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1 INSTALLATION

1.1 Setting up:

Since the analyser weighs about 85 kg it should be placed on a suitably stable surface. The
balance should also be placed free of vibration.

The balance can be placed in any position, although positioning it to the right of the analyser
has proved to be best suited.

The balance can of course also be placed on a weighing table next to the analyser.

There are no special requirements for setting up the printer and computer; they can be placed
on a normal desk.

Below is an example of installation:
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Although the analyser’s operating environment does not necessarily need to be air
conditioned, it is advisable to keep the room temperature between 18°C and 30°C.

Under no conditions should the device be placed in direct sunlight !

Avoid places exposed to the wind of air conditioners or to the wind blowing through
open windows or doors.
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1.2
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Front panel illustration:

EIE
RN
e
[u](o)fe]
Bﬂﬂ
“iﬁ

ELT@-

CsS 800

14

H,O — trap

Electronic unit 9
10
CO, / H,O —trap 11
Carrier gas flow 12
Infrared cell purge 10 I/h 13
Regulator for indicator 5 14
Oxygen pressure 1,5 bar 15
Main power switch 43

Catalysis furnace

SO;3 - trap

Gas flow valve indicator 30-70 pA
Compressed air gauge 5 bar
Furnace cover

Cover attachment knobs

Dust filter

Button for leakage test
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1.3 Main power connections:

Since the infrared cell requires about 1 hour to reach a stable operating temperature, it is
advisable to connect the analyser to the main power first and then switch on before
further installation work is carried out.

This waiting time is only necessary when installing the analyser. Since it is normally not
switched off, and will always be in operating temperature.

U
1
- 5
[ l l |
3 [ 2 s H i 4
¢ =
2-2
1 Analyser 6 Triple plug
2 Balance 7 Infrared cell
3 Printer 8 Electronic unit
4 Computer 9 Main power connection
5 Monitor 10 Fuse 20 amps

First connect the analyser to the main power and switch it on.

See 1.1. The switch, located on the fore side of the analyser, is to be set to position 1.
On the rear side of the analyser there are two sockets attached to cables. The L shaped
power plug is for the infrared cell ( 7). The straight power plug is for the electronic unit
( 8). Both plugs must be connected. Next, the balance ( 2 ), the printer ( 3) and the
computer ( 4) are plugged into the triple socket ( 6 ) on the rear side of the analyser.
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1.4 Data interface:
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Rear side of the electronic unit:

96 pin connector
37 pin connector

1 Power socket for the electronic unit
2 Computer

3 Balance

4 Printer

5

6

When all the units are connected to the main power, then data connections can be made.
The plugs are all different from each other, so that they cannot be interchanged.

The required data cables are included if the additional units are supplied. These are
adapted to the interfaces when the analysers are put into operation in our company.

Since the balance transfers the weight to the analyser, its serial interface must be
programmed.

The printer is also delivered with the correct settings, e.g. for automatic paper feed.
The printer cable has identical plugs at both ends.

The computer is already provided with an operating system and software for reading
the data from the analyser. The programs are »PLOTCS« and »CSA«
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1.5 Oxygen connections:

Hz Fuse slow blow

| 16A 16A |

Compressed Air
4-6 bar (60-90psi)

L]

1-16-1

Compressed air 4-6 bar
Oxygen outlet

Oxygen inlet 1,5 bar
Fuse 20 ampere

A WNPEF

Two gas connections are necessary for the operation of analyser. The required tubes
are included in delivery. See above diagram

Tube (1) for the oxygen supply is soft and transparent.
Tube ( 2) for the compressed air is harder and opaque.

These are delivered already provided with screw fittings for pressure regulators.
An inner thread as well as the corresponding copper seals are also provided.

Tube fitting ( 3 ) connects the analyser with an oxygen bottle via a pressure regulator. This
connection must be very secure, since the operating pressure in the tube is 1.5 bar

Gas connection (1) is for the compressed air supply to the pneumatic furnace lock and
the internal cooling for the induction coil.

Gas connection ( 2) is for drawing off waste gas. It is generally not used, however, since
only low quantities of CO2 and even lower quantities of SO2 result from the sample
combustion.

When the analyser’s main switch is set to position 2 a valve opens, and the oxygen can

flow through the gas tubes. The flow rate is stabilised within a few seconds to 180 I/h and
can be read from the lower flow meter.
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2-4 bar (30-60psi)
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Connecting the gas purification furnace

See 5.3 “Filling the reagent tubes”

Tube for oxygen inlet (1)

1.6

Compressed Air
4-6 bar (60-90psi)
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1.7 Auto loader:

The CS-800 can be supplied with an automatic sample loading system. This loading
system may also be retrofitted at a later date. Unlike many other auto loaders the ELTRA
system can accommodate 130 samples giving hours of unattended operation. On request,
the loader can be delivered for mor crucibles. The auto loader, which does not occupy any
additional bench space, is mounted above the area where the balance, PC, monitor and
consumables are normally situated. The crucibles positions in the loader are easily
accessible to the operator even from siting position. The operation of the CS-800 with an
auto loader, requires a PC for easy manipulation of sample weight storage and out of
sequence samples. The PC software also includes all features of PLOTCS.

dOOD=0E
aoooooE
ononISs
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2 OPERATING THE ANALYSER VIA PLOTCS SOFTWARE

2.1  Starting the PLOTCS software:

Click on the file PLOTCS and the following window appears:

A PLOTCS = [0]

? help

PLOTCS

This is the operational software
for the ELTRA CS500, CS800, CS2000 and H500 analysers.

Please switch on the instrument.
You may start the PLOTCS, once the initialisation
has been completed and Element's symbols

are shown on the LCD display.

? interface

HAger| Yoo SMBESE S| @G (51 H || WMoosotw.. | Bsever | FPLOTCS e[ Piotes |E= & 1243

Next click on START and the main window of the program PLOTCS appears:
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PLOTCS - Main window:

If the communication between the PC and the ELTRA CS Analyser is in order, then
the main window appears with the function buttons in active state.

From now on, any function can be started, e.g. an analysis
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2.2 Menu:

Time:

PLOTCS can read and overtake the time and date from windows.

Time and date will be entered through the keyboard.

Depending on the windows version ( English, Spanish, German etc. ) the time and date
Factor could vary in the sequences.

PLOTCS uses the format:

HH: MM DD:MM:YY

If the windows version you use, has a different format using first the month, then the day and
at last the year, then PLOTCS will show you the wrong date.

Conclude the session with “Close”
See also next page
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Date:

See previous page

Conclude the session with “Close”
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Sample count:

Here the number of analysis will automatically be numbered.
Click on reset then on ok

Conclude the session with “Close”
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Printer:

Activating “yes” will allow you to print out an analysis result directly from the analyser, if a
printer has been installed to the printer interface on the rear side of the analyser.

Conclude the session with “Close”
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Max analysis duration:

When operating without problems, an analysis is finished once the combustion curve has
descended to the comparator level ( near zero level ).

If, because of a problem, the combustion curve doesn’t reach the comparator level,

then the analysis will be stopped automatically, in order to protect the induction furnace
generator.

The analysis duration determines when this automatic analysis cut-off has to occur.
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units:

Here you are able to choose in witch range you wish to analyse, for e.t.g Cement Industries
Would analyse in % Co,

Conclude the session with “Close”
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Comparator level:

IR output

™ 7

Stop

 yysmam

time P

The comparator level is an artificial zero level, which rests just above the true zero level
( base line ) of the combustion curve diagram.

If the IR-signal level descends to the comparator level before the end of the maximum
analysis time, then the analysis is finished.

The comparator level can be changed, in order to cut-out noise or any other interference,
which rests on the true zero level.

The number entered for the comparator level, corresponds to 0.3 mV per unit.
This means, for instance when entering 150, the level is 150 x 0.3 mV =45 mV.
Please note that the maximum output level of the IR-cell is 10 Volts.

It is reasonable to have low comparator levels for low peaks and high comparator levels
for high peaks, in order to avoid unnecessary long analysing time in case of high peaks
and to avoid too low results for low peaks.

For this reason, during each analysis the electronic detects the peak maximum from each
IR-cell during the ranning analysis, and adjusts the comparator level accordingly.

If the comparator level was constant for high and low peaks, the samples with

low peaks would give low results compared to the results of high peak samples.

The value which has been entered manually corresponds to the minimum comparator
level, which means that the electronic won’t go below that value, regardless how low a
peak is.

For information about setting the comparator level, see next page.
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Setting the comparator level:

The comparator level is an artificial zero level, which rests just above the true zero
level of the combustion curve diagram ( on the main window ).

Once the descending slope of the combustion curve has crossed the comparator level,
then the measurement is finished and the results are then displayed.

The comparator level can be changed, in order to cut-out noise or any other
interference, which rests on the true zero level.

Conclude the session with “Close”
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Deactivate:

With this function, one or more measuring ranges can be deactivated, In order to simplify
the results.

The ranges consider 4 channels.

Conclude the session with “Close”
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Purging:

The additional purging function is especially useful, when analysing samples with very low
concentrations.

When analysing samples with higher concentration, this function can be disabled, to
save oxygen and to cut down analysis time.

When this function is enabled, some fresh oxygen forces it's self into the closed furnace, just
before the analysis starts. Thus, the remaining air is rinsed out of the furnace and can no
longer interfere with the analysis results.

Conclude the session with “Close”
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PPM %:

ppm is a definition for “parts per million”, therefore:
lppm = - : 100 % = 0,0001 %
1 000 000

This will be used for example:
Cw in sample

Weight carbon in coal”

Conclude the session with “Close”
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Beep:

As soon as an analysis has finished you will by notified by a beep tone.
You can choose either from the analyser from the PC or both.
You also have the option too switch off the beep tone.

Conclude the session with “Close”
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Gas flow:

When the analyser is not used for a while, then the oxygen gas flow will automatically shut
Down, “ to save oxygen” when:

The switch-off time ( minutes ) has been entered in the set point area and activating
It by clicking on the On icon.

Confirm by clicking on ok

Conclude the session with “Close”

The default time is 2 minutes.
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2.3 Sample analysis:

See also 3.1 “Working procedure”

Before starting an analysis, the sample needs to be weighed:

CAUTION: Make sure that you transfer only the sample weight.
Double-click on WEIGHT, or press F4 on the keyboard.

Place the sample on the balance, double click on WEIGHT, or press F4, and the weight
will appear on the window next to the WEIGHT button. This way the weight remains stored.

Load the stored weight value, by selecting it on this window and double-click.
This value then appears, as the sample weight for the following analysis.
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Adjust the crucible on top of the pedestal

The weight appears on the WEIGHT button and the START button turns green.
Now the analysis can be started.

Double-click on START, or press F5 on the keyboard
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During the analysis, the momentary carbon and sulphur concentrations, are graphically
displayed, as lines that advance through the screen of the main window.

At the end of the analysis, the main window shows the completed diagram, together with the

numerical concentration value; The sample ID code, its weight before combustion,
the date, the time, the measurement units and the calibration factor numbers.

With the arrow buttons on the top right corner of the window, it is possible to to scale the X
and the Y axis of the displayed diagram.

Now the “START” button has turned grey ( inactive ) again. In order to start a new
analysis, it is necessary to enter a new sample weight.
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2.4 Calibration:

There are two types of calibrations: adjust calibration and single calibration.

Adjust calibration:

If the difference between analysis results and required value is fairly small, then
adjust calibration needs to be done.

Select the measuring range:
Analyse up to 10 identical standard samples.

Select one or more values from the results area.

Click inside the average area ( actual value ). The average value of the selected results
will appear inside that area.

Enter the required value into the standard.
Press Enter on the keyboard, then click on OK.
If necessary, follow the same procedure also for the other measuring ranges.

Conclude the session with “Close”.

Copyright O 2002 by ELTRA GmbH Germany — January 2002 — Operation Manual CS-800 2.4-1



Single calibration:

The single calibration is only needed, when the analysis results are widely different
from the required value, or if they are very inconsistent with each other.

