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This Malaysian Standard, which had been approved by the Consumer Products Industry Standards Committee and

endorsed by theCouncil of the Standards and Industrial Research Institute of Malaysia (SIRIM)waS published under

the authority of the SIRIM Council in July, 1 987.

SIRIM wishes to draw attention to the fact that this Malaysian Standard does not purportto include alithenecessary

provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast of progress in the industries concerned.

Suggestions for improvementswill be recorded and in due course brought to the notice of the Committees charged

with the revision of the standards to which they refer.

The following references relate to the work on this standard:

Committee reference.: SIRIM 403/2/4 Kulit 5

Draft for comment : D58 (ISC C)

Amendments issued since publication

Amd. No. Date of issue Text affected
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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.

This standard is technically identical to the following ISO standards:

(t) ISO 2871 : 1973. ‘Surface active agents — Detergents — Determination of cationic active matter — Direct two-

phase titration procedure’

(ii) ISO 2271 : 1972, ‘Surface active agents — Detergents — Determination of anionic active matter — Direct two-

phase titration procedure’

However, other manufacturers’ specifications and methods of analysis were also consulted.
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METHOD OF TEST FOR DETERMINATION OF CATIONIC ACTIVE MATTER IN

DETERGENTS - BY DIRECT TWO-PHASE TITRATION PROCEDURE

1. SCOPE

1.1 This Malaysian Standard describes two methods for the determination of cationic active matter in detergents

using the direct two-phase titration procedure. It i~applicable to the analysis of cationic active materials such as

long-chain quaternary ammonium compounds. (benzyl-dimethyl-stearyl-ammonium chloride. benzyl-dimethyl-

dodecyl-ammonium chloride etc.) salts of laurylamine. salts of imidazoline, etc.

Both methods are also applicable to solids or to aqueous solutions of the active material. The molar mass of the

cattonic active matter must be known or previously determined if its content is expressed as a percentage by mass.

NOTE. Low molar mass sulphonates of toluene and syiene present as hydrotropes do not interfere when present in concentrations up to 1 5% (rn/rn)

on active material. At higher levels, their influence shall be evaluated in each particular Case.

Non-ionic surface active agents. soap, urea and ethylenediaminetetra-acetic acid salts do not interfere.

Typical inorganic components of detergent formulations such as sodium chloride, sulphate. borate.

tripolyphosphaté~perbôrate, silicate. etc. do not interfere, but bleaching agents other than perborate shall be

destroyed before the analysis and the sample must be completely soluble in water.

2. PRINCIPLE

For method A:

2.1 Titration of an aliquot portion of a standard solution of sodium lauryl sulphate with a solution of the test

sample, according to the direct two-phase titration procedure.

For method B:

2.2 Sodium lauryl sulphate (SLS) is added in excess to an aqueous solution of the sample and then tttrated with a

standard cationic active solution (Hyamine 1 622) in a two phase water-chloroform system using a mixture of a

cattonic dye (dimidium bromide> and an anionic dye (disulphine blue V) as indicator. The excess of the anionic

surfactant(SLS) 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 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.
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I. METHOD A

The water used shall be distilled water or water of at least equivalent purity.

3. REAGENTS

3.1 Chloroform, P20 1.48 g/ml. distilling between 59.5°C and 61.5°C.

3.2 Sulphuric acid. 5 N solutton.

3.3 Sulphuric acid. 1 .0 N solution.

3.4 Sodium hydroxide, iON standard volumetric solution.

3.5 Sodium lauryl sulphate, 0.004 M standard volumetric solution.

3.6 Phenolphatalein,

3.7 Mixed indicator solution

3.7.1 Stock so/ut/on. This solution is to be prepared from acid blue 1 and dimidium bromide.

3.7.1.1 Acid blue” (Cl. 42045) (di-sodium-4.4” diaminodiethyltriphenylmethane-2. 4-disulphonate).

-N-(C2H5)2

NJaO3S— —C

= N~- (C2 H 5)2

3.7.1.2 Dimidium bromide (3. 8-diamino-5-methyl-6-phenyl-phenanthrtdinium bromide>.

/
H2N

‘This rnixs’cI iridic~toris available Commercisily in the form of a basic Solution, which should be acidified and diluted before use

“This material is known commercially by, for example. the names disulphine blue ~N 150 and erioglaucine.
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3.7.1 .3 Preparation of the stockso/ution. Weigh. to thenearest 1 mg. O.5±0.O05 g of dimidium bromide(3.7.1 .2)

into a 50 ml beaker, and 0.25 ±0.005 g of acid blue 1 (3.7.1.1) into a second 50 ml beaker.

Add between 20 ml and 30 ml of hot 1 0% (v/v) ethanol to each beaker.

Stir until dissolved and transfer the solutions to a 250 ml one-mark volumetric flask. Rinse the beakers into the

volumetric flask with the ethanol and dilute to the mark with 10% (v/v) ethanol.

3.7.2 Mixed acid indicator solution

3.7.2.1 Add 200 ml of water to 20 ml of the stock solution in a 500 ml one-markvolumetric flask. Add 20 ml of the

5 N sulphuric acid mix and dilute to the mark with water. Store out of direct sunlight.

4. APPARATUS

Ordinary laboratory apparatus. and

4.1 Bottles. 200 ml, fitted with ground. or measuring cylinders, 100 ml. glass stoppers.

4.2 Burette. 25 ml.

4.3 One-mark volumetric f/ask, 1 000 ml capacity, with ground glass stopper.

5. PROCEDURE

5.1 Test portion. Weigh, to the nearest 1 mg. about 5 g of the test sample.

5.2 Determination. Dissolve the weighed sample in 100 ml of water. Transfer to a 1000 ml one-mark volumetric

flask (4.3) and dilute to the mark with water. This is test solution A.

