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FOREWORD

This Malaysian Standard was prepared by the Working Group on Surface Active Agents formed

by the Technical Committee on Soap and Detergents under the authority of the Consumer
Products Industry Standards Committee.

In the preparation of this standard method of test, several of the local manufacturer’s
specification and methods of analysis were referred to.
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METHOD OF TEST FOR DETERMINATION OF TOTAL ANIONIC DETERGENT
BY HYAMINE TITRATION

1. SCOPE

This Malaysian Standard describes a method for the determination of anionic detergent by
Hyamine titration. It is applicable to the analysis of alkylbenzene sulphonates, alkylsulphonates,
alkylsulphates and hydroxylsulphates, alkylphenolethoxysulphates and fatty alcohol
ethoxysulphates in detergent liquids, powders or household cleaners.

The total active detergent is determined if a mixture of sulphonates and/or sulphates is present
(see note 1). The mean molecular weight of the active detergent(s) must be known. Sulphonates
with low molecular weight such as toluene and xylene sulphonate do not interfere when present
in concentrations up to 15% of active material.

2. PRINCIPLE

As aqueous solution of the sample is titrated with a standard cationic active solution (Hyamine
1622) in a two phase water-chloroform system using a mixture of a cationic dye (dimidium
bromide) and an anionic dye (disulphine blue V) as indicator. The anionic surfactant forms a salt
with the cationic dye which dissolves in the chloroform layer to give this layer a red pink colour.
The end point is reached when the Hyamine cation displaces the dimidium cation from the
chloroform soluble salt and the pink colour leaves the chloroform layer as the dye passes to the
water phase. Hyamine added in excess forms a salt with the anionic dye disulphine blue V which
dissolves in the chloroform layer and colours it blue.

3. REAGENTS

(a) Hyamine 1622. Approximately 0.004M solution dissolve about 1.8 g of the reagent in
water and dilute to 1 litre, standardized against SLS, refer to appendix A. (See note 2).

(b) Dimidium bromide

) Disul phine blue V', also called erioglaucine or alphazurine G.

(d) Mixed indicator stock solution. Dissolve 0.5 + 0.01 g dimidium bromide in 20 ml to

30 ml hot 10% v/v aqueous ethanol. Dissolve 0.25 + 0.01 g disulphine blue V in 20 ml to 30 ml
hot 10% v/v aqueous ethanol. Transfer both quantitatively to one 250 ml graduated flask. Dilute
to volume with 10% v/v aqueous ethanol and mix.

(e) Acid indicator solution. Mix 200 ml of water and 20 ml of the stock solution in a
500 ml graduated flask. Add 20 ml of 5N sulphuric acid, mix and dilute with water to 500 ml.
Store this solution in an amber bottle.
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() Chloroform. Technical or analytical grade. (Warning : Avoid unnecessary exposure to
vapour). '

(g) Phenolphthalein, 0.5% solution in 96% v/v ethanol.

4, APPARATUS

4.1 Titration vessels. Tall ground glass stoppered cylinders internal diameter 2.5 cm,

height 25 ¢m, 100 mi stoppered measuring cylinders are suitable.

S. PROCEDURE

5.1 Weigh, to the nearest 0.01 g, approximately 10 g of the representative sample, dissolve
in about 150 ml of hot water and cool.

5.2. Transfer the solution quantitatively to a 1 litre graduated flask, dilute to volume with
water and mix.

5.3. Pipette 5 ml, 10 ml, 15 ml or 20 ml of this solution (see note 3) into a titration vessel
and dilute the volume to about 30 ml with water.

5.4. Add a few drops of phenolphthalein and, if required, neutralize with 0.1 N sodium
"~ hydroxide to a faint pink colour.

5.5. Add 10 ml of acid indicator solution and 15 ml chloroform.

5.6. Shake the stoppered vessel thoroughly and titrate with the Hyamine 1622 solution,

shaking after each addition of titrant. Run in the titrant 0.5 ml to 1 ml at a time within about
1 ml of the end point and finally add one drop at a time, shaking thoroughly after each addition.

5.7. Record the volume of titrant added at the end point. This is the first point at which
the pink colour is completely discharged from the chloroform layer which is then a faint greyish
blue. A blue grey or blue colour indicates that the end point has been passed.