Select the measuring range:
Enter the required concentration value into the set point area

Press ENTER on the keyboard, then click on OK
Click on Close, and the main window returns with the label , Calibration”

Analyse a standard sample for the given set point value. At the end of the analysis, a
new calibration factor will become valid, and the label , Calibration® will disappear.

Conclude the session with “Close”
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Linearity:

The purpose of the linearity factors, is to ensure a proportionate relation between the
concentration of measuring gas flowing through the detectors of the analyser, and the
actually displayed concentration value.

These linearity factors are entered by ELTRA, and should by no means be changed.
Exceptions can only be made, if work has to be done on the infrared cells.

Conclude the session with “Close”
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2.5 Blank value:

When analysing samples with very low carbon or sulphur concentrations, the blank value of
the crucibles and accelerators can falsify the results.

The blank values are the small amounts of carbon and / or sulphur existing in the crucibles
and accelerators.

Thus, the blank value needs to be subtracted from the analysis result, in order to obtain the
correct concentration of the sample. This can occur automatically, once the blank value
calibration has been done.

Select the correct measuring range ( normally the low range, e.g. for carbon )

Enter the value of a known low concentration standard sample, into the set point window.
Press “Enter” on the keyboard, then click on “OK”.

If you choose to end the blank value session, click on Exit below the ,, Next* button.
Conclude the session with “Close”
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Determining the blank value:

The label ,blank value® appears.
The purging function is activated for low carbon e.t.g 5 Sec.
Analyse with the same standard sample as in previous page.

At the end of the analysis, the blank value window returns.
The analysis result appears on the results window.

Now it is possible to run either more analyses, or to end the blank value session.

Normally, a single analysis is not sufficient to determine the blank value accurately.
Up to a maximum of 10 analyses can be performed in this session.

If you choose to continue, click on next, the main window reappears, you may run a new
analysis.
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Unwanted blank values:

Before the blank value session is definitely closed, it is still possible to remove some unwanted
or incorrect values from the list.

Select the unwanted lines and click on clear.

At the end, click on ready, in order to return to the normal analysis procedure. The software
builds automatically the average of the remaining results and calculates the new blank
value.

The new blank value will automatically be taken into consideration in the coming results.

Blank values are the carbon ( or sulfur ) contents of the crucible and accelerators. You want to
measure only the carbon ( and sulfur ) in the sample but, during combustion, the carbon (and
sulfur ) of the crucible and of the accelerators too, also burn and it is also detected by the IR-
cell. Therefor the measurement of carbon (.and sulfur ) is correct only when you deduct the
carbon ( and sulfure ) of the crucible and accelerators.

See next page.
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First calibrate with a high value
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Afterwards define the blank value with a low standard ( as low as possible ).
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When the blank value definition procedure is terminated, the blank value will be stored in the
electronics memory. After this, the electronics will deduct out of each following analysis (
integration ) the defined blank value, before the result is displayed. The displayed result will
show the carbon and sulfur of the sample only, because the contents of crucible and
accelerators are already deducted.
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2.6 Statistics:

Select at least two lines of results and press statistics. The average value of those
selected lines appear in the result area for the respective elements.

More details about average value and standard deviation can be obtained from function
“form page”. See next page
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Statistics - Form page:

After clicking on form page; a window opens, showing the results of the analysis that have
been previously selected for statistics. This is a text file, which means that some further
comments can be added to it.

Click on print, to print either the full text or the selected lines only.

Click on save, either the entire text or the selected lines only, can be saved on a chosen
text file.

CAUTION:
The chosen file must be in the same drive ( hard disk ) and in the same folder where
PROTCS is, otherwise an error message will appear at the end of the next analysis.

Click on clear, to erase the entire text or the selected lines only.

Click on text files, to open the text file to be loaded on screen.

Conclude the session with “Close”
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2.7 Plotting the results:

The diagram resulting from an analysis can also be plotted, saved, re-loaded, printed, and
zoomed, when selecting the function edit graphics.

With the arrow buttons, the displayed curve can be scaled.
Each individual curve ( for carbon or sulphur ) can be either activated or deactivate.

The diagram can be saved on a chosen file, by clicking on save plot, and can be retrieved
by clicking on load plot and opening the appropriate file. Then click on Calculate.

It can also be printed with the command print graphic; the size of the print-out is
determined by the zoom factor. The window at the bottom right corner, shows the area
on the paper, in which the diagram will be printed.

Conclude the session with “Close”
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2.8 Test:

Cell voltage:

The true zero output of the measuring system is being tested here.

After pressing “START” the amplifiers receive zero volt input.
Their output therefore, as shown by the voltmeters, should be zero or close to zero.

If the output exceeds +3 volts, then call the service agent.

Conclude the session with “Close”
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Base lines:

The electronic unit regularly ensures, that the outputs of the infrared measuring amplifiers
remain at zero level (0 £ 0.1 volts ), when there is no analysis.

The above base-lines graphically display this function.
Press “START” to plot the actual output voltages, in relation to time.
Press “STOP” if you wish to abort the procedure.
The ranges 1, 2, or 3, can be activated or deactivated.

Conclude this session with “Close”
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More output values:

More functions:
Displays some additional voltage output, such as for flow regulating valve, the gas flow
and the infrared cell’s temperature regulation.

Conclude this session with “Close”
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2.9 Fractional analysis

1. Introduction:

In some cases it is useful to know not only the total content of one element in a specific
sample, but also the amount of a specific bond or structure.

It is for example useful to separate the free from bound sulphur in ores and row
materials, to control the production process more efficiently.

There are several reasons why fractional analysis is so important.

Every time when a certain process needs to be optimised or when the quality of a product
needs some improvement, there is a demand for more detailed information about the
material in use; more than what the simple elemental analysis can offer.
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2.10 Application memory:

Settings for a specific application (e.g. analysis of copper ) can be stored on a file for
future use:

Click on read from instrument. The current settings are displayed on the above window
Save under a chosen filename
Conclude the session with “Close”

Settings will be read from the optional, click on “Read from analyser”

Copyright O 2002 by ELTRA GmbH Germany — January 2002 — Operation Manual CS-800 2.10-1



2.11
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Applications:
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0. 017%8

1.2g +/- 0.2g
400ng+/ - 100ngy

0.3g +/- 0.1g

Tungst en
Sanpl e
lron

Tungst en
Sanpl e
Iron

K1-0. 1¥8 Steel
K2-3. 0% Cast
K3-0.1%6 Cast

K1-0. 103%5
K2-100%C CaCCs
K3- 0. 336%5

I ron
| ron

5. 98%C
2.57%

Tungst en
Sanpl e
Iron

K1-
K2-129  CaCC3
K3-13. 7% BaSO4

K1- 19%C Cenment
K2- 29 Cenent
K3- 196 Cenent

100 Sec.
Conparator level/1
Soi | 1.8g +/ -
60 Sec 250nmg+/ -
0.7g + -
CaC(s 1.7g +/ -
50 Sec 110ng+/ -
0.8g +/ -
CaO 1.7g +/ -
60 Sec 370ng+/ -
0.8g +/ -
(19)
Cast Iron
50 Sec
Ceram cs 2.2g9 +/-
60 Sec 150mg+/ -
0.7g + -
Cenent 0.8g +/ -
60 Sec 200ng+/ -
0.8g +/ -
Cenent 200nmg+/ -
60 Sec 1.1g +/-
Chrone 1.59 +/-
70 Sec 200ng+/ -
0.8g +/ -

Tungst en
Sanpl e
Iron

K1-0. 048%C
K2- 1. 330%C
K3- 0. 130%5

0. 003%C

0. 00195



Chroneoxi de 1.5g +/-

50 Sec.

Tungst en
Sanpl e
I ron

Li ne stone
60 Sec.

Tungst en
Sanpl e
lron

Tungst en
Sanpl e
Iron

Coal
coke
50 Sec.

and

Tungst en
Sanpl e
Iron

Tungst en
Sanpl e
Iron

50 Sec.

Tungst en
Sanpl e

Tungst en
Sanpl e
I ron

Tungst en
Sanpl e
lron

Tungst en
Sanpl e
I ron

Tungst en
Sanpl e

Tungst en
Sanpl e
Iron

Tungst en
Sanpl e
Iron

Gypsum

Tungsten
Sampl e
Iron

Ores

Tungst en
Sanpl e
Iron

0. 2g
220ng+/ - 50ny
0.6g +/- 0.1g
1.8g9 +/- 0.1g
250ng+/ - 50ngy
0.8g +/- 0.1g
1.8g +/- 0.2g
350ng+/ - 50ny
0.3g +/- 0.1g
1.59 +/- 0.2¢g
50mg +/- 10ngy
0.5g +/- 0.1g
59
2.0g +/- 0.2¢g
1. 0g
0.1g +/-0.01g
2.0g +/- 0.2¢g
0.7g +/- 0.1g
2.0g +/- 0.2¢g
0.8g +/- 0.1g
0.8g +/- 0.1g
2.5g +/- 0.2¢g
450ng+/ - 50ny
0.2g +/- 0.1g
1.5g +/- 0.2g
250ng+/ - 50ny
0.4g +/- 0.1g
1.7g +/- 0.2g
700ng+/ - 100ny
1.59g +/- 0.2g
250ng+/ - 50ny
0.99 +/- 0.1g
2.2g +/- 0.1g
100ng+/ - 20ngy
0.3g +/-0.05¢g
0.8g +/- 0.1g

200ng +/ - 50ny
0.8g +/- 0.1g
1.0g +/- 0.2¢g
130ng +/- 30ngy
1.0g +/- 0.2g
2.0g +/- 0.2¢g
250ng +/ - 50ny
0.5g +/- 0.1g

Tungst en
Sanmpl e
I ron

K1-0. 1% Steel 0.02 uC
K2_

K3-0. 1% Steel 0. 025%8
K1- 0. 0489%C St eel

K2-1. 3%C St eel 1.59%C
K3-0. 13%8 St eel 0. 11%5
K1-0. 1% Steel 0. 05%C
K2_

K3-0. 15 Steel 0. 017%8
K1-

K2-3.0%C Cast lron 70 oC
K3-0. 1% Steel 5 L7
K1-

K2-

K3-15ppm Copper 10 ppnS
K1-

K2-

K3-0. 1% Steel 10 ppnB
K1-0. 048%C Steel 0.036 oC
K2-1.03%C Steel

K3-0. 1%  Steel 40 ppnB
K1- 0. 048%C St eel

K2-1.03%C Steel

K3-0. 1%  Steel 17 ppnB
K1-0. 1% Steel 0.2 %
K2-1.03% Cast Iron 6.0 9%
K3-0. 1% Steel 0.3 U
K1-0. 1% Steel 0.2 ouC
K2-3.0%C Cast Iron 6.0 o%C
K3-0. 1% Steel 0.3 U8
K1-0. 1% Steel 0.2 oC
K2-3. 0% Cast Ilron 6.0 9%
K3-0. 1% Steel 0.3 U
K1-0. 1% Steel 0.2 oC
K2-3.0% Cast Ilron 6.0 o%C
K3-0. 18 Steel 0.3 U8
K1- 0. 048%C

K2-6. 08 %C BaCo3 10.0 %C
K3-0.13% Cast Iron 0.3 U
K1-

K2-129%C  CaCO3

K3-13. 7%5 BaSM 18 )
K1-0. 18 Steel ca.3 L)
K2- 129% CaCo3 10 oUuC
K3-13. 7% BaSM 30 L4
K1-0. 1% Steel 3 L)
K2- 129% CaCo3 10 o%uC
K3-13. 7%5 BaS™ 30 )
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Rubber

Rock

2.2g +/- 0.2g Tungsten

sanpl e 150ng +/- 50ng Sanple
60 Sec. 0.7g +/- 0.1g Iron
1.5g +/- 0.2g Tungsten K1-

