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Attention

» Read this instruction book carefully before usingMRC Company’s

instrument.

» Matters need attention when using the instrument.

Only high-temperature power cable provided with the instrument

can be used.

Make sure that the electrical parameters of outlet and knife switch
meet therequirement of the instrument.

Power of the instrument shall be cut off when not use them for a
long time.

Before using the instrument, the filling materials in it, such as foam
and othersshall be taken out and instrument’ cover cloth shall be
taken off and the inflammable and explosive materials are
forbidden to be place near the instrument.

After use, cover cloth covering the instrument is forbidden until

inside and outside temperature of the instrument cools to room
temperature.

The instrument shall be ground connected reliably.

Repair and dismantle to the instrument are forbidden when it is

electriferous.

Contain filled with liquid is forbidden to place on the instrument.

> For ensuring stable and reliable operation of the instruments, the

instrument parts and consumables provided by MRC Company shall

be used. MRC Company will not provide service and guarantee for

problems such as performance decreasing, unstable test result and

failure rate rising etc. which caused by using parts and consumables not

provided by MRC Company.
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Chapter 1 Instrument Properties and Features

1.1 Range of Application

The instument is widely applied for the measurement of sulfur content in coal,

coal water slurry, coke and other substances in coal, electricity, metallurgy,

petrochemicals, geological exploration, environmental protection, school and other

industries and sectors.

1.2 Property Index

>
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Analytical method: infrared absorption method

Sulfur measuring range: (0.01~50) % (may be extended to 100%).
Analysis time for single sample1%0s.

Furnace temperature: (1300-1350).C

Range 6sample weight: (250~500) mg, the proposed weight is 300mg.
Maximum power: 4kW

Number of placed samples: 12 samples can be placed one time.

1.3 Main Fedures of the Instrument

>
>

Superior performance, highly automated, highly humanized.

The ultra-low drift infrared cell with internationally advanced level, the
optimalgas circuit design and combustion processing are adopted to ensure
the excellent stability, precision and accuracy of the equipment.

With functions of automatic sample sending and throwing, the operation is
simple and safe, and the testing efficiency is high.

Rapid test speed with analysis time of single sample not exceeding 2min.
12 samples can be placed at a time; the test process is fully automated and
truly unatended.

Additional samples can be added during the analysis process.

With balance on-line function, the weighing results can be transmitted
automatcally.

With functions of automatic fault alarm and simple self-recovery.



» Gas tightness detection device of humanized design enables the tester to

conduct ga tightness detection easily and conveniently.



Chapter 2 Composition and Working Principle of the Instrument

2.1 Compositon of the Instrument
ELan-12 infrared sulfur analyzer consists of host, general purpose CAN bus
interface, gas supply device, computer (with display), printer, electronic analytical

balance (need to be purchased), and the schematic diagram is shown in Fig. 2-1.

Printer
Host of ELand2 CAN Q
Oxygen .| infrared  sulfur le—»|{ COMMunication 3
ind > interface card =
cylinder analyzer @ Analytical
< balance

Fig. 2-1
2.1.1 Host Structure
Mainly consists of samples placing platform, combustion furnace, infrared cell,
six-stage filter unit and two-stage drying, control valve and air pump, and sample
sending rod.
» Samples placing platform: is used to place the samples that are waiting for
measureent.
» Combustion furnace: makes the samples fulfill sufficient combustion and
secondaryombustion under the condition of peroxide.
» Infrared cell: detects the molecular concentration of. SO
» Six-stage filter unit and two-stage drying apparatus: filter out the dust and
moisturegenerated during the combustion process of the samples, enable
the infrared cell to gain clean $@as, improve the precision of the test and
protect thanfrared cell as well.
» Control valve and air pump: control the gas flow and sequences during the
test. .
» Sanmple sending rod: actuating mechanism for automatic samples taking
and sending.
2.1.2 Gas and Auxiliary Equipments
» Oxygen: with purity 99.5% and tofagas source pressureSMPa.



» Reducing valve: range of high pressure gauge is 25MPa; and range of low
pressuregyauge is 0.4MPa; the proposed type is 152X -40-V (oxygen).
» Gas transmission duct
2.1.3 Auxiliary Reagents
» Silica wool
» Dehydrite
2.1.4 Printer
Samsung series laser printer.
2.1.5 On-line Balance
The measuring range is 100g, the inductance is 0.0001g, and Sartorius BS224S

is recommended.

2.2 Working Principle and Process

ELan-212 infrared sulfur analyzer is an instrument scheduled to analyze the
sulfur mntent in coal or other substances by infrared spectroscopy.

For a complete analysis made by ELan-12 infrared sulfur analyzer to a sample,
three steps: gas circuit cleaning, combustion and analysis shall be experienced. First,
the tester shall place the samples in matching box by sequence, input the
interrelated parameters, and click the "start test", then place the samples on the
platform by sequence according to the system prompt. The system will
automatically analyze the sulfur element content in the sample according to the
specified procedures and show the test results on the main interface window of the
measurement & control software.

In the combustion process, the sample is delivered into the combustion furnace
for peroxide combustion, and the gases generated therefrom shall be conveyed into
combustion tube for secondary combustion, after multi-stage filtration and drying,
the gases go into the infrared cell for real-time analysis in the form gbysthe
infrared snsor.

The final analysis results are shown on the main interface window of the

measurement & control software in the form of percentage by the samples quality.



Chapter 3 Installation and Commissioning of the Instrument

3.1 Environmental Requirements
3.1.1 Working Conditions
» Ambient temperature: (15~30)
» Humidity: <85%.
» The working environment shall be clean and tidy, with no smoke and raise
dust.
» The environment shall be stable, with no strong interference source,
vibration ®urce and corrosive gases.
3.1.2 Requirement of Power Source
» Power source: 242VAC~187VAC, (50+1) Hz
» Be equipped with reliable ground wire.
3.1.3 Requiement of Gases
» Combustion gas: oxygen with purity of more than 99.5%, the pressure of
low presure oxygen gauge is (0.28+0.01) MPa, and the total pressure of
gas source shall be not lower than 3MPa. The electrolytic oxygen is
forbidden and the oxygen with purity of 99.99% is recommended.
3.1.4 Reagents
» Silica wool.
» Dehydrite: the granularity shall §g(3~4)mm and the powdery dehydrite
cannot be used, 8Ghall be placed for the first time.
Note:
< Cotton for medical purpose or absorbent cotton shall not be adopted
to replace silica wool.
<~ The dehydrite should have a granularity of ¢ 3~4mm, domestic
manufactured dehydrite, powdery dehydrite and other desiccants
can not be used.
< Please refer to Fig. 3-Flacing of Desiccant for detailed installation
sequence and dosage of silica wool and dehydrite.

<> The dehydrite shall be placed 20mm from silica tube mouth, the



position shall be not too high or too low so that it is convenient for
change.
< When three-quarters of dehydrite in No.1 drying tube has got wet,
the dehydrite in No.1 drying tube shall be replaced.
3.1.5 Software Environment
1. Operating system: WindowsXP of English version
2. Basic configuration:
» CPU: above Pentium 1.8GHz;
Internal memory: above 512MB;
Display card: standard VGA1024x768 display mode;
Hard disk: 80G or higher level;
Driver: 52x CD-ROM or above 8x DVD-ROM,;
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Other devices: USD interface, mouse, keyboard and so on.

3.2 Instalation of the Instrument
3.2.1 Preparations before Installation

» Prepare appropriate laboratory according to the requirements of 3.1.

» Prepare crucible, standard samples, and related equipments.

» Prepare dehydrite, silica wool and oxygen.

3.2.2 Instalation Precautions

» Carefully remove the instrument from the packaging box, put in place to
facilitate the operation of the tester, meanwhile, pay attention that the back
and both sides of the instrument shall be 0.4m~0.5m from the wall, and
shall not close to the wall.

» After the unpacking, the users shall check the instrument, accessories and
consumablg, and properly keep the balance, computer, display, printer and
related data, packaging box and packaging protective materials.

» Carefully check if all wearing parts are intact, and carry out dust removal
for variouscomponents before they are available for use.

©3.2.3 Installtion of Instrument Parts

1. Openthe instrument enclosure and take the sponge and other fillings out of



the instrument.

2. Install silicon-carbon tube, ceramic jacket, inner and outer combustion tube

1)

2)

3)

4)

5)

6)

silicon- carbon tube

Take silicon-carbon tube, ceramic jacket, inner and outer combustion tube
out of the packaging box.

Put the ceramic jacket from the end of the furnace into the furnace until the
ceramic jacket and the furnace are tight fit. Remember not to force too
much during the installation.

Then put the silicon-carbon tube from the end of the furnace into the
furnace, make sure that the front-end of the silicon-carbon tube is placed at
the forefront of the furnace steps, and remember not to force too much
during the installation so as to prevent damage to silicon-carbon tube.

After the installation of the silicon-carbon tube, insert the inner and outer
combustion tube into the furnace through the silicon-carbon tube until they
reach the base of the sample sending mouth.

After the installation, the ohms range of multimeter shall be used for
short-circuit inspection of two terminals of the silicon-carbon tube. The
silicon-carbon tube shall not achieve conduction with the instrument
enclosure or furnace shell; otherwise, the power-on test cannot be
conducted.

