
UDC 661.56 : 546.173 : 543.24 Ref. No. : ISO/R 1981-1971 (E) 

IS0 
I N TERN AT I O N A L ORGANIZATION FO R STAND A RD I Z A T l  O N 

I S 0  RECOMMENDATION 

R 1981 
NITRIC ACID FOR INDUSTRIAL USE 

DETERMINATION OF NITROUS COMPOUNDS 

VOLUMETRIC METHOD 

1st EDITION 

May 1971 

COPYRIGHT RESERVED 

The copyright of IS0 Recommendations and IS0 Standards 
belongs to IS0 Member Bodies. Reproduction of these 
documents, in any country, may be authorized therefore only 
by the national standards organization of that country, being 

a member of 1.50. 

For each individual country the only valid standard is the national standard of that country. 

Printed in Switzerland 

Also issued in French and Russian. Copies IO be obtained through the national standards organizations. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/R

 19
81

:19
71

https://standardsiso.com/api/?name=e332c803e40388ee727e804148778175


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/R

 19
81

:19
71

https://standardsiso.com/api/?name=e332c803e40388ee727e804148778175


- 5 -  ISO/R 1981-1971 (El 

'L 

I SO Recommendation R 1981 May 1971 

NITRIC ACID FOR INDUSTRIAL USE 

DETERMINATION OF NITROUS COMPOUNDS 

VOLUMETRIC METHOD 

1. SCOPE 

This IS0 Recommendation describes a volumetric method for the determination of the nitrous compounds in 
nitric acid for industrial use, conventionally expressed as "Oz. 

2. FIELD OF APPLICATION 

The method is applicable to nitric acid for industrial use. Two cases are considered 

2.1 

2.2 

Content of nitrous compounds, expressed as "Oz, greater than or equal t o  0.01 % (m/m). 

Content of nitrous compounds, expressed as "Oz, less than 0.01 % (mlm). 

3. PRiNClPLE 

Oxidation of the nitrous compounds present by an excess of standard volumetric potassium permanganate solution. 
Determination of the potassium permanganate remaining by means of a standard volumetric iron (II) sulphate 
solution. 

4. REAGENTS 

Distilled water or water of equivalent purity, cooled to O O C ,  should be used in the test. 

4.1 Sulphuric acid, approximately 4 N solution. 

4.2 

4.3 

4.4 

Potassium permanganate, O. 1 N standard volumetric solution. 

Potassium permanganate, 0.0 1 N standard volumetric solution. 

Iron (II)  sulphate, O.  1 N standard volumetric solution. 

4.5 Iron ( I I )  sulphate, 0.01 N standard volumetric solution. 

5. APPARATUS 

Ordinary laboratory apparatus, and 

5.1 Conicalflasks, 500 ml capacity, diameter of neck approximately 30 mm, fitted with ground glass stoppers. 

5.2 Bath of melting ice. 

5.3 Weighing pipette, capacity 60 ml approximately, with ground glass stopper 
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6. PROCEDURE 

6.1 Cooling of test sample 

Cool the test sample to approximately O "C by immersion in the ice bath (5.2) for about 30 minutes. 

6.2 Preliminary test 

The purpose of this preliminary test is to determine whether the content of nitrous compounds, expressed 
as "Oz, is less than or greater than 0.01 % (mlm). 

Fill the weighing pipette (5.3) with the previously cooled test sample (6.1) and weigh by difference to the 
nearest 0.01 g a test portion of approximately 20 g. Collect the test portion in one of the flasks (5.1) already 
containing approximately 100 ml of water previously cooled to O OC. Add 20 ml of the sulphuric acid 
solution (4.1). Cool again to O "C and mix. 

Titrate the nitrous acid with the potassium permanganate solution (4.2) until a pink colour is obtained that 
lasts for 1 minute. 

If the volume used is greater than 0.85 ml, carry out the determination as described in clause 6.3.2; if not, 
proceed as described in clause 6.3.3. 

6.3 Determination 

6.3.1 Test portion. Fill the weighing pipette (5.3) with the previously cooled test sample (6.1) and weigh 
by difference to the nearest 0.01 g a test portion of approximately 20 g. 

6.3.2 Content of nitrous compounds, expressed as "Oz, greater than or equal to 0.01 % (mlm). In one of 
the flasks (5.1) place approximately 100 ml of water previously cooled to about O O C ,  20 ml of the 
sulphuric acid solution (4.1) previously cooled to O OC, and a volume ( V , )  of the potassium permanganate 
solution (4.2) greater by 10.0 ml than that determined in the preliminary test (6.2). 

Quickly add the test portion (6.3.1). Close the flask immediately and shake until all the fumes have 
disappeared (approximately 5 minutes). 

Add 20.0 ml of the iron (II) sulphate solution (4.4) and titrate the excess with the potassium permanganate 
solution (4.2) until a pink colour is obtained that lasts for 1 minute ( V z ) .  

In order to establish the equivalence of the two solutions under the conditions of the determination, add to 
the same flask a further 20.0 ml of iron (II) sulphate solution (4.4) and titrate with the potassium perman- 
ganate solution (4.2) ( V 3 ) .  

6.3.3 Content of nitrous compounds, expressed as "Oz, less than 0.01 % (mfm). Carry out the determination 
as described in clause 6.3.2 but using standard volumetric potassium permanganate (4.3) and iron (II) 
sulphate (4.5) solutions instead of standard volumetric potassium permanganate (4.2) and iron (II) sulphate 
(4.4) solutions. 

7. EXPRESSION OF RESULTS 

7.1 Content of nitrous compounds greater than or equal to 0.01 76 (m/m) 

The content of nitrous compounds, expressed as "O,, is given, as a percentage by mass, by the formula 

[ ( V ,  + V,) - V,]  x 0.002 35 
m x 100 

where 
V ,  

V ,  

V 3  

m 

is the volume, in millilitres, of standard volumetric potassium permanganate solution (4.2) 
added at the beginning; 
is the volume, in millilitres, of standard volumetric potassium permanganate solution (4.2) 
used for the first titration; 
is the volume, in millilitres, of standard volumetric potassium permanganate solution (4.2) 
used for the second titration; 
is the mass, in grammes, of the test portion. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/R

 19
81

:19
71

https://standardsiso.com/api/?name=e332c803e40388ee727e804148778175