60 Sec. 40nmg +/ - 10ng Sanple
0.59 +/- 0.1g Iron

Silicon 1.7g +/- 0.2g Tungsten

60 Sec. 80mg +/- 20nmg Sanpl e
0.4g +/- 0.1g Iron

Silicon- 2.0g +/- 0.2g Tungsten

car bi de 60ng +/- 10ng Sanple

70 Sec. 0.79 +/- 0.1g Iron

Sl ag 1.0g +/- 0.2g Tungsten

60 Sec 500mg +/-100mg Sanpl e
1.0g +/- 0.2g |Iron

St eel 1.59g +/- 0.2g Tungsten

50 Sec 500ng +/-100nmg Sanpl e

Ti tani um 1.4g9 +/- 0.2g Tungsten

50 Sec. 500mg +/-100mg Sanpl e
0.6g +/- 0.1g Iron

Ti tani um 2.2g +/- 0.2g Tungsten

oxi de 300ng +/- 50ng Sanpl e

50 Sec. 0.6g +/- 0.1g Iron

Ti tani um 2.0g +/- 0.1g Copper

oxi de 220mg +/ - 20ngy Sanple

60 Sec.

Tungsten 1,79 +/- 0.2g Iron

Car bi de 200ng +/- 50ngy Sanple

70 Sec. 0.6g +/- 0.1g Iron

Ur ani um 1.0g +/- 0.1g Tungsten

50 Sec. 800mg +/- 100ng Sanpl e
0.59g +/- 0.1g Iron

K1- 0. 103%8

K2- 1009 CaCCs 5.
K3- 0. 336%85 2.
K2-3.0%C Cast Iron 60
K3-0.1%6 Steel 1.
K1-

K2- 12% CaCos 30
K3-0. 16 Steel 0.
K1-

K2- 129%C CaCo3 30
K3-0.1%8 Steel 0.
K1-0. 1% Steel

K2- 29 St eel

K3-0.1%6 Steel 0.
K1-0. 1% Steel 0.
K2-3.0%C Cast Ilron 6.
K3-0. 1% Steel 0.
K1-0. 1% Steel 0.
K2-

K3-0.1%8 Steel 10
K1- 0. 048%C St eel 200
K2_

K3-0.013% Cast Iron 23
K1- 0. 048%C St eel 0.
K2-

K3-

K1-

K2-6.149%C WC 14
K3-

K1-0. 1% Steel 0.
K2-

K3-0. 1% Steel 0.
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2.12 Loader:

This name is chosen because the function is prepared to maintain an autoloader, which
may be available in the future.

In the lower part of the main window there are two fields visible now. The right one is
provided for the input of weights. There are 5 "trays” — A to E - available to store the
sample ID together with the weight. Additionally there is stored a loader identification.
The left field is provided to execute the analyses. By clicking the LOAD button the stored
information is written to this field from the opened tray at the right side. Now you can start
analyses. Click START to execute the first line. After the end of the analysis the executed
line is overwritten by the result.

If you prefer an other order than beginning with the first one you may select the line you
want to be executed by a mouse click. Then click START.

EDIT function

If you want to make changes to lines in the preparing field or even the executing field
double click the line. The information is shown in the upper part of the field and you may
edit the weight or the sample ID. Press the enter or Tab key to finish editing.

LOAD
Clears the execute field after a request. Then the content of the active preparation field is
transferred to the execution field.

START

Transfers the weight and the sample ID either of the first executable line or of the selected
line to the analyser. Then the analyser is started automatically.

At the end of the analysis the result is shown in the just executed line until all lines are
analysed.

AtoE
These fields contain the data of the samples during preparing. The loader information is
updated automatically. Input is possible even during analysis.

LOADER

If you click the LOADER field again all data in the preparation and the executing field are
stored to the harddisk. So the information are available next time, when you want to
continue with the function of the LOADER.

You must not close the LOADER function during analysis!
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3 ANALYSIS

3.1 Work procedure:

CS-800 was primarily designed for the analysis of steel and other metals. However, a
wide variety of materials such as cement, coal, rubber, plastics, soil samples etc. can
be analysed. The sample weight, the accelerator and the sensitivity of the analyser are
different, depending on how the respective material behaves during combustion.

The analysis of steel is described in the following section, as an example.

Ensure that the compressed air and oxygen supplies are turned on. They should
normally not be turned off in any case. By turning the main switch to position 2 the
heating for the generator tubes and air cooling are switched on, as well as a valve which
allows the oxygen to flow through the analyser. It is advisable to let the oxygen flow
through the analyser for several minutes before beginning analysis, so that the
temperature inside the analyser is stabilised. During brief work breaks, therefore, the
oxygen is not turned off and the main switch is left on position 2.

The proper chemicals should be used. See 5.3

A crucible is placed on the balance and tared by pressing the "tare” key.

CAUTION:
The crucible must only be picked up with clean crucible tongs and never be handled with
fingers !

1.5 g of tungsten are then weighed out and the balance is newly tared. Next, the sample
is weighed out. A weight of about 500 mg steel or cast iron is usual. By pressing the
<mg > key the weight is read and appears on the top right corner in the display.

The weighing out is executed with every keystroke, regardless of how many times the key
has been pressed. The reason for this is that the weight can be re-read in case of doubt,
by pressing the key again. This is the case, for example, when the key has been pressed
before the balance has come to rest. The last keystroke is thus valid. The weight of the
next sample can be read while the analysis is still in progress, thus ensuring continuous
working without loss of time.

CAUTION:
Only the sample weight must be read, on no account the weight of the accelerator.

The crucible is placed on the pedestal and the < START > key is pressed. The furnace will
close. »ANALYSIS« appears on the display, indicating that the analysis cycle is running.
The analysis now runs by itself, so that nothing more needs to be done manually. »GEN«
indicates that the radio frequency generator has started. The signals from the infrared
cells are monitored on the bar scales.
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In case of overloading it is essential to observe the information in 4.9

At the end of analysis the results are shown on the display and the display »ANALYSIS« is
erased. The results are printed out , together with date, time, sample number and sample
weight. If the corresponding setting has been made, the same data is also sent to the
computer. While an analysis is running, the next sample can be weighed and the weight read
into the analyser by the appropriate keystroke.

When the range is being overloaded, it is switched off. If a low range has been built in and it
is overloaded, the analyser changes automatically over to the high range. If high ranges are
overloaded, a row of dashes will appear on the display and a row of asterisk is printed to
indicate overloading. When the next analysis is started, the overloaded channel is reactivated
automatically.

CAUTION:

The main switch must not be changed from position 1 to 2 while »ANALYSIS« appears in
the display. If, however, the analysis is mistakenly started while the main switch is in
position 1, the analysis should be interrupted with the < STOP > key. The sample weight
must be re-entered, then the analysis is restarted.

NOTE :

Before pressing < STOP >, a note should be made of the sample weight, because it must be
re-entered manually before restarting. The first analysis after switching to position 2 should be
carried out after 10-15 minutes, because the oxygen supply and the blower are thereby
switched on, causing temperature drift of the infrared cell.

Analysis examples:
The analysis of steel and cast iron is generally carried out with approx. 500mg
of sample ( normally grains or pieces ) and 1,5g of tungsten accelerator.

The combustion is quite rapid and the peaks on the PC screen looks as follows:
Q.0+
2.0 4
8.0+
7.Q 4

6.0

-r.Q T T T T T T

a 1a 2Q 30 44} 80 secands

Double peaks mean incomplete combustion. See next page:
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Q.0+

a 10 20 30 40 50 seconds

The reason is, that either the sample doesn®contain enough iron or the sample is made up of
metal powders.

In this case take 2 grams of tungsten instead of 1.5 gram. If the combustion still provides
double peaks or there is yellow dust on the surface of the crucible after the analysis, take 1g
of tungsten, 500 mg pure Iron and 500 mg of sample.

See 2.11 “applications”.

In case of metal analysis the dust trap has to be cleaned and the moisture trap has to be
replaced every 100 analyses or at least every two days. See 5.1

The combustion tube doesn®need any cleaning by the operator, due to the automatic
cleaning after each analysis.
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3.2 Work breaks:

CAUTION:
Keep the furnace closed to save carrier gas and to avoid oxidation of the electrodes.

Work breaks, e.g. during lunch breaks, the main switch remains on position 2. During longer
interruptions, e.g. after finishing work for the day, the main switch is set to position 1

( standby ). The analyser® thermostatic control is then still working and no long warm-up time
is needed, when re-starting the analyser. Energy consumption and wear are negligible on
standby.

The main switch is set to pos.2 for about 10-15 minutes before starting the first analysis.

Air, and any moisture which has entered the analyser is expelled by the oxygen flow.
The slight influence which the oxygen flow has on the temperature of the infrared cell is
balanced out The analyser is designed for long term use, so that no damage results.

The furnace should always be kept closed during work breaks, so that no moisture can

enter. The furnace only remains open when the analyser is completely switched off. The main
switch is only set to zero for safety reasons, the crucible lift is then at the bottom.
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3.3 Pre-heating the crucibles:

The above furnace is used for preheating the crucibles.
It is an ELTRA accessory and can be purchased as such.

When analysing samples with a low concentration of carbon or sulphur (<1000 ppm ),
the pre-heating of the crucibles is absolutely necessary.

The crucibles themselves have their own concentration of carbon, which can vary from 20 to
several hundred ppm, depending on their quality.

Additionally, the above blank value is not constant; it can vary from crucible to crucible.

These problems, of course affect the accuracy of the analyses, therefore by pre-heating the
crucibles, the carbon inside them will be largely eliminated.

The remaining blank value therefore, will be very low and, what is very important, it will remain
fairly identical for each crucible.

This residual value can easily be offset, by performing a blank value calibration. See 2.5 and
4.23

Operating the pre-heating furnace:

A B

B = hot zone inside furnace
WARNING: !'!
do not move more then 4 crucibles at one time into the furnace, or else the combustion
tube may break, due to temperature shock.

After five minutes feed-in the next four crucibles ( C).

Up to 22 crucibles can fitted inside the furnace. ( B ) is the hot zone inside the furnace.
Eventually, the pre-heated items will drop from the furnace outlet ( A)
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4 OPERATING THE ANALYSER VIA THE ELECTRONIC UNIT

4.1 Keyboard:

1¢=07 T3 ._cqa7aO/QQT &T% . 7mg

478 ’{CO 478

HEER
(]
Le)(t)(2])(a] brej i [smar ]

EB
b%

)
[~

l
o))
@B

BB
—»
,‘—

Deletes false entries entirely, or the last character

The full stop is used as decimal point when manually entering the
weight and to form at the sample number

Completes a new entry

Allows a new sample number to be entered; the old sample number is
deleted

Allows to set parameters and to select functions

Aborts the analysis

This key is used to determine the blank value for analysers which
operate in the ppm range

Calibration of the analyser

Begins the analysis

The weight is automatically read from the balance

Opens or closes the furnace
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4.2 LCD graphic display:

The LCD automatically goes into standby modus ( it darkens ), when the analyser is not
in use for a certain time.

The LCD is relit when any key is pressed.

Key of the fields in the display:
the time is shown above left

The sample number appears in the centre; a maximum of ten digits, including the
decimal point are available for formatting and for improved readability. At the end there
is a running number.

The most recently read weight from the balance is displayed above right

After completion of the analysis, the results are shown in large graphic digits on the
centre of the display

Below the large graphic digits, information is given concerning the active channels and
the numbers of the calibration factors selected for each channel.

Other information is given only under specific circumstances:
While an analysis is in progress, »ANALYSIS« appears below left in light characters on
a dark background ( inverted script ).

During calibration or when determining the blank value, »CALIBR« or »BLANKV«
appears below centre in inverted script.

»Enter« is shown below right in inverted script as long as an entry has not been
confirmed with < Enter >
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4.3 Switching on:

CAUTION:
Before switching on, the installation preparations 1.1 to 1.7 have to be made.