The detailed installation diagram is shown in Fig. 3-1:

zilicon- carbon tube T

R ‘ basze of the sample-sending mouth
.ﬁ\ outer combustion tube
R g - -

= inner cotnbustion tube

outer combustion tube

s

T P,
e ﬁ\ zealing ring
| base of the sample-sending mouth

Fig. 3-1 Installation Diagram of Inner and Outer Combustion Tube and

Silicon-carbon Tube

3. Install sandwich cover, end cover, loose wool and end panel of sample

sending mouth

1)

Take sandwich cover, end cover, loose wool and end panel of sample



2)

3)

4)

5)

6)

7

8)

sending mouth out of the packaging box.

Put the seal ring with the specification of 53005070 on the base of the
sample sending mouth, and then put the sandwich cover through the inner
and outer combustion tube from the front end of the furnace so as to press
the seal ring on the base, and finally use the screws to fix the sandwich
cover on the base of the sample sending mouth.

After the sandwich cover is installed, place the seal ring with specification
of 53003470 on the sandwich cover of the sample sending mouth, and then
put the end cover from the front end of the furnace to press the seal ring on
the sandwich cover, and finally use the screws to fix the end cover on the
sandwich cover.

After the installation of sandwich cover and end cover, use the loose wool
to fill the gap between silicon-carbon tube and ceramic jacket.

Connect the terminals of the silicon-carbon tube, pay attention that the
screws must be tightened, otherwise, the contact resistance may be
overlarge so as to result in arc and other abnormal phenomenon when
heating and thereby affect the service life.

Finally, cover the insulating mat on the end panel, and then insert it from
the end of the furnace into the furnace so as to make it cover the outside
tube of the combustion furnace, fasten the end panel and use loose wool to
fill up the round hole on the end panel.

After the installation, the ohms range of multimeter shall be used for
short-circuit inspection of terminals of the silicon-carbon tube and furnace
ends.

The detailed installation diagram is shown in Fig. 3.2.
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Fig. 3-2 Installation Diagram of Sandwich Cover and End Cover of Sample
Presentation Mouth
4. Install desiccant and filter

The detailed installation, placing and dosage of the reagents are shown in Fig.
3-3 and 3-4.
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Fig. 3-3 Placing of Desiccant
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Fig. 3-4 Installation of Filter and Drying Tube

5. Gas circuit of the instrument is shown as below:

! 5 Waste zas
Ontlet 502

i
Flowmeterl

{ITFm

Analysis Box

0z
Flovarme ter
L™ :
T | Combustion Furnace onbol
Valve

Dy Dy Filter Filter,
1 2 1 2

Fig. 3-5 Gas Circuit of the Instrument

6. Install thermocouple

Thermocouple is used as thermometric element of the instrument. Before the
installation of the thermocouple, the multimeter shall be used to detect the
thermocouple. If there is any damage, please contact with after sales service
department or on-site commissioning staff of MRGmpany

The themoouple shall be installed as follows:

10



1) Remove the iron bar out of the temperature measuring hole of the
combustion furnace, and insert the thermocouple into the hole until the
front end of the thermocouple touches the inner wall of the furnace and can
not move forward.

2) Connect the red wire of the compensating lead wire of the thermocouple
with “+” (positive) pole of the thermocouple, and connect the blue wire
with the “-” (negative) pole of the thermocouple.

3) Slightly tighten the anchor screw in the installation position of the
thermocouple

4) Fasten the connecting wire of the thermocouple, and check if the
compensating lead wire is installed correctly. The compensating lead wire
shall not close to the surface of the heating furnace so as to avoid scorch.

7. Wiring of USBCAN interface card

Connect the USB interface of the USBCAN interface card to the USB
interface of computer mainframe, and connect CAN interface to the CAN1 (or
CAN2) on the back plate of ELan-12 infrared sulfur analyzer, and fasten them with
Screws.
8. Gas circuit connection

The end of the high pressure gauge of the reducing valve is fixed to the oxygen
cylinder, and the end of the low pressure gauge shall be connected totédace
of the backcover plate of the instrument through the gas transmission duct.
9. Check whether there is a drape of the air tube, or whether the air tube is
close to the surface of the high temperature furnace, if the phenomenon exists,
timely adjustment should be made.
10. According to the identification on the back plate of the instrument, connect
the control power wire and heating power wire well accordingly.
3.2.4 Software Installation, Uninstallation and Authorization
1. Software installation

1) Check whether the computer has been installed with “Message Queue”.
(Method: Start— Control Panel— Add/Remove Programs-> Add or

Remove Corponeits — Select “Message Queue” in the Components List

11



— click “Next”, install it according to the prompts).

2) PuttheCD that is marked with “ELan-12 infrared sulfur analyzer software”
into the CD-ROM drive, start the CD drive and find “MR&e” in the
root drectory.

3) Double click “MRCexe” icon and follow the prompts to install “ELan-12
infrared sulfur analyzer” program and “USBCAN service program”, after
the installation, the system will automatically create a shortcut icon called
“ELan-12 infrared sulfur analyzer” on the desktop.

4) Right click “My Computer’— “Properties”— “Hardware” — “Device
Manager—*“+" under “MRC, you can see identification name as “MRC
USBCAN?”, that means the USBCAN card driver has been normally
installed, otherwise, click “Scan” and re-install USBCAN card driver
according to prompts.

2. Software uninstallation

Click the “Start” in the taskbas “Control Panel”—Double click the “Add /
Remove Progims” to open the window» Select “Change or Remove Programs”,
click “ELan-12 infrared sulfur analyzer” in the program group> Click “Delete”
button to perfom the uninstallation. Follow the onscreen prompts to safely and
efficiently remove ELanl2 infrared sulfur analyzer software and shortcut icon. But
the rehted parameter files, data base files of ELan-12 infrared sulfur analyzer

software will not be uninstalled, they still remain in the operating system.

3.3 Instrument Commissioning

After the hadware, software and authorization of the instrument have been
installed, turn on the power, start the program, and enter “Manual Detection” for
on-line commissioning, the contents and precautions of the commissioning are as
follows:
1. Principles for adjusting the initial position of push plate

The initial position of the push plate shall be 4mm from the rear end of the
crucible test tablet; it shall fulfill the accurate positioning and can not hit the limit

switch.
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2. Principles for adjusting the position of mobile platform
1) The mobile platform shall not get close to the end cover of the sample
sending mouth, and a certain gap (about 3mm) shall be left for the platform
to move back and forth freely.
2) The mobile platform can be slightly higher than the lowest point of the
furnace mouth, but shall not be too high; the criterion is that the crucible
goes in and out of the furnace stably.
3) The mobile platform shall be slightly lower than the samples placing
platform, and shall not be higher, the criterion is that the crucible can be
pushed without overturn.
4) Click “Back/forth moving of mobile platform” in “Manual Detection”, if
the voice is so loud and the speed is too fast, the flow of SV7 valve shall be
adjusted. The criterion is that the mobile platform moves back and forth
stably.
5) It shall ensure that the mobile cylinder moves back and forth freely.
3. Adjustment of the ready position of sample sending rod
First, put a crucible on the mobile platform, and then click “Take crucible” in

the “Manual Detection”, after taking the crucible out, the rear end of the crucible
shall exceed 3mm of the right end of throwing crucible test tablet.
4. Adjustment of the initial horizontal position of sample sending rod

First, put a crucible on the mobile platform, and then click “Take crucible” in
the “Manual Detection”, after taking the crucible out, the front end of the sample
sending rod shall not get close to the rear end of the crucible.
5. Adjustment of the top and bottom fixed positions of sample sending rod

First, put a crucible on the mobile platform, and then click “Rising” or
“Descending” in the single unit control options of “Manual Detection”, the criterion
for the top fixed position is that the sample sending rod is lower than the highest
end of the furnace mouth; and the criterion for the bottom fixed position is that the
sample sending rod is lower than the highest point of the crucible.
6. Adjustment of the central position of sample sending rod

First, place the sample sending rod in the top fixed position, then click “to

13



crucible test position” in the single unit control options of “Manual Detection”, at
the time, the sample sending rod moves forth; if the rod swings from side to side
fiercely when moving forward, two adjusting screws on the top end of the arched
support; if it jumps up and down fiercely, one adjusting screw on the bottom end of
the arched support shall be adjusted.
7. Adjustment of pressure of low pressure gauge of oxygen cylinder, aspitation
flow SO,, gas supply cleaning flow @ gas supply test flow @ and pressure
indicator
» Oxygen: in the event that the total pressure of gas source is less than 3MPa,
enter nto the “Manual Detection” window and click “Gas circuit cleaning”,
adjust the low pressure gauge of oxygen to 0.28MPa.
» Gas supply cleaning flow Oclick “Gas circuit cleaning” in the “Manual
Detecton” window, adjust the @flow of SV6 valve to 2.5L and lock the
nut of the conbl valve.
» Gas supply test flow £and aspitation flow S carry out the blank test,
and adjusthe Qflow of SV2 valve to 4L during the test; and adjust the
flow-limiting valve (on the analysis box), adjust Sidw of aspitation
flow valveto 2.5L.
» Pressure indicator: adjust the low pressure gauge of the oxygen cylinder to
0.28MPa, open\&7 valve and adjust the pressure indicator to 0.16MPa.
7. Treatment of test crucible
» The new test crucible shall be burned in the muffle furnace by slow ash
method befa use.
» Before its use, the test crucible for daily use shall be put into muffle
furnacefor burning under the temperature of 920 after the residue in it

has been disposed and cleaned.