6. CALCULATION
6.1 Total anionic active matter, % = Vo,xMxPx 1000 x 100
1000 W x V,
= 100V, MP

Wy,
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where,

W is the weight (g) of the sample;

M is the molarity of Hyamine 1622 solution;

P is the molecular weight of anionic active matter;
V1 is the volume (ml) taken at instruction 5.3;

V, is the volume (ml) of Hyamine 1622 used for titration.

NOTE 1. If a mixture of anionic detergents is present this procedure will determine the total amount of anionic detergents.

NOTE 2. Hyamine 1622 is manufactured by the Rohm and Hass Co., and supplied by Hopkin and Williams, Freshwater
Road, Chadwell Heath, Essex, U.K. It is the commercial name for benzethonium chloride.

NOTE 3. The volume of sample solution used for titration depends on the expected content of anionic active matter present

in the sample. A volume containing 0.02 milliequivalents to 0.06 milliequivalents of anionic active matter should be taken to
ensure that the volume of titrant will be between 5 ml and 15 ml.

Reference :

Determination of anionic active detergents by two phase titration. Tenside 4(1967)292
Tenside 5(1968)90.
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Appendix

Hyamine 1622

Al. APPLICATION
Standard reagents

Al.1 A standardized aqueous solution of Hyamine 1622 is used for the determination of
anionic active detergent, cationic active detergent and fatty acids according to the procedures
described. The procedures for the determination of anionic acid cationic detergents require the
standardization of the Hyamine solution with sodium lauryl sulphate (SLS).

A2. STANDARDIZATION OF HYAMINE SOLUTION AGAINST SLS

A2.1 Principle. An aqueous solution of SLS of exactly known concentration is titrated with
the Hyamine solution in a two phase water-chloroform system using a mixture of a cationic dye
(dimidium bromide) and an anionic dye (disulphine blue V) as indicator. The SLS forms a salt
with the cationic dye which dissolves in the chloroform layer to give this layer a red-pink colour.
The endpoint is reached when the Hyamine cation displaces the dimidium cation from the
chloroform soluble salt and the pink colour leaves the chloroform layer as the dye passes to the
aqueous phase.

Hyamine, added in excess, forms a salt with the anionic dye disulphine blue V which dissolves in
the chloroform layer and colours it blue. The molarity of the Hyamine solution can be calculated
from the volume of Hyamine solution used to titrate a known amount of SLS.

A3. REAGENTS

A3.1 Hyamine 1622. Approximately 0.004 M. Dissolve about 1.80 g of the reagent in 1 litre
of water. Hyamine 1622 is the commercial name for benzethonium chloride.

A3.2 Dimidium bromide

A3.3 Disulphine blue V. This is also called erioglaucine or alphazurine G.

A3.4 Mixed indicator stock solution. Dissolve 0.5 + 0.01 g of dimidium bromide in 20 ml to

30 ml hot 10% v/v aqueous ethanol. Dissolve 0.25 + 0.01 g of disulphine blue V in 20 ml to
30 ml hot 10% v/v aqueous ethanol. Transfer both solutions quantitatively to one 250 ml
graduated flask. Dilute to volume with 10% v/v aqueous ethanol and mix.

A3.5 Acid indicator solution. Mix 20 ml of the mixed indicator stock solution and 200 ml of
water in a 500 ml graduated flask. Add 20 ml 5N sulphuric acid, mix and dilute with water to
500 ml. Store this solution in an amber bottle.
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Chloroform. Technical or analytical grade.

WARNING : Avoid unnecessary exposure to vapour.

A3.6 Sulphuric acid, 1 N aqueous solution.

A3.7 Sodium hydroxide, 0.1 N aqueous solution.

A3.8 Sodium hydroxide, 1 N aqueous solution, accurately standardized.
A3.9 Ethanol, 96% v/v aqueous solution.

A3.10 Methanol, 99% v/v.

A3.11 Sodium lauryl sulphate (SLS), approximately 0.004 M. Dissolve approximately 1.15 g
SLS, weighed to the nearest 0.001 g, in 100 ml of water and transfer, quantitatively, to a 1 litre
graduated flask. Dilute to volume and mix.

A3.12 Phenolphthalein, 0.5% solution in 96% v/v ethanol.

Ad4. APPARATUS

Standard laboratory equipment, including :-

Ad.1 Flasks. 250 ml; round, flat-bottomed with ground glass joint to receive a condenser.
Ad4.2 . Reflux condenser. Water-cooled, with ground glass joint to fit the 250 ml flask.
A4.3 Titration vessels. Tall, ground glass stoppered cylinders, internal diameter 2.5 cm,

height 25 cm. 100 ml stoppered measuring cylinders are suitable.