The analyser is switched on ( toggle switch ).

After two messages, »ELTRA« and »ROM Version« , questions concerning the
setting of the analyser will appear.

[EEN
I

Start printer

o
1

Operation w / o printer

pleasepress (0 / 1)

Operation with or without printer. See printer interface

[EEN
1]

Start computer

o
1

Operation w / o computer

pleasepress (0 / 1)

Operation with or without computer. See computer interface
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‘ CALIBRATION

0 = by analyses
1 = by results /set point
2 = select factor

Press number CLR 24

Calibration cannot be carried out until after a warming-up time of about 1 hour, and at

least 10 minutes of oxygen circulation. In the meantime, the calibration can be
postponed to a later time by pressing the < CLR > key.

See also 4.19 “calibration” and 4.20/ 4.21

12:01 123 . 456780/001 512.7mg
00000 %C 00000 %S

123

As long as no measurement has been carried out, »0000« appears in both fields.
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4.4 Menu:

After pressing the following display will appear; depending on the analyser type:

( please note: a channel corresponds to an infrared cell )

Multiple channel (infrared cells) analyser :

Set time

Set date

Printer interface
Computer interface
select channels

Press number

after pressing < Enter >, the next menu page appears:

Units
Max. analysis time
Purge

Press number CLR exit

Single channel (infrared cell ) analyser :

Set time

Set date

Printer interface
Computer interface
activate

Press number CLR exit

after pressing < Enter >, the next menu page appears:

Units
Max. analysis time
Purge

Press number CLR exit
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4.5 <1> Setting the time:

Press <1>

The following text will appear:

Please set time :

HH : MM

The time must be entered in double digits: e.g. »09 35« . The separating colon is
placed automatically.

The entry must be completed with the < Enter > key. The seconds cannot be set.
The seconds will be set internally to 00 when the < Enter > key is pressed.

A wrong entry can be deleted with the < CLR > key.

Pressing < Enter > without altering the time the old time is retained and the menu
reappears in the display.

The built in clock operates in a 24 hour mode, i.e. from »00:00 to 23:59 «

The clock is buffered by an accumulator, so that it continues to run when the analyser
is switched off and does not need to be reset when it is switched back on.
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4.6 <2 > Correcting the date:

Press <2>

The following text will appear:

Please set date:

DD.MM.YY

The date must be entered in double digits for the day, the month and the year.
e.g. »03 05 93« . The separating dots are placed automatically. The entry must be
completed with the < Enter > key.

A wrong entry can be deleted with the < CLR > key

Pressing < Enter > without altering the date, the existing date is retained and the
menu reappears in the display.

The clock automatically takes the 29th of February into account in leap years.

The clock is buffered by an accumulator, so that it continues to run when the analyser
is
switched off and does not need to be reset when it is switched back on.
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4.7 < 3> Printer interface:

Press <3>

With this function the data transfer from the analyser to the connected printer can be
switched on and off.

=
1

Start printer

o
1

Operation w /o printer

pleasepress (0 / 1)

The data transfer is switched off with the numeric key < 0 >. The printer ceases to make a
record of the results. It is essential to make this setting when working without a printer.

»» Merely switching off the printer is insufficient ! ««

Pressing < 1> the data transfer to the printer is switched on.

Switch on printer ,
feed paper and
activate printer

By this message, the user is requested to make the printer operational:
Plug the printer to the main power and switch on
Connect the printer to the analyser with the special cable supplied.
Insert paper
Activate the printer; set to on-line or select
The < Enter > key can only be pressed after this has been carried out. The printer
should
then write a test line as an indication that the connection is properly functioning.
From now on the printer records all analysis data after each analysis.
Date, time, sample number, sample weight and results with information about the

active channel, the respective factor, as well as the length of the analysis in seconds.
Example: 03.02.93 14:42 123.456.78/001 503.3 mg 108 ppm O 1/0 27 ppm N 3/0 32
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4.8 <4 > Computer interface:

Press <4>

With this function the data transfer from the analyser to the connected computer can be
switched on and off.

=
1

Start computer

o
I

Operation w / o computer

pleasepress (0 / 1)

With the numeric key < 0 > the data transfer is switched off. The computer ceases to
make a record of the results. It is essential to make this setting when working without the
computer.

»» Merely switching off the computer is insufficient. ««

Pressing <1 > the data transfer to the computer is switched on.

adjust RS 232 and activate:
9600 baud
8 data bits,
1 stop bit
no parity

ready CLR exit

By this message, the user is requested to make the computer operational:

Connect the computer to the analyser with the special cable supplied
Plug the computer to the main power and switch on
Run the ELTRA program.
Example: 03.02.93 14:42 123.456.78/001 503.3 mg 1.0893 %C 1/0 0.3541 %S 3/0 32

This data appears on the screen and is saved in the »PROTCS.TXT« file. This is a pure
ASCII file which can be edited with any text editor or word processor.

IMPORTANT: See Section 2 “Software”
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4.9 Selecting the channels / activating:

Press <5>

With this function, channels can be switched off or reactivated.

With the multi channel analyser a new text appears in the display after pressing <5 >

DEACTIVATE

1: low sulphur

2: carbon
3: sulphur

___________________________________ cLR
press number exit

One of the channels indicated can be switched off here by pressing the respective key.

By pressing < CLR > all channels are reactivated. No channels are switched off.

Switched off or overloaded channels are shown in the display as follows :

12:01 123 . 456780/001 512.7mg
1.0893 %C -- -- -- -- -- %S

Here, with an analyser that has two carbon channels and a sulphur channel, the
sulphur channel has been overloaded or switched off. Channels »1« and »2« are still
active; The number »3« for the sulphur channel is no longer shown, and instead of digits
a dashed line appears in the display. This dashed line would not appear, however, if one
of two channels for the same substance were switched off, but this can be seen from the
display of the active channels.

This menu item cannot be called up while an analysis is in progress.
After calibration or determining the blank value, all channels are automatically reactivated.

Deactivated channels are reactivated by pressing < Menu > <5> <CLR >
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Setting options for the sulphur range:

[

0 % S
1 % SO3
2 %S %SO3

press number

The options are:
<0> %S

To measure the total sulphur content:
<1l> % SO3

To measure the sulphur trioxide content; this allows no conversion, this means that the

analyser must be calibrated by means a sample with a known sulphur trioxide content.

%S --> %S0z

Calibration in %S -> Analysis in %SOs.

Measurement of sulphur trioxide content with conversion; this means, the analyser is
calibrated with a standard sample specified in sulphur, is afterwards switched over, and
the display is shown in the percentage of sulphur trioxide.

When the calibration mode is selected while running this mode, the analyser will
automatically

switch back to measure the sulphur content !

Afterwards, the conversion mode must be selected again if required.

Using the appropriate number, the desired measurement units can be selected.
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4.10 <6 > units:

Press <6>

The menu item < 6 > is to select the measurement units used during the analysis.

Setting options for the carbon range:

0 % C

1 % CO2

2 mg C/ dm?2
3 % C %CO2

press number

The options are:
<0> %C

To measure the total carbon content:

<1> % CO2
To measure the content of carbon dioxide; this allows no conversion, this means that the
analyser must be calibrated with a sample with a known carbon dioxide content.

<2> mg C/dm?

To measure the carbon content on the surface of the sample:
<3> %C --> %CO2

Calibration in %C -> Analysis in %COs2.

This mode is used, when the calibration standard is specified in %C and the sample to be
analysed must be determined in %COz2. In calibration, the carbon content

(and not the CO2 content ) is given in as the set value ( as with option < 0 >). Afterwards,
<3> %C -> %CO: is selected and the resulting display is given in the percentage of
carbon dioxide. In case the calibration mode is selected while on this mode, the

analyser switches back automatically to measuring the carbon content! Afterwards, if
desired, the conversion mode < 3 > must be selected again.

Using the appropriate number, the desired measurement units can be selected.

During an analysis, it is not possible to call up this menu item:
< 6 > Measurement units
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4.11 <7 > Max. Analysis time:

Press <7>

Default 50=50s
latest value: 20
new value:

The minimum analysis time of some sample materials of 50 seconds is not enough. The
peak begins 50 seconds after the start. For this reason the analysis may stop before the
beginning of the peak.

In such a case, the minimum analysis time must be extended.

The new entered value will be stored in the buffered memory and will remain there also
when the analyser is switched off.
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4.12 <8 > Purge:

Press <8>

When analysing samples with very low carbon and / or sulphur concentrations

<100 ppm, then it may be necessary to purge the furnace before starting an analysis.
This function, if enabled, allows some additional oxygen to remove the remaining air from
inside the furnace.

It is recommended to disable this function in order to save oxygen, when analysing
samples with higher concentrations,.

purge OFF
purge ON

= O
I

please press ( 0/ 1)
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4.13 <mg > Entering the weight:

Pressing the key:

The analyser automatically reads the sample weight from the balance. It then appears in
milligrams ( mg ) in the upper right corner of the display.

This is only possible if the balance is fitted with a serial interface which is programmed
accordingly and connected to the analyser via a corresponding cable.

Every time the <mg > key is pressed, the weight is read. A wrong value, needs only to
be overwritten by re-pressing <mg >

an error message appears on the display :

This message will appear when the balance is not switched on or a major defect has
occurred.

This message can be erased with the < CLR > key. After the defect has been remedied
or the weight has been entered manually.

This is done by simply entering the first digit, which appears above left on the display
»Enter« appears bottom left in inverted script. This indicates that the computer is
expecting more digits to be entered, completed with < Enter >

This is essential, since most of the functions cannot be carried out.

During the analysis, the next sample weight can be entered, either manually or
automatically. Although the next weight already appears on the display, the analyser
calculates the results from the old weight; the new weight is stored for the next analysis.

if an attempt is made to start an analysis without entering a weight,
then the measurement won't start and the following error message will appear.

This error message can be erased with < CLR >
After entering the correct weight, the measurement will be started.
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4.14 Stop:

With the key:

An analysis can be aborted. In this case, no result will be calculated:

The < STOP > key should only be used in exceptional instances, when for example
a serious error has occurred.

If the < STOP > key is pressed during the analysis, the beginning of the next analysis
may be delayed.

If, in exceptional instances, an analysis is aborted with the < STOP > key during a
calibration, the previous measuring values for calibration are not erased and the
calibration mode is not exited.

It is possible to abort the calibration mode with the < STOP > key if the analysis has

not yet been started. Any values which may have already been measured for calibration
will get lost.
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4.15 Stop and get results:

Press the button

To stop and get results while running an analysis the above shown button needs to be
Pressed. The results will be shown on the display

CAUTION:
At the moment you stop the analysis cycle, the integration of the peak will of course also

stop. The result shown on the display corresponds to the integrated value, from the
beginning of the analysis up to the moment you stopped

Hirfpsa—

Integral value
corresponding
to the result

IR-output signal

Moment of stoping
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4.16 Sample number:

The sample consists of two separate parts:

10 digit sample and 3 digit running number ( 1-999 )

separated by a stroke » / «

Entering a new sample number:

After pressing the < No > key, the old sample number is not erased straight away,
only after the first digit has been entered. For improved readability and formatting,
the decimal point can be used as often as wished; but then of course, there are fewer
places available for the digits. The entry of the sample number is completed and
confirmed by pressing the < Enter > key, causing the word »Enter« in inverted
script to erase. Only now can other activities be carried out, e.g. weight reading,
menu selection etc. Data from an analysis which has since been calculated can only
now be displayed.

With the < CLR > key, a wrong entry is deleted entirely.

Setting back the running number:

The second part of the sample number, which automatically increases by 1 after each
analysis, always refers the next analysis.

It is reset to 001 by pressing the < No > key and immediately thereafter < CLR >.
The 10-digit sample number is not affected by this.
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4.17 Opening and closing the furnace:

With this key

the furnace can be opened or closed. The furnace closure is moved up and down by the
piston. It must be ensured, therefore, that sufficient air pressure is available ( 4 to 6 bar/ 60 to
90 psi ).