3.4 Check aml Calibration of the Precision and Accuracy of the Instrument
» Please refer to Chapter Six for detailed test operations.
» The precision and reproducibility shall be in line with the requirements

listed as follows: (refer taGB/T214-2007Provisions of Measuring Total Sulfur
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Precision in Coal by Coulometric Titration)

Mass fraction of
total sulfur St, %

Repeatability limit St,ad%

Reproducibility critical
difference St,d%

<1.50 0.05 0.15
1.50 (excl.) ~ 4.00 0.10 0.25
>4.00 0.20 0.35
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Chapter 4 Use of System

4.1 Sart and Exit of the Measurement & Control Software
4.1.1 Start of the Measurement & Control Software

Method 1: on the taskbar, click “Star3 “Program” — select “MRC —
click “ELan-12 infrared sulfur analyzer”, and enter into main interface shown in Fig.
4-1.

Method 2: double click “ELan-12 infrared sulfur analyzer” icon on desktop,
also can enter into measurement state as shown in Fig. 4-1.
4.1.2 Exit of the Measurement & Control Software

Click “X” on top right corner on the main interface or click on main menu bar
“Setup” —"“Exit” —“Yes”, exit ELan-12 infrared sulfur analyzer measurement &

contol software and return to desktop.

4.2 Functions of the Main Forms

The main forms of the measurement & control software of ELan-12 infrared
sulfur analyzer consist of title bar, menu bar, shortcut button, status bar, data sheet
etc. Every line in the data sheet can be dragged and placed at will for convenient

viewing. Shown in Fig. 4-1:
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I Al0L iy |1 positionSuceess 61 2

JT0. 5 1101 20,8 O.21 15211182 == Push crucible to

19¢ 1101 .5 2.17 linitial positionSuccess 60 2

15111267 — Push crucible to

ipa 110t 0.8 a1t 1 positionfuccess 6l 2
Oln 1101 300.8 1,10 15:11:%8 - Push cxucible to
i 1161 300.5 110 linitial positionSuccess 50 2

ﬁ

Integrogram
) Stop zefreshing () Refrest
Status bar |> Current control: [12-HOOR] =ubu:1!§f£“|:;nn:uef:fl.mt m?;ff:mﬁfst Inztrument gtate:Testing... Balance weighing 2010-11-02 16:13:19

Fig. 4-1

* |[18:12:05 — Push cxwcible to
¥ |1 positionSuccess 61 2
15:12:08 - Push crucible to
janitial positicnSuccess B0 2
Sk |16:12:10 — Push crucible to
|1 positionSuccess 61 2
15112111 — Puzh czucible to
|initial positionSuccess -
{16:12:14 == Push exucible to
1 positiemSuccess 61 2
16:12:16 — Push exucible o
lamitial positicnSuccess €0 2
16:12:19 — Push cxucible to
1 positionfuccess @1 2
16712:20 =— Place/=top
ecrucible B8 O
115:13:12 == ——=Start taking
lrample out—
Time |

Among of it, data sheet has function of automatically adjusting column width,
hide and display all columns, and freely dragging and placing columns. When
cursor moves to data bar, and click the right mouse button, Fig. 4-2-1 menu will
popup and the below will introduce its functions in details.

Drrift carrection by using selected records
Recalculate the selected records

Export the selected records to EXCEL file

Hide selected column
Display all columns

Automatically adjust column width

Delete not-placing-sample row

Fig. 4-2-1
» Drift correction by using selected records: select certain record in data bar on
main inteface of this program to create drift coefficient to conduct drift
correction of the instrument.

Note:
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Drift correction is an objective reality in infrared absorption method. The

operating manual of a foreign famous infrared sulfur analyzer mentioned

that “conduct a drift correction every 4h”, and ELan-12 infrared sulfur

analyzer only needs one drift correction in a day if the test condition is

relatively stable.

Drift coefficient will directly influence accuracy of the instrument, so the
selection of records will be of vital importance. The drift records must be
selected according to the following principles:

< Drift records, must be standard sample or standard substance and

all of them can be queried in standard substance bank.

< 2~3 records must be selected as drift records, and their sample

number and moisture value must be the same.

< Precision of the drift records must meet the national standard of

coulometry.

< Moisture shall be entered into drift records.

» Recalculate the selected records: when modifying correction curve, drift
coefficient, Mad%, sample weight and sample number, after selecting the
records, “Recalculate the selected records” must be clicked for the
recalculation of record result and storage in data base, otherwise, the record
can not be updated and stored into data base.

Note:

< After modifying the sample weight or sample number or Mad% of a
certain record, when click “Recalculate the selected records” or
“Recalculate”, the system will prompt “Whether replace the correction
formula, drift coefficient with latest parameters or not?”, it indicates
that the correction formula and intraday drift coefficient of the test
method of this record have been changed. If you want to calculate by
latest parameters, please click “Yes’, otherwise, click “No”.

» Export the selected records to Excel file: can export the selected records to
Excel fle and edit them.

» Hide selected column: hide the selected column.
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> Display all columns: show all configuration display columns.
» Automatically adjust column width: all data columns’ width will be adjusted
to besuitable.
> Delete not-placing-sample row: can delete records of no sample being placed

in sampleplacing platform.

4.3 Functions of Each Menu Bar
4.3.1 Setup Menu
As shown in Fig. 4-3-1:

Setting | Temperature Tezt Det:

®. System setting (0)  CtrlH0

Log window

| Exit

Fig. 4-3-1
1. System settingsselect this item or click “System Setting” icon in shortcut icon

bar, setting windows as shown in the Fig. 4-3-2 will popup.

Setting Window{ 1#]

[High temperature furnace setting |

Test |User information | Serial port setting | Standard substance | Test method|

Counting

Gaz tube counting: i 1000 |
. |

Baztogne counting: 1000 Clear

Dehydrite counting: | 100 Clear

Crucible accumulator counting: 20 Clear

Maximum count wvalue szetting

Zaz tube: 1000

Baztogne: 1000
Dehydrite: 100

Crucible accumulatoxr: 0]

e

[1Modify special parameters Save ] [ Back

Fig. 4-3-2
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» Save: save modified parameter.

» Back: exit the current window and return to main interface window of the
program.

» Gas tube counting: record how many samples the gas tube can analyze next,
click “clear” on the right, can know the maximum counting number.

» Bastogne counting: record how many samples the Bastogne can continue to
analyzeand click “clear” on the right can know the maximum counting
number

» Dehydrite counting: record how many samples dehydrate can continue to
analyz and click “clear” on the right can know the maximum counting
number.

» Crucible accumulator counting: record how many crucibles the crucible
accumulgor can continue to contain and click “clear” on the right can know
the maximum counting number.

Note:
< After changing gas tube, Bastogne or dehydrite, or clearing away the

crucibles in the crucible accumulator, click corresponding clear icon
and manual refreshing count are necessary.

» Maximum count value setting: record how many samples the gas tube,
Bastgne, dehydrite can analyze respectively, and how many crucibles the
crucible accumulator can contain. It's general to keep factory setting.

1-1. User:Click “User Information” on “Setting Window”, window shown in Fig.

4-3-3 will popup.
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Setting Window]{1#]

Lﬁigh_zpmperature furnace settingl
| Teat Uzer information |Serial port settinal!Standard substancellTest methndl

Uzer information

Tezter: sundy ’ Set current tester

Pazaword setting

Original password: | |

Yes

New password: |

New pazszword confirm: | |

[] Modify special parameters Save ] [ Back

Fig.4-3-3

» User information tab:
€ Directly input the name of tester in the list box and the program will
automattally add blank record row.
€ Set current tester: after selecting record on table column on the left,
click this icon, the program will automatically display the selected
record on the tester’s label.
€ Delete the selected records: Click this icon, the program will
automatially delete the selected records in the tables on the left.
& Tester: Select displaying name of the tester, link to and display in
“Test” column on data sheet on the main interface of the program.
» System password tab:

€ Original password: input original password
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New password: input new password.

€ New password confirm: confirm new password.

¢

Modify: click the button, activate the three textboxes on the left
modify password, otherwise, the password cannot be modified.

€ VYes: click the button to save new password.
1-2. Serial port setting: click tab “Serial Port Setting” of “Setting Window”, the

window shown in Fig. 4-3-4 will popup.

Setting Window{1#]

High temperature furnace setting
Test User information| Serial port setting | Standard substance | Test method

Serial port zetting

Communication port: |COM1 w
Baud rate: [19200 “
Data bit: |7

Checlk: 0dd Parity Chec %

Synchronous code: | Sartorius A
Stop bit: |1 w
[] Modify special parameters Save ] ’ Back
Fig. 4-3-4

Serial port setup tab: set communication parameter of the balance.
» Communication port: setting value of this item according to the practical
situaton.
> Baud rate: set value of this item according to the parameter of the balance’s
own.

» Data bt: set value of this item according to the parameter of the balance’s
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own.
» Check: set value of this item according to the parameter of the balance’s own.
» Synchronous code: set value of this item according to the parameter of the
bdance's own.
» Stop bit: set value of this item according to the parameter of the balance’s
own.
1-3. Stardard substance: Click “Standard Substance” tab of “Setting Window”,

the window shown in Fig. 4-3-5 will popup.

Setting Window{ 1#]

|High temperature furnace se‘tting|
|Tes‘t || Uzer information || Serial port se‘tting| Standard substance |Test me‘thod|

Standard substance

Hame Sulfur dry basziz value (%)
26a 0,26
0df 1.13
124 2. 23
10f 4,34

[] Modify special parameters Sawve ] [ Back

Fig. 4-3-5
» Delete: Click this icon, automatically delete the selected record row in table

on the left

» Add standard sample: directly input related parameter in the table, and the

program wil automatically add blank record row.

