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Foreword

This Section of BS 6068, which has been prepared under
the direction of the Environment and Pollution Standards
Committee, is related to ISO 5814-1984 ‘Water quality -
Determination of dissolved oxygen — Electrochemical
probe method’.

ISO 5814 was prepared by subcommittee 2, Physical,
chemical and biochemical methods, of Technical Committee
147, Water quality, of the International Organization for
Standardization (ISO) as a result of discussion in which the
UK participated.

The principal technical differences between this Section of
BS 6068 and ISO 5814-1984 are that in this Section
clauses 2 and 5.2.5 have been amplified for the purposes of
clarification, a linearity check of the probe has been
included as 5.3.4, reference to the possible need for the
determination of the salinity of a sample has been included
in 5.4, and more recent data have been used in formulating
tables 1 and 2.
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1 Scope

This Section of BS 6068 describes an electrochemical
method for the determination of dissolved oxygen in water
by means of an electrochemical cell which is isolated from
the sample by a gas permeable membrane.

Depending on the type of probe employed, measurement
can be made either as concentration of oxygen (mg/L),
percentage saturation (% dissolved oxygen) or both.

The method measures oxygen in water corresponding to

0 % to 100 % saturation. However, most instruments permit
measurement of values higher than 100 %, i.e. super-
saturation.

The method is suitable for measurements made in the field
and for continuous monitoring of dissolved oxygen as well
as measurements made in the laboratory. It is the preferred
method for highly coloured and turbid waters, and also for
waters containing iron and iodine-fixing substances, all of
which may interfere in the iodometric method described in
BS 6068 : Section 2.3. Gases and vapours such as chlorine,
sulphur dioxide, hydrogen sulphide, amines, ammonia,
carbon dioxide, bromine and iodine, which diffuse through
the membrane, may interfere, if present, by affecting the
measured current. Other substances present in the sample
may interfere with the measured current by causing
obstruction, or deterioration of the membrane or corrosion
of the electrodes. These include solvents, oils, sulphides,
carbonates and algae.

The method is suitable for natural, waste and saline waters.
If used for saline waters such as sea waters, or estuarine
waters, a correction for salinity is essential.

NOTE. The title of the publication referred to in this standard is
given on the inside back cover.

2 Principle

A probe, consisting of a cell enclosed by a selective gas-
permeable membrane and containing the electrolyte and
two metallic electrodes, is immersed in the water to be
analysed. (The membrane is practically impermeable to
water and ionic dissolved matter, but is permeable to
oxygen and a certain number of other gases and lyophylic
substances.)

Because of the potential difference between the electrodes,
caused by galvanic action or an external voltage, oxygen
passing through the membrane is reduced at the cathode,
while metal ions pass into solution at the anode.

The current so produced is directly proportional to the rate
of transport of oxygen through the membrane and the layer
of electrolyte and hence to the partial pressure of the
oxygen in the water at a given temperature.

The permeability of the membrane to gases varies greatly
with temperature, and compensation is required for readings
taken at different temperatures of the sample. This can be
done mathematically, for example, by the use of a suitable
nomograph or computer program. The majority of modern

instruments automatically compensate for temperature
variation by inclusion of temperature sensitive elements in
the electronic circuitry. However, instruments reading
directly in percentage solubility, unless provided with a
pressure transducer in the circuitry to compensate for
pressure differences, will display a percentage solubility
(observed) reading. This is a reading with respect to atmos-
pheric pressure and not the true reading if the pressure
differs from atmospheric pressure.

3 Reagents

3.1 General. During the analysis, use only reagents of
recognized analytical grade and only distilled water or
water of equivalent purity.

3.2 Sodium sulphite, anhydrous (Na; SO3) or heptahydrate,
(Na2 803.7H2 O).

3.3 Cobalt(ll) salt, for example cobalt(ll) chloride hexa-
hydrate (CoCl,.6H, O).

4 Apparatus

4.1 Measuring instrument, comprising the following
components:

(a) measuring probe, either of the galvanic type (for
example lead/silver) or the polarographic type (for
example silver, gold), with, if required, a temperature
sensitive compensating device;

(b) meter, graduated to show the concentration of
dissolved oxygen directly, and/or the percentage satura-
tion with oxygen, or the current in microamperes.

4.2 Thermometer, graduated in divisions of 0.5 °C.

4.3 Barometer, graduated in divisions of 10 Pa.

5 Procedure

5.1 General

When using the measuring instrument, follow the manufac-
turer’s instructions.

5.2 Measuring technique and precautions to be taken

5.2.1 Never touch the active surface of the membrane
with the fingers.

5.2.2 After changing the electrolyte and the membrane,
or if the membrane has been allowed to dry out, wet the
membrane and allow the reading to become stable before
carrying out the calibration (see 5.3). The time required
depends on that necessary for consumption of the oxygen
dissolved in the electrolyte.