When the analysis is started with the < Start > key, the furnace is automatically closed,
and it is automatically opened when the analysis has been completed.

It is recommended that the furnace should be kept closed during breaks between analyses in
order to prevent atmospheric air from entering the system.To do this, press this button when
the furnace is open.

It is not possible to open the furnace while an analysis is in progress.

CAUTION:

The keyboard has only one key for opening AND closing the furnace. This key has on the foil
two arrows, one pointing upwards for closing the furnace ( piston up ), and another one
pointing downwards for opening the furnace ( piston down ). However, underneath the foil
inside the keyboard, there is only ONE button element, placed in the middle between the two
arrows. The software is made so, that if the furnace is closed and you press this ONE button,
the furnace will open. If this furnace is opened and the SAME button is pressed, the furnace
will close.Don't try to press exactly the arrows for up and down. Always press the same spot
between the arrows.
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4.18 Setting the comparator level:

Pressing the following keys:
<Menu > <9> <1> <k> <XXX> <ENTER >.

<k > can be the number 1, 2 or 3 for selecting the required IR-detector.

< XXX > is a three digit number for the set point of the threshold level, for example 250.

The number entered for the comparator level, corresponds to 0.3 mV per unit.
This means, for instance when entering 150, the level is 150 x 0.3 mV =45 mV.
Please note that the maximum output level of the IR-cell is 10 Volts.

For detailed information regarding the purpose of the comparator level see 2.2-7 / 8
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4.19 Calibration:

General information:

Using the key.

The analyser offers two different ways of calibration:

see chapter 3 “Analysis”

First, the calibration mode is selected, then the standard value ( set point ) is entered and
finally the calibration analysis are carried out.

Standard value / actual value. See 4.20 and 4.21
In this case, the calibration analyses are first carried out and the calibration mode is selected
afterwards.

If however, the results of the calibration analyses are already correct, it is not necessary to
enter the calibration mode.

The usual analyses of unknown samples can be immediately carried out.
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4.20  Calibration by analyses:

Press the key

Press <0 >

If the analysis has more than one range, the following graphic will appear: (1, 2 or 3).
The range to be calibrated is selected by entering the respective number.
Only one range can be selected for calibration.

The calibration can be stopped by pressing the < CLR > key if for any reason this is not
wished.

If the existing factor is to be retained, then confirm this by pressing its number
By pressing the corresponding key, the user can change over to a different calibration

factor.
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The factor@ memory field can be filled in with the sample number, the sample content or
the date, so that one always knows for which kind of samples this factor has been used.

Entries can be erased with the < CLR > key.

Whether an entry in the memory field is desired or not, the procedure must always be
completed with < Enter >

The contents in the memory field is not used for any calculation procedure. It is only useful
as a reminder for the operator.

After the factor has been selected, the electronic unit waits for the concentration of the
standard value to be entered by pressing < Enter >.

By pressing < CLR > without entering a standard value, calibration is ended.

The entry of the standard value must be completed with < Enter >. A »0« in front of
the decimal point can be omitted.

Wrong entries can be deleted with < CLR >.
Entering a standard value of »0« results in the calibration being aborted.

After a standard value has been entered, it is indicated in the display.
The range number and factor number are also shown.

The analysis is now started after the weight has been read. At the end of measurement
the result is displayed as follows:
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The first result always corresponds exactly to the standard value entered. For the internal result
of the integration, a factor has been calculated which is required to retain the standard value.
This calibration factor is available for ~ further measurements.

Calibration can thus be aborted with < Enter > after a single calibration measurement.

If a greater degree of certainty is required, then further measurements can be carried out in
calibration mode to determine the calibration factor. This is carried out either by reading the
weight of a new sample with the <mg > key or by pressing the < Cal > key and entering
the weight manually.

Up to 10 analyses can be carried out to calculate the calibration factor. The series of
calibration measurements is then ended by pressing < Enter > .

With the < CLR > key, certain results can be deleted, so that they are not taken into
account when calculating the calibration factor

The selected result is erased from the display and is not taken into account when calculating
the calibration factor.

Several results can be erased consecutively .

Sometimes it is advisable to erase the very first result - with the number »0«. The fact that it
corresponds exactly to the standard value entered does mean that it is the most accurate result.
Rather, the most accurate results are those that are closest together. Values that are scattered
upwards or downwards, and where appropriate, the result with the number »0«, should be
erased.
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Finally, calibration is ended with the < Enter > key and the factor is calculated from the
remaining results.

The calibration factors are retained in an internal memory area which is buffered by an
accumulator. The analyser thereby retains the most recent setting, and does not need to be
newly calibrated after it has been switched off and then switch back on again.

After completion of the analyses, all channels are automatically reactivated. It may
therefore take a short time - about 1 minute - until the zero regulation is stable again.
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4.21 Calibration by entering results and set point:

At first, one or more analyses of a standard sample are carried out in the usual analysis
mode. The results are printed on a connected printer.

If the results are correct, it is not necessary to calibrate. The usual analysis of unknown
samples can be carried out.

If the results are not within the range of the standard value, the analyser can be calibrated
As follows:

Press < Cal >

Press <1>

If the analysis has more than one range, the following graphic appears:

By entering the respective number, the range whose calibration factor is to be adapted is
selected
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Here, the standard value is asked for. Under no circumstances enter the value »0«
otherwise it would cause division errors.

Wrong entries can be erased with the < CLR > key.

The entry must be completed with the < Enter > key.

After this, the actual value is asked for. Either the result, which deviates from the standard
result. »0« must not be entered here, either.

Wrong entries can be erased with the < CLR > key.
The entry must be completed with the < Enter > key.

The modification of the calibration factor has now been completed, and the microprocessor
has calculated and stored the correct value.

Two ranges can be calibrated at a time C+S with this method, since the results from two
ranges are available, based on the analysis results obtained before.

In case the results are different from the correct value, mainly when they are
exactly 0.0000, the calibration of the analyses has to be used. See 4.19
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4.22 Select calibration factor:

If various materials are to be analysed and it is considered necessary to work with various
calibration factors for one range, this method can be used to switch over from one
calibration factor to another. However, it is the user® responsibility to take care that a

valid calibration factor has already been entered, i.e. it must have been calibrated
beforehand. Otherwise errors in measurement can arise.

Press < Cal >

Press <2 >

In case of analysers with more than one range, the following graphic appears:

By entering the respective number, the range which is to be set to a different calibration
factor is selected.

If the existing factor is to be retained, then confirm by pressing its number.

Copyright O 2002 by ELTRA GmbH Germany — January 2002 — Operation Manual CS-800 4.22-1



Pressing the corresponding key, the user can change over to a different calibration factor.

For example by pressing <1>

The selected factor®@ memory field can be marked with the sample number,
sample content or date, so that one always knows for which samples this factor
IS to be used.

Wrong entries can be erased with the < CLR > key

Whether an entry in the memory field is desired or not, the procedure must always be
completed with < Enter >

The selected factor is now shown in the display and is available for further measurements

Note:
That a factor can only be set when it has already been calibrated.
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4.23 Blank value:

To calculate the blank value, use the key. The recommended way is given below:

The analyser is first calibrated with a standard sample which has a relatively high content,
so that the blank value is negligible.
Afterwards, the usual sample weight is entered manually ( without taking a sample ).

The < Dbl > key is pressed. You are first asked, for which range of the analyser the
blank value should be determined.

When this is chosen, you are then asked for the standard value.

Enter a value of 0.0001 and press the < ENTER > key. Then press < Start >
Then a combustion boat ( with a possible accelerator ) is fed into the furnace.
To indicate that one is in the process of determining the blank value,

the word »BLANKV« appears inverted at the bottom centre of the display.

After the end of the analysis, the measurement results are given in small, rather than
large, digits. For the determination of blank values, up to 10 measurements can be
used. In the displayed values, the blank value has not been deducted! When enough
measurements have been conducted, doubtful results can be cleared by pressing

the < CLR> key and the figure is cleared from the list of values.

Finally, after ending the determination by pressing the < ENTER > key, the average
of the blank values is calculated, saved in memory, and deducted from all subsequent
analyses.

Blank value here means the carbon and sulphur contents of the combustion boat and
any possible accelerator. The determination of the blank values and the eventual
correction is only valid for the C and S determination in the ppm range.

For the analysis of materials with high C and S content such as coal, oil, cement, and
food the blank value determination is not required.
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Wrong entries are erased with < CLR >

After a standard value has been entered, the determination of the blank value is
indicated in the display.

The analysis is now started, after the weight has been read. The result appears at the end
of measurement as follows:

The result shows the actual sample content plus the blank value; it has not yet been
deducted. The measured value should therefore be larger than the standard value.

The determination of the blank value can be ended with the < Enter > key. The blank
value is calculated internally and is then taken into account for all subsequent
measurements.

If further measurements are to be carried out to determine the blank value, the process
is either continued with the < bl > key, or the weight of the next sample is read by
pressing the <mg > key.

Up to 10 analyses can be carried out for this purpose. The series of measurements is
ended with the < Enter > key.
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Pressing < Enter > again, all the measurements can be used to determine the
blank value, or certain values can be excluded from the calculation.

If the option »Erase« has been selected by pressing < CLR >, the analyser asks for
the numbers of the results that are to be considered invalid:

The selected result is erased from the display and is not taken into account in
the calculation. Several results can be erased in consecutively.

Finally, the determination of the blank value is ended with the < Enter > key, and the
guantity which is to be taken into account in calculating the results is calculated from
the the remaining values.

These values are retained in an internal memory area, which is buffered by an
accumulator. The most recent settings are thus retained when the analyser is switched off
and then switch back on, and the blank value does not need to be newly determined.

For more details, see 2.5.
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5 MAINTENANCE

51 General information:

Every 100 analyses or at least once a month:
Replace the magnesium perchlorate after the metal filter. See 5.3. Brush the metal
filter. See 5.4-3

Every 500 analyses:
Clean the metal filter in an ultrasonic cleaner. See 5.4-3

Every 1000 analyses or if 1/3 of the material turned grey:
Replace the paper filters. See 5.3-6. Replace the magnesium perchlorate of both glass
tubes.
Replace the sodium hydroxide. See 5.3

Every 2000 analyses:
Replace the copper oxide in the catalyst furnace. See 5.3
replace the furnace cleaning brush. See 5.6
Replace the cotton wool. It should be replaced earlier when the upper half becomes
dark. See 5.3

Remark:
The above is related to steel analyses and oxygen 99.5% pure.
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CAUTION:
There are specially developed chemical qualities and accelerators for analysis devices:

Anhydrone, ascarite, iron phosphate, among others. Normal commercially available
materials of this type either fall short or are entirely useless for this purpose.

Normal magnesium perchlorate, for example, causes memory effects and therefore, is not
repeatable. A further typical effect is that the analysis takes too long and often never comes
to an end. This effect also occurs with magnesium perchlorate of suitable quality if it is
saturated.

Normal sodium hydroxide binds CO, quite inadequately at room temperature. The special
quality, on the other hand, reacts quite well at room temperature and has at the same time
an indicator.

The glass tubes and the O-rings should only be greased with high vacuum grease.
Ordinary silicon grease is inadequate.

It is left to the user to test normal materials. The device will not be damaged. When there
are problems, the proper quality materials should be used, and these should be in absolutely
unsaturated condition, before Technical Service is called.

The chemical containers must be immediately and quite securely closed, so that they are
not saturated with CO, or moisture.
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5.2 Installing and removing the reagent tubes:

Y W

O O O

To replace the reagent tubes:
The reagent tubes are first lifted, then swung to one side, detached diagonally downwards
and emptied.

IMPORTANT:

The dimensions for filling the glass tubes given in the schematic of 5.3 should be
respected in all cases.

When, for example, there is a rest of quartz wool in the bottom of the glass tube, it is
possible that dust, forming magnesium perchlorate can fall through and block the fitting
below or this can damage the analyser and the infrared cell.