23



*

*

Name: input name of standard sample into text box on the left.

Sulfur dry basis value (%): input sulfur standard value of the standard
sample.

If the name column of a record has numbers, but the sulfur dry basis
value cobmn is empty, or if the name column is empty, but the sulfur
dry basis value has numbers, this record is recognized as invalid record,
click “Save”, and it will be deleted automatically.

Inputting two records with the same name is not allowed, and the

systen will delete these records automatically.

1-4. Test method:click tab “Test Method” of “Setting Window”, the window

shown in Fig. 4-3-6 will popup.

Setting Window]1#]

|High temperature furnace settingl
|Test ||User information||Serial port setting||5tandard substance| Test methud]

Name of method |Canstant temperature point |Shnrtest integration time(S)|Lnngest integ:

1360 8O

Lefault Method

i | 2|

Add

[1 Modify special parameters

| save | | Back

Fig. 4-3-6

» Add: Click the icon, automatically add new test method. After click “Save”, the
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adding method can be successfully saved.
» Delete: Click this icon, delete the selected records.
Note:
<- Can directly edit parameters in the table, but if the method has been
seleced and used in test data, the name of the method can’t be edited.
< If there is only one method on test method page or a method has been
seleced and used in test data, these method records cannot be deleted,
and the system will give relevant prompts.
< The methods with empty name or with the same name are invalid
methods and cannot be saved.
1-5. High temperature furnace setup:click “High Temperature Furnace Setting”

tab of “Setting Window”, the window shown in Fig. 4-3-7 will popup.

Setting Window{1#]

Test User information | Serial port setting | Standard substance | Test method
High temperature furnace zetting

Temperature zetting of high temperature furnace

Thermocouple coefficient: 10356
Cold end temperature (1) : J2.3
Hibernation
Hibernation time (min): 30
Hibernation temperature(1C): 1000

] automatic hibernation

[] Modify special parameters Sawe l ’ Back

Fig. 4-3-7

» Temperature setting of high temperature furnace

25



€ Thermocouple coefficient: set thermocouple coefficient of high
temperature furnace.
€ Cold end temperature: show current cold end temperature of the high
temperatre furnace.
Note:
< It's not permitted to modify parameter value of the high temperature
furnace before changing high temperature furnace thermocouple;
otherwise the instrument may be damaged.

» Hibernate: if the samples that to be analyzed is less and the wait time is
relatively long, to prolong the service life of the instrument, this function is
recommended.

€ Hibernation time: set hibernation time.
€ Hibernation temperature: set hibernation temperature.
€ Automatic hibernation: after it is selected, the instrument will
automatially hibernate according to the set time.
2. Log window: click this item, open log window as shown in Fig. 4-1.
3. Exit: click “X” at the top right corner of main interface of this program or this

item, window show in Fig. 4-3-8 will popup.

Prompt Message

Sure to exlt measurement control prozram?

[J shut down computer

[ ¥ait for temperature dropping to 100077 and exit

Fig. 4-3-8

» Shut down computer: after selecting it, the system will firstly exit E12n-
infrared sulfur analyzer program, then shut down computer automatically.

» Wait for temperature dropping to 1000&hd exit after selecting it the
system vill wait the temperature of combustion furnace droppingt000C
and exit ELand2 infrared sulfur analyzer program, and then back to the
Windows desktop.

> Yes: click the item and exit measurement & control program of ELan-12

26



infrared sulfur analyzer.

» No: click the item, close “Prompt Message” window and return to the main
interface of measurement & control program of ELan-12 infrared sulfur
analyzer.

4.3.2 Temperature Menu
Shown in Fig. 4-3-9:

Temperature | Tezt Detection Zer:

{0 Stop heating up(D)  Ctrl+¥

Hibernate (P) Ctrl+y

Fig. 4-3-9
1. Start heating up: click this menu or shortcut icon of shortcut icon bar, the
program will automatically make the instrument heating and keep constant
temperature.
2. Stop heating up:click this menu or shortcut icon of shortcut icon bar, the
program will automatically make the instrument cool.
3. Hibernate: Click this menu, the system will automatically hibernate according to
the given parameters to protect the instrument
4.3.3 Test Menu
Shown in Fig. 4-3-10:

Te=zt | Detection Zero clearing of crucible accumul:
i Start test l

Drift correction by uzing =zelected records

Fecalculate the zelected records

Balance weighing

Fig. 4-3-10
1. Start test: click this menu or shortcut icon of shortcut icon bar, the system open

sample placing window to prompt user to place sample. Shown in Fig. 4-3-11:
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Sample placing window]1#]

Naximum sample quantity is 12

Flease place the 1 zample

Esit zample placing interface

Fig. 4-3-11

» Maximum sample quantity: the system will, according to sample quantity
whose weght has been inputted and sample quantity that has been placed,
prompt user that the maximum quantity of sample can be placed.

» Sample placing prompt message: prompt user that which one simple can be
placed ad when reaching maximum sample placing quantity the window
will automatically close and enter into test.

» Enter into test: Click this icon, can stop sample placing ahead of time and
enter nto test immediately.

» Exit sample placing interface: Click this icon to close sample placing
window and doest enter into test.

2. Stop test: If sample still stay on the platform, click “stop test”, the system will
stop current test immediately and the sample being tested will be valid and will be
analyzed continuously; If the sample is sent into high temperature furnace or placed
on the mobile platform, click “stop test”, the system will stop the next test, but the
current test will continue until its completion.

3. Adding sample: Click this icon during test process, the system open placing
window and prompt user to place sample. After the analysis of sample placed
before been finished, the system will continue analyze the added s#impleen

adding sample, there is prompt “Please wait for successful initialization of

push plate”, it shows that the push plate is occupied by other tasks, and sample
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placing operation can’t be conducted, so please wait for push plate returning to
initial position and add sample with following the direction.
4. Drift correction by using selected records: refer to Section 4.2
5. Recalculate the selected records: refer to Section 4.2
6. Balance weighing: Click this item, the program will realize online weighing.
Notice:
< Balance data output condition shall be set as: non-function save, print
by single step after sample being stabilized. (613)
< After sample being stabilized, it needs press “print" key on the balance
manually to conduct weight transfer and confirmation.
4.3.4 Detection Menu
As shown in Fig. 4-3-12

Detection | £ero clearing

ﬂ Manual Detection

Fig. 4-3-12
1. Manual detection: Click this item or “Manual Detection” icon, the detection

window shown in Fig. 4-3-13 will popup.
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E% Manually detection[1#]

’ Take crucible

’ Send crucible l

| Take filter boat |

Gaz circuilt cleaning

Gaz tightnesz
detection

Forward moving of
mobile platform

l Clear awav crucible I

Mowe push 0 |
plate to L =i

’ Send filter boat l

| Input

| Heating power supply

Temperature protection card
Crucible detection position
Throw crucible detection pozition

Sample zending rod’z top and bottom position
Sample zending rod’z front and back position

Push plate fixed position
Puzh plate initial position
Crucible accumulator

| DutPut
[ &ir pump
[] Floodlight
[ sv1
[ sz
[ &va
[ svs
[ svs
[ svr
[ &ve
Rizing
[ Dezcending
To initial position
[1 To ready position
[ To combustion-supporting position
[ To crucible test position
[1To crucible taking position
[] To filter boat test position
[ To filter boat taking position
[] Push plate forward
| [] Push plate back
| £

State

Connected

Pickup

Pogition fixed
Position unfixed
Top fized position
Initial position
Initial position
Pogition fixed
Pozition fixed

Functions

Air pump (On/OFf)

Flowmeter floodlight (On/Off)

Master walwe(SV1)
Combustion-supporting walwve (SV2)
Block walwve(5V3)

Pressure walwve (SVE)

Cleaning walwve (SV6)

Cylinder drive walve(S¥T)

Oxzygen pressure detection walve (SVE)
Sample gending rod rising

Sample sending rod descending

Sample sending rod to initial pozition
Sample gending rod to ready position
Sample gending rod to combustion—supporting position
Sample sending rod to crucible test position

Jample sending rod to crucible taking pozition
Sample gending rod to filter boat test pozition
Sample sending rod to filter boat taking pozition
Puzh plate forward

Puzh plate back bl

[] Permit zingle unit control

Fig. 4-3-13

» Take crucible: click this item, perform operation of taking crucible.

» Send crucible: Click this item, perform operation of sending crucible.

» Take filter boat: Click this item, perform operation of taking filter boat and

it's suggested that take filter boat under low temperature.

» Send filter boat: Click this item, perform operation of sending filter boat and

it's suggested that send filter boat under low temperature

» Gas circuit cleaning: Click this item, start gas circuit cleaning, until click

“stop gascircuit cleaning”

Gas tightness detection: click this item and carry out gas tightness detection,
press e gas tightness detection strut bar according to system prompt, of the
SO, flow of aspitation flowmeter can return to OL, it means there is no gas

leakag, and the test can be conducted; otherwise, there is a gas leakage and
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the test cannot be carried out, and trouble shooting shall be made.

» Backward/forward moving of mobile platform: click this item, and carry out
the backward/forward moving of the mobile platform.

» Clear away crucible: click this item, perform operation of clearing away
crucible on the sample placing platform. The number of crucible cleared
away will be recorded into counting of crucible accumulator.

