


direction of the external field, thereby
weakening it. In contrast, the spin
magnetic moment responds paramag-
netically, i.e. aligns parallel to the ex-
ternal field and therefore strengthens
it.

Depending on a molecule's structure,
the orbital and spin magnetic mo-
ments will be more or less strongly
marked, which in turn results in the
different magnetic properties of gases.
Oxygen has strong paramagnetic
properties, while nitrogen responds
diamagnetically.

Principle of measurement

There are various different principles
of paramagnetic measurement,
though in recent years the magneto-
mechanical or "dumb-bell" principle
has come to be used in most measur-
ing instruments. The principle of
measurement is based on a sensor in
which a dumb-bell comprising two
nitrogen-filled spheres is arranged

in rotational symmetry within a
magnetic field (Figure 1). The gas to
be measured passes through the sen-
sor. If the sample gas contains oxy-
gen, the oxygen is drawn into the
magnetic field on account of its para-
magnetic properties as described
above, thereby strengthening the
field. The nitrogen inside the glass
spheres has the opposite magnetic
polarization and is forced out of the
field, causing the dumb-bell to rotate.
The degree of rotation is directly pro-
portional to the oxygen concentration.
To reduce sensitivity to vibration, the
dumb-bell's rotation is no longer
measured directly in modern sensors.
Instead, a mirror is attached at the
dumb-bell's rotational axis and sym-
metrically reflects a beam of light
onto a pair of photocells. When the
dumb-bell starts to rotate, a potential
difference is generated at the photo-
cells. The resulting current is ampli-
fied and conducted around the dumb-
bell through windings. The current
flow generates an electromagnetic
countermoment which causes the
dumb-bell to return to its original
position. The current needed to main-
tain the dumb-bell in its null position
is directly proportional to the oxygen
concentration.

Parox 2000

From the second quarter of 2000,

Dréager will be adding a paramagnetic

oxygen analyser to its product range.

The Parox 2000 (Figure 2) is made

by the Swiss company MBE AG, a re-

nowned manufacturer in the field of

paramagnetic oxygen measurement

for many years. Parox 2000 combines

the many advantages of the paramag-

netic measurement principle in a

single device:

- virtually no cross-sensitivities

- rapid response times thanks to
direct measurement

- no wear and tear parts

- high long-term stability

- no poisoning of the sensor by CO,

processes. This generally involves
carrying out a type of neutralization
measurement, i.e. the oxygen propor-
tion in the gas must not exceed a spe-
cified level. A further field application
is the measurement of the oxygen
concentration in gas mixtures used to
operate gas turbines or block thermal
power stations. These applications
require the components contained in
the gas mixture to remain within cer-
tain tolerance ranges to ensure opti-
mum efficiency.

A paramagnetic measuring instru-
ment is an obvious choice, particular-
ly in this area of application, where
atmospheres with high CO, concen-

0"/

Parox 2000 is available with two dif-
ferent ranges of measurement - 0 to
10 % by vol. and 0 to 25 % by vol. The
measurement requires a continuous
gas flow of 10 to 90 L,/h. To guarantee
this flow rate the instrument can op-
tionally be equipped with an internal
sample gas pump. The instrument
can be operated in conjunction with
Dréger analysis equipment and there-
fore either combined with other
measuring heads or integrated into
existing systems. In addition to the 4
to 20 mA output there are also three
relay contacts available.

Areas of application

Typical areas of application for
paramagnetic analysers include for
example the measurement of oxygen
in waste treatment gas, landfill gas
and biogas. One possible application
is to monitor the oxygen concentra-
tion in putrefaction or fermentation

trations prevail, as this type of sensor
- unlike electrochemical sensors -
will not be damaged in any way by
CO,.

The PAROX 2000 is also suitable for
use in applications in the chemicals
industry. The instrument meets all
the requirements for an oxygen ana-
lyser and can easily be used for pro-
cess monitoring. =
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