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Attention

Read this instruction book <carefully

instrument.

Matters need attention when $ing the instrument.

A Only high-temperature power cable provided with the instrument
can be used.

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

A Power of the instrument shall be cut off when not se them for a

long time.

A Before using the instrument, the filling materials in it, such as foam
and others shall be taken out and
taken off and the inflammable and explosive materials are
forbidden to be place near the insument.

A After use, cover cloth covering the instrument is forbidden until
inside and outside temperature of the instrument cools to room
temperature.

A The instrument shall be ground connected reliably.

A Repair and dismantle to the instrument are forbiddenwhen it is
electriferous.

A 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 Sundy Company shall
be used. Sundy Company wilhot 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 Sundy Company.
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Chapter 1 Instrument Properties and Features

1.1 Range of Application

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

coal water slurry, coke and otheubstances in coal, electricity, metallurgy,

petrochemicals, geological exploration, environmental protection, school and other

industries and sectors.

1.2 Property Index

i
"
.
"
"
.
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Analytical method: infrared absorption method

Sulfur measuring range: (0.01~50) %

Analysis time for single sampl2min30s

Furnace temperaturet250-1350 . Recommended temperatute3 5 0
Range of sample weightL@0~300) mg, the proposed weightif0 mg.
Number of placed samples: 50 samples can be placed one time.

Instrument Dinension:860x630x670mm

1.3 Main Features of the Instrument

i

i

Superior performance, highly automated, highlynanized

The ultralow drift infrared cell with internationbl advanced level, the
optimalgas circuitdesign and combustion processarg adopte to ensure
the excellent stability, precision and accuracy of the equipment.

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

Rapid test speed withnalysis time for single sapte: 2min30s

50 samples can be placed at a time; the test process is fully automated and
truly unattended.

UDP communication is used, which is reliable.

Samples can be added, deleted, or inselteithg the analysis process.

With balance odine function, the weighing results can be transmitted
automatically.

With functions of automatic fault alarm and simple setfovery



Chapter 2 Composition and Working Principle of the Instrument
2.1 Composition of the Instrument
SDS350nfrared sulfur aalyzer consists of host, gas supply device, computer (with
display), printer, electronic analytical balance (need to be purchased), and the schematic

diagram is shown iRig. 2-1:

Printer
Host ofSDS350 Q
Oxygen ,| infraredsulfur |4 g
cylinder analyzer 5 ) p—
A balance

Fig. 2-1
2.1.1 Host Structure
Mainly consists of sampledazing platform, combustion furnace, infrared cell,
threestagefilter unit andtwo-stagedrying, control valve and air pump, asdmple
sendingrod.
U Samples placinglatform:is used to place the samples theg waiting for
measurement.
0 Sample pushinglatform: is used to push sample placing platform crucible
to furnace mouth.
0 Sample sending rod: actuating mechanism for automatic samples taking
and sending.
U Combustion furnacemakes the samples fulfiufficient combustion and
secondary combustiamde the condition of peroxide.
U Infrared cell:detects the molecular concentration o,SO
U Threestage filter unit and twstage dryingapparatus: filter out the dust
and moisture generated during the combustion process of the samples,
enable the infraredetl to gain clean S©gas, improve the precision of the
test and protect the infrared cell as well.
i Control valve and air pumgontrol the gas flow and sequences during the
test

2.1.2Gas and Auxiliary Equipments



U Oxygen: with purity®09.5% and totalggs s our c €IMRar essur e
U Reducing valverange of highpressure gaugs 25MPa; and range of low
pressure gauge 0.4MPa; the proposed type is 15220-V (oxygen).

0 Gas transmission dud®U pipe
2.1.3Auxiliary Reagents

u  Silica wool

U Dehydrite
2.1.4Printer

Samsungeries laser printer.
2.1.50n-line Balance

The measuring range is 100g, the inductance is 0.0001g, and Sartorius BS224S

Is recommended.
2.2Working Principle and Process

SDS350infrared sulfur analyzer isn instrumentscheduled tcandyze the
sulfur content in coal or other substances by infrared spectroscopy.

For a complete analysis made $S350infrared sulfur analyzetio a sample
three stepsgas circuitcleaning, combustion and analysis shall be experiefaesd,
the tester shall place the sample in matching boxby sequenceinput the
interrelatedparametersand click the "start test', then place the samples on the
plattorm by sequence according to the system promgpte Bystem will
automatically analyze thsulfur element catent in thesampleaccording ¢ the
specified procedures arsthowthe test resulten the main interface window of the
measuremer& control software.