» Move push plate to: click this item, according to the number in input box at
the richt (input scope: 0-13), move push plate to this position. If there is
sample on the placing platform, please perform operation of clearing away
crucible firstly.

» Permit single unit control: select this item, after inputting password, can
control cetain single unit manuallyService technicians not from MRC
Company shall not do the said operationto avoid that disoperation
influencing normal operation of the instrument.

4.3.5 Zero Clearing of Crucible Accumulator
Click this item, reset “Crucible accumulator” counting to maximum count
value and restart the counting.
Note:

<~ During the sample placing or push plate moving, the clearing of
crucible in “Crucible accumulator” is not allowed; otherwise, the
system will prompt accordingly and stop placing sample or test.

<~ Before click “Zero clearing of crucible accumulator”, please clear
away crucible in “Crucible accumulator” first so as to avoid the
stoppage resulting from the accumulation of excessive crucibles in
crucible accumulator!

4.3.6 Data Management Menu

Detail introduction refers to Chapter 5
4.3.7 Help Menu

Shown in Fig. 4-3-14

Help

About (4]

31



Fig. 4-3-14
1. About: click this item, you can get the program’s version information. Click

“Yes”, return to main interface of the program.
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Chapter 5 Data Management

Click “Data Management” on the main interface menu of ELan-12 infrared sulfur
analyzer, popup the indicated window as Fig 5-1, and then enter into Data

Management window

5.1 Functions of the Main Forms
The main forms of the data base of the ELan-12 infrared sulfur analyzer consist of
title bar, menu bar, shortcut button and data sheet etc. Every line in the data sheet

can be dragged and placed at will for convenient viewing. The detailed introduction

to the menu as follows.

Title bar MM Data Management of 12 Infrared Sulfur Analyzer

System setting Edit Searching View Device Data base Help
Menu bar o = : i ok

Automatlc numbenng Sample nunber Sample we1ght(mg Mad (%) St ad (%) (St,d(%) | &
I
Shortcut 26a 300.8 244 0.24  0.25 Autonatic numbering
button 120101101008 %a 209.7 244 0.268  0.27 Shaiis et |
120101101008 0df 500.3 4.11  L.08  1.13 . ‘ ,
120101101010 04f 001 411 L0711z | Smwle veight(ng)
120101101011 04{ Data sheet 300.7 411 108 114 | Kad(®) e ]
120101101012 12d 500.9 6.05 209 222 St, 2d(%)
120101101013 124 300.6 603 211 225 5t 4%
120101101014 12d 300.9 6.05 210 223
120101101015 10f 3007 2.01 4.4 459 | Tester
120101101016 10f 300.8 2.01 4.30 4.39 | Test date o
120101101017 10f 209.5 201 4.21 4.3 | Test tine ‘
120101101018 13 0.2 217 3.04 811 5 5232
- Sulfur area
120101101019 13c 300.0 217 298  3.05 —
120101101020 05e 300.0 2.17 173 17 | Remak
120101101021 05e 3010 217 L7618 Drift coefficient
120101101022 0ln 500.8 110  0.45 0.46 | Test methad
120101101023 Oln 006 L10 046 04T | o ;
120101101024 70.5 0.6 0.2 0.51 0.5 =
. lvansasansnnr e - ‘ S o B FH i i ") = Recalculation
uvrent database: Year of 2010 | Record Number:33 Current:1 .
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Drrift carrection by using selected recards
Fecalculate the selected records

Expart the selected recards ko EXCEL File

Searching boday's recards
Searching parallel sample
Searching this year's records

Searching the recards with the same date of the selected one

Display all columns
Hide selected column

Aukamatically adjust column width

Save current model

Fig. 5-1

5.2 Functions of Each Menu Bar
5.2.1 System Menu
As Fig.5-1-1

Swaztem setting | Edit Searching W
¥, Setting

= | GGenerate correction formula

Edit Correction formula

Print

L. Print prewview

Fig. 5-1-1

1. Setting: Click this bar, popup the window as Fig.5-1-2
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= Setting

Beport form configuration|

Basic setting |Dewice card No. | Data baclkup | Password managemsnt |

Print the optional item

Print tvpe

Print tester column Print audit column
Print teszt company column Print tezter ® Report forms
[] Print auditor () Report
[ Dizplay blank sample
Calculation condition of the parallel zample

Total sulfur content(%)=1.80,range less than l 0.05_ % pazszed
1.50<Total sulfur content (%) =54.00,ranze less than fi EO ] % pazsed

Total sulfur content(%)>d.00,range less than : 0. 20 .. % pazzed

Whether the parallel sample is out—of-range or not

Report form header: E-Infra'_red Sulfur Analvzer Analwzis Result Eeport Form

Feport header: E-Infraxed Sulfur Analwzer Analwsiz Eesult Keport

Tezt company: '

Fig.5-1-2

1-1.Basic setting:Click “Basic Setting” on the Setting window popup the window
as Fig. 5-1-2.
> Print type
€ Report: Select the item, then print the selected records in the report form
€ Report forms: Select this item, then print the selected records in the report
forms.
» Print optional items
€ Print test column: Select this item, then print the tester column under the
forms.
€ Piint audit column: Select this item, then print the audit column under the
forms.
€ Pint auditor name column: Select this item, and then print the input
content on audior name column under the audit form.
€ Print tester name column: Select this item, and then print the tester name

under thedst form.
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€ Print test company column: Select this item, then print the test company
column unde the form.

€ Content of report form heading: Input the content on the right textbox, and
then print he content on the report form heading.

€ Content of test company: Input the content on the right textbox, then print
the contentf the test company column under the form.

> Display blank sample: Select blank sample, then display the blank sample

record onhe data sheet.
» Calculation condition of the parallel sample.
€ Total sulfur content (%) range less than in some section: Set up total sulfur
content peallel sample in different sections is the condition to judge
whether or not it is out-of-range.
€ Whether the parallel sample is out-of-range or not: Select this item, then
mark the @rallel results to see whether or not out-of-range according to the
set-up parallel sample calculation condition while printing the report or
report sheet.
» Save: After modify related parameters, click the button, then the parameters can
be saved, othevise, the parameters can not be saved.

» Back: Click the button, quit the window, then return to the main interface of the

data bas
1-2.Device card No.:Click “Device Card No.” on the Setup window, popup the

window as Fig. 5-1-3.

The function of this window is to set up ID No. corresponding to the device.
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« Setting

|Re1:|or't form configuration

Basic setting | Device card No. |Da‘ta backup || Password management

[J Card No. of Mo.3 device |

Card No. of No.1 device |HOOR

Card No. of No.2 dewice |HC'[:IG

Save

1-3.Data backup:Click “Data Backup” on the Setup window, popup the window

as Fig. 5-1-4.

Fig. 5-1-3
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« Setting

Eeport form configuration

Basic setting | Device card No. | Data backup |Pazsword management

Backup

Data automatic backup

Backup time: once ewverwy 10 davs

Restore

201011021535280, bak
20101102153316. bak E
SD5212DataZ0101102123626. bak -

Fig. 5-1-4

» Backup
€ Data automatic backup: Select this item, the procedure will automatically
backup the da base based on the set backup time.
€ Backup now: Click the button, the data base this time or this year can be
backup.
> Redore
€ Delete: Select the records on the left textbox, then click the button, the
backup datadse can be deleted.
€ Restore: Select the records on the left textbox, then click the button, the
backup datadse can be restored.
Note:

< When use the function, it shall be careful.

1-4.Passwod management: Click the “Password Management” on the Setup

window, popup the window as Fig.5-1-5.
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& Setting

Feport form configuration
Bazic zetting | Dewice card No. | Data backup | Fassword management

Data baze pazsword

Original paszword:

Hew pazsword:

New pazzword confirm:

Fig. 5-1-5

» Data base password:

1-5.Repot form configuration: Click “Report Form Configuration” on the Setup

*

*® 6 0 o

Original password: input original password.

New password: input new password.

New password confirm: confirm new password.

Modify: click the button, and then enter into password edit.

Yes: click the button, and then save the new password.

window, popup the window as Fig. 5-1-6.

>

>
>
>

Column name: name corresponding to the main window column.

Print or not: whether the column is printed on the report form or not.

Print name: display the column name on the report form.

Print sequence: The print sequence of each column on the report form shall

be based orhe ascending sequence.
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» Print width: The unit is mm for each column width on the report form.
Note :

<~ Thesekcted record lines can not exceed the printed range of A4 paper.

« Setting

|Basic setting | Device card No. || Data backup || Paszword manazement |

Feport form confizuration

Frint Or Hot |Prin't Hame |P1':i.n't Sequence Print Width
fatomatically number 1 28
Sample number 2 20
O Method 3 20
Sample weight (mg) 4 15
Mad (%) 5 15
St, ad (%) g 15
Average (%) T 15
St, d %) g 15
Lverage (%) 9 15
Tezter 10 15
i Tezt date 11 20
F Finizh time 12 20
Remark 13 28
F Card number 14 15

MNote: unit of column width iz mm.

Fig. 5-1-6

2.Generate correction formula: Select the records that shall take part in the
generating correction formula on the data display column, then click the item,

popup the correction window as Fig. 5-1-7.
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¥ Gunerate correction formula [HOR] Elri_lEI

Detection cell: LowSulfur -

Calibration curve: FITTIFCITOOOIGN ~

Curzently used coxrector formula

T~ GOBHIITEIL 20, OOB4B010254K " 1+
3, B2104EISE-06X "2

Hewly gemezated corzectior formula

To-0, 00BO1GTEI22+0, 005439192641 11—
3, B2194IWE-08N "2

Generated
calibration curve |

Teat mathod?