5.2.3 Ensure that air bubbles are not trapped in the probe
when immersing it in the sample.
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5.2.4 Ensure that the sample flows past the membrane of
the probe to prevent the occurrence of false readings due to
depletion of the oxygen in the sample in immediate contact
with the membrane. Ensure that the flow rate is such that
variations in readings are not produced, and consult the
instrument manufacturer’s instructions on this matter.

5.2.5 In the case of a discrete sample, fill a narrow-necked
250 mL bottle, containing if necessary a magnetic stirring
bar, to overflowing. Insert the probe which, if not a tight
fit in the bottle neck, shall be fitted with a bung or shield
such that a seal is created to minimize or eliminate ingress
of air during measurement. Adjust the stirring rate such
that the reading remains stable after reaching equilibrium,

5.2.6 In the case of a flowing sample, such as a water
course, check the flow rate to ensure that it is sufficient to
give a stable reading. If not, then either move the probe
about in the sample or take a discrete sample and treat it
as described in 5.2.5.

5.3 Calibration

NOTE. The procedure is described in 5.3.1 t0 5.3.3, but it is
necessary to consult the instrument manufacturer’s instructions.

5.3.1 Regulation. Adjust the electrical zero of the instru-
ment where applicable.

NOTE. Some instruments are zero compensated and need no
adjustment.

5.3.2 Checking the zero. Check, and if possible, adjust the
zero setting of the instrument after achieving a stable
response by immersing the probe in 1 L of water to which
about 1 g of sodium sulphite (3.2) and about 1 mg of the
cobalt(l1) salt (3.3) have been added, to render the water
free of oxygen.

NOTE. Modern probes typically achieve a stable response in 2 min

to 3 min. However, different probes can have different response
rates and the manufacturer’s instructions should be consulted.

5.3.3 Calibration at a value near saturation

5.3.3.1 Bubble air for approximately 1 h through water at

a constant temperature so that its oxygen content is brought
to saturation or near saturation. Leave for approximately

15 min at this temperature and determine the dissolved
oxygen concentration, for example by the iodometric
method described in BS 6068 : Section 2.3.

5.3.3.2 Immerse the probe in a bottle completely filled
with the sample, prepared and measured as described

in 6.3.3.1. After allowing the probe to stabilize in the
stirred solution adjust the instrument reading to the known
oxygen concentration.

5.3.3.3 Replace the electrolyte and the membrane when
the instrument can no longer be calibrated or when the
response becomes unstable or slow (see the manufacturer’s
instructions).

NOTE 1. If previous experience has shown that the bubbling time
and the air flow rate used provide a sample saturated with air,

the iodometric determination may be replaced by consultation of
tables 1 and 2.

NOTE 2. Many instruments allow calibration in air.
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5.3.4 Linearity check

NOTE. The reading of the instrument is usually linear for dissolved
oxygen concentrations over the range from zero to air-saturated
water.

Check the linearity before using the instrument for routine
purposes and carry out checks at regular intervals.

Carry out these checks by preparing a range of distilled
water samples of varying intermediate oxygen concentra-
tion. Completely fill three or four narrow-necked 250 mL
bottles with distilled water and deoxygenate to varying
extents by gently bubbling oxygen-free argon or nitrogen
through each for an appropriate period. Take readings from
time to time with the probe under test, until approximately
the required concentration of dissolved oxygen is reached.
Then determine the dissolved oxygen content by the probe
and immediately afterwards determine the dissolved oxygen
concentration by the iodometric method in BS 6068 :
Section 2.3. If there is agreement between the two proce-
dures across the range of dissolved oxygen concentrations,
the probe can be said to show a linear response. Check any
departure from linearity and, if necessary, consult the
manufacturer of the probe.

5.4 Determination

Carry out the determination on the water to be analysed
following the instrument manufacturer’s instructions.

After immersion of the probe in the sample, allow sufficient
time for the probe to attain the water temperature and
reach a stable reading. If necessary, because of the type of
instrument used and the result required, check the water
temperature and/or the atmospheric pressure.

In the case of samples of unknown salinity, especially if
this is suspected of being high, determine the salinity.

6 Calculation and expression of results

6.1 Dissolved oxygen concentration (in mg/L)

Express the dissolved oxygen concentration in mg/L and
report the result to the first decimal place.

If the reading on the sample was made at a temperature
different from that at which the instrument was calibrated,
correct the value given by the instrument to allow for this.
Some instruments make this correction automatically.
This correction makes allowance for the difference in the
solubility of oxygen at the two temperatures. Calculate the
real value by multiplying the value read at the temperature
at which the measurement was made by the ratio:

Cm
Ce
where

Cmn is the solubility at the temperature of measurement
(in mg/L);

C. is the solubility at the temperature of calibration
(in mg/L);
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