 50
and 60 ml, and wash with 500 ml of the methanol (4{1).

7.5 Separation of polyglycol sulfate

7.5.1 Dissolve the test portion (7.1) in 50 ml of thg sodium
chloride solution (4.4) and 50 ml of the ethyl acetate/Hutan-1-ol
mixture (4.3).

Transfer the solution to a separating funnel (5.1) and|rinse the
beaker with a few millilitres of the sodium chloridd solution

7 Procedure

7.1 Test portion

From the laboratory sample, if necessary homogenized by
introducing a definite and appropriate quantity of water, weigh,
to the nearest 0,1 g, into a 100 ml beaker, a quantity corre-
sponding to about 25 mmol of anionic-active matter.

7.2 Preparation of the ion-exchange resins

If preferred, the resins may be prepared in smaller amounts
than 1 kg with proportionately smaller volumes of reagents.

(4.4) and of the ethyl acetate/butan-1-ol mixture, then add the
rinsing solution to the separating funnel.

Shake the separating funnel vigorously and allow the phases to
separate.

Draw off the aqueous phase into the jacketed separating funnel
(5.2), thermoregulated at 60 °C, add 5 g of the sodium chloride
(4.2) and shake to complete dissolution. Add 50 ml of the ethyl
acetate/butan-1-ol mixture and shake.

After separation of the phases, draw off the aqueous phase
into a 2560 ml round-bottom flask (5.6) and evaporate to
dryness by means of the rotary evaporator (5.6) on a water bath
(5.4), controlled at 50 °C, under vacuum, using a water-jet air
pump.
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Add to the residue 30 ml of the methanol (4.1) and boil under
reflux for 3 min and filter through a medium-speed filter paper,
collecting the filtrate in a 2560 ml flask (5.6). Repeat these oper-
ations three times. Evaporate to dryness using the rotary
evaporator.

Treat the new residue with 30 ml of the methanol (4.1), boil
under reflux for 3 min and filter through a medium-speed filter
paper, collecting the filtrate in the 100 ml one-mark volumetric
flask (5.3). Repeat these operations three times and dilute to
the mark with the methanol.

I1ISO 6843 : 1988 (E)

where

mg is the mass, in grams, of the test portion (7.1);

m, is the mass, in grams, of the residue from the aqueous

phase obtained in 7.5.1;

V' is the volume, in millilitres, of the silver nitrate solution

(4.7) used in 7.5.4.

8.1.1.2 P is the percentage by mass of polyglycol in the
aqueous phase after extraction by the ethyl acetate/butan-1-ol

By means 01 a pipette, transfer 50 ml of the solution to a tared
150 ml beaker, evaporate under a nitrogen current, dry at
105 °C to cgnstant mass, and weigh the residue (m4).

7.5.2 Pass|the 50 ml remaining in the volumetric flask through
the column jprepared as specified in 7.4.

Regulate the rate of flow to 5 ml/min and wash the column
with 100 ml| of the methanol. Transfer the eluate to a tared
250 ml round-bottom flask (5.6) and evaporate with the rotary
evaporator jon the water bath, controlled at 50 °C, under
vacuum, using a water-jet air pump. Dry at 105 °C to constant
mass, and veigh the residue (m,).

7.5.3 Diss¢lve the dry residue (m,) in 50 ml of water. On
10 ml of thiq solution, determine the anionic-active matter con-
tent (A,) by direct two-phase titration in accordance with
ISO 2271.

7.5.4 On ahother 10 ml of this solution, determine the chleride
content by| titration with the silver nitrate solution-(4.7).

7.6 Estimation of the mean relativesmolecular
mass

The mean relative molecular mass_i§ obtained by calculation
(see 8.1.2).

8 Exprepsion of results

8.1 Method, of calculation

mixture, given by the equation

2I’I12X 100
P=——-
my

where

mg is the mass, in'grams, of the test portion (7.1);

my is the mass,) in grams, of the residye obtained after

passing 50-ml_ of the methanolic solution

brepared in 7.5.1

through/theion-exchange column as desdribed in 7.5.2.

8.1.1.3 VA is the percentage by mass of anio
in _the aqueous phase after extraction
acetate/butan-1-ol mixture, given by the equ

A P2(AT+P-NS-R
a A — A,

where

A, is the anionic-active matter conter
millimoles per gram, determined on the
two-phase titration in accordance with IS

A, is the anionic-active matter conter
millimoles per gram, determined on the aqu
extraction by the ethyl acetate/butan-1-ol n
direct two-phase titration (7.5.3);

AT is the total active matter content,
percentage by mass, determined on the
dance with ISO 6842;

P is the polyglycol content, calculated in

nic-active matter
by the ethyl
htion

t, expressed in
bample by direct
D 2271;

t, expressed in

eous phase after
pixture (7.5.1) by

expressed as a
sample in accor-

accordance with

8.1.1.2, expressed as a percentage by mas

8.1.1 Polyglycotsutfate comntent

The polyglycol sulfate content PS, expressed as a percentage
by mass, is given by the equation

PS=R-P-A
where the meaning of the letter symbols is as follows.
8.1.1.1 R is the percentage by mass of residue in the aqueous

phase after extraction by the ethyl acetate/butan-1-ol mixture,
given by the equation

R (2m; — 0,068 5 V) x 100

mgy

NS is the unsulfated matter content,

bS,

expressed as a

percentage by mass, determined on the sample in accor-

dance with ISO 8799;

R is the percentage by mass of residue in the aqueous
phase after extraction by the ethyl acetate/butan-1-ol mix-
ture, calculated in accordance with 8.1.1.1.

8.1.2 Mean relative molecular mass

The mean relative molecular mass is given by the formula

« (AT — NS - PS)
Ay

10
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where

AT is the total active matter content, expressed as a
percentage by mass, determined on the sample in accor-
dance with ISO 6842;

NS is the unsulfated matter content, expressed as a per-
centage by mass, determined on the sample in accordance
with 1SO 8799;

PS is the polyglycol sulfate content, expressed as a

percentage b
A, is the 4

millimoles pe
two-phase titl

8.2 Precision

8.2.1 Polyglyc

Comparative ang
given the followi

— mean [

nionic-active matter content, expressed in
gram, determined on the sample by direct
[ation in accordance with ISO 2271.

bl sulfate content

lyses carried out in fifteen laboratories has
hg statistical results:

o (m/m) of polyglycolsulfate] : 1,08

mass, calculated in accordance with 8.1.1:; 9 Fest eport

— standard deviation of repeatability, o, : 0,18

— standard deviation of reproducibility, g~ : 0,77

8.2.2 Mean relative molecular mass

Because of the differences between the various methods used
for the estimation and the calculation of the mean relative
molecular mass, it is not possible to give statistical results on
the validity of the estimation.

The test report shall include the following information :

a) all information necessary for the.complete idlentification
of the sample;

b) the method used (referencé)to this International Stan-
dard);

c) the results and the method of expression ysed;

d) any operational details not specified in this International
Standard or in/thesInternational Standards to ywhich refer-
ence is made, Yor any operational details negarded as
optional, as\well as any incidents liable to have pffected the
results.
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