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Foreword

This Section of BS 6068, which has been prepared under
the direction of the Environment and Pollution Standards
Policy Committee, is based on ISO 7888-1986 ‘Water
quality — Determination of electrical conductivity’ but is”
not technically equivalent to it,

1SO 7888 was prepared by subcommittee 2, Physical,
chemical and biochemical methods, of Technical
Committee 147, Water quality, of the International
Organization for Standardization (1SQO) as a result of
discussion in which the UK participated. There are several
important technical differences between this Section of
BS 6068 and 1SO 7888,

Clause 7 has been re-written to include detailed instructions
on the different requirements for high precision (laboratory)
measurement, field measurements and for waters of both
very low and very high conductivity; the clause on the
determination of cel! constant, clause 7.3, has been
expanded; and the clause on temperature correction,
.clause 7.2, has been amended to take into account its
effect with all types of water. In addition the clause on the
choice of electrode materials, clause 5.2, has been
expanded so that it now covers the materials for waters of
various ranges of conductivity. The emphasis given to a
typical ‘natural water’ in ISO 7888 has been removed,

This British Standard is being published in a series of Parts
subdivided into Sections that will generally correspond to

particular international standards. Sections are being, or will

be, published in Parts 1 to 6 which, together with Part 0
are listed below,

Part 0. Introduction

Part 1. Glossary

Part 2. Physical, chemical and biochemical methods
Part 3. Radiological methods

Part 4. Microbiological methods -

Part 5. Biological methods

Part 6. Sampling

.Compliance with a British Standard does not of itself
confer immunity from legal obllgatlons

1 Scope

This Section of BS 6068 describes a methad for the
measurement of the electrical conductivity of all types of
water, such as surface waters, process waters in water
supply and treatment plants and waste waters,

The completeness of analysis for ionic constituents

(see B.1 to B.3} can also be checked using these procedures,
In some cases absolute values are important; in other cases
only relative changes are of concern,

For interferences and sources of error, see clause 9.

NOTE. The titles of the publications referred to in this standard are
listed on the inside back cover,

*The symbols o and x are also widely used to denote electrical conductivity (see BS 5775 : Part ).

tDefinition taken from BS 6068 : Section 1.2,

SEC*2.35 49 M@ 1be4ibbd O2u45kAL 4 HE, .

2 Definitions

For the purposes of this Section of BS 6068 the followmg
definitions apply. '

2.1 specific conductance; electrical conductivity y* 1.

" The reciprocal of the resistance, measured under specified

conditions, between the opposite faces of a unit cube of
defined dimensions, of an aqueous solution. For water

“quality examihation, this is often expressed as ‘electrical

conductivity’ and may be used as a measure of the
cancentration of ionizable solutes present in the sample,
Specific conductance or electrical conductivity is expressed
in siemens per metre or various sub-units as appropriate to
the magnitude of the measured conductivity,

2.2 cell constant, K. ‘A quantity expressed-in-reciprocal
metres, given by the following equation:

_
K=z

where
/ is the effective length of the electrical conducting
medium (in m); .
A is the effective cross-sectional area of the electrical
conducting medium (in m?),
NOTE. The value of the cell constant results from the geometry of
the cell and is usually determined by an inditect method (see 7.3),
2.3 temperature coefficient of electrical conductiwty The

temperature coefficient of conductivity @ o5 (in %/ °C) is
given by the equation:

Y 18—
a0'25 P [—5_—25— X 100 ,
where 26 and § are the temperatures {in °C) at which the

electrical conductivities y,5 and 7y, respectnvely were
measured (see 7.2},

3 Principle

Aqueous solutions are tested, using an appropriate :
instrument, to determine electrical conductivity:
NOTE™1. The electrical conductivity is a measure of the current

conducted by ions present in the water and depends on the
following;

(a) the concentration of the ions;
{b) the nature of the lons;

(c) the temperature of the solution;
(d) the viscosity of the solution,

NOTE 2. Pure water as a result of its dissociation, has an electrical
conductivity at 25 ° C of 5.483 pS/m (see B.4),
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4 Reagents

4.1 General. During the analysis, unless otherwise stated,
use only reagents of recognized analytical grade.

4.2 Water for preparing solutions. Use double distilled or
de-ionized water complying with grade 2 of BS 3978.

4.3 Potassium chloride standard solution A. ¢(KCI) =

0.1 mol/L. (see B.5). Dry potassium chloride at 105 °C for
2 h, and dissolve 7.4365 g in water (4.2). Dilute to

1000 mL at 20 °C.

