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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bedies). The work of developing Inter- 
national 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 5875 was developed by Technical Committee ISO/TC 47, 
Chernistry, and was circuiated to the member bodies in July 1980. 

lt has been approved by the member bodies of the following countries : 

Australia France 
Austria Germany, F. R. 
Belgium Hungary 
Brazil India 
China Italy 
Czechoslovakia Korea, Rep. of 
Egypt, Arab Rep. of Netherlands 

Philippines 
Poland 
Portugal 
Romania 
South Africa, Rep. of 
United Kingdom 
USSR 

No member body expressed disapproval of the document. 

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

0 International Organkation for Standardkation, 1981 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 5373-1981 (E) 

Condensed Phosphates for industrial use (including 
foodstuffs) - Determination of Calcium content - Flame 
atomic absorption spectrometric method 

1 Scope 

This International Standard specifies a flame atomic absorption 
spectrometric method for the determination of the Calcium 
content of condensed Phosphates for industrial use (including 
foodstuffs). 

2 Field of application 

The method is appiicabie to products having Calcium contents 
equal to or greater than 50 mg/kg. 

The presence of soluble silica (SiO,) up to 5 pg/mi in the test 
soiution does not interfere. 

3 Principle 

Preliminary hydrolysis by boiiing a test Portion in the presence 
of hydrochioric acid. Addition of sodium ions, until a constant 
concentration is obtained, to stabiiize the Promotion and emis- 
sion of Calcium, and addition of lanthanum chloride to increase 
the sensitivity of the method. Aspiration of the soiution into a 
dinitrogen monoxide-acetylene flame and determination of the 
Calcium content by spectrometric measurement of the absorp- 
tion of the 422,7 nm line emitted by a hollow-cathode Calcium 
iamp. 

4 Reagents 

During the analysis, use oniy reagents of recognized anaiytical 
grade and only water doubiy distilled in borosiiicate glass ap- 
paratus with ground giass joints, or water of equivalent purity. 

4.1 Lanthanum chloride heptahydrate ( LaC13.7H20), 
100 g/l soiution. 

4.2 Hydrochlorit acid, soiution containing approximately 
220 g of HCI per iitre. 

4.3 Phosphoric acid, 40 g/i Solution, free from Calcium, 
corresponding to 29 g of P,O, per litre. 

Weigh, to the nearest 0,l g, 29 g of phosphorus(V) Oxide 
(P20,) and spread out in a shailow layer in a suitabie dish. 
Allow the dish to stand in a closed vessel containing water (for 

exampie a desiccator containing water in piace of the desic- 
cant), in Order to effect the initial hydration. Then dissoive the 
hydrated phosphorus(V) Oxide in 1 000 mi of water. 

NOTE - If a grade of orthophosphoric acid containing less than 5 mg 
of Ca per kilogram is available commercially, it tan be used instead of 
phosphorus(V) Oxide to prepare this Solution by diluting 44 g of 90 % 
H3P04 Solution (Q approximately 1,75 g/ml), or its equivalent, to 
1 000 ml with water. 

4.4 Sodium chloride, 255 g/l Solution. 

1 ml of this Solution contains approximateiy 100 mg of Na +. 

4.5 Calcium, Standard Solution corresponding to 1,000 g 0% 
Ca2+ per iitre. 

Weigh, to the nearest 0,000 1 g, 2,497 2 g of Calcium car- 
bonate, previousiy dried at about 250 OC for 2 h and cooled in a 
desiccator. Place it in a beaker of suitable capacity (for example 
600 ml) and dissoive carefully in 30 mi of the hydrochioric acid 
solution (4.2). Dilute the Solution and transfer quantitatively to 
a 1 000 mi one-mark voiumetric fiask. Dilute to the mark and 
mix. 

1 mi of this Standard soiution contains 1,000 mg of Ca2+. 

Store this Solution in a bottle of material free from Calcium. 

4.6. Calcium, Standard Solution corresponding to 0,050 g OH 
Ca2+ per iitre. 

Transfer 50,O mi of the Standard Calcium Solution (4.5) to a 
1 000 mi one-mark volumetric flask, dilute to the mark and mix. 

1 ml of this Standard soiution contains 50 pg of Ca2+. 

Prepare this Solution just before use. 

