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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bedies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take patt in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies 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 8214 was prepared by Technical Committee ISO/TC 91, 
Surface active agents. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
Jatest edition, unless otherwise stated. 

0 International Organkation for Standardkation, 1985 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 82144985 (E) 

Surface active agents - Washing powders - 
Determination of inorganic sulfates - Gravimetric method 

1 Scope and field of application 

This International Standard specifies a gravimetric method for 
the determination of inorganic sulfates content of all types of 
commercial washing powders, without interference from other 
compounds usually present. 

2 Reference 

ISO 607, Surface active agents and detergents - Methods of 
Sample division. 

3 Principle 

Removal of all the ethanol-soluble matter from a test Portion by 
extraction with ethanol. 

In the presence of silicates, filtration after dehydration then 
precipitation of sulfates present in the filtrate with barium 
chloride. Filtration of the precipitate, washing, heating at 900 OC 
and weighing. 

NOTE - The residue obtained after removal of silicates may be used 
for the determination of total silica according to ISO 8215. 

4 Reagents 

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

4.1 Ethanol, anhydrous or denatured. 

4.2 Hydrochlorit acid, Q 1,16 to 1,19 g/ml. 

4.3 Ammonia, concentrated solution. 

4.4 Barium chloride dihydrate (BaC12,2H,0), 100 g/l 
Solution. 

4.5 Siber nitrate, 5 g/l Solution. 

4.6 Methyl orange, 1 g/l Solution. 

4.7 Pumice stones, particle size 2 to 4 mm, or equivalent as 
boiling aid. 

5 Apparatus 

Ordinary laboratory apparatus and 

5.1 One-mark volumetric flasks, of capacity 1 000 ml, 
complying with the requirements of ISO 1042. 

5.2 Soxhlet extractor, with flask of capacity 500 ml, and 
extractor tube of capacity 200 ml (sec the figure). 

Extractor tube 

Figure - Soxhlet extractor 
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ISO 82144985 (E) 

5.3 Glass thimble edractor, of porosity P 1,6 (1,6 Pm), 
diameter about 36 mm, length about 95 mm; when a silicate 
determination is not required, an equivalent Paper extraction 
thimble tan be used. 

Repeat this extraction twice more with new 
ethanol (4.1) using the same filter Paper. 

portions of the 

Add approximately 75 ml of the hot ethanol(50 to 60 OC) to the 
beaker containing the insoluble matter and break any remaining 
hard lumps with a glass rod. Allow the insoluble matter to settle 
and filter through the same filter Paper. 

5.4 Oven, capable of being controlled at 105 + 2 OC. 

5.5 Filtering crucible, in porcelain, porosity P 4 
(1,6 to 4 Fm). 

Repeat this Operation twice more. 

Puncture the bottom of the filter Paper and wash with about 
50 ml of hot water to transfer any residue to the beaker con- 
taining the insoluble matter. 

5.6 Platinum crucible. 

5.7 Furnace, capable of being controlled at 900 OC. 
7.3 Removal of silicates 

6 Sampling After extraction (7.2.11, remove the thimble from the Soxhlet 
extractor (5.2) and, using hot water (50 to 75 ml), quantitatively 
transfer the contents to a 400 ml beaker; or use the 600 ml 
beaker and alcohol-insoluble matter obtained as specified 
in 7.2.2. 

The washing powder laboratory Sample shall be prepared and 
stored in accordance with ISO 607. 

7 Procedure Add 10 ml of the hydrochloric acid (4.2) to the beaker. Stir with 
a glass rod. 

7.1 Test Portion 
Evaporate to dtyness on a steam bath. 

Weig h, to the nearest 0,Ol 91 about 10 g of the laboratory 
Sample in a 600 ml bea ker or in the extraction thim ble (5.3) m Add 35 to 40 ml of water. Heat, with occasional stirring, for 

10 min. If silica and insoluble matter are absent, proceed as 
specified in 7.4; otherwise, continue as follows. 

7.2 Removal of organic materials 
Again add 10 ml of the hydrochloric acid (4.21, stir and 
evaporate to dryness as before. Dissolve the residue, add 10 ml 
of hydrochloric acid (4.21, stir, and evaporate to dryness a third 
time. Place the beaker and residue in the oven (5.41, maintained 
at 105 rt 2 OC, for 1 h. Add 50 ml of hot water and 10 ml of the 
hydrochloric acid (4.2). Heat for 10 min on a steam bath, with 
occasional stirring . 

