




spectra can then be measured 
to determine the composition 
of the gas mixture. The
measurement device is a
Faraday collector coupled with
a fixed gain amplifier. Frequent
electronic zeroing eliminates
baseline drift and reduces the
calibration frequency.

The alternative technique is
quadrupole mass spectrometry,
which separates masses according
to their mass to charge ratios
by accelerating the positive 
ions between four rods with 
an RF/DC potential of varying
power. However, this method
has some significant
disadvantages compared with
the magnetic sector analyzer.

Quadrupole analyzers
operate at ion energies of
typically five volts, giving rise
to ion interactions within the
source that cause poor short-
term precision.

The signal intensity at any
specific mass position on a
magnetic sector analyzer appears
as a “flat top peak.” This means
that any small drift in the mass
scale will not result in a change
in signal intensity. This is not
the case with quadrupole mass
spectrometers that provide
rounded shaped peaks.

Plant Integration

The Prima δB is normally
located at the top of the
converter in an analyzer shelter
and takes samples from 
the waste gas duct. Sample
conditioning is typically the
same as for conventional
techniques and would consist
of dust filtering and removal.
The mass spectrometer’s PC
can be located within the
analyzer shelter or at a remote
location such as the control
room if preferred.

The traditional method of
communication to the process
plants distributed control
system (DCS) is by analog and
digital hardware input/output
(I/O) communications. This
method of communication 
is still very popular and is
available as an option on 
all Prima δB units today. 
An increasingly popular
method of communication 
is via RS232, RS485, Ethernet,
and many proprietary networks 
and data highways like Modbus,
PROFIBUS, Allen-Bradley® data
highway, etc. The Prima δB can
be connected via a multi-protocol
interface to over 30 common
communication protocols.

The communications link
can be configured as a “Slave”
or “Master,” the former being
that the Prima δB instrument 
is purely instructed to send
information when requested 
by the DCS system. The more
popular is a “Slave” mode
where the following
information is communicated:
• Instrument Hardware Status.

Information for each stream
monitored, indicating the
current status (OK, Warning,
Error, Fatal Error).

• Gas Analysis Data.
Information for each stream
analyzed; gas concentration
data, analog inputs, derived
values and time of analysis.
Often the plant’s DCS

receiving the gas data is
configured by the instrument
engineers to integrate with
other process information and
is specifically programmed for
the process to give integrated
gas measurement with closed
loop process control.

If the Prima δB is configured
as “Master,” the DCS system
has the ability to perform the
following functions: Stop/Start
Analysis, Stop/Start Calibration,
Enable/Disable Sample Points,
Instrument In/Out Remote Control.
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figure 2 – Typical Prima δB installation scheme
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The advantage of using a
communication protocol is that
it is often much easier to integrate
the gas measurement data into
the process control activity,
particularly if modeling is being
used. It is also easier to implement
(less cabling connections) and
lowers the cost if many gases 
are to be monitored.

Summary

Magnetic sector process mass
spectrometry has been
successfully monitoring converter
waste gas at many of the world’s
iron and steel companies for
years. By combining high speed 
with excellent stability, the
ultra stable magnetic sector
analyzer lends itself ideally to
this demanding application.

The Prima δB also benefits
from being housed in a rugged,
industry standard enclosure
and has the advantage of the
unique rapid multi-stream inlet
system, Thermo Scientific
GasWorks Windows®-based
software for flexibility and
ease-of-use, and a host of plant
interfacing technologies.
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