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BOD:
the key parameter of water treatment ever since

As a result of the increasing standards
of living over the last few years, water
consumption and demand for its availability are growing constantly on a
global scale. Efficient water treatment
can reduce contamination as well as
improve water quality. It also supports
the natural self-purification quality of
water.
One of the most important parameters to assess water quality based on
organic impurities is the Biochemical
Oxygen Demand (BOD). The BOD
value has played an important role in
the treatment and purification of wa-

stewater since the 19th century. The
effectiveness as well as the handling
of these methods have been continually advanced ever since. The BOD
value in combination with COD and
TOC is widely used as an indication of
the contamination of water samples.
BOD is also indispensable for ensuring
the efficient and cost-effective water treatment in modern wastewater
treatment plants. A distinction is made between different measurement
methods used to determine the BOD
value. A standard method is the respirometric method adapted from DIN 38
409-H52 / EN 1899-2. The BOD5 value is
widely known where the demand of
oxygen is measured over five days in
order to produce reliable and reproducible measurement results. Some
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countries perform this analysis over longer periods for example a BOD7 value.
This measurement is performed in an incubated system. The microorganisms contained in
wastewater samples consume oxygen and
produce carbon dioxide. Potassium hydroxide
(KOH) that absorbs this carbon dioxide is added in the container above the sample. From
the drop of pressure, the sensor electronics
computes a value that is in direct proportion
to the BOD value. To achieve reproducible results, the measurement is performed at a constant temperature of 20 °C.
The measurement result is specified in mg
oxygen / l water sample. Figure 1 shows the
oxygen demand of a typical water sample in
relation to the measurement period. Based
on this plotted line, it can be established after
a relatively short period of time whether the
measured results are within the tolerance range and if the measurement is correct. This flexibility allows wastewater treatment processes to
be quickly adapted to the contamination level
of the water. For this reason, it is particularly
beneficial to use a BOD appliance with a visual
graphics display of the measurement results.
The measurement of the BOD value is influ-
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Figure 1: BOD5 curve with a sample volume of 157 ml
Source: AQUALYTIC® catalogue
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enced by the temperature, pH value and depends on a sufficient amount of oxygen and nutrient content, the C-N-P ratio. It is also sometimes
advisable to introduce added nutrients (e.g. ammonium chloride).

Principle:
• Bacteria consume the
dissolved oxygen from
the sample while degrading biological substances.
• Carbon dioxide is produced and chemically
bound in the gasket of
the sample flask
• The resultant pressure
drop is measured by a
sensor
• The measured BOD value
is displayed as “mg O2/l”
Leakages in the measurement system lead to
inaccurate and non-reproducible results. Nitrification may also cause significant alterations in
the results. This involves the oxidization process as
part of the degradation of nitrogen with nitrifying
bacteria. Then, the measured drop in pressure is
not just attributed to the consumption of oxygen
that is required for the degradation of organic
carbon compounds. Higher values are measured
that do not correspond to the actual BOD values.
This unwanted side reaction can be suppressed
by adding a nitrification inhibitor such as allylthiourea (ATH) in order to produce a sufficiently accurate BOD value.
Considering these influencing factors, the Biochemical Oxygen Demand measurement provides a
good indication of the contamination in a wastewater sample.