Epply newly gensrated |
correction curve

Matomatic nubering Saaple mmber Uged for correction Saaple weichting) Mad(%) [Standard sulfur content 5t, ad(%) St, d(%) Tester Test date &

120091 101007 s = 3009 24 L0753 0.24 036 sundy 20101101
120161 101008 ia = 20,7 2.4 0, 0780 0.26 0. 27 mundy 2010-11-01
120000 11008 04 [+ 300.3 4.1 0. 3264 1.08 1. 13 sundy 2010-11-01
120001 10010 Lty = 0.1 4 O, 3262 .07 1.12 sundy 2010-11-01
120101101011 Lt = W00.7 411 0, 3253 104 1.14 sundy 2010-11-01
120101102012 124 (%] W G0 0. 6306 .09 &22 sandy 20I0=11-01
120101 101013 12d i3 0.6 6.03 . 6250 2.11 2,25 sundy 2010-11-01
120001 102014 12d = 300.2 6.0% OLE305 2,10 2,33 sundy 2010-11-01
120101 81015 104 [+ 0.7 20 1. 27E3 4.24 .33 sundy 20101101
'1{2:\101:01915 1o0f i 300.8 2.0 1. rro2 4,30 4, 35 mundv 2{-10—11—0,1 »

FReslsbed comfficentiR (L9903 relathity: Highly sondficant comelstion — Sunplus devdstion{ S 1 0067

Fig. 5-1-7

Select the correction effective records on the data sheet of the main interface

window of the data base, and then click “Generate correction formula” on the

shortcut button column or click "Systers? “Generate correction formula” on the

menu, popup the windoas above displayed Figure.

>

Detection cell: Select the generated correction formula of high sulfur or low
sulfur deection cell.

Test method: Select correction method, generally, it shall coincide the
seleced record.

Correction curve: Select the correction line type, generally, quadratic one is
seleced, with line type as related coefficient (R) >0.9990.

Currently used correction formula: currently used correction curve formula
as the cuent method.

Newly generated correction formula: display the newly generated correction
curve fomula.

Generate correction curve: click the button, the procedure will automatically
generge correction curve.

Apply newly generated correction curve: click the button, the procedure will
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automatically use newly generated correction curve.
» Records on the data sheet used in the correction column: Records listed or
selected can take part in the correction and vise versa.
Note:
<~ The sample number of the selected generated correction records shall
be found on the standard substance bank; otherwise, the records that
not satisfy the requirement will be automatically waived when the
generate correction curve interface is open in the system.
< After the correction curve modified, it shall recalculate the records of
the method; otherwise, the records will not be renewed.
3. Edit correction formula: click this item, popup the window as Fig.5-1-8; check

and modify the correction formula and linear of some method.

8 Edit correction fermula— [HOOR]

Detection call: |Lew-Sulfur w

Tert method: 1101 w

Calibration curve: |Quadratic equation

Currently wsed corzector formula

T=—0, Q0GO1STEIE2 ), O05JEILITHAN ™ 1+
3,821948%E-06X "2

Hewly generated coxzector formula 20,4

-0, O05019TEIERH). 005d3919254X 1+ LR
|3, B2194836E06K 2 y

Generated Apply newly generated | (& 120 16
ealibration curve correction curve K Sulfur

Automatic numbering |Sample nusber Used for correction  Sample weight(ag) [Mad(%) St,2d(%) |Standard sulfur content |Test date Sulfur axeis

2010-11-01 _ 5. 658

120101100007 |26 = 00,9 244 0,28 0.0763 2000-11-01 14, 077"
120101101008 :Zﬁa = 20.7 244 0. 30 0075 2010-11-01 16. 245
120101101009 lod4s = 300.3 4.1 0.99 0.3264 2010-11-01 62,842
120101101010 ;O-&f = 00,1 4.11 0,93 0.3252 2010-11-01 Bl B4
120101101011 |04f = 00,7 4,11 1.00 0,5258 2010-11-01 63, 393
120101100012 |124 = 300.8  6.05 1.81 0,635 2010-11-01 126, 66T
120101101013 |12d = 0.6 503 1.93 0, 5298 2010-11-01 127, 755"
120101101014 1124 = 300.9  6.03 1.82 0.6305 2010-11-01 127. 338"
120101101015 | 10f = 00,7 2.0l 4.23 1.2788 2010-11-01 292, 190
iaololwluw 110f il 300.8 201 4.31 1. 2792 2010-11-01 8. ?1::"’

Ralsted cosfficient{R): 0.9999  relstrty: Highly signsficant correlation  Surphus deviabon]S); 0.0067

Fig. 5-1-8

4. Print: print the selected records in the data sheet.

5. Print preview: preview the selected records in the data sheet.
5.2.2 Edit Menu

As Fig. 5-2-1
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Edit | Searching View Device Data baze Help
Maodifs

3% Delete the selected records

Delete all records

Drift correction by uzing selected records

Eecalculate the =zelected records

Fig. 5-2-1

1. Modify: After click, it automatically appears record preview window.
2. Delete the selected recordsdelete the selected records in the data display
column.
3. Delete all records: delete all records in the data display column.
4. Drift correction by using selected records:to generate drift correction
coefficient based on the selected records in the data display column, and recalculate
currently selected records based on the new drift correction coefficient.
Note:
< The sample number of the selected drift correction records shall be
found on the standard substance bank; otherwise, the records that not
satisfy the requirement will be automatically waived when the drift
correction is conducted in the system.
5. Recalculate the selected recordsthe system will recalculate the selected
records in the data display column.
5.2.3 Searching Menu
As Fig. 5-3-1

Searching | View Dewice Data baze Help

)| User—defined searching

Searching parallel =zample
Searching today’ = records

Searching all records

Searching the records with the zame date of the =zelected one

Fig. 5-3-1
1. Searching parallel sample:click this item, display the records in the data

display column with the similar sample No. and test date as the selected records.
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2. Searching today’s records: display the records in the data display column with
the same test date as the computer system date.

3. Searching all records: display all records of the data base in the data display
column.

4. Searching the records with the same date of the selected one: display the
records in the data display column with the same test date as the selected records.

5. User-defined searching: click this item, popup the displayed window as Fig.
5-3-2.

M pata Management of |12 Infrared Sulfur Analyzer

Syzten setting Edit Seaxchang View [Device Data baze Help
H | » .
%1 BN 2R -
_‘3 Automatic nmbe:quwle mumber3saple waight (ng) Nad(% A %
120101101006 | 262 299.6 2.4
120101101007 | 25a 300,89 2.4 Autonatic numbsring
[} Autcmatac nunberang 120101101008 | 28a 20,7 2.4 Saxple:nusber
120101101009 |04€ 0.3 4.1 3
like ¥ 120101101010 lodg 0.1 4.1 | Swple weight(ng)
|
df 300.7 4.1 Had (%)
O] Sanpl. User-defined 2d 300.8 6.0 St, ad (%)
ipleimabar Searching window  |ed 30.6 6.0 | o o
like v = 124 300.9 6.0 '
120101101015 |10¢ 00,7 2.0 Testex Tty
[ Test asthod 120101101016 |10f 0.8 2.0 Tast date
120101101017 |10f 29.5 2.0 Test.1ine
ALL Y| 120101101018 13c PNL2 2.1
{ Sulfur area
120101101012 |13¢ 200.0 2.1 -
| %
0110102 { .0 2. e,
i 120101101020 {oBe 300 1
120101101021 |0Be PO 2.1 Drafe coefficient
2010-11-02 ¥ To 2010-11-02 ~ | 120101101022 [01n 300.8 1.1 | Tast mathed
120101101023 0ln 300.6 1.1
| Caxd No.
FY bttt it 120101101024 {JT0.5 00.6 0.2
5 120101101025 |JTe. 6 29.4 0.2
o To ~ 100 120101102008 [06e Lo 2.1
120101102007 {05e 00.8 2.1
< 5| 120101102008 124 300.5 6.0
= 120101102009 l12d 300.0 6.0¥
Searching < >
Cm«tdﬁabm.\'ouofmm l-tuudm'bumzc;w;ﬁ:i‘.’ 7 )

Fig. 5-3-2

There are 5 methods for data query: Automatic numbering, sample numbering,
test method, test date and result scope.

Query based on one or more conditions: the first is to select query method and
then select the query condition; input related condition in condition box and then
click “Searching” button, all records that satisfy the condition will display in the
data column, such as the query steps of automatic numbering:

» Setting up searching method: click “Automatic numbering” check box,
making it in selected state.

» Setting up searching condition: click “v” button and select one item (such as
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“Like”), and then input the date in the right box (such as 201004).
» Searching: click this button, the system will automatically display all test
recordsthat contain 201004 automatic numbering in the data display column.
5.2.4 View Menu
As fig. 5-4-1

Wiew | Device Data base Help

Dizplay unirecord

Hide szelected column
Dizplay all columns
futomatically adjust column width

Sawe current model

Fig. 5-4-1
1. Display unirecord: click this item, display unirecord browse window on the
right side of the data display column.
2. Hide selected columnclick this item, hide the selected line in the data display
column.
3. Display all columns:click this item, display all configured display columns in
the data display column.
4. Automatically adjust column width: click this item; automatically adjust
alignment displayed width in the data display column based on the contents in every
line.
5. Save current model:click this item, it will automatically save current line
format setup in data display column.
5.2.5 Device Menu
As Fig. 5-5-1, to select some device No., display the records corresponding to the

device No. in the data display column.

