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FOREWORD 

ISO (the International Organization for Standardization) is a worldwide federation 
of national Standards institutes (ISO Member Bodies). The work of developing 
International Standards is carried out through ISO Technical Committees. Every 
Member Body interested in a subject for which a Technical Committee has been set 
up has the right to be represented on that Committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part 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. 

international Standard ISO 3698 was drawn up by Technical Committee 
ISO/TC 47, Chemistry, and was circulated to the Member Bodies in February 1975. 

It has been approved by the Member Bodies of the following countries : 

Austria Israel 
Belgium I taly 
Brazil Netherlands 
Bu Igaria New Zealand 
France Poland 
Germany Portugal 
Hungary Romania 
India South Africa, Rep. of 

Spain 
Switzerland 
Turkey 
United Kingdom 
U.S.S.R. 
Yugoslavia 

No Member Body expressed disapproval of the document. 

This International Standard has also been approved by the International Union of 
Pure and Applied Chemistry (IUPAC). 

0 International Organkation for Standardkation, 1976 e 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 36984976 (E) 

Potassium hydroxide for industrial use - Determination of 
Calcium and magnesium contents - Flame atomic absorption 
method 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a flame atomic 
absorption method for the determination of the Calcium 
and magnesium contents of potassium hydroxide for 
industrial use. 

The method is applicable to products having Ca and Mg 
contents greater than 

- 2,5 mglkg and 0,5 mg/kg respectively, if an 
acetylene-air flame is used; 

- 0,6 mg/kg and 1,O mg/kg respectively, if an 
acetylene-dinitrogen monoxide flame is used. 

2 REFERENCE 

ISO 2466, Potassium hydroxide for industrial use - 
Sampling - Test Sample - Prepara tion 0 f the main solution 
for carrying out certain de termina tions. 

3 PRINCIPLE 

Acidification of a test Portion with hydrochloric acid. 

Aspiration of the Solution into an acetylene-dinitrogen 
monoxide or acetylene-air flame, after addition of 
lanthanum ions in the latter case in Order to suppress 
certain interferences. 

Measurement of the absorption of the 422,7 nm and 
285,2 nm lines emitted by Calcium and magnesium hollow- 
cathode lamps. 

4 REAGENTS 

During the analysis, use only reagents of recognized 
analytical grade and only water doubly distilled in boro- 
silicate glass apparatus with ground joints, or water of 
equivalent purity. 

4.1 Hydrochlorit acid, p approximately 1,19 g/ml, about 
38 % (mlm) Solution, or approximately 12 N. 

4.2 Lanthanum chloride solution, corresponding to 5 g of 
lanthanum per litre. 

NOTE - This soiution is not required when an acetylene-dinitrogen 
monoxide flame is employed. 

Prepare either of the following solutions : 

4.21 Dissolve 5,9 g of lanthanum Oxide ( La203) in 15 ml 
of water and 15 ml of the hydrochloric acid Solution (4.1). 
Dilute to the mark with water in a 1 000 ml one-mark 
volumetric flask and mix. 

4.2.2 Dissolve 13,4 g of lanthanum chloride heptahydrate 
(LaC13.7H20) in water, dilute to the mark with water in a 
1 000 ml one-mark volumetric flask and mix. 

Either Solution 4.2.1 or 4.2.2 shall pass the following test : 
20,O ml of the Solution, diluted to the mark in a 100 ml 
one-mark volumetric flask, shall not give absorbances of the 
Calcium and magnesium lines greater than those obtained 
with a Standard aqueous Solution containing 3 pg of Ca and 
1 ,ug of Mg per 100 ml, when tested in accordance with 6.2.2 
and 6.2.3. 

In addition, the quantities of Ca and Mg corresponding to 
the measured absorbances shall be recorded so that account 
may be taken of these values in checking the purity of the 
potassium hydroxide (4.3). 

4.3 Potassium hydroxide 

This product, which is used in the preparation of the 
potassium chloride Solution 4.4, should preferably not have 
Ca and Mg contents greater than 2,5 mg/kg and 0,5 mg/kg 
respectively. Check these contents as follows : 

Note, from the calibration graphs (6.2.2 and 6.2.3), the 
absorbances obtained with the Standard matthing Solution 
No. 0 (6.2.1). The Ca and Mg contents corresponding to 
these absorbances shall not exceed 2,5 pg and 0,5 pg, 
respectively, discounting the quantities of Ca and Mg found 
in the check test on the lanthanum chloride Solution (4.2) 
in the case where this Solution is used. 

4.4 Potassium chloride, 66 g/l acid Solution. 

Place 25,0 g of the potassium hydroxide (4.3) in a 600 ml 
polyethylene beaker. Dissolve, while cooling, in 100 ml of 
water, then acidify by adding carefully, while stirring, 
80 ml of the hydrochloric acid Solution (4.1). Transfer 
quantitatively to a 500 ml conical flask, boil for 5 min, 
allow to cool, transfer quantitatively to a 500 ml one-mark 
volumetric flask, dilute to the mark and mix. 