One of the two following procedures may be used: 

7.2.1 Soxhlet extraction 

lntroduce 300 ml of the ethanol (4.1) into the 500 ml round- 
bottom flask of the Soxhlet extractor (5.2) and a few pumice 
stones (4.7). 

Filter through the tared porcelain filtering crucible (5.5) under 
suction or through a fast-running hardened filter Paper. Place the thimble (5.3) with the test Portion (7.1) in the extractor 

tube of the Soxhlet extractor and assemble the equipment (flask, 
extractor tube, condenser). Wash the residue four times with 30 ml portions of hot water. 

NOTE - The insoluble residue may be used for the determination of 
total silica according to ISO 8215; in this case, Change the filtrate 
receiver at this Point and continue the transference and washing of the 
residue as specified in ISO 8215. 

Start the extraction and Conti nue with a fairly rapid 
extraction for 2 h 30 min after o the initial siphoning. 

rate of 

Allow to cool, and transfer t :he remaining ethanol of the extrac- 
tor to the flask and discard the ethanol-soluble fraction. 

7.4 Determination 
7.2.2 Extraction by treatment in beaker 

Quantitatively transfer the filtrate and first four washings (from 
7.3) to a 1 000 ml one-mark volumetric flask; or transfer the 
Solution if silica and insoluble matter are absent. 

Add a 
(7.1). 

pproximately 250 ml of ethanol (4.1) to the test portion 

Dilute to volume and mix. Cover with a watch-glass, heat and stir with 
magnetic stirrer until the ethanol is boiling. 

a mechanical or 

By means of a pipette, transfer an aliquot volume of the sol- 
ution to a beaker, taking 200 ml for sulfate contents of less than 
6 % (mlm) (calculated as Na2S04) and for higher contents 
taking a volume corresponding to a mass of barium sulfate of 
between 0,15 and 0,30 g. 

Continue boiling and stirring for 5 min. 

Allow the bea ker to cool and the insoluble matter to settle. 
Filter the e thanolic Phase through a medium-grade fil ter Paper. 
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ISO 8214-1985 (EI 

Dilute to 200 ml if necessary. Add four drops of the methyl 
orange Solution (4.6) and neutralize with the ammonia Solution 
(4.3). 

Add the hydrochloric acid (4.2) until just acid and then add 
5,0 ml in excess. 

Heat to boiling and slowly add 5 ml of the barium chloride sol- 
ution (4.4) while boiling. Cover with a watch-glass and boil gen- 
tly for 5 min. 

Place on a steam bath for a minimum 1 h at 70 to 80 OC. 

Test for completeness of precipitation by adding a few drops of 
the barium chloride Solution (4.4). 

Filter through the tared porcelain filtering crucible (5.5) under 
vacuum or through an ashless grade medium or fine filter 
Paper. Before taring, heat the porcelain crucible in the furnace 
(5.7), controlled at 900 OC, and allow to cool in a desiccator. 

Wash the precipitate on to the filter with hot water and con- 
tinue washing until free of chlorides as shown by testing with a 
few drops of the silver nitrate Solution (4.5). 

In the case of a filter Paper, place it in the platinum crucible 
(5.6), previously tared after heating in the furnace (5.7), con- 
trolled at 900 OC, and allowing to cool in a desiccator. 

Gradually heat the crucible and contents to 900 OC, then leave 
in the furnace (5.7), controlled at 900 OC, for 30 min. Allow to 
cool in a desiccator and weigh to the nearest 0,001 g. 

8 Expression of results 

8.1 Method of calculation 

The inorganic sulfate content, expressed as a percentage by 
mass of sodium sulfate (Na$O& is given by the formula 

mlx1000x0,6086 
x 100 = 

60860ml 

m. x V mOv 

where 

m. is the mass, in grams, of the test Portion (7.1); 

ml is the mass, in grams, of the barium sulfate precipitate; 

V is the volume, in millilitres, of the aliquot Portion taken; 

0,608 6 is the conversion factor for BaS04 to Na2S04. 

8.2 Precision 

Comparative analysis on three samples ranging from 6 % to 
15 % Na$04, carried out in 11 laboratories, has given the 
statistical results shown in the following table. 

I Sulfate content (Na#O& x 1 6 to 15 % bnlm) 1 

I Repeatability 1 OB5 AE ~ 1 

I Reproducibility 1 020 AE I 

9 Test report 

The test report shall include the following particulars: 

a) all information necessary for the complete identification 
of the Sample; 

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

c) the results and the method of expression used; 

d) the test conditions; 

e) any operational details not included in this International 
Standard or in the International Standard to which 
reference is made, or regarded as optional, as well as any in- 
cidents likely to have affected the results. 
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