NOTE. The conductivity of this solution at 25 °C is 1285.6 mS/m.

4.4 Potassium chloride standard solution B. c(KCl) =
0.01 mol/L. Dissolve 0.7440 g dried potassium chloride
(see 4.3) in water (4.2). Dilute to 1000 mL at 20 °c.

NOTE. The conductivity of this solution at 25 °C, is 140.9 mS/m.

4.5 Potassium chloride standard solution C. ¢{(KCl) =
0.001 mol/L. Dilute 100 mL of solution B {(4.4) with water

(4.2) to 1000 mL at 20 °C.

Prepare this solution shortly before use.

NOTE. The conductivity of this solution at 25°C, is 14.7 mS/m.
For measurements of the highest accuracy the conductivity value of

" the dilution water should be added to this value.

4.6 Platinizing solution. Dissolve 1.5 g of hydrogen
hexachloroplatinate (IV) hexahydrate (H, PtClg.6H; O) in
50 mL of water (4.2) containing 0.0125 g of lead (!1)
acetate (Pb(C,H304)3).

5 Apparatus

5.1 Instrument for measurement of electrical conductivity,
consisting of the following two parts connected by
electrical leads:

(a) measurement cell;
(b) transmitter.
The measurement cell shall be either of the following:

(1) flow-through type or dip-type fitted with two or
more electrodes; -

(2) electrodeless {induction) type.

NOTE 1. The function of the transmitter is to measure the
response of the measurement cell containing, or immersed in, the
sample and to display the response in terms of conductivity or
conductance, In most transmitters a fixed sinusoidal voltage of a
selected frequency is applied to the cell, and the impedance (and
hence the conductance) of the sample is deduced from the current.
To minimize polarization problems with solutions of conductivity
> 1 mS/m, transmitters commonly use frequencies between 1 kHz
and 4 kHz. For very high; purity waters, transmitters with much
lower frequencies (60 Hz to 80 Hz) are used to minimize capacitance
errors,

NOTE 2. A flow-through type cell from which air is excluded is
essential for measurements of conductivities < 1 mS/m (see 9.3).
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Choose an appropriate electrode cell constant from table 1.

Table 1. Cell constants for different
ranges of electrical conductivity

" Measuring range ; Cell constant
mS/m ’ m!
¥<2 1
0.1<y<20 10
1<y<200 100
10 <y <2000 1000
100<y<20 000 5000

Most instruments are equipped with a control for varying
the cell constant at fixed intervals but, if this is not the
case, multiply the conductance reading by the
manufacturer’s stated cel! constant to obtain the value for
electrical conductivity.

NOTE 3. A number of commercially-available instruments have
manqal or automatic temperature compensation,

5.2 Electrodes, as given in table 2. No one type of
electrode is suitable for all types of water.

For precision measurements, the electrodes shall have a
good coherent platinum black surface, i.e. they shall be
platinized.

NOTE. If platinization is necessary, follow the manufacturer’s

instructions, or.if they are not available, carry out the following
procedure.

“Platinize the electrodes of the cell with platinizing solution (4.6).

Use a suitable plating apparatus such as a 6 V d.c. supply, a variable
resistor, a milliammeter, and a platinum wire auxiliary electrode,
Good platinized coatings are obtained with a charge density of
about 2 X 10* C/m? of total electrode area and a current density
of about 30 A/m?. These requirements are not critical. Coat the
cell electrodes separately using a platinum wire anode, gently
agitating the solution during the process. If the construction of the .
cell is such that the auxiliary electrode cannot be introduced,
platinize the fitted electrodes evenly by attaching the d.c. supply
to each electrode and reversing the current every 10s to 15s over a
period of about 10 min. Always immerse the platinized electrodes
in water when not in use, in order to prevent their drying out.

5.3 Thermometer, accurate to 0.1 °C for precise

determinations. For field measurements, a-thermometer
accurate 0 0.5 °C is satisfactory.

6.4 Thermostatic bath, capable of being maintained at
25.0 + 0.1 °C. For field measurements, a tolerance of 0.5 °C
is satisfactory.

5.5 Bottle made of plastics, e.g. polyethylene or
polyethylene terephthalate (PETP) which shall be soaked
in water (4.2) for a minimum of 3 days before use.
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