NOTE - If very pure potassium chloride is available, this Solution 
(4.4) tan be prepared as follows : 

Place 33 g of potassium chloride in a 500 ml conical flask. Add 
250 ml of water, and 40 ml of the hydrochloric acid Solution (4.1). 
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ISO 3698-1976 (E) 

Boil for 5 min, allow to cool, transfer quantitatively to a 500 ml 
one-mark volumetric flask, dilute to the mark and mix. 

4.5 Calcium, Standard Solution corresponding to 0,100 g 
of Calcium per Iitre.1) 

Weigh, to the nearest 0,000 1 g, 0,249 7 g of Calcium 
carbonate, previously dried at about 250 ‘C for 2 h and 
cooled in a desiccator. Place in a 250 ml beaker and dissolve 
in a mixture of 10 ml of the hydrochloric acid Solution 
(4.1) and 15 ml of water. Transfer quantitatively to a 
1 000 ml one-mark volumetric flask, dilute to the mark and 
mix. 

1 ml of this Standard Solution contains 0,100 mg of Ca. 

4.6 Calcium, Standard Solution corresponding to 10 mg 
of Calcium per Iitre. 

Transfer 20,O ml of the Standard Calcium Solution (4.5) to 
a 200 ml one-mark volumetric flask, dilute to the mark and 
mix. 

1 ml of this Standard Solution contains 10 ,ug of Ca. 

Prepare this Solution just before use. 

4.7 Magnesium, Standard Solution corresponding to 
0,100 g of magnesium per litre.1) 

Weigh, to the nearest 0,000 1 g, 0,100 0 g of magnesium 
metal of high purity (minimum 99,95 %). Place in a 250 ml 
beaker and dissolve in a mixture of 10 ml of the hydro- 
chloric acid Solution (4.1) and 15 ml of water. Transfer 
quantitatively to a 1 000 ml one-mark volumetric flask, 
dilute to the mark and mix. 

1 ml of this Standard Solution contains 0,100 mg of Mg. 

4.8 Magnesium, Standard Solution corresponding to 10 mg 
of magnesium per Iitre. 

Transfer 20,O ml of the Standard magnesium Solution (4.7) 
to a 200 ml one-mark volumetric flask, dilute to the mark 
and mix. 

1 ml of this Standard Solution contains 10 1-19 of Mg. 

Prepare this Solution just before use. 

5 APPARATUS 

Ordinary Iaboratory apparatus, and 

5.1 Atomic absorption spectrophotometer, fitted with a 
burner fed either with acetylene and dinitrogen monoxide 
or with acetylene and air. 

1) The spectrophotometric Standard reference solutions available commercially tan also be used. 

5.2 Hollow-cathode Calcium lamp. 

5.3 Hollow-cathode magnesium lamp. 

NOTE - Al I glassware and reagent bottles shall be either of 
silicate glass or of a quality not yield ing calcium or magnesium 

6 PROCEDURE 

6.1 Test Portion 

Take 20,O ml of Solution A, prepared in accordance with 
ISO 2466 and containing 50 g of the test Sample per 
1 000 ml, stored in a polyethylene bottle. 

6.2 Preparation of the calibration graphs 

6.2.1 Prepara tion o f the Standard ma tching solu tions 

lnto each of a series of five 100 mf one-mark volumetric 
flasks, place 20 ml of the potassium chloride acid solution 
(4.4) and, if using the acetylene-air flame, 20 ml of the 
lanthanum chloride solution (4.2). 

Then add the volu mes of the Standard Calcium Solution 
(4.6) and stan dard magnesi um Solution (4.8) indicated in 
the following table : 

Standard solutions Corresponding masses 
Standard 1 , 
matthing Calcium magnesium 

Ca 
solution (4.6) (4.8) Mg 

No. 
ml ml 119 PS 

0* 0 0 0 0 

1 
I 

1 ,o 02 
I 

10 2 

4 I 20,o 1 4,0 1 200 1 40 

* Blank test on reagents for calibration graphs. 

Dilute to the mark and mix. 

6.2 2 Calibra tion graph for Calcium 

6.221 ADJUSTMENT OF THE APPARATUS 

Install the Calcium hollow-cathode lamp (5.2) in the 
apparatus (5.1) and leave it switched on for the time 
necessary to achieve stability. Adjust the lamp current, the 
attenuation and the slit, to suit the characteristics of the 
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ISO 3698-1976 (E) 

apparatus. Adjust the wavelength in the region of 4227 nm 
in Order to obtain the maximum absorbance. Adjust the 
acetylene and air or dinitrogen monoxide pressures 
according to the characteristics of the aspirator-burner. 

- the test Solution (6.3.1); 

- the blank test Solution (6.3.2); 

- the Standard match ing solu tion (6.2.1 ) for whi 
absorbance is closest to that of the test so lution. 

