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The natural water environment can be generally described as

a dilute aqueous solution containing a very large variety of inorganic and organic

chemical species, dissolved and in suspension, of which are a number of

dissolved gases, the most important of these is undoubtedly oxygen because

 it is vital to the health of the flora and fauna in these waters. The level of

dissolved oxygen (O2) is not static but in a state of dynamic equilibrium with

the balance maintained by biochemical depletion and continuous reoxygenation.

UNITS OF MEASUREMENT

The level of dissolved oxygen is quoted in three different ways, per cent

saturation, ppm and mg/litre.

Per cent saturation is direct measurement related to a totally air saturated

solution. Oxygen solubility varies with temperature and is related to the ppm

and mg/litre units of measurement by temperature. The table below shows

the relationship of the solubility of oxygen in air saturated fresh water at various

temperatures at an atmospheric pressure of 760 torr.

METHOD OF MEASUREMENT

The traditional method of measuring O2 is the Winkler

Titration which is fairly complex and time consuming.

Obviously an oxygen detector would be easier to use

and considerably faster than wet methods. Such would

also allow on-line control and recording.

The best proven oxygen detectors fall into two categories;

the membrane polaragraphic electrode or Clark cell and

the membrane galvanic electrode or Makereth cell.

Only the MAKERETH cell is described here because

it is the style favoured by our principals.

The Makereth type of cell consists of two electrodes and an electrolyte;

the cathode is silver and the anode is lead and the electrolyte is separated

from the test solution by a permeable membrane, usually polythene.

TEMPERATURE EFFECTS

As described earlier, there is a relationship between % saturation (which

is what the electrode measures in effect) and oxygen solubility. Most instruments

are calibrated to read directly in % saturation or ppm. This is achieved by a

thermistor mounted in the body of the sensor.

There is also a temperature effect on the permeability of the membrane.

This is large and non-linear. To overcome this a second thermistor is mounted

in the body of the probe and compensates the electrode over a limited

temperature range.

APPLICATIONS OF DISSOLVED OXYGEN
MEASUREMENT AND CONTROL

RIVERS

One of the largest users of dissolved oxygen measurement are Water

Authorities. By monitoring the level of O2 in rivers it is possible to determine

how “alive” the river is. Bacteria feed on the organic matter in an oxidation

process which consumes oxygen, and when there is an ample supply of

oxygen and food they form part of a complex food chain. Other higher forms

of life, such as fish, also consume oxygen.

The oxygen is replenished by two natural processes, aeration and

photosynthesis. However, this natural balance can be upset by pollution, even

leading to the complete disappearance of any dissolved oxygen. Under these

conditions anaerobic bacteria thrive and the water becomes brackish and

septic. It is possible to return the river to a more healthy aerobic state by

ar t i f ic ia l  ox idat ion and remova l  o f  the cause o f  the po l lu t ion.

Fish farming is another area where dissolved oxygen monitoring is extremely

important. Whole stocks of fish can be destroyed in a very short time if oxygen

levels are allowed to drop.

SEWAGE TREATMENT

Sewage treatment utilises bacterial attack to break down the organic

wastes. Failure to maintain aerobic conditions in the sewage again leads to

increased activity of anaerobic, sulphate reducing bacteria, with the resulting

production of hydrogen sulphide; this in addition to being evil smelling can

cause serious corrosion problems. On the other hand, aeration is the largest

single running expense and oxygen levels greater than optimum are wasteful

and inefficient.

FOOD AND DRUGS

Oxidising of foodstuffs is undesirable, for instance the alcohol in wine is

oxidised to acetic acid, or vinegar. Other foods are affected; milk ‘goes off’,

fruit juices deteriorate in flavour and beer goes hazy. These effects do not just

occur in storage. In many instances careful DO control is required during

production.

Fermentation processes are another obvious example where dissolved

oxygen is measured and controlled continuously.
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dissolved  oxygen DO2

Temp. ºC O2Mg1
0 14.57
5 12.74

10 11.26
15 10.05
20 9.06
25 8.24
30 7.55
35 6.95
40 6.42
45 5.94
50 5.42

(The mg/1 and ppm
units are often
interchanged)

dissolved oxygen electrode
The LTH dissolved oxygen electrode cell is based on the well

proven Makareth electrode. This consists of: a lead anode, a KHCO 3 gel

electrolyte and a silver cathode tube which supports a gas permeable membrane.

The output from the sensor is very stable at 100% saturation and less than

1% at zero concentration. By utilising high quality integrated circuits in the

instrumentation, and a stable electrode system, the need for a zero control

found on the majority of dissolved oxygen meters has been eliminated. This

saves time on calibration and lessens the possibility of errors caused by

incorrectly set controls. For use in solutions which have a high concentration

o f  su lphur,  e .g .  sewage,  a  go ld-p la ted ce l l  can  be  supp l ied .

The electrode incorporates a plug-in cartridge which enables an operator

to service a probe very quickly. The sensor plugs into the head unit which

houses two temperature sensors for automatic correction of the membrane

permeability and for direct read-out in ppm. All LTH instruments are dual ranged

for ppm and % saturation.

When exhausted it is only the plug in unit that is changed for replacement

on a part exchange service basis.

Electrode and Accessory Ordering Information

ELECTRODE     ECE ORDERING PART NO: LTH-OE15

Termination: C16P – Mult iway plug or TAG – Wire ends

Cable length: Quoted in metres (not to exceed 150)

MEMBRANE KIT

Comprising 1m of membrane, 2 sets of “O” rings and applicator.

REPLACEMENT CARTRIDGE – Suitable for OE15 electrode and some

other manufacturers.

NEW: LTHSC-CH X15           RECONDITIONED: LTHSC–CH X 15-EX