Desice | Data baze Help
Device 1-[HOOR]

Device 2-[HOOG]

Fig. 5-5-1
5.2.6 Data Base Menu

As Fig. 5-6-1, to select the year, display all records of the year selected in data
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display column.

Data baze | Help
Year of 2010

Fig. 5-6-1
5.2.7 Help Menu
As Fig. 5-7-1
About
Fig. 5-7-1

1. About: click this item, you can obtain the version information about data
management program of ELan-12 infrared sulfur analyzer.
5.2.8 Exit Data Management

As Fig. 5-8-1, click “x” on the top right corner of the Data Management
window, popup the prompt window as the following Figure, and then click (Y) and
exit the Data Management window; return to the main program interface of

ELan-12 infrared sulfur analyzer; click (N), it is to waive the exit.

Prompt Message IS{_I

-._?/ Sure ko exit daka management program?

[ Yes ] [ Mo ]

Fig. 5-8-1
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preparatory work, system detection, blank analysis, standard sample analysis and

Chapter 6 Instructions to Operation

This chgpter introduces how to finish a complete test process, including

user sample analysis.

6.1 Preparatory Work

>
>

Note:

Switch on the power supply of computer, instrument, printer and balance.
Start the computer, open the Windows desktop, double click the shortcut icon
of “ELan-12 Infrared Sulfur Analyzer” to enter the main program window.
After the program prompts online, confirm whether it is necessary to replace
the desicant and clean the filters in accordance with the intraday test

quantity and the information prompted by the program.

After finishing every 100 samples, dehydrite and silica wool in No.1
drying tube must be replaced; and the metal tubes, end cover of
sample sending mouth and gas circuit must be cleaned according to
system prompts and actual gas circuit flow, otherwise, it may cause
incorrect aspitation flow and influence the test result.

The dehydrite should have a granularity of ¢ 3~4mm, domestic
manufactured dehydrite, powdery dehydrite and other desiccants are
strictly prohibited.

Ordinary cotton, cotton for medical purpose or absorbent cotton shall
not be adpted to replace silica wool. Silica wool should be
compacted.

Please refer to Fig. 3-3Placing of Desiccant for detailed installation
sequence and dosage of silica wool and dehydrite.

Don’t shut down the power switch of the instrument during its normal
online working and test process to avoid abnormal running of the

instrument caused by misoperation.
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<~ Don't press the gas tightness detection strut bar during the normal test
process of the instrument, and don’t move filter and Bastogne filter,
otherwise, it may influence the gas circuit flow and the test result.
» Heating up
Click “Heating up” icon in the toolbar of the main interface or click
“Temperature”—"“Start heating up” icon in the menu bar, the instrument wil
automatically heat up and keep a constant temperature.
» Heat up the instrument to a stable and constant temperature.
Note:
<~ For each starting up, the instrument should be preheated for at least
2~3 hours. If the instrument keeps 24-hour uninterrupted work,
preheating is unnecessatry.
< While preheating the instrument, tester can do other preparatory

work.

» Weighing samples
€ Put a crucible on the balance tray, after the balance is stable, deduct the
tare weight, then use a ladle to add about 300mg sample into the crucible,
after balance reading is stable, write down the sample mass.
€ Take out the crucible loaded with sample from the balance tray, flatten the
sample

€ Put the weighed samples in the sample boxes in order.

6.2 System [Rtection
1. Detection of gas source:

Click “Manual Detection” icon in the toolbar of the main interface or click
“Detection” —“Manual Detection”— “Gas circuit cleaning” icon in the menu bar,
then do the fobbwing checks:

» Check whether the switch of the oxygen cylinder is on.
» Check the indicated pressure of the high pressure gauge of the reducing valve

on the oygen cylinder. If the pressure is below 3MPa, the oxygen cylinder
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should be replaced.

» Adjust the indicated pressure of the low pressure gauge of the reducing valve
on the oxygen cylinder to 0.28MPa.

» Click “Stop cleaning”, exit “Manual Detection”, return to the main interface

of the progam.

2. Detection of gas tightness of the system

Click “Manual Detection” icon in the toolbar of the main interface or click
“Detection” —“Manual Detection’—“Gas tightness detection” icon in the menu
bar, pres the gas tightness detection strut bar according to system prompt, observe
whether the S©flow of aspitation flowmeter drops to OL: if the S@ow fails to
return b OL, this means there is a gas circuit leakage in the subsequent section of
drying tube, please conduct trouble shooting and carry out gas circuit detection
again until there is no leakage; If the S®@turns to OL, this means that the system
has no gas &kage.
Note:

< If there is no gas leakage in the system, the test can be done;

< If there is gas leakage in the system, the test cannot be done;

3. Sample pacing
Place samples on the sample placing platform in accordance with the system
prompt and the actual samples placing requirements.
Note:
< When clicking “Start test” or “Adding sample”, wait for the push plate
of the crucible returning to its initial position, and the sample placing
can be conducted after the system giving relevant prompt.
< Place samples on the sample placing platform according to the
direction marked on sample placing mouth, meanwhile, pay attention

to the placing rhythm.

6.3 Blank Analysis
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When making blank analysis, no sample will be put in the crucible. Input
“Blank sample” into the “Sample number” of the data sheet bar of the main
interface, input “300” into the sample weight bar, select method in the method bar,
click “Start test” icon in the toolbar of the main interface or click “Test'Start”
icon in the mau bar, the program will automatically do blank analysis.

Note:

<~ The blank analysis is used for automatically balancing the system

baselne and ensuring the system stability.

< Make blank analysis till the instrument reaching balance (parallel

sample error<0.3%), the blank analysis should be done at least 3~5
times.

< the blank analysis should be done every day, and should be executed

before gandard sample analysis and test sample analysis.

< After finishing blank analysis, before standard sample analysis or test

sample aralysis, it is necessary to do waste sample transition.

<~ When making blank analysis, no sample will be put in the crucible.

< In this stage, the tester should observe whether the aspitation flow is

2.5L, whether the gas supply test flow is 4L, and whether the gas
supply cleaning flow is 2.5L.

< We recommend adopting continuous test method.

6.4 Standad Sample Analysis

In the “sample number” of the data sheet bar of the main interface, select
adopted standard coal number or input corresponding standard coal number, input
standard sample weight into the sample weight bar, input moisture value into the
moisture bar, select adopted method in the method bar, the program will
automatically do standard sample analysis.
Note:

< The standard sample analysis is used for instrument correction and

check.

<~ The adopted standard samples must be defined in the standard
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<>

substance bank. For building the standard substance bank, please
refer to Chapter 4.

Generally, it is necessary to analyze 2~3 standard samples, and the
accuracy of sulfur element value in the standard sample analysis

should be in the repeatability allowable range.

It is suggested to analyzing the samples continuously.

6.5 StandardSample Correction

Standard sample is corrected by adjusting the instrument mathematical model

according to the given standard sample. Standard sample correction consists of

rating curve correction and drift correction. Rating curve correction is used in

generating a certain methodological linear of the instrument, drift correction is used

in compensation standard sample correction, for the purpose of correcting the

system’s slight change influence to the test result.

1. Rating curve correction

Operation method:

>

Building method. Click “Setup™ “Test method”— “Adding method” in

the menu bar, odify method name in the name bar.

Define standard sample in the standard substance bank. Click “Setup”
“Setup”™— “Standard substance” page, input St, d% and name of stndar
sample into the table of this page, click “Save”.

Analyze the standard sample in accordance with the requirements in
6.1~6.4.

After analysis, input standard sample analysis result into the data bank,
selectstandard sample analysis record for rating curve, click “Generate
correction curve”, popup dialog box, select relevant parameters such as
curve linear in this window for setting up, click “Generate correction
curve” — “Apply newly generated correction formula”, finally finish
generating rating curve of a certain method.

Exit the data base, back to the main interface, select standard sample

analyss record in the data table bar of the main interface, click the right
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mouse button to select “Recalculate the selected records”, and adopt new
correction formula to recalculate the analysis result of the standard sample
analysis record.
Note:

< During the analysis, the sample number of the standard sample, which
is for correction of rating curve, must be consistent with the number in
the standard substance, such standard sample must be the standard
sample defined in the standard substance, and its Mad% value must
be input.

<~ Tester can select multi-sample standardization or single-sample
standardization. We suggest selecting multi-sample standardization
and selecting standard samples with high, medium and low sulfur
contents for standardizing curve correction samples.

< We suggest to select quadratic curve linear, and its correlation
coeffident (R) should be bigger than 0.9990, the best linear.

<~ Each standard sample must go through test of 2~3 sub-samples, and

the precision must be in the range of national standard.

2. Drift correction:
In the data sheet bar of the main interface, select standard coal analysis record,
click “Test” —“Drift correction by using selected records” in the menudfathe
main interface or click the right mouse button to select such item, the program will
automatically generate drift coefficient, and sample analysis can be done.
Note:
< Dirift correction shall be conducted at the very start of every day, or
conducted when using standard sample to check the accuracy of the
instrument and it is unqualified
<~ For the standard sample used for drift correction, the precision of
sulfur element value must be in the range of national standard of
coulometry.

<~ Generally, the standard sample used for drift correction should be
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close to routine analysis samples in property and sulfur element value
for drift correction.

< The drift correction standard sample must be the standard sample
defined in the standard substance bank.

<~ The standard sample used for reexamination must be different from

drift standard sample.

6.6 Analysis of User Sample

Input number of user sample into the “Sample number” bar of the data sheet
bar of the main interface, input weight of such sample into the sample weight bar,
select adopted method in the method bar, the program will automatically make an
analysis of the user sample.
Note:

< If there are quite a few user samples, we suggest to add standard

sampleanalysis after finishing user sample analysis, for the purpose of

ensuring the accuracy of the user sample analysis.

6.7 Recalculation
Select relevant record in the data sheet bar of the main interface, click
“recalculate selected records”, the system will use new parameters to recalculate the
analysis result.
Note:
< Recalculate the selected records: when modifying correction curve,
drift coefficient, Mad%, sample weight and sample number, after
selecting the records, “Recalculate the selected records” must be
clicked for the recalculation of record result and storage in data base,
otherwise, the record can not be updated and stored into data base.
< After modifying the sample weight or sample number or Mad% of a
certain record, when click “Recalculate the selected records” or
“Recalculate”, the system will prompt “Whether replace the correction

formula, drift coefficient with latest parameters or not?”, it indicates
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that the correction formula and intraday drift coefficient of the test
method of this record have been changed. If you want to calculate by

latest parameters, please click “Yes’, otherwise, click “No”.

6.8 Printing
After finishing user sample analysis and recalculation, open the data base, print

the record required. For printing, please refer to Chapter 5.

6.9 Dropping Temperature and Logging Out

Click “Temperature>> “Stop heating up” in the menu bar of the main
interface. When the instrument temperature drops to I000 below, log out of the
program, turn off the power supply of the instrument and the ca@nput
Note:

< To shut down thepower supply of the instrument will influence the

service [fe of the instrument.
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Chapter 7 Instrument Maintenance
Equipment maintenance is of very importance, which directly concerns the
accuracy, precision, fault rate and service life of the equipment. Please carefully
read this chapter to finish normal maintenance work of equipment in order to ensure

normal maintenance of ELan-12 infrared sulfur analyzer.

1) Computer and printer equipped with the instrument shall be maintained as
required in relating operating manual. In computer virus shall be periodically
checked and killed to prevent virus invasion from affecting normal operation of

instrument.

2) Instrument shall be operated in dry environment to avoid invasion of dust or
corrosive gas. If instrument is not operated for long time, please use special
dustproof cover to protect the instrument and periodically power on the
instrument. The time for increasing temperature by powering on instrument
shall be not less than 90 minutes and the time for flushing gas circuit shall be 30

minutes.

3) Instrument shall be maintained by special person. Each part of instrument must

not be dismantled at will to avoid fault due to malfunction.
4) Test shall be strictly operated as required in Chapter 6.

5) Instrument shall be used for a special purpose to avoid affecting the normal

operation of system.

6) Carefully carry instrument to avoid damaging the wearing part in instrument or

displacing key part.

7) After finishing every 100 samples, dehydrite and silica wool in No.1 drying
tube must be replaced; and the metal tubes, end cover of sample sending mouth
and gas circuit must be cleaned according to system prompts and actual gas

circuit flow so as to avoid S(aspitation flow change influencing the test result.

8) When instument surface is dirty, after the instrument is powered off, use wet

towel coated with a little detergent (soap, water or alcohol) to slightly wipe
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housing, then use clean towel to remove detergent.

The following matters shall be noticed during wiping:

a)

b)

Before wiping, power supply must be cut off to avoid electric shock and
damaging instrument.
During wiping, water should be prevented from penetrating into instrument

to result in fault.

9) The following matters shall be noticed when using crucible:

Before its use, the test crucible for daily use shall be put into muffle furnace for

burning under the temperature of 920 after the residue in it has been disposed and

cleaned.

c)

d)

f)

Treatment of new crucible: the new test crucible shall be burned in the
muffle furnace by slow ash method before use.

Treatment of test crucible: clear off the residue in the crucible and burn it
in muffle furnace under the temperature of 9265 20min, after cooling
down, the craible shall be stored in drying tower and ready for use.

Clearing method of residue in crucible: after the cooling of the crucible,
use tweezer to scrape the residue in crucible gently (Note: the tweezer shall
not scrape the residue by leaning closely against the wall of the crucible,
and the scraping strength shall not be big, so as to avoid the damage to the
crucible), then use a small and clean brush to brush down the residue in the
crucible.

Take and place the crucible gently so as to avoid knocking and breaking of

the crucble.

10) The folowing matters shall be noticed when changing silicon-carbon tube:

a)

b)

Before the installation of silicon-carbon tube, use ohms range of
multimeter (2000hms range) to measure the cold-state resistance of the
silicon-carbon tube, if the resistivity is less than 4ohms or is infinite, it
means there is a short circuit or an open circuit, and the silicon-carbon tube
of this type shall not be used.

Take, place and install the silicon-carbon tube gently, operation behavior

should be normalized so as to avoid damage of the tube caused by
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improper operation.

c) After the installation, the ohms range of multimeter shall be used for
short-circuit inspection of two terminals of the silicon-carbon tube. The
silicon-carbon tube shall not achieve conduction with the instrument
enclosure or furnace shell; otherwise, the power-on test cannot be
conducted.

d) Before the use of the installed silicon-carbon tube, the anti-aging treatment
shall be carried out first. Anti-aging treatment: add method to test method
page of system setup, such as method 1, then set the constant temperature
point of “Method 1" at 200°C exit test method page, and select “Method
1” in testdata sheet bar on the main interface, click “Start heating up”, wait
for the temperature of the combustion furnace rising to‘20@nd
maintainng this temperature for 30min, click “Stop heating up”, and set
the constant temperature point of “Method 1” at 10QOclick “Start
heating up”, after maintaining 100@ for 30min, set the constant
temperatre at 1350°Caccording to the foregoing steps, after maintaining
1350°C for 1h, theanti-aging treatment is finished.

2) While the installed new silicon-carbon tube is being heated for the first time, the
tester shall observe whether there is fire striking voice or cracking voice or not,
if there is, stop heating up at once and carry out failure checking, if there is not,

continue the heating.
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Chapter 8 Common Troubles and Solutions

This chapter describes the common trouble and maintenance knowledge of the

ingrument. If user can not solve it by itself, please contact MRgmpany.

Trouble Cause and slution

1. System is not authorized or authorization is expired or
computer time is not in conformity with CAN card time.
Professional can apply for application authority from The
Manufacturer.

2. USB-CAN card is not well connected.

3. Instrument is not powered on. Turn on power supply of

instrument.

4. Drive program of USB-CAN card is not installed. Install
the drive program and restart computer.

5. Program was damaged by virus.

6. Communication is abnormal. Please fix it by professional.

—

1. System displays tha
machine is not online.

1. Heating power supply is not powered on or badly
2. "Heating power supply natconnected.

powered on” is prompted. | 2. Instrument fuse is broken. Please replace it.
3. Control card has trouble. Please fix it by professional.

1. Various temperature points are out of constant temperature

range.
3. Test status can not be g L ) )
2. Sample quality is not entered into data sheet of main
entered.
program.

3. System has abnormal prompt.

1. Weighing is not accurate or operation is not correct.
2. Preheating time of instrument constant temperature is not
enough.

. Blank analysis is not made until instrument is stable.
. Correction is not made timely.

. Flow is too low due to leakage or blockage of gas circuit.
. Pressure and purity of oxygen are not correct.
. Balance is not preheated for 30min.

. Sample combustion is incomplete.

. Infrared pool or gas circuit is contaminated.
10. Drying agent and filter are not timely replaced and
cleaned.

—

4. Test results are not ideal.

© 00 N O 01~ W

1. Drying agent is not timely replaced and filter is not timely

5. Aspitation flow can not becleaned.
regulated to 2.5L or to top all2. Gas circuit is blocked. Please clean the metal air tube at
along. inlet of combustion furnace.

3. Bastogne filter is blocked. Please replace it.

6. During test, massage for 1. Oxygen is not opened or pressure is not enough.
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motive platform error
prompted.

2. Gas circuit has leakage or blockage.

3. The flow of cylinder drive valve is too small or the ¢
cylinder is deformed. .

4. Positioning card is damaged or installation position is
correct.

7. "Push plate initialization
failure” is prompted or pus

plate has no action.

=)

1. Ineffective sample is placed on measuring positior

crucible.

2. Positioning card is damaged or position regulation is

correct.

3. The crucible measurement magnetic steel does not se
from or stuck on the outer shell.

8. When instrument is powere

on, buzzer continuousl

rings and machine can not be

normally connected.

<L

d

RS485 communication cable between analysis box
instrument master has connection error or disconnectid
damage.

9. Printing can not be made p

printing error occurs.

1. Check whether signal cable of printer is well connecte

damaged.

r2. Printer program has problem. Reset printer.

3. Measurement & control software has problem. Replac

software.

4. Printer has problem. Hold warranty to contact Iq
maintenance agent.

10. Computer is halted.

1. Check and change computer CONFIG.SYS setup.
software should be re-installed.

2. Computer has virus. The virus should be killed.

3. Test software is damaged.

4. Computer has trouble. Hold warranty to contact I

jas

not

1 of

not

parate

and
n or

d or

e the

cal

Test

pcal

computer maintenance agent.
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