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Determinator Analysers madein Germany
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ELTRA innovates CS-analysis

® Induction and resistance furnace in one system

® Four solid state infrared detectors

® Infrared paths made of gold

® No halogen trap required

® Analysis of organics and inorganics

® Fractional analysis of free and bound carbon and sulfur
® Separation of inorganic and organic carbon

® Separation of sulfides and sulfates

® Modular design
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The CS-2000 automatic analyser incorporates the latest in combustion technology. Itis designed for the rapid simultaneous determination of
carbon and sulfur in steel, castiron, copper, alloys, ores, cement, ceramics, carbides, minerals, coal, coke, oil, ashes, catalysts, lime, gypsum,

The CS-2000 can be supplied with up to four independent infrared cells. The sensitivities of the cells resp. the IR-absorbtion lengths can be
individually selected to offer optimum precision for the analysis of high and low levels of both, sulfur and carbon. The CS-2000 features a 16-bit
microprocessor, a high temperature resistance furnace up to 1550°C, an induction furnace and solid state infrared detectors with auto zero and
auto range control. Separate cabinets eliminate any influence of temperature between the resistance furnace and the analytical unit. This
modular design gives the user flexibility to position the resistance furnace to the left or right of the analyser and also allows the installation of a
N TIC-module betweenthe two. The modular design makes servicing much easier comparedto single cabinet analysers. )
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Built-in

Operating technique

The CS-2000 can be alternatively operated either by usingthe built-in
electronic unit, or by using a connected PC. Samples are accurately
weighed on the electronic balance. By pushing a button the sample
weight is automatically transferred into the memory. If required,
sample weights can also be entered manually. By pressing the start
key the analysis cycle begins and the sample is entered into the
furnace. Depending on sample weight and material analysed, typical
analysis times are 50 seconds for induction furnace operation and 60
to 120 seconds for resistance furnace operation. During the analysis
cycle, instructions are displayed to ensure easy and reliable
performance. The CS-2000 has minimal maintenance requirements
and simple accessibility.

Built-in electronic unit

The built-in electronic unit has a 16 bit microprocessor with interfaces
for electronic balance, printer and computer. The printer provides a
hard copy of date, time, ID, sample weight, analysis duration and
carbon /sulfur results. An external PC can be connected for advanced
processing ofthe results. By pressingthe mgkey, the sample weight
is transferred from the balance to the analyser, and it is shown on the
graphic display ofthe built-in electronic unit. After pressingthe Nr. key,
a 10 digit sample identification number can be entered, which also
appears on the display. By pressing the START key, the analysis
begins, and the sample is entered into the furnace. During the
analysis, bar graphs appear on the display, and represent the signals
of each individual detector. Additionally, during the sample analysis
the elapsedtime is displayed on the screen. Atthe end of the analysis,
the results are displayed in large figures, followed by % C, resp. % S.
The units ofthe results can be setto %C or % CO,.resp. %S or %S0O,.
Further optionslike mg C/dm?are also available.

All messages on the display as well as the whole menu are available
in differentlanguages.
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PC controlwithWindows 95/98/ME/2000/NT software
Although the CS-2000 can provide full operation with the built-in
electronic unit, the use of a PC simplifies operation and reporting.
External PC controlis essential when doing fractional analysis. Alot of
information can be displayed on the screen during and after the
analysis. The detector peaks are shown onthe screen during analysis
which aids in method development and confirmation of correct
operating parameters. All the final results, together with ID number,
date, time, sample weight, duration of analysis etc. are displayed on
the screen and stored on the hard disk. Ahuge number of results can
be stored depending upon the hard disk size. The same also applies
to the maximum number of sample weights that are stored before
analysis. Any result can be recalled and selected for statistical
calculations, such as average value and standard deviation.
Calibration and diagnostics are just some of the functions in the
PLOTCS software. The equipment can be made to work with a LIMS
software. For maximum performance, an exchange of technical
information between the customer and ELTRA GmbH will be
essential. If required, PLOTCS can be supplied in the respective
native language.



Infrared cells

The infrared cells of the CS-2000 do not require any manual zero
adjustments. The zero and sensitivity adjustments ofthe infrared cells
are permanently and automatically controlled by the electronics. The
detectors utilize solid state sensors combined with infrared filters. The
sensors are not gas filled, thus eliminating long term problems due to
gas leakage.The CS-2000 can be edquipped with up to four
independentinfrared cells.
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The lengths of all four cells can be individually optimized to obtain
maximum precision for the target analysis levels of each customer.
Each of the cells can be installed with infrared absorption lengths
rangingbetween 1 mm and 320 mm.

Resistance furnace up to 1550°C

The resistance furnace employs Silicon carbide heating elements.
Full electronic control includes current limitation during cold-start
conditions to promote long element life. A separate sensor is used to
monitor ambient temperature and provide data for automatic
reference point compensation ensuring that furnace temperature is
not affected by fluctuations of ambient temperature. The furnace
requires approximately 10 to 15 minutes to reach operating
temperature.

Combustion efficiency

The design of the resistance furnace boat stop ensures that oxygen
carrier gas penetrates intothe crucible, ensuring efficient combustion.
This design eliminates the need for fragile lances and honeycomb
boat stops which tend to block easily with ash. Additionally the boat
stop protects the combustion tube from the aggressive combustion
products, thus extendingthe life ofthe tube.

The combustion tube is a simple straight ceramic tube that is robust
and inexpensive to replace. The life expectancy of the tube is
measured in thousands of analyses and not hundreds asitisthe case
with other analysers. ( protected by German utility model )

Preamplifier

Automatic induction furnace cleaning

Users of carbon and sulfur analysers with induction furnaces know
that dust accumulates during combustion and forms deposits (mainly
ofiron and tungsten oxides) in the combustion chamber.

The CS-2000 furnace is cleaned automatically after each analysis,
thus ensuring repeatable and accurate results without the time
cohsuming andunpleasanttask of manual furnace cleaning.
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The standard cleaning apparatus is mechanically attached to the
furnace open / close system, thus ensuring it is not possible for the
cleaningbrush to collide with a hot crucible.

The cleaning brusheswon’tburn!

The efficient design of the cleaning mechanism rules out any
possibility ofthe cleaningbrush catchingfire.

To confirm this fact, ELTRA offers free replacement of each burned
cleaningbrush duringthe entire workinglife ofthe analyser.

Fractionalanalysis

Due to the fact that free carbon and sulfur burn at lower temperatures
than carbides and sulfates, the CS-2000 can separate and measure
free carbon, free sulfur and carbides and sulfates.
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After inserting the sample in the combustion boat into the resistance
furnace, the boat gradually heats up. The free carbon and sulfur within
the sample burn first, while carbides and sulfides burn several
seconds later. The peak separation software integrates the individual
peaks andthen displays the results at the end ofthe combustion.