NOTE:
Before the reagent tubes are fitted, both the O-rings and the inner ends of the tubes are
lubricated with high vacuum silicon grease.

With oxidising furnaces, the copper oxide is replaced after about 2000 analyses. See 5.3
It is safer, but not absolutely essential, to switch the analyser off.

The components are refitted in reverse order.
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ATTENTION:

It should be remembered that the furnace temperature is about 450°, and protective
gloves must be worn.

Only the outside grid of the furnace is to be handled; the quartz reagent tube must only be held
at the ends.

'

T
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e
e
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Hl
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B 6-1-2

The quartz tube (1) of the furnace (2/ 3) is raised as far as it will go.
It is then swung out together with the furnace (2/3).

The quartz tube (1) is pulled put diagonally downwards

The furnace ( 2 ), together with the grid ( 3 ) is removed.

moow

The components are refitted in reverse order.
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5.3 Filling the reagent tubes:

The following chemicals are used :

Magnesium perchlorate  ( anhydrone) as moisture absorber.
Sodium hydroxide (ascarite ) as CO; absorber.
Copper oxide on rare soils as oxidiser ( CO -> CO;)

The reagent tubes are replaced when they are saturated. See 5.1-2

It is not possible to dry the magnesium perchlorate and use it again, as it is chemically
changed after reacting with the moisture. The saturation of the sodium hydroxide changes

it's colour (it turns to light grey ). If the absorber particles do not move ( e.g. tapping on

the glass ), then this is a sign that the magnesium perchlorate is saturated. It is essential to
change the absorber before it is completely solid. The moisture absorber should be

checked after 100-200 induction analyses and if necessary replaced ( glass tube
underneath the metal filter).

Please refer to the following schematics to identify the glass tubes on the analyser. In
addition to the reagents in the glass tube, fill the bottom end of the tube with unleaded
quartz wool. One should pay attention that the quartz wool should be only as thick as
necessary, otherwise the flow of gas can be choked. Under no conditions should the
amount of quartz wool be less than that given in the following schematics, since fine
particles of magnesium perchlorate can pass through the wool and collect itself at the
bottom of the tube, causing severe damage.

It should be pointed out that magnesium perchlorate is a very strong oxidative
material.

At both ends of the glass tube, you should leave sufficient space for the gas connections
to be fitted. The free space at the tube ends serve as sealing space. They must be
cleaned after filling. The O-rings must be cleaned. Both the O-rings as well as the
sealing areas of the tube must be greased with high vacuum silicon grease. This

will be easier to assemble or disassemble and further it improves the sealing.

Make sure that the O-rings are completely sealed around the glass tubes.
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IMPORTANT:

There are qualities of chemicals such as anhydrone, ascarite, copper oxide,

tungsten granules, iron chips, copper chips etc. which have been specially developed for
analysing instruments. The commonly available materials serve their specific purposes
either inadequately or not at all.

The magnesium perchlorate which is commonly available, causes memory effect and
affects repeatability. Another typical effect is that the analysis takes too long and is
often not even completed. This effect also occurs with magnesium perchlorate of
suitable quality if it is over saturated.

The commonly available sodium hydroxide binds CO2 very inadequately at room
temperature, whereas the special quality not only binds extremely well at room
temperature but also contains an indicator.

The glass tubes and the O-rings should be lubricated with high vacuum silicon

grease and not with ordinary silicone grease.

The user is free to test commonly available materials; the analyser will not be damaged. If
problems should arise, however, suitable materials, in proper, unsaturated condition,
should be used, before calling technical service.

The chemical containers must be closed very tightly, immediately after use, so that
they do not become contaminated with air moisture or COz2.

Copyright O 2002 by ELTRA GmbH Germany — January 2002 — Operation Manual CS-800 532



The reagent tubes are filled as followed:

See following pages:

For the chemicals to be retained in the reagent tubes the lower end is filled with glass
wool. Do not stuff the glass wool to tight, other wise the gas flow is blocked.

The rest of the tube is filled with the appropriate chemicals.

The lower half of the reagent tube for the oxygen pre-cleaning tube is filled with Anhydrite
and the upper half with sodium hydroxide. The chemicals are separated by a

guantity glass wool. The tube at the furnace outlet is filled with 2/3 anhydrone and the
remaining 1/3 with glass wool.

Sufficient space must be left at both ends of the tube so they can be attached to the
glass fittings. The free inner surface at the ends of the tubes serve as sealing surfaces.
And must be cleaned after filling.

The O-rings also have to be clean. Both the O-rings and the sealing surfaces on the
tube should be greased with silicon grease. This simplifies the fitting and particularly the
removal of the tube, and ensures proper sealing.

Make sure that the O-rings are completely sealed around the glass tubes.

Each filling quantity
carries a tolerance of + 20 %

1 Quartz wool 90330
2 Anhydrone 90200
3 Sodium hydroxide 90210
4 Copper oxide 90290
5 Cotton wool 90340
6 Metal filter 11105
7 Paper filter 11185
8 Glass wool 90331
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Filling the oxygen purifying furnace glass tube:

[HH=
Each filling quantity carries _
atolerance of £ 20 % =
210 |FIH=
il
ltem Material Part No il !
1  Quartz wool 90330 i
2  Copper oxide 90290
255
— 21120
11
210 |
! 6-2-3
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Halogen trap:

On request the CS-800 can be supplied with a halogen trap.
The glass tube can be filled with halogen trap material see 5.3 and next page.

ELTE%@]

Carbon Sulphur Determinator

Crrrrrrrrrrerrrrrr]

Halogen trap
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Filling the Halogen trap:

If the customer orders an analyser
pointing out that he has to analyse
materials containing halogens, the
analyser will be delivered with a
halogen trap tube attached to the
left panel of the analyser.

Keep 20%tolerance

Item Material Part No
1 Glass wool 90331
2 Halogen trap metal 90235
3 Halogen trap material 90234
4 Glass tube 09090
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Changing the paper filter:

* B 6-2-3

A: Turn an M4 screw ( 1) into the paper filter holder ( 2)

B: With this screw, pull the filter holder ( 2 ) and the filter ( 3) out of the reagent
tube (4)

C: Remove the screw ( 1) from the filter holder ( 2 ). Remove the old filter ( 3)

D: A new filter (5) is placed on the filter holder ( 2 ) and folded over.

E: The filter holder ( 2 ), with the new filter ( 5) is pushed carefully, back into

the reagent tube (4)
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Connecting the furnace for gas pre-cleaning:

Tube for oxygen inlet

5.3-8

00900 pure
Gas outlet
B 6-2-5

Oxygen Input
2-4 bar (30-60psi)
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5.4 Replacing the O-rings:

OCoO~NO U WN PR

Knurled nut

Washers

Wing nuts

Nut for gas inlet tube

Gas inlet tube

Mounting

Nut for gas outlet tube

Gas outlet tube

Wing nuts

Lower furnace lock

Upper O-ring for combustion tube
Lower O-ring for combustion tube
O-ring for lower furnace lock I R
Combustion tube iz ' ] 11
Induction coill

Nuts for furnace housing

Upper furnace lock 15

Replacing the O-rings (11 and 12) 14 | 12
for combustion tube: iy : o

M

Remove the furnace housing by just .
loosening the nuts ( 16 ) 7 |
Open the furnace. E

Unscrew the knurled nuts (1) and """"’g""""""” —

washers (2) |

Unscrew the wing nuts ( 3) o) L——-13
Unscrew the nut ( 4 ) and detach tube (5)

If there are two tubes, remove them both.

Remove the furnace cleaning system, by pulling up the mounting (6)

Unscrew the nut ( 7 ) and detach the tube ( 8)

Unscrew the wing nuts (9 ) and pull down lower furnace lock ( 10)

Now the O-rings (11 ) and / or ( 12 ) can be removed and replaced. Apply a thin layer of
grease on the inner surface of the new O-rings, before mounting them. Apply a thin layer
of grease on the outer surface of the combustion tube, where the new O-rings will be
placed.

Reinstall in reverse order.

Replacing the O-ring ( 13) for lower furnace lock:

Remove the furnace housing by just loosening the nuts ( 16 )

Unscrew the nut ( 7 ) and detach tube ( 8)

Unscrew the wing nuts ( 9 ) and pull down lower furnace lock ( 10)

Remove the O-ring ( 13 ) with a screwdriver; insert a new one without greasing it.
Reinstall in reverse order.
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Replacing the O-rings for furnace seal:
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Unscrew the knurled nuts (1)

Unscrew the wing nuts ( 2)

Unscrew the nut ( 3) and gas inlet tube ( 4) if there are two tubes, remove them both.
Remove the furnace cleaning system, by pulling the up the mounting (5)

Unscrew the nuts ( 6 ) and remove the washers ( 7 ) and springs ( 8)

Remove the mounting ( 5)

Remove the circlips (9)

Remove the upper furnace lock ( 10)

Remove and replace the O-rings ( 11 ) do not grease the O-rings!

Reinstall in reverse order.

For the reagent tubes:

The O-rings are only replaced when they can no longer adequately seal, due to severe
damage or age. When removing the old O-rings, be ensure that the sealing area of

the fittings are not damaged. The groove in which the old O-rings sat must be cleaned, so
that it is completely free of grease.

The new O-rings should under no-circumstances be greased before installing, only after
installation. Otherwise, the O-rings will turn with the glass tubes when trying to remove it.
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5.5 Replacing the furnace cleaning brush:

The furnace is equipped with a self-cleaning system. This mechanism contains a brush
which cleans the quartz tube ( combustion tube ).

The position of the main switch (0, 1, 2 or 3) is irrelevant.
If the brush is replaced during work time, then the main switch of the analyser can be
left in position 2, and merely open the furnace.

5
I
T, 6 w
Knurled nut | R |

' gl |
Wing nuts 2
Nut for gas inlettube ~ Eo-—--—-- - 6
_ 7 o

Gas inlet tube

Mounting

Mounting rods i Lt '
Upper furnace lock 3 I
Brush holder 4 |=J I

Heat shield
0 Brush

P OoO~NOOTAWNEPE

Loosen the cover attachment knobs

and remove the cover. See 1.2

Open the furnace.

Remove the knurled nut (1)

Unscrew the wing nuts (2)

Loosen the nut ( 3) and detach the tube (4)
Remove the furnace cleaning system, by lifting up the mounting (5)

Hold the brush holder ( 8) tight and unscrew the heat protector ( 9 ), together with the
brass ring.

Remove and change the brush (10)

Reassemble in the reverse order

Important:
It is absolutely important to hold the brush holder ( 8 ) and not the mounting (5 ), when

unscrewing the heat shield ( 9), or else the rods ( 6 ) will bend.
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5.6 Cleaning the dust trap:

The combustion chamber is automatically cleaned after each combustion; it is not necessary to
clean the chamber manually.

The dust which exits in the furnace, together with the combustion gas, will be retained in the
dust filter ( 2 ). The dust filter only needs to be changed or cleaned after about 100 analyses.
See 5.1 and 5.6-3

Make sure that the filter is absolutely dry !!! after cleaning, since the inside of the filter is
Only 10 microns and it is impossible to see if the inside of the filter is dry. Therefore it is
advisable to have a second filter, while drying the other one. The filter can be dried carefully,
e.g. with hot air.

Replacement of the dust filter ( 2 ) takes only about 5 seconds.

g
[y
Leeeeeeeee
I
{ Sy

1 Ay
[y

The main switch ( 1) stays at position 2

The oxygen is not turned off

Only the furnace is opened

The radiation shield (4 ) and the pedestal ( 5) can occasionally be cleaned.
Remove the dust trap ( 2 ), see next page
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The cock (1) is rotated by 180°, so that the O-ring ( 2 ) loosens
The dust trap ( 3) is raised as far as it will go,

swung to the side and

detached diagonally downwards.

oCOow>2

A clean dust trap ( 3), see next page is fitted in the reverse order.
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Fast filter cleaning: once every 200 analyses when using tungsten accelerator
once every 100 analyses when using tungsten and Iron

Clean the dust using the brush ( 1) delivered with the analyser.
Rotate in only one direction.
Clean the upper end of the filter housing (2)

CAUTION:

Lubricate only the lower end of the filter housing ( 3 ) and the lower O-ring (4 ).
The upper end of the filter housing ( 2 ) and the O-ring of the upper sealing
mechanism should remain clean and absolutely free of grease.