By means of a pipette, transfer 10 ml of the standard volumetric sodium lauryl sulphate standard solution (3.5) into

the measuring cylinder (4.1 ). Add 10 ml of water, 1 5 ml ofthe chloroform(3.1 ) and 10 ml of themixed acid indicator

solution (3.7).

Fill the burette (4.2) with solution A.

Titrate the sodium lauryl sulphate solution with solution A; stopper and shake well after each addition.

As the end-point approaches, emulsions formed during shaking tend to break easily. Continue the titration, drop by

drop. with shaking after each addition, until theend-point is reached. This is at the moment when the pink colour is

completely discharged from the chloroform layer, whIch is then a faint greyish blue. With excess of solution A the

chloroform layer turns blue. Note the volume of solution A required for the titration.

NOTE. It is recommended that the volume of solution required for the test be at ieast 10 mi. If this is not the Case, adiust the mass of the test portion

accordingly.
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6. EXPRESSION OF RESULTS

6.1 Calculation. The content, as a percentage by mass, of cationic-active matter is equal to

Mx Tx lOx 1000 x 100 Mx Tx 1000

l000xVxm Vxm

The amount of cationic~activematter in milli-equivalents per gramme. is equal to

Tx 10000

Vxm

where.

M is the molar mass of the cationic-active matter;

T is the molarity of the sodium lauryl sulphate solution;

m is the mass, in grammes. of the test portion;

V is the volume, in millilitres. of solution A used for the titration.

6.2 Repeatability. The difference found between the results of two determinations carried,out on thesame sample

simultaneously or in rapid succession by the same analyst using the same apparatus should not exceed 1.5% of the

mean value.

6.3 Reproducibility. The difference between the results obtained on the same sample in two different laboratories

should not exceed 3% of the average value.

7. TEST REPORT

The test report shall include the following particulars:

a) the reference of the method used:

b) the results and the method of expression used;

c) any unusual features noted during the determination;

d) any operation not included in this standard, are regarded as optional.

II. METHOD B

8. REAGENTS .

8.1 Sodium laurylsulphate. Approximately 0.004 M solution (see note 2).

8.2 Hyamine 7622 (see note 3). Approximately 0.004 M solution. Dissolve about 1 .80 g of the product in water

and dilute to 1 litre.
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8.3 Mixed indicator stock solution. Dissolve 0.5 ±0.01 g dimidium bromide in 20 ml to 30 ml hot 10% v/v

aqueous ethanol (see note 4). Dissolve 0.25 ±0.0 1 g disulphine blue V in 20 ml to 30 ml hot 10% ethanol (see

note 4). Transfer both solutions quantitatively to one 250 ml graduated flask. Dilute to volume with 10% aqueous

ethanol and mix.

8.4 Acid indicator solution. Add 200 ml water and 20 ml of the stock solution to a 500 ml graduated flask. Add

20 ml 5 N sulphuric acid, mix and dilute with water to 500 ml. Keep this solution in an amber bottle.

8.5 Chloroform. Technical or analytical grade.

WARNING: Avoid unnecessary exposure to vapour

8.6 Pheno/phthalein. 0.5% solution in 96% v/v ethanol.

9. PROCEDURE

9.1 Weigh, to the nearest 0.01 g. approximately 25 g of the representative sample.

9.2 Transfer quantitatively to a 1 litre graduated flask. dilute to volume with water and mix.

9.3 Pipette 1 0 ml of the 0.004 M SLS solution into a titration vessel.

9.4 Pipette 10 ml of the sample solution into the same titration vessel and dilute the volume to about 30 ml with

water.

9.5 Add a few drops of phenolphthalein and. if required. neutralise with 0.1 N sodium hydroxide to a faint pink

colour.

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

9.7 Shake ,the stoppered vessel thoroughly and titrate with the Hyamine 1 622 solution, shaking after each

addition of titrant.

9.8 Run in thetitrant0.5 ml to 1 ml ata time to within about 1 ml of the end point and finally add one drop ata time,

shaking thoroughly after each addition.

9.9. Record the volume of titrant added at the end point. This is thefirstpointatwhichthe pinkcolour is completely

discharged from the chloroform layer which is then a faint greyi’sh blue. A blue grey or bluecolour indicates thatthe

end point has been passed.

9.10 Pipette 10 ml 0.004 M SLS solution into a tttrattonvessel dilute to 30 ml with water and follow instructions

9.5 to 9.9 inclusive.
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9.11 Calculation:

(V2 - Vs) x Mx MW x 1000 x 100 (V2 - Vs) xMxMWx 100
Total cationicactive matter, % t,.. - = ________________________

l000WxVi WxVi

where,

W is the weight (g) of sample;

M is the molarity of Hyamine 1 622 solution (see note 5);

MW is the molecular weight of cationic active matter;

‘Vt is the volume (ml) of sample aliquot;

V2 is the volume (ml) of Hyamine used for titration (instruction 10);

Vs is the volume (ml) of Hyamine used for titration (instruction 9).

NOTE 1. If a mixture of cationic detergents ispresent this procedurewill determine the total amount of cationic detergents. Hence, calculation of the

amount of the single components is only possible if the ratic in which these components are present is known.

NOTE 2. A suitable grade of SLS. minimum assay 99.0% . is the ‘soecially pure’ reagent supplied by BOH Chemicals Ltd.. Poole. Dorset. U.K.

NOTE 3. The commercial name for benzethoriium chloride.

NOTE 4. Dimidium bromide and disulphine blue V laiso called Erioglaucine or alphazunne GI.

NOTE 5. The Hyamine 1622 solution must bestandardized using sodium lauryl sulphate as given in ‘Method of test for determination oftotal anionic

detergent-by Flyamine titration’.
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