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Foreword 
 
 
 
 

The International Organization of Legal Metrology 
(OIML) is a worldwide, intergovernmental 
organization whose primary aim is to harmonize the 
regulations and metrological controls applied by the 
national metrological services, or related organizations, 
of its Member States.  
 
The two main categories of OIML publications are: 

• International Recommendations (OIML R), 
which are model regulations that establish the 
metrological characteristics required of certain 
measuring instruments and which specify methods 
and equipment for checking their conformity; the 
OIML Member States shall implement these 
Recommendations to the greatest possible extent; 

• International Documents (OIML D), which are 
informative in nature and intended to improve the 
work of the metrological services. 

 

OIML Draft Recommendations and Documents are 
developed by technical committees or subcommittees 
which are formed by the Member States. Certain 
international and regional institutions also participate 
on a consultation basis. 

Cooperative agreements are established between OIML 
and certain institutions, such as ISO and IEC, with the 
objective of avoiding contradictory requirements; 
consequently, manufacturers and users of measuring 
instruments, test laboratories, etc. may apply 
simultaneously OIML publications and those of other 
institutions. 

International Recommendations and International 
Documents are published in French (F) and English (E) 
and are subject to periodic revision. 
 
This publication – reference OIML R 56 (E), edition 
1981 – which is under the responsibility of TC 17/SC 4 
Conductometry, was sanctionned by the International 
Conference of Legal Metrology in 1980. 
 
OIML publications may be obtained from the 
Organization’s headquarters: 
 
Bureau International de Métrologie Légale 
11, rue Turgot - 75009 Paris - France 
Telephone: 33 (0)1 48 78 12 82 and 42 85 27 11 
Fax: 33 (0)1 42 82 17 27 
E-mail: biml@oiml.org 
Internet: www.oiml.org 
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STANDARD SOLUTIONS REPRODUCING 

the CONDUCTIVITY of ELECTROLYTES 

 
1. Terminology. 

1.1. Standard solution reproducing conductivity 

Solution having an electric conductivity (in the text : conductivity) of known value, adopted as 
the standard measure for the calibration of conductance cells. 

1.1.1. Primary standard solution 
Standard solution of which the conductivity is determined by means of the absolute method (see 

Vocabulary of legal metrology, point 5.2.4.). 
The constant of the cell is determined according to the definition given in point 1.3. below, as a 

function of the geometrical characteristics of the cell, expressed in SI units, without the use of 
another standard solution. 

1.1.2. Secondary standard solution 

Standard solution of which the conductivity is determined by means of the comparison method. 
The constant of the cell is determined by means of an indirect method, using primary standard 

solutions. 

1.2. Conductance cell 
Container intended for measurement of conductance. 

1.3. Cell constant 

Quantity characterising a container of a given form and dimensions, for a given position of the 
level of liquid with respect to the electrodes (geometrical characteristic of the cell). 

The constant of the cell is calculated by the following formula : 

A
K !=  

where: 
K — constant of the cell, m – 1 ; 
!  — distance between measurement electrodes, m ; 
A — cross section of the electrolyte column situated between the electrodes, m2. 

On account of the complexity of the accurate determination of the geometrical characteristics of 
the cell, the cell-constant is usually determined by means of an indirect method, using electrolytes of 
which the conductivities are known (standard solutions). 

Using this method, the cell-constant is calculated by means of the following 
formula : 

 
K  =  x ⋅⋅⋅⋅ R 

         where : 
x — conductivity of the standard solution, S/m 
R — measured resistance, Ω. 

1.4. Calibration of the cell 
Determination of the cell-constant by means of the absolute or comparison methods. 
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2. Purpose and scope. 

2.1. This Recommendation applies to standard solutions, reproducing the conductivity of electrolytes 
over the range from 30 S/m to 1 ⋅ 10 – 3 S/m. 

2.2. The Recommendation fixes the values for the conductivity of primary standard solutions at 0 °C, 
18 °C and 25 °C (Table 1) and for the conductivity of secondary standard solutions at 25 °C 
(Table 2). 

23. Standard solutions reproducing the conductivity are intended for the calibration of conductance 
cells. 

3. Standard solutions. 

3.1. Solutions of potassium chloride, for which the most accurate and reliable data are available, are 
recommended as standard solutions. 

3.1.1. Solutions which follow the data of G. JONES and B.C. BRADSHAW [1] corrected in 
accordance with the IUPAC Recommendation [2], and reproduced in Table 1 below, are 
recommended as primary standard solutions. 

3.1.2. Solutions which follow the data of T. SHEDLOVSKY [3], reproduced in Table 2 below, are 
recommended as secondary standard solutions. 

Table 1 

Conductivity of primary standards 

at 0 °C, 18 °C and 25 °C 

Conductivity, S/m Mass of KCl, g  
per 1000 g 
of solution 0 °C 18 °C 25 °C 

71.1352 6.514 9.781 11.131 
    7.41913 0.7134 1.1163 1.2852 

      0.745263 0.07733 0.12201 0.14083 

 

 

 

Table 2 

Conductivity of secondary standards  

at 25 °C 

 
Mass of KCl,  g 

per 1000 g of solution Conductivity, S/m 

0.37329 
0.14932 
0.07466 

0.07182 
0.02916 
0.01469 

 
 
 



 5 

When weighing, a correction is made for air buoyancy. 

Standard solutions must be prepared with distilled water, the conductivity of which does not exceed 
2.10 – 4 S/m. 

In the case where the conductivity of the measured solution does not exceed 0.1 S/m, the conductivity of 
the distilled water must be taken into account. 

During measurement, the temperature in the thermostat must be maintained constant to within ± 0.01 °C. 
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