For better cleaning: once every 1000 analyses when using tungsten accelerator
once every 500 analyses when using tungsten and Iron

-
— =

B 6-3-3

Remove the metal filter out of the filter housing

Perform a preliminary cleaning, by using the brush

Clean the brush with an ultrasonic cleaner

Dry and, if necessary for assembling, lubricate the 0-ring.
Clean the upper end of the filter housing ( 2 ) from any grease

CAUTION:

When reinstalling the filter in the filter housing, the
O-rings must be correctly installed otherwise the
Gas flow will be completely blocked.

Outer O-ring on top, inner O-ring to the bottom
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Oxygen purifying furnace:

CAUTION: HIGH TEMPERATURE! 6

Disconnect the power (1)

Close the oxygen supply ( bottle )
Keep the power switch ( 2) of the
analyzer to position 1

Wait until the pressure on the oxygen
gauge ( 3) drops to zero

Disconnect the oxygen tubes (4) and
(5) from the purification furnace )
Lift the furnace and remove it from the ] —= i)
analyzer q
Place the furnace in horizontal position B i
Unscrew all four nuts ( 6) 1 i
Remove the two parts (7 ) 1 i
Remove the glass tube ( 8) by pulling it 1 1
horizontally 1 1
Empty and refill, see 5.3 1 i
Install in reverse order
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5.7 Replacing the combustion tube:

Knurled nut

Washers

Wing nuts

Nut for gas inlet tube

Gas inlet tube

Mounting

Nut for gas outlet tube

Gas outlet tube

Wing nuts

10 Lower furnace lock

11 Upper O-ring for combustion tube
12 Lower O-ring for combustion tube
13 ring for lower furnace lock

14 Combustion tube

15 Induction coill

16 Nuts for furnace housing

17 Upper furnace closing

OCoO~NO U WN PR

14 -] 12

‘Q‘,\I“"I 1 ,—v-.rL_ﬂP"]

LY 13
o 6-4-2

Remove the furnace housing by just loosening the nuts ( 16 )

Unscrew the knurled nuts ( 1) and washers ( 2)

Unscrew the wing nuts ( 3)

Unscrew the nut ( 4 ) and the detach tube (5)

Remove the furnace cleaning system, by pulling the mounting ( 6)

Unscrew the nut ( 7 ) and the detach tube ( 8)

Unscrew the wing nuts (9) and pull down lower furnace lock ( 10)

Pull-off the lower O-ring ( 12 ) from the combustion tube, remove the combustion tube
(14) by pulling it up; remove the upper O-ring (11)

Apply a thin layer of grease on the inner surface of the new O-rings (11 ) and (12),
before mounting them. Apply a thin layer of grease on the outer surface of the combustion
tube, where the new O-rings will be placed.

Reinstall in reverse order.
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5.8 Replacing the generator tube:

© & @ 0 @

(7 ) = |
/ ® - \
B7-8-1 .

1 tube 7 furnace cover

2 anode connection 8 upper cap nut SW 8
3 screw 9 oscillator housing

4 socket 10 screw

5 coll 11 guartz tube

6 nut SW 12

ATTENTION:

In order for the oscillator housing to be properly screened against radio frequencies, all screws
(10 ) must be properly tightened ; otherwise there is a risk of radio frequency disturbance.
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5.9 Changing the combustion coil:

mmﬂmg%mmnm

( 2parts )

500 pF capacitor
Cooling system
Furnace cover

1 Combustion tube

2 Coil

3 Nut SW12

4 Cap nut SW 8

5 Ceramic insulator ( 2 parts ) e aimtor
6

7

8

set the main switch to position 1

loosen the upper cap nuts (4 ) (SW 8)
detach the cover (5)

remove the combustion tube (1), see 5.7
remove the nut ( 3)

remove the coil (2)

refit the coil ( 2) in the reverse order
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Combustion tube

Coll

Nut

Fastening for the coil arms
Ceramic insulator ( 2 parts)
500 pF capacitor

Cooling system

Furnace cover

O~NOOT R~ WDNPE

ceramic
insulator
( 2parts )

IMPORTANT:

The fastening for the coil arms ( 4 ) are adjusted to ceramic and metal material.
Therefore it is necessary to use minimum force to change the coil ( 2 ). While
tightening or loosening the nuts ( 3) it is advisable to counterbalance the upper
and the lower Ceramic insulator ( 5) to avoid damage. ( They are sensitive and
might crack or break ).

The contact of the coil arms is of great importance. A poor contact causes

heating and oxidisation, so that the contact progressively deteriorates. It is
advisable to clean the contact surface ( 9 ) and the screw fitting ( threads ) ( 3 ) with
a thin wire brush to obtain the proper connection. See drawing below.

The coil ( 2) should be positioned so that it does not touch the combustion tube.
For this reason, the nuts should not be pulled tight until the combustion tube (1)
has been fitted. The nuts ( 3 ) should be tightened far enough, for the coil to be
properly clamped at the ends.

combustion tube
coil

nut

contact surface

O WN -
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5.10 Removing the pedestal:

Ll
°.§: 1.
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A B C
A: Remove the pedestal ( 1) from the furnace closing mechanism by lifting.
B: If the pedestal can not be easily extracted unscrew with a 24 mm spanner the nut ( 2)
from the cone ( 3).
C: This will give access to the bottom off the pedestal allowing its extraction.

When fitting nut ( 2 ) to cone ( 3) ensure there is no dust in the threads of the
components. A vacuum cleaner can be used to clean the threads prior to assembly.
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5.11 Checking for gas leaks:

A [7)(8] (2] be] ]
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Set the power switch (1) to pos. 2.

Close the furnace

Press and hold the button (43 ).

The entire system will be checked for leaks.

After about 5 seconds of initial pressure drop, the pressure on gauge (12 ) remains
constant, then the leakage test is completed. The gas system is ok.

Should there be a continuous pressure drop, then release the button ( 43),

open the furnace, and press and hold the button ( 43 ) again.

If the pressure still decreases, then the leakage is situated inside the analyser.
Contact a local Eltra agent or Eltra GmbH directly.

If the pressure remains constant after an initial drop, then the fault can either be found
inside the furnace or in its proximity
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Release the button ( 43), close the furnace, squeeze the tube ( 6 ) tightly and press
and hold the button ( 43).

If the pressure on gauge ( 12 ) remains constant, then the furnace has to be checked
for leaks.

If the pressure shown on gauge ( 12 ) drops, then the leakage has to be found
somewhere along the furnace inlet system.

Leaks in the furnace inlet system:
After following the above instructions, check the inlet tubes ( 6 ) for leakage.

Leaks in the furnace:

After following above instructions, close the furnace, squeeze tube (9 ) tightly, press
and hold the button ( 43 ), observe the pressure gauge ( 12).

If the pressure drops, then the furnace is leaking. Check whether the O-rings ( 16 ),
(17) and (18 ) are dirty or defective. See 5.4

Check whether the combustion tube ( 15 ) is broken or cracked.

If the pressure remains constant, then the leakage has to be found in the furnace outlet
system.

Leaks in the furnace outlet system:

After following the instructions in the section , Leaks in the furnace”, check if the
handle ( 8) is properly shut, or else there will be a major gas leakage from the dust
filter. Check the dust trap ( 10 ) and the glass tube ( 11 ) for leakage.
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6 DESCRIPTION OF FUNCTIONS

System overview:

The CS-800 automatic analyser incorporates the latest in combustion technology. It is
designed for the rapid simultaneous determination of carbon and sulphur in steel, cast
iron, copper, alloys, ores, cement, ceramics, carbides, minerals, coal, coke, oil,
ashes, catalysts, lime, gypsum, soils, rubber, leaves, soot, tobacco, waste,

sand, glass and other solid materials. The CS-800 can be supplied with up to

three independent infrared cells, giving the following options:

1.Two IR-cells for carbon and one for sulphur.

2.Two IR-cells for sulphur and one for carbon.

These configurations offer optimum precision for the analysis of high and low levels of the
chosen element. The change over from the low to the high range is done automatically
during the analysis and doesn’t require any pre-setting by the operator.

6.1 Measuring principle:

The measuring procedure is based on sample combustion and measurement of the
combustion gases be means of infrared absorption.

A wide variety of sample materials in various forms is possible; powder, shavings, solid pieces
and also some substances in liquid form. Typical materials are coal, ashes,
steel, cement, soil samples, rubber etc.

During combustion, the sulphur and carbon components present in the sample are oxidised
to form SO2 and COz, The usual combustion temperatures are 1250°C and1400°C for
cement samples.

Combustion is obtained by supplying oxygen, which at the same time acts as carrier gas.
An electronic flow regulator keeps the flow quantity at a constant level of 180 I/h (unless
the analyser is a special model).

Dust traps and a moisture absorber ensure that a dry, dust free gas mixture is supplied to the
infrared cells.

The signals emitted from the infrared cells are selective and correspond to the SOz and CO2
concentrations in the gas mixture. They are electronically linearised and integrated, divided
by the sample weight and digitally displayed as % S and % C

Since the sample weight is taken into account, the results are not dependent on the weight.
For this purpose, the sample is weighed before being analysed and entered into the analyser.
If necessary, blank values can also be entered; the electronic unit takes them into account
when determining the results.

A connected printer prints out the results and the date, time, sample number, sample
weight, as well as the numbers of the measuring channels and the calibration factors and
the duration of the analysis.

A connected PC provides a lot of additional features. See chapter 2 “Operating the
analyser via the PLOTCS software”
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6.2 Gas flow system:

The oxygen supply is connected to the inlet of the oxygen system. Pure oxygen is
available in steel bottles, with 99.5%this is fully sufficient. Any CO; or H,O which may
be contained in the oxygen is retained in the H,O trap. The upper half of the trap is
filled with a CO, absorber and the lower half with a H,O absorber.

Magnesium perchlorate ( anhydrone ) acts as a H,O absorber.
Sodium hydroxide acts as a CO, absorber, preferably with an indicator, so that the
degree of saturation can be seen from the coloration.

The oxygen inlet pressure should be 2 to 4 bar, which is then regulated inside the
analyser to 1.5 bar, as shown on the pressure gauge. Any pressure fluctuation of the
external oxygen supply has no influence on the accuracy of the measurements.

The oxygen combustion then enters the furnace through the oxygen valve.

A pressure switch informs the electronic module as to whether there is sufficient
pressure in the furnace to begin the analysis. And it can also detect whether the furnace
is open or shut.

The combusted gases from the furnace flows first through a dust trap and then through
a H,O absorber. Via the bypass valve, they reach the electronic controlled regulating
valve, which is the adjusting element of the electronic flow regulation.

Before reaching the flow regulating valve V6, the gas pressure is 0.35 bar; therefore it
is virtually an atmospheric pressure and flows constant, at a precisely controlled rate.

Then, the gas flows through the SO,-selective channel of the infrared analyser. Any
CO-copper oxide, that may be present, is oxidised to CO,. Unwanted SO3, which
results thereby from SO,, is retained in the cotton wool-filled SO; trap.

The analyser@ CO, channel registers the CO, concentration. A flow indicator allows

the gas flow to be visually monitored. The flow rate is set internally to 180 I/h.

The exact level of the flow is not important, since the calibration of the analyser takes this
into account.