Ad.4 Karl Fischer titration apparatus

A4.5 Anti-bumping granules

AS. PROCEDURE

A5.1 Determination of purity of SLS. The contents of each new bottle of SLS should be

assayed by an acid hydrolysis procedure. Three determinations should be carried out; no two
results should differ by more than 0.2% and the mean of three results should be taken as the
purity of the SLS for the purposes of calculating the molarity of the Hyamine.

Provided that the bottle containing the SLS is kept well sealed during storage the-assay should
remain unchanged over a period of many months and possibly even for a year or more.

Periodic checks on the purity may be made by means of moisture determinations by the Karl
Fischer method. This avoids the laborious and time consuming acid hydrolysis procedure.
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The moisture content of each new bottle of SLS should be determined at the same time as the
assay. The moisture content and assay should total nearly 100%. Subsequent checks of moisture
content may be compared with the initial result and provided the discrepancy is not more than
0.1% the original assay may be assumed to be valid. If the discrepancy is more than 0.1% the
assay by acid hydrolysis (A5.1.1) should be repeated.

A5.1.1 Acid hydrolysis method

A5.1.1.1 Weigh, to the nearest 0.001 g, approximately 5 g of SLS into a 250 ml round bottom
flask with ground glass neck.

A5.1.1.2 Add, by means of a burette, 25 ml IN sulphuric acid solution and add a few anti-
bumping granules.

A5.1.1.3 Attach the flask to the condenser and reflux gently for 2 hours. (Shortly after the
commencement of heating, the solution will become very viscous and foam badly. During this
period, which lasts for 5 min to 10 minutes, the source of heat must he removed repeatedly to
allow the foam to subside. The flask should be swirled repeatedly to prevent ‘bumping’ which
may eject material out of the top of the condenser. Once this phase in the operation has passed,
the solution should reflux gently without further attention).

A5.1.1.4 Allow the contents to cool, then wash down the condenser with about 30 ml of ethanol
followed by distilled water and disconnect the flask.

A5.1.1.5 Add a few drops of the phenolphthalein solution and titrate with 1N sodium hydroxide
solution.

AS5.1.1.6 Carry out a blank test by titrating 25 ml of sulphuric acid solution with the 1 N
sodium hydroxide solution.

Calculation :

Purity of SLS, %

(V,-V,)x N x288.4 x 100

1000 W

28.84N (V, - V)

W
where,
W is the weight (g) of SLS taken,;
N is the normality of 1N sodium hydroxide solution;

V1 is the volume (ml) of sodium hydroxide used for the blank test;

V,is the volume (ml) of sodium hydroxide used for the sample.
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AS5.2 Karl Fischer titration
A5.2.1 Weigh, to the nearest 0.01 g, approximately 2 g of SLS and dissolve in 50 ml methanol.

AS5.2.2 Transfer quantitatively to a 100 ml graduated flask, dilute to volume with methanol
and mix.

A5.2.3 Pipette 25 ml into the reaction vessel of the Karl Fischer titration apparatus and
proceed, following the appropriate method for a moisture determination with Karl Fischer
reagent.
A5.2.4 Carry out a blank using 25 ml of methanol.
A5.2.5 Calculate the water content of the SLS. This figure may be used for quick checks on
the purity of the SLS as outlined above.
AG6. TITRATION OF SLS WITH HYAMINE
A6.1 Pipette 10 ml of 0.004M SLS solution into a titration vessel.
A6.2 Add 20 ml of water.
A6.3 Add 10 ml of acid indicator solution and 15 ml chloroform.
A6.4 Shake the stoppered vessel thoroughly and titrate with the Hyamine 1622 solution.
Run in the titrant, 0.5 to 1 ml at a time, to within about ! ml of the endpoint and finally, add
one drop at a time, shaking after each addition.
A6.5 Record the volume of titrant added at the endpoint. This is the first point at which
the pink colour is completely discharged from the chloroform layer which is then a faint greyish
bilue. A blue-grey or blue colour indicates that the endpoint has been passed.
Calculation :
Molarity of Hyamine solution = v, wp

28840V,

where,

W is the weight (g) of sodium lauryl sulphate per litre, stock solution;
P is the purity (%) of sodium lauryl sulphate, determined by acid hydrolysis;
V', is the volume (ml) of SLS solution (instruction A6.1);

V, is the volume (ml) of Hyamine solution used (instruction A6.5).

1+ 1
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