6.222 SPECTROPHOTOMETRIC MEASUREMENTS 

6.3.4 Check test 
Aspirate the series of Standard matthing solutions (6.2.1) 
into the flame and measure the absorbance for each. Take 
care to keep the rate of aspiration constant throughout 
the preparation of the calibration graph. 

Verify the absence of interferences by repeating the 
operations specified in 6.3.1 with the addition of known 
quantities of the Standard Calcium and magnesium solutions 
(4.6 and 4.8). If interferences are detected, repeat the 
calibration using the Standard additions method, starting 
with test solutions prepared as specified in 6.3.1. In this 
case, ensure that the operations are carried out in the linear 
patt of the calibration graph. 

NOTE - Pass water through the burner after each measurement. 

622.3 PLOTTING THE CALIBRATION GRAPH 

Plot a graph having, for example, the number of micro- 
grams of Ca contained in 100 ml of the Standard matthing 
solutions as abscissae and the corresponding values of the 
measured absorbances, reduced by the measured value for 
the Standard matthing Solution No. 0, as ordinates. 

7 EXPRESSION OF RESULTS 

7.1 The ca Icium content, expressed 
kilogram, is given by the formula 

as milligrams of Ca per 

62.3 Calibration graph for magnesium 1 4 -Ao 1 ooo 1 ooo 5Om, (A, -Ao) 

IT)’ ‘1 000 ‘A, -As ‘?öXy= mo x (AZ --As) Repeat the operations specified in 6.2.2.1, 6.2.2.2 and 
6.2.2.3, after having fitted the magnesium hollow-cathode 
lamp (5.3) to the apparatus and having adjusted the 
wavelength to about 285,2 nm. 

where 

Ao is the absorbance of the blank test Solution (6.3.2); 

NOTE - The cal 
possi ble. 

ibration graphs obtained should be linear as far as Al is the absorbance of the test Solution (6.3.1); 

A* is the mean of the measurements on the Standard 
matthing Solution closest in absorbance to the test 
Solution, carried out before and after the measurement 
on the latter; 6.3 Determination 
A3 is the absorbance of the Standard matthing Solution 
No. 0 (6.2.1); 6.3.1 Preparation of the test Solution 

m. is the mass, i 
preparation of the 

n grams, of 
main soluti 

the test Sample 
on A; 

in the 
Transfer the test Portion (6.1) to a 100 ml conical flask, 
add 20 ml of water and, slowly while stirring, 4,0 ml of the 
hydrochloric acid Solution (4.1). Boil gently for 5 min, cool 
and transfer quantitatively to a 100 ml one-mark volu- 
metric flask. If using the acetylene-air flame, add 20,O ml 
of the lanthanum chloride Solution (4.2). Dilute to the 
mark and mix. 

ml is the mass, in micrograms, of Ca contained in the 
Standard matthing Solution closest in absorbance to the 
test solution. 

72 Calculate th e magnesium content accordi 
using the relevant absorbances of magnesi um. 

ng to 7.1, 

6.32 Blank test 

8 TEST REPORT Carry out a blank test at the same time as the determin- 
ation, following the same procedure and using the Same 
quantities of reagents as used in the determination, but 
omitting the test Portion. 

The test report shall include the following particulars : 

a) the reference of the method used; 

b) the results and the method of expression used; 
6.3.3 Spectrophotometric measurements 

d aw 
ation; 

unusual features noted during the determin- 
Following the procedures specified in 6.2.2 and 6.2.3, 
determine, in Order, the absorbances for the following 
solutions : d) any Operation not included in this International 

Standard or in the International Standard to which 
reference is made, or regarded as optional. - the five Standard matthing solutions (6.2.1); 
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ISO 36984976 (E) 

ANNEX 

ISO PUBLICATIONS RELATING TO POTASSIUM HYDROXIDE FOR INDUSTRIAL USE 

ISO 990 - Method of assay. 

ISO 991 - Determination of carbonate content - Gas-volumetric method. 

ISO 992 - Determination of chloride content - Mercurimetric method. 

ISO 993 - Determination of sulphate content - Barium sulphate gravimetric method. 

ISO 994 - Determination of iron content - 1 ,lO-Phenanthroline photometric method. 

ISO 995 - Determination of silica content - Reduced molybdosil icate photometric method. 

ISO 996 - Determination of silica content - Gravimetric method by precipitation of quinoline molybdosilicate. 

ISO 997 - Determination of Calcium - EDTA (disodium salt) complexometric method. 

ISO 1550 - Determination of sodium content - Flame emission spectrophotometric method. 

ISO 2466 - Sampling - Test Sample - Preparation of the main Solution for carrying out certain determinations. 

ISO 2900 - Determination of carbon dioxide content - Titrimetric method. 

ISO 3177 - Determination of chloride content - Photometric method. 

ISO 3194 - Determination of sulphur compounds - Method by reduction and titrimetry. 

ISO 3698 - Determination of Calcium and magnesium contents - Flame atomic absorption method. 
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