It is extremely important that the flow rate is constant. The electronic unit ensures this.
A slight deviation from the standard value or a conflict, as with mechanical regulators,
cannot arise. The regulation either functions precisely, in which case the flow rate is
correct or, in the event of a defect, the flow rate is completely blocked or extremely high.
See next page
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Gas flow diagram:
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Gas flow diagram:

6.3 Infrared cell:

The measuring principle is based on the infrared radiation absorbing property of many
gases. Each of these gases absorbs specific characteristic spectral wavelengths of
infrared radiation. The absorption spectrum is determined by the number, configuration
and type of the atoms in the gas molecules.

Solid state detector
with infrared filter

Chopper
blade

Preamplifier

Window i?,f;

An infrared source is electrically heated and radiates broad-band infrared radiation.The light
is interrupted by a rotating chopper blade, resulting in an alternating light. The chopper is
crystal controlled, so that the chopper frequency is highly stable. The infrared radiation then
passes through the measuring IR-paths, through wich a mixture of combustion gases and
carrier gas flows.

Depending on the composition of the gas mixture, certain frequencies of the infrared spectrum
are absorbed. The rate of absorbtion depends on the concentration of the gases.

As the infrared beam leaves the IR-path, it passes through an infrared filter, wich only allows a
narrow band of infrared radiation to pass. This narrow band must correspond to the IR
wavelenght for wich the sample gas shows ist maximum absorbtion capacity.

The intensity of the radiation after the filter thus corresponds to the concentration of a specific
gas in the path. The beam finally strikes a solid state infrared detector, wich emits an electrical
signal, in proportion to the intensity of the beam.

Since the beam is interrupted by the rotating chopper, as mentioned above, the detector
receives an alternating signal. Temperature and aging influences of the detector, as well as
noise, are thereby suppressed.

The signal thus obtained is amplified and rectifed, so that it leaves the infrared cell as a d.c.
value.

The infrared cells of the CS-800 do not require any manual zero adjustments. The zero and
sensivity adjustments of the 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-
800 can be equipped with up to four independent infrared cells.

The lengths of all four cells can be individually optimized to obtain maximum precision for the
target analyte levels of each customer. Each of the cells can be installed with infrared
absorbtion lengths ranging between 1 mm and 320 mm.

The infrared cell rack is temperature controlled, so that the sample gas which flows through it,
IS kept at a constant temperature
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6.4 Electronic unit:

The electronic module contains all components for signal processing and control sequencing.
See Next page

During combustion, CO2 and SOz result, among other gases. The infrared cells emits
signals which correspond to the concentrations of these gases. See 6.3

In the electronic unit, an analogue/digital converter first converts the analogue signal.
When integration is started, the zero point is first automatically corrected, then the analyser
signal is linearised. This is necessary because the output signal from the IR-detector
shows an exponential curve as a function of the sample gas concentration.

The linearisation produces a correction which is exactly opposite to the curvature of
the detector characteristic, so that a linearised analysis signal can be integrated.

Integration ends after a pre-set minimum time. If the combustion should take longer,
the integration is prolonged. In so doing, the detector signal is compared to a
comparator level.

Integration is continued for as long as the measurement signal is higher than the
comparator level. When it falls below this level, the integration is continued for a few
seconds, in order to register the signal below the comparator level.

Should the measurement signal remain above the comparator level, the analysis is
interrupted by a pre-set maximum time.

The integration is then also completed. The integral value is directly proportional to the
SOz2 or COz2 content in the combustion gases. The blank value is deducted from the
integral value.

The signal is then multiplied by the calibration value. By dividing it further by the

sample weight, a result is obtained which is not dependent on the weight. This result
is directly shown as % S or % C in the digital display.
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Block diagram of the electronic module:
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128K RAM
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Keyboard

Balance interface

Printer interface

serial computer interface
64 digital inputs/outputs

8 analogue outputs

8 analogue inputs

64 in / out drivers

8 channel multiplex

8 channel multiplex

16 bit analogue / digital converter
Digital / analogue converter
LCD graphic display
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6.5 Furnace:

The combustion is carried out in a high frequency induction furnace. The sample is
inserted into the induction coil of the oscillating circuit of the pedestal, then heated by
high frequency induction and combusted by supplying oxygen.

By pressing the < START > key, the HF generator's high voltage supply is switched
on. Inside the coil, a quartz tube is fitted to an upper and a lower holder. The gas
flows downwards. The furnace inlet leads through a lance, which blows the oxygen
for combustion directly into the crucible and onto the burning sample. When the
sample is inserted into the furnace by the pedestal, the lower opening of the quartz
tube is closed gas with the sealing cone.

Automatic induction furnace cleaning:

The users of carbon and sulphur analysers with

The induction Furnaces knows that dust accumulates
during the combustion mainly of iron and tungsten
oxides in the combustion chamber.

The CS-800 furnace is cleaned automatically after
each analysis, thus ensuring repeatable and accurate
results. consuming and unpleasant time cleaning the
furnace manual

The standard cleaning apparatus is mechanically
attached to the furnace open / close system, to
ensure that the cleaning brush will not collide with
the hot crucible.

The cleaning brush will never burn !

The efficient design of the cleaning mechanism rules
out any possibility of the cleaning brush to catch fire.
To confirm this fact, ELTRA offers free replacement
o f each burned cleaning brush, during the entire
working life of the analyser.

The induction furnace uses
standard ceramic crucibles, which
are 1“ or 25 mm in diameter.

After each < START >, a thyristor switches the high voltage transformer "smoothly" on, to
prevent any current surge in the main power supply and therefore eliminating the
risk of blowing any fuses.

The induction coil is cooled internally with compressed air. The outside is cooled by the
blower, which also ventilates the generator.
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7.1

Front side:

11062
11064
11091
11105
11110
11115
11120
11185
11480
15083
15087
20000
20040
70210
70230
70320
70350
70370
72010
72020
77430
78010
78040

MISCELLANEOUS

Ordering numbers:

Reagent tube
Reagent tube

Dust trap mechanism
Metal dust filter

Filter housing

Furnace outlet tube
Paper filter holder
Paper filters
Adjustable restrictor
Gas flow indicator 15 I/h
Gas flow indicator 300 I/h
Catalyst furnace
Catalyst tube

O-ring

O-ring

O-ring

O-ring

O-ring

Pressure gauge
Pressure gauge

Panel meter 100 pA
Main power switch
Button for leakage test

70210

20000

15083

70230

[ L1 TTTTTI
I
r

70230

20040

70210

11091

11115

70350

70370

11110

11105
70320

70230

72010

77430
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14014

14021
14045

14051
14072

14080
70120
75122
75130
75150

Furnace cleaning:

Complete furnace cleaning [@]
. .
assembly unit:

Upper furnace lock
Cleaning brush for
combustion tube
Brush holder
Ceramic heat shield 14080
for brgsh . 75130
Cleaning mechanism rod
O-ring

Spring

Safety spring

Metal tube

}—

[ e}

14021

§

70120

14072

B9-1-2
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Furnace:

T

;II 111 II; ;II 111 II; 14161
13067 Combustion coil
14009 Pneumatic cylinder for furnace lift 14014
14021 Upper furnace lock
14025 Lower furnace lock T 14100
14090 Bearing
14100 Mounting rod o 14021
14130 Combustion tube M LJ ’ M
14168 Pedestal Aﬂﬁ& Jjﬁﬂ@
14170 Pedestal mount 70380
14180 Furnace closure —r — -~ ?1—_’{
14185 Tray 14090
14200 Metal tube 14130
14210 Threaded rod
70380 O-ring
70390 O-ring 13067
90150 Crucibles
70380
1 )
ﬁj@ 7
14025
70390
90150
14168
14170
+——14200
3—14210
14180 3 14185
Illllﬁ\ | | l. ﬁ

@ 14009 @
& [T 171 B9-1-3
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Left side:
Separator plate side:
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05000 IR-cell
11180 Dust cartridge
11390 Oxygen solenoid valve
11400 Pressure outlet solenoid valve
11415 Oxygen stop solenoid valve
11430 Purge solenoid valve
11440 Bypass solenoid valve
12016 Gas flow and furnace control board HF 42
12044 Transformer
16100 Power supply board NK 31
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Right Side:

Ventilation:
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11190 Exhaust muffler
11380 Pneumatic valve
11420 Coil cooling solenoid valve
11440 Pressure switch-over solenoid valve
11492 Pressure regulator
12045 Transformer
12080 Rectifier
12100 Transformer
44500 Centrifugal blower
77050 TRIAC
77135 Capacitor
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Oscillating circuit:

L Jlisses
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13080 Capacitor support 77140 HF - filter 250V
13090 Upper coil connector 77210 Oscillator tube
13100 Lower coil connector 77320 Capacitor
13110 Anode connector 77330 Capacitor
13120 Capacitor connector 77335 Capacitor
13130 Capacitor connector 77350 Capacitor
13140 Ground connector 77600 Resistor
13150 Anode heat sink 77610 Resistor
13160 Coil heat sink
13170 Radiation shield
13175 Insulator
13210 Grid choke
13220 Anode choke
13250 Chassis support
13260 High voltage filter
13261 Capacitor
13262 Capacitor
13270 Resistor
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Oxygen purifying furnace:
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Heather section
Quartz tube
O-Ring

21010
21120
70380
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Dust trap for metal analysis:

11091

70350

70370

11110 —

11105

70320

11093

36751

70320 O-ring
70350 O-ring 36750
70370 O-ring -
10196 Support
11091 Dust trap mechanism.
11093 Dust trap washer
11105 Metal dust filter
11110 Dust trap housing
36750 Complete dust trap assembly
36751 Panel
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7.2 Packing:
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Before packing, the analyser and furnace must be wrapped in plastic foil, to protect it from
moisture and dust, and then to be placed in a wooden case. The wrapped analyser,
should be surrounded by a layer of foam ( chips )of at least 10cm, in order to avoid

any damage due through transportation.

Especially the foam where the analyser is placed on, is very important. It should neither be
too hard nor too soft. When the foam is too soft, the analyser will practically touch the
wood. Fix the foam on the bottom of the wooden case by gluing.

The analyser and the furnace should be wrapped in plastic foil, especially when you use

chips or any other kind of material in small pieces. The glass tubes must be empty.
In case of transportation by vessel, use a seaworthy crate.
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Packing is done as follows:

[ 1\
( Styropor )

Front view:

a. Place the analyser directly on the pallet with
the right side towards the middle of the pallet,
because the furnace and the transformer are
the heaviest parts of the analyser.

Front view

Top view
b. Shift the analyser to the exactly required position. I E

Styropor TOp VieW

c. Foam: \_,

Tilt the analyser to the furnace side and place
a piece of foam at the right position.

d. Foam:
Tilt the analyser to the other side and place the
second piece of foam at the right place.
If necessary, a third piece of foam can be placed
on to the pallet.
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7.3 CS-800 Pre-installation guide:

Following requirements apply, when installing the Analyser Eltra CS-800:

Carrier gas: Oxygen 99.99% pure; 2 - 4 bar (30 - 60 psi).

Compressed air: 4 - 6 bar (60 - 90 psi).

Main power supply: 230 VAC 10%, 50/60 Hz; 16 A fuse.

Analyser dimension: 55 x 80 x 60 cm.

Analyser weight: ca.95 Kg. It is important to install the instrument on a stable place.

The balance should rest on a vibration free support.

Connections for Oxygen and compressed air; outer diameter = RY4".

(The tubes supplied together with the analyser, carry a connector with G%2" inner diameter).
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Inspection and Quality Certificate

We herewith confirm that the Eltra products manufactured according to the quality and quantity
you require.

Thanks to a thorough inspection before shipment, the instrument, together with its accessories,
the consumption materials and spare parts, are free of manufacturing defects and will provide
excellent performance.

When treated in a proper way for the required application, according to the specifications

from our offer, our order acknowledgement and in accordance with our catalogue
specifications, the above products will show good results, and therefore will be used to your
entire satisfaction.

Y. Polemitis 2003-09-16
Name Date Signature
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