In the combustioprocessthe sample isleliveredinto the combustion furnace
for peroxde combustionand the gases generated therefrom shall be conveyed into
combustion tube for secondary combustion, aftetti-stage filtration and drying,
the gaes gointo theinfrared cell for reatime analysis in the form of S®@y the
infrared sensor.

The final analysisresults areshown on the main interface window of the

measuremer& control software in the form gfercentage by the samples quality.

o



Chapter 3 Installation and Commissioningof the Instrument
3.1 Environmental Requirements
3.1.1 Working Conditions
O Ambient temperature: (15~30)
U  Humidity:O8 5 %
U The working environment shall be clean and tidy, with no smoke and raise
dust.
U The environment shall be stable, with no strong interference source,
vibration source and corrosive gases.
3.1.2 Requirement of Power Source
U Power source? 220#10% VAC, (504) Hz
U Be equipped with reliable ground wire.
3.1.3 Requirement of Gases
U Combustion gas: oxygen with purity of more than 99.5%, the pressure of
low pressure oxygen gauge is (@201) MPa, and the tal pressure of
gas source shall be not lower thAMPa. The electrolytic oxygen is
forbidden and the oxygen with purity of 99.99% is recommended.
3.1.4 Reagents
U  Silica wool.
U Dehydrite
3.1.5 Software Environment
1. Operating system:Windows7 (Home or FPofessional version)
2. Basic configuration:
U CPU above Pentiur2.0GHz;
U Internal memory: aboveG;
U Display card: standardGA1024x768display mode;
0 Hard disk:80GB or higher level;
U Driver: 32x CD-ROM or above8x DVD-ROM,
U Other devices: USD interface omse, keyboard and so on.
3.2 Installation of the Instrument

3.2.1 Preparations before Installation



U Prepare appropriate laboratory according to the requirements of 3.1.

U Prepare crucible, standard samples, and related equipments.

U Preparadehydrite silicawool and oxygen.

3.2.2 Installation Precautions

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

U  After the unpacking, the users shall check the instrument, accessories and
consumables, and properly keep the balance, computer, display, printer and
related data, packaging box and packaging protective niateria

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

3.2.3 Installation of Instrument Parts

3.2.31 Open the instrument enclosure and take the sponge and other fillisg
out of the instrument.

3.2.32 Install silicon-carbon tube, ceramic jacket, imer and outer combustion
tube

1. Take siliconcarbon tube, ceramic jackétner and outer combustion tube
out of the packaging box.

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

3. Then put the silicorcarbon tube from the end of the furnace into the
furnace, make sure that the fraamtd of the silica-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 s#teohon tube.

4. After the installation of the silicenarbon tube, insert thiener and outer
combusibn tubeinto the furnace through the silicaarbon tube until they
reach the base of the sampéndingmouth.

5. After the installation, the ohms range of multimestall be used for



shortcircuit inspection of two terminals of the silicaarbon tube. fie
silicon-carbon tube shall not achieve conduction with the instrument
enclosure or furnace shell; otherwise, the pewrertest cannot be
conducted.

6. The detailed installation diagram is showrFig. 3-1:
Quter tube fixed block

Silicon-carbon tube / Tubes fixed base

28 (—“———; ¥ / / Sample sending

/ , { ] / / mouse end cover
==\ Q@L‘ =/
) S — = |
e Sy

= - ~—3
o = o i

D ke E—Jr_—z(jlr:‘—j T =50\ 0 ring5. 3x48. 7
{ r_] f (| \ O ringb. 3x34. 7

Fig. 3-1 Installation Diagram of Inerand Ouer CombustionTube and
Silicon-carbon Tube

3.2.33 Install combustion supporting gas tube and output gas tube.

1. Fix combustion supporting gas tube and its fixed block gas bracket on the side plate
of combustion furnace mouth. Pay attention to adjust positibrcombustion
supporting gas tube. Make combustion supporting gas tube be on the top right of
inner tube by adjusting vertical position of gas bracket. Make sure that inner tube
movement will not be affected while pushing crucibles.