5 Apparatus 

Ordinary laboratory apparatus, of material free from Calcium, 
and 

5.1 Atomic absorption spectrometer, equipped with a 
burner designed to operate with acetyiene and dinitrogen 
monoxide. 
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ISO 53734981 (E) 

5.2 Hollow-cathode Calcium lamp. 6.2.2 Adjustment of the apparatus 

Fit the hollow-cathode Calcium lamp (5.2) in the appar- 
atus (5.11, switch on the current and allow to stabilize. Adjust 
the current, the sensitivity and the aperture of the slit according 
to the characteristics of the apparatus. Adjust the wavelength 

6 Procedure 

WARNING - The use of the dinitrogen monoxide- 
acetylene flame presents some hazards. Handle the 
gases with suitable precautions and operate the ap- 
paratus under an efficiently ventilated fume hood. 

in the region of 422,7 nm to maximum absorbance. Adjust 
pressure of the acetylene and of the dinitrogen monoxide 
cording to the characteristics of the aspiratorlburner. Adj 
the aspiration rate to between 2 and 4 ml/min. 

6.2.3 Spectrometric measurements 

the 
ac- 
ust 

6.1 Test Portion 

Weigh, to the nearest 0,000 2 g, about 5 g of the test Sample. Aspirate the series of Standard matthing solutions (6.2.1) in 
succession into the flame and measure the absorbance for 
each. Take care to keep the aspiration rate constant throughout 
the preparation of the calibration graph. Aspirate water 
through the burner after each measurement. 

6.2 Preparation of the calibration graph 

6.2.1 Preparation of Standard matthing solutions 

6.2.4 Plotting the graph 
Into each of a series of five 100 ml one-mark volumetric flasks, 
place a quantity of the phosphoric acid Solution (4.3) such that 
its P,O, concentration is the same as that of the test 
Solution (6.3.1) (see for example annex AL 

Plot a graph having, for example, the masses, in micrograms, 
of Ca2+ contained in 100 ml of the Standard matthing solutions 
as abscissae, and the corresponding values of the measured 
absorbance, corrected for the value of the absorbance 
measured in the blank test on reagents for calibration (6.2.1 - 
zero term), as ordinates. 

Add 5 ml of the sodium chloride Solution (4.4) and 5 ml of the 
hydrochloric acid Solution (4.2) and then, respectively, the 
volumes of the Standard Calcium Solution (4.6) shown in 
table 1. 

6.3 Determination 

Table 1 
6.3.1 Preparation of the test Solution 

Standard Calcium 
Solution (4.6) 

ml 

Corresponding mass 
of Ca 

I-Q 

Transfer the test Portion (6.1) to a beaker of suitable capacity 
(for example 600 ml) and dissolve it in 250 ml of water and 
25 ml of the hydrochloric acid Solution (4.2). Cover the beaker 
with a clock glass and boil for 20 min. Cool the Solution and 
transfer it quantitatively to a 500 ml one-mark volumetric flask. 
Add 5 ml of the lanthanum chloride Solution (4.1) and the 
amount of sodium chloride Solution (4.4) required to obtain a 
sodium concentration of approximately 5 mg/ml in the final 
Solution, including the sodium contained in the test 
Portion (6.1) (sec for example annex A which refers to pure 
products). Dilute to the mark and mix. 

0” 0” 0 0 

w w 50 50 

zo zo 100 100 

4,O 4,O 200 200 

60 60 300 300 

* Blank test on reagents for calibration. 

To each flask, add 1 ml of the lanthanum chloride 
Solution (4.1), dilute to the mark and mix. If the Calcium content is between 50 and 200 mg/kg, carry out 

the measurements directly on the test Solution thus obtained. 

NOTE - The total quantity of Calcium contained in the reagents used 
for the preparation of the Standard matthing solutions [except the 
Standard Calcium Solution (4.611, should be lower than 50 pg. 

If the Calcium content is higher, carry out further dilutions as 
indicated in table 2. 

Table 2 

Aliquot Portion 
of the test 

solution (6.3.1) 
to be taken 

Hydrochlorit 
acid Solution 

(4.2) 
to be added 

Sodium 
chloride 

Solution (4.4) 
to be added 

Lanthanum 
chloride 

Solution (4.1) 
to be added 

Expected 
Ca 

content 

Final volume 
of the Solution 

weg ml l ml I ml ml ml 

o,w 200 to 500 50 23 z50 
500 to 1000 25 3,75 3,75 

1000 to 1500 20 4,00 4,00 

1500t02000 10 4,50 450 

100 

100 

100 

100 

0,75 

0,80 

2 
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ISO 5373-1981 (EI 

6.3.2 Spectrometric measurements 

6.3.2.1 Preliminary measurement 

Carry out a preliminary measurement on the test 
Solution (6.3.1) following the procedure specified in 6.2.3, at 
the same time as the spectrometric measurements are carried 
out on the Standard matthing solutions (6.2.1). 

From the calibration graph (6.2.41, calculate the approximate 
concentration of Ca2+ in 100 ml of the test Solution (6.3.1). 

6.3.2.2 Bracketing measurement 

Carry out a second measurement on the test Solution (6.3.1) 
following the procedure specified in 6.2.3, by bracketing be- 
tween two Standard matthing solutions of composition similar 
to that of the Standard matthing solutions (6.2.11, but having 
Ca2+ contents which differ by 25 pg/lOO ml. 

To prepare these Standard matthing solutions, follow the pro- 
cedure specified in 6.2.1, using, however, suitable quantities of 
the Standard Calcium Solution (4.6). 

A2 is the corresponding value of absorbance; 

Ao is the value of absorbance corresponding 
Solution (6.3.1). 

7.2 Content of the Sample 

to the test 

The Calcium (Ca) content, 
is given by the formula 

expressed in milligrams per kilogram, 

c 500 

-x 100 
- xrD 

m 

=&5xrD 
m 

c is the Calcium concentration, expressed in micrograms 
of Ca2+ per 100 ml of the test Solution; 

m is the mass, in grams, of the test Portion (6.1); 

7 Expression of results 
is the dilution ratio (sec table 2); 

7.1 Concentration of the test solution 

The Calcium concentration, c, expressed in micrograms of 
Ca2-t per 100 ml of the test Solution, is given by the formula 

Ao - Al 
c = Cl + (c2 - c,)- 

A2 - Al 

5 is the ratio of the volume of the test Solution (6.3.1) to 
the volume of the Standard matchin g solutions (6.2.1). 

8 Test report 

The test report shall include the following particulars : 
where 

c1 is the concentration, in micrograms per 100 ml, of the 
Standard matthing Solution of lower concentration, used for 
the bracketing measurement (6.3.2.2); 

Al is the corresponding value of absorbance; 

c2 is the concentration, in micrograms per 100 ml, of the 
Standard matthing Solution of higher concentration, used 
for the bracketing measurement (6.3.2.2); 

a) an identification of the Sample; 

b) the reference of the method used; 

Cl the results and the method of expression used; 

d) any unusual features noted during the determination; 

e) any Operation not included 
dard, or regarded as optional. 

in this International Stan- 
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Annex A 

Examples of the addition of sodium chloride solution (4.4) and 
phosphoric acid Solution (4.3) (sec 6.2.1 and 6.3.1) 

Product Formula 

Pentasodium 
triphosphate 

Tetrasodiu m 
diphosphate 

Disodiu m 
di hydrogen 
diphosphate 

Sodiu m 

metaphosphates 

Na5P3010 

Na4P207 

Na2H2P207 

(NaPO$, 

Percentage 
by mass of 

PzOs Na 

57,9 31,2 

53,4 34,6 

mg 20,7 

69,6 22,5 

Mass, 
in grams, 

in 5 g 
of test 

Portion (6.1) 
of 

P205 Na 

2,90 1,56 

2,67 1,73 

3,20 1,04 

93 20,o 

7,7 18,4 

14,6 Zl 

393 1,12 13,8 24,0 

Volume, 
in millilitres 

of the sodium 
chloride 

Solution (4.4) 
to be added 
to the test 

Solution 
(6.3.1) 

Volume, 
in millilitres, 

of the 
phosphoric 

acid 
Solution (4.3) 
to be added 

to the 
Standard 
matthing 
solutions 

(6.2.1) 

Annex B 

ISO Publications relating to condensed Phosphates for industrial use 
(including foodstuffs) 

ISO 5372 - Determination of arsenic content - Silver diethyldithiocarbamate photometric method. 

ISO 5373 - Determination of Calcium content - Flame atomic absorption spectrometric method. 

ISO 5374 - Determination of chloride content - Potentiometric method. 

ISO 5375 - Determination of oxides of nitrogen content - 3,4-Xylenol spectrophotometric method. 
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