
INTERNATIONAL STANDARD 
INTERNATIONAL ORGANIZAT ION FOR STANDARDIZATION l MF.X~YHAPO~HA~ OI’I‘AHM3AL1MA rio cuH~Ar~Tki3Atw4 .~RGANISATION INTERNATI~NALE DE NORMALISATION 

Boric acid, boric oxide and D/sodium tetraborates for 
industrial use - Determination of manganese content - 
Formaldehyde oxime photometric method 

First edition - 1972-07-15 

UDC 661.65 : 546.711 : 543.42 Ref. No. : IS0 22144972 (E) 

Descriptors : boric acids, boron oxides, sodium borates, chemical analysis, determination of content, manganese, photometry. 

Price based on 3 pages 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 2214:1972
https://standards.iteh.ai/catalog/standards/sist/2aba6f49-0b37-4b69-a6ec-

abd6332b0aef/iso-2214-1972



FOREWORD 

IS0 (the International Organization for Standardization) is a worldwide federation 
of national standards institutes (IS0 Member Bodies). The work of developing 
International Standards is carried out through IS0 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 IS0 Council. 

International Standard IS0 2214 was drawn up by Technical Committee 
lSO/TC 47, Chemistry. 

It was approved in August 1971 by the Member Bodies of the following countries: 

Austria Ireland 
Belgium Israel 
Chile Italy 
Czechoslovakia Netherlands 
Egypt, Arab Rep. of New Zealand 
France Poland 
Germany Portugal 
Hungary Romania 
India South Africa, Rep. of 

Spain 
Sweden 
Switzerland 
Thailand 
Turkey 
United Kingdom 
U.S.A. 
U.S.S.R. 
Yugoslavia 

No Member Body expressed disapproval of the document. 

0 International Organization for Standardization, 1972 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD IS0 2214-1972 (E) 

Boric acid, boric oxide and Disodium tetraborates for 
industrial use - Determination of manganese content - 
Formaldehyde oxime photometric method 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a formaldehyde oxime 
method for the photometric determination of the 
manganese content of boric acid, boric oxide and disodium 
tetraborates for industrial use. 

2 PRINCIPLE 

Removal of the boron by evaporation with methanol and 
separation of manganese and other metals from the residue, 
by extraction with chloroform, as their diethyl- 
dithiocarbamates. Wet destruction of the diethyldithio- 
carbamates with a sulphuric acid/hydrogen peroxide 
mixture. Removal of any interfering iron by extraction as 
the thiocyanate. 

Formation of the coloured manganese formaldehyde oxime 
complex in alkaline solution and photometric measurement 
at a wavelength of approximately 450 nm. 

3 REAGENTS 

Distilled water or water of equivalent purity shall be used in 
the test. 

3.1 Organic extraction solvent 

Mix equal volumes of amyl alcohol (mixed isomers) and 
amyl acetate. 

3.2 Chloroform, redistilled. 

3.3 Methanol, redistilled. 

3.4 Hydrochloric acid, p 1.19 g/ml approximately, 
38 o/ (m/m) solution or approximately 12 N. 

3.5 Ammonia solution, p 0.88 g/ml approximately, 
35 o/;, (m/m) solution or approximately 18 N. 

3.6 Sulphuric acid, approximately 16 N solution. 

3.7 Sodium hydroxide, approximately 6 N solution. 

3.8 Ammonium thiocyanate, 100 g/l solution. 

3.9 Formaldehyde oxime hydrochloride, 60 g/l solution. 

3.10 Hydrogen peroxide, 500 g/l solution. 

3.11 Hydroxylammonium chloride, 100 g/l solution. 

NOTE - Solid hydroxylammonium chloride should not be allowed 
to come into contact with the skin. The solution shall be dispensed 
from a burette or safety pipette. 

3.12 Potassium sodium tartrate, 100 g/l solution. 

3.13 Sodium diethyldithiocarbamate, 10 g/l solution. 

Dissolve 1 g of sodium diethyldithiocarbamate in 100 ml of 
water and filter before use. 

3.14 Manganese standard solution, containing 0.10 g/l of 
Mn. 

Measure by means of a burette 45.51 ml of exactly 0.1 N 
potassium permanganate solution into a 250 ml conical 
flask. 

NOTE - If the normality of the potassium permanganate solution 
used is not exactly 0.1 N, use a volume of solution calculated to be 
equivalent to 45.51 ml of 0.1 N solution. 

Add to the flask, drop by drop, a saturated solution of 
sulphur dioxide until the contents are clear and colourless. 
Boil the solution to remove excess sulphur dioxide and then 
cool. Transfer quantitatively to a 500 ml one-mark 
volumetric flask, dilute to the mark and mix. 

1 ml of this solution contains 100 pg of manganese. 

3.15 Manganese standard solution, containing 0.01 g/l of 
Mn. 

Transfer 10.0 ml of the manganese standard solution (3.14) 
to a 100 ml one-mark volumetric flask, dilute to the mark 
and mix. 

1 ml of this solution contains 10 Erg of manganese. 

Prepare this solution just before use. 

3.16 Cresol red, 0.2 g/l solution. 
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ISO2214-1972(E) 

4 APPARATUS 

Ordinary laboratory apparatus and 

4.1 Spectrophotometer, with 4 cm cells, or 

4.2 Photoelectric absorptiometer, with 4 cm cells. 

NOTE - It is essential that the glassware used in this determination 
be scrupulously clean; beakers etc. shall be cleaned with boiling 
approximately 6 N hydrochloric acid solution and rinsed with 
water. 

5 PROCEDURE 

5.1 Test portion 

Weigh, to the nearest 0.1 g, a qu antity of the test sample, 
up to 10.0 g, containing not more than 25 pg of manganese. 

5.2 Blank test 

Transfer 30 ml of the hydrochloric acid solution (3.4) to a 
beaker, heat until the volume is reduced to about 10 ml and 
carry out a blank test following the instructions given in 
5.4. 

5.3 Preparation of calibration curve 

5.3.1 Preparation of standard colorime tric 
photometric measurements with 4 cm cells. 

Into. a series of six 25 ml one-mark volumetri c flasks 
transfer the quantities of the manganese standard solution 
(3.15) indicated in the following table : 

so/u tions for 

. 
Volume of 

manganese standard solution 
Corresponding mass 

(3.15) 
of manganese 

ml I4 

0’) 0 

0.5 5 

1 .o 10 

1.5 15 

2.0 20 

2.5 25 

1) Compensation solution. 

5.3.2 Development of the colour 

Add to each flask approximately 10 ml of water, 2.0 ml of 
the hydroxylammonium chloride solution (3.11) and 
0.5 ml of the formaldehyde oxime hydrochloride solution 
(3.9). Mix, add 5 ml of the ammonia solution (3.5) and 
dilute to the mark. Mix thoroughly and allow to stand for 
10 min. 

5.3.3 Photometric measurements 

Using the spectrophotometer (4.1) at a wavelength of 

approximately 450 nm or the photoelectric absorptiometer 
(4.2) with suitable filters, carry out the photometric 
measurements, adjusting the instrument to zero absorbance 
against water. Deduct the absorbance of the compensation 
solution from those of the standard calorimetric solutions. 

5.3.4 Plotting of the calibration curve 

Prepare a graph having, for example, the quantities in 
micrograms of manganese in 25 ml of the standard 
calorimetric solution as abscissae and the corresponding 
values of the absorbance as ordinates. 

5.4 Determination 

5.4.1 Preparation of the test solution 

Transfer the test portion (5.1) to a 250 ml beaker. Add 
20 ml of water and 20 ml of the hydrochloric acid solution 
(3.4) and evaporate carefully to dryness on a boiling water 
bath. Mix 5 ml of the hydrochloric acid solution (3.4) and 
50 ml of the methanol (3.3). Add this mixture to the 
beaker and, in so doing, wash down any solid matter 
adhering to the inner walls of the beaker. Evaporate to 
dryness on the boiling water bath. Repeat this evaporation 
with methanol twice more, adding the 
methanol-hydrochloric acid mixture in the manner 
described. To the residue add 1 .O ml of the hydrochloric 
acid solution (3.4) and 100 ml of water. Stir to dissolve the 
contents of the beaker. 

To the boiling solution, add 50 ml of water and 2 ml of the 
hydroxylammonium chloride solution (3.11). Boil the 
solution for a further 5 min and allow to cool slightly. Add 
5.0 ml of the potassium sodium tartrate solution (3.12) and 
5 drops of the cresol red solution (3.16). Cautiously add 
the ammonia solution (3.5) with continual mixing until the 
indicator colour turns yellow, and then drop by drop until 
the purple indicator colour just appears. 

Cool the solution and immediately add 5 ml of the sodium 
diethyldithiocarbamate solution (3.13), mix carefully and 
allow to stand for IO min. 

Transfer the solution quantitatively to a 250 ml separating 
funnel and extract with IO ml portions of the chloroform 
(3.2) until the final extract is colourless. Collect the 
extracts in a conical flask containing 2 ml of the sulphuric 
acid solution (3.6). 

Heat the flask on a hot plate until white fumes are evolved. 
To the fuming residue, carefully add a few drops of the 
hydrogen peroxide solution (3.10) from a dropping 
pipette. Cool the solution, carefully add 5 ml of water and 
cool again. Add 5.0 ml of the sodium hydroxide solution 
(3.7) and 5.0 ml of the ammonium thiocyanate solution 
(3.8). Mix well, transfer to a 100 ml separating funnel and 
extract with 10 ml portions of the organic extraction 
solvent (3.1) until the extract is colourless. 
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IS0 2214-1972 (E) 

5.4.2 Development of the colour 

Transfer the test solution (5.4. I) to a 25 ml one-mark 
volumetric flask, and proceed with the colour development, 
following the instructions given in 5.3.2. 

54.3 Photometric measurements 

Carry out the photometric measurements on the test 
solution and on the blank solution following the 
instructions given in 5.3.3, adjusting the instrument to zero 
absorbance against water. 

6 EXPRESSION OF RESULTS 

By reference to the calibration curve (see 5.3.4) determine 
the mass of manganese corresponding to the absorbance of 
the test solution and that of the blank test. 

The manganese content (Mn), expressed in parts per million 
by mass, is given by the formula : 

ml -7772 

where 

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

ml is the mass, in micrograms, of manganese found in 
the test solution; 

m2 is the mass, in micrograms, of manganese found in 
the blank test. 

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; 

d any unusual features noted during the 
determination; 

d) any operation not included in this International 
Standard or regarded as optional. 
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