2. Install output gas tub hose O ring on the fixed base of outer and inner tube and
connect fluorine rubber tube

3. Installation position details are shown as Fig.3

Gas tube bracket

e b ’ Combustion supporting

/ — . gas _tube

e ) e ) e

™0 ring $2.65x99. 5

~— I \‘"'-r;,;o',utp"!,t gas tube

Fig.3-2 Combustion supporting gas tube and output gas tube installation position



diagram

3.2.34 Silicon-carbon tube bracket, loose wool

1. Connect silicorcarbon tube terminal properly. Paytention to tighten its screw,
otherwise, it will causebnormal phenomenon such as electric arc while heating due
to overlarge contact resistanegjich will finally affect theuse life.

2. Install end cover septa and end cover casing on the sdmdyon tube bracket. Insert
them into furnace from furnace end amédke themhitch outer tube, then tighten
silicon-carbon tube support bracket, and fill the round hole on siieoho tube
support bracket with loose wool.

3. After finishing installation, do short circuit inspection of siliecarbon tube and
furnace end with ohmmeter mode of muiteter.

4. Details are shown as Fig3

end cover Septa Outer tube '
S i s

J

end cover casing , 4 i
——— , —

/ I |

4]

T :‘\.‘J —

= _:i——v’

J

Fig.3-3 Silicon-carbon tube bracket installation giam
3.2.35Install drying tube and filter
The detailed installation, placing and dosage of the reagents are shbign in

3-4. Filter installation refers to Fig-3
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fast plug
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Fig.3-5 Bastonge filter installation diagram
3.2.36 Gas circuit of the instrument is shown as below:

SV1 Master valve

[Pressure detg¢ction sensor

Pressure diffference)

Flow adjustor 3

sample sending rod rotation valve

|

|

Combustion supporting valve |
i} |

|

Preq

Flow

Exhaust gas output m}—nem

sv2

stk
[ [y P
|ub 1 [tubg 2

Fig. 3-6 Gas Circuit of the Instrument
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3.2.37 Install thermocouple
Thermocouple is used as thermometric element of the instrument. Before the
installation of the thermocouple, the mutiteter shallbe used to detect the
thermocouple If there is any damage, please contact with after sales service
department or ogite commissioning staff undy Company
The thermocouple shall be installed as folld®ig).3-7):
1. Removethe iron bar out ofthe tempeature measuring holef the
combustion furnaceand insert the thermocouple into the hal&il the
front end of thehermocouple touastheinnerwall of the furnace andan
not move forward.
2. Connect theed wire of the compensating lead wioé the themocouple
with f+0 (positive) pole of the thermocouple, and connect the blue wire
with thef0 (negative)pole of the thermocouple.
3. Slightly tighten the anchor screw in the installation position othe
thermocouple
4. Fasten the connecting wire of thermoouple, and checkf the
compensating leadire is installed correctlyThe mmpensang leadwire

shall notclose to thesurface of the heatinfgrnaceso as to avoidcorch

The
Thermocouple

Thermocoupleanchor screw

Thermocouple&eompensating lead wire

Fig.3-7
3.2.38 Gas circuit connection
The end of the higpressure gage of the reducing valve is fixed to the oxygen
cylinder,andthe end of thédow pressure gaugghallbe connected t8O," interface

of the back cover plate ahe instrument through thgas transmission duct.

1C



(Fig.3-8)

High pressure gauge Switch of oxygen cylinder

Pressure adjusting switch dfow
pressure gauge

Low pressure gauge

3.01.05.0090
Pressire reducinag valve152X40

3.01.02.0155 Oxygen cylinder

PU Piped6.5:210

3.01.02.0071
Quick coupling PG1®6

Fig.3-8
3.2.39 Check whether there is adrape of the air tube, or whether the air tube
is close to the surface othe high temperature furnace, if the phenomenon
exists,timely adjustment should be made.
3.2.310 According to the identification on the back plate of the instrument,
connect the control power wire and heating power wire well accordingly.

Shown as Fig.29

@ r —
PUtubel 4 x G (.
/\ Fuse/34 l@
@& L
‘\‘I@ e o Comf;!{%tion Matching plug
Silicone tube iz o) L o
a6x0d9 ";-" : Tol Power | ',;‘_\“?is_:.w
f N il a3 /Cont e
e Gl
Bxhaust &{ﬁ;&/sﬂtch
Grounded 2 s
cable = @ 7 @
Tt T
Fig.3-9

3.2.3.11Software Installation and Un-installation
1. Software installation
1) Check whether the computer has been installéd iMessage Que.

(Method: Start Y EBoogr 6&Shd Brhseftifessdge
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Queue(MSMQ) servér f rompuonenotdist Y ¢ | i@k
2) Put the CD that ismarked with ASDS350 infrared sulfur analyzer
software into the CDROM drive,startthe CD drive andind ASundy.ex@®
in the root directory
3) Double clickfiSundy.exé icon and follow the prompts to inst&iEDS350
infrared sulfur analyzérprogram, after the installation, the systemill
automatically createa shortcut iconcalled ASDS350 infrared sulfur
analyzeo on thedesktop
2. Software urrinstallation
Click thefiStardin the taskbaf fiControl PanalyY Click fiRemove Progrands
to open t helickvisDg360iw f¥ a€ ed s ultliewprogramnal yzer o
groupY C| fiDeleted button to perfornthe uninstallation Follow the onscreen
prompts to safely and efficiently remo®®S350infrared sulfur analyzer software
and shortcut icon. Buhe related parameter files, daiase files o6DS350nfrared
sulfur analyzer softwarsvill not be uninstalledthey still remain in the operating
system.
3.3 Instrument Commissioning
After the hardware ahsoftwareof the instrumenhave been installed, turn on
t he power , start t hvlanualp Detegtipba mf o-laen @ n ent er
commissioning, the contents and precautions of the commissioning are as follows:
3.3.1Adjusting principle of sample pushing canponents |
1.Adjust the fixing position of the 4 Waishaped holes align sample sending
guide block and combustion furnace mouttample sending guide block can be a
little higher than the lowest point of the combustion furnace moutep same
height for the crucible when crucible is on the guide block or on the furnace
mouth A After fixed sample pushing components 1, put a crucible on sample
sending guide block, then push it into furnace and pull it out by manul, make sure

all the procedures are smooth atable, without stuck. Shown as Bg.0.

12



Combustion
furnace

\

mouth

sample
sending
guide
block

sample
Pushing
Components 1

Fig.3-10

3.3.2 Sample placing platform adjustment principle

1. Sample placing platform cannot be close to the sample pushing platform,
need to keep the space(about 5mm),so that sample placing platform can
move smothly.

2. Sample placing platform can be a little higher than the sample pushing
platform, not too much, make sure when crucible gos into the sample
pushing platform, it is smooth and stable. Shown as Hifj.3

3. Adjust the position of the 4 sample placing ath supporting feet, when
sample placing platform is at initial position, channel 1 and crucible
entrance are aligned. Shown as FH§j23

4. I n omanul detectiono, move the sampl e ¢
4 channels and the crucible entrance arenatigor not, make sure crucible

can be pushed into sample pushing platform initial position smoothly.



sample pushing

Platform

sample
placing
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Fig.3-12
3.3.3Sample pushing platform components Il adjustment principle

1. Adjust the fixing position of the Waisthaped holes(at the bottoof
pushing plate transfer block2),make sure pushing plate can be in the center
of the sample placing platform channel when pushing plate components
follows the linear guides to move.

2. Adjust the fixing position of the Waisthaped holes (at the front of pusy
plate transfer block2), when pushing plate components follows the linear
guides to move, make sure there is at least 1mm space between the push

plate and sample placing platform upper apex, put a crucible on sample

14



pushing platform, make sure theramsre than 2 mm space between push
plate bottom and crucible upper apex. Shown as Hig.3

3. Adjust the position of left/right positioned switch on the push plate
components, make sure when push plate components are at left positioned,
push plate can move tihe outside of sample placing platform, when at
right positioned, push plate can completely push crucible to initial position
on the sample pushing platform. Shown as Figit3

4. Adjust the position of photoelectric sensor switch on the push plate
componentsl,let the photoelectric sensor switch spot positioned at the
crucible front bevel, make sure when crucible is completely pushed into
initial position on the sample pushing platform, the photoelectric sensor

switch can detect the position of the crucildaown as Fig-34

Linear Guides

 emm—— N |
Pushing L 'r%" é o /
plate oA ‘ D |

o] oy Mo ‘
teanster U8 | L[] ' i
Block 2 Tl | f‘a A sample
M = = placing
| 1 tGaal U x /platform
Jﬂ:'h B
pushing ¥ L
— -
plate ° | E—
(right;" eft v"T_] ] (D) )
positioned) Lo B 8
[ i
Crucible = @@
> _ = '




pushing
plate

(right/Teft
positioned)

Fig.3-14

sample pushing

sample pushing
platform components 1

3.3.4Sample sending components adjustment principle

1.

plate ,right and left

sending rod inhe Upcenter of the furnace mouth, parallel with the inner

tube, do not interfere with the combustion gas tube when the sample

Adjust vertical position of sample sending components guide shaft fixed

fixed position of traction board, let the sample

sending rod is sending in and returning. Shown as #i§.3

sample
sending
rod

\

=

®

combustion
supporting
gas tube

combustion
furnace

" mouth

Crucible

1€

platform components II



Firstly put a crucible on the sample pushing platform, 0 ranwl

det ect itoon 0i nciltiicave the sample sendimgdod to initial

position, turn on SV3,let sample sending rod rotate 905adjust fastening

screws on sample sending componelatisthe bottom of the rod is lower

than crucible and when sand in, do not scratch with sample pushing

platftorm. Then ¢t i dlkd& t i ncagn send sruciblé ioto t@sting

position smoothlyShown as Fig-36

Push sample sending rod to move about 100mm,maintain gap of the rod

bottom and crucible up surfacehen sample sending rod moving, do not

scratch with crucibl&hown as Fig-37

Click At ake manualdceit belceadammen sendifg rod can
automatic take the cr uciwattheposiiant from i
situation between sample sending rod arucible when the rod is moving

in inner tube.lf the sample sending rod is too higlgmot take crucible

out or too lowscratch with crucible up surfageeed to adjust the fastening
screws a litttema ke sure when sample ®ending ro
test p theyd i$ enoughomaintain gap between the rod bottom and

crucible up surfacewhen taking crucible outafter turn 90the rod can

take crucible out successfullghown as Fig-38.

Combustion
furnace
mouth

crucible

sample
sending
rod

sample
pushing
platform



,r~:% ‘ ’ Vo Maintain
‘ \ = gap

pull blade

fixing screw x2

% | fastening screws x6

Fig.3-18

3.3.5Check limited protection switches

There are limited protection switches for two ends of movenmeake sure
when movement is operatingaoving part can reach position cambt hit the
limited protection switchedyut when position card is brokeihcan hit the limied
protection switch.
3.3.6Gas tightness check
Click AGas tightness detect themrcaveri n @A Man
furnace mouth with rubber plug slowly. Observe whether the SO2 flow of aspitation
flow meter drops to OL/min: if the SO2 flow fails teturn to OL/min, this means

there is a gas circuit leakage in the subsequent section of drying tube, please

18



conduct trouble shooting and carry out gas circuit detection again until there is no
leakage; If the SO2 returns to OL/min, this means that theersy®as no gas
leakage.
Note:

O If system has no leakage, test can be done.

O If system has leakage, test is prohibited to do.
3.3.7Pressure of low pressure gauge of oxygen bottle, gas supply test floy

Aspitation flow SO,

U O, pressure: Adjust pressurélow pressure gauge of oxygen bottle to be
0.20MPa in the situation of total gas pressure of oxygen bottle not less
than1lMPa

U Gas supply test flow £and aspitation flow S carry out the blank test,
and adjust the glow of SV2 valve t03.5L during the test; and adjust
the flowlimiting valve to adjust SQ flow of aspitation flow valve to
2.5L

3.4 Check and Calibration of the Precision and Accuracy of the Instrument
U Please refer to Chapter Six for detaitegtoperations.
U The precision and reprodudiby shall be in line with the requirements
listed as follows: (refer t&B/T2142007

Provisions of Measuring Total Sulfur Precision in Cbyl Coulometric Titratioh

Mass fraction of Repeatabilityimit St,ad% Reproducibilitycritical
total sulfur St, % difference St,d%
010 5 0.05 0.15
1.50 (excl.) ~ 400 0.10 0.25
>4.00 0.20 0.35




Chapter 4 Use of System

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

Method 1:on t he t as ktbda¥ , i RrlYi gika @ioStt &fi Sundy o
cl iSD835G nf rared sul fur analyzer o, Fignd enter
4-1.

Method 2:d ou b | e SDS350icnki rifar ed sul fur analyzero
also can enter into measurement state as shofxig. i 1.
4.1.2 Exit of the Measurement &Control Software

Click AX0 on top right corner on the mai
i Supd YA EKXivaso, YeDSB50infrared sulfur analyzer measurement &
control software and return to desktop.
4.2 Functiors of the Main Forms

The main forms of the measurement & control software 8DS350infrared
sulfur analyzer consist of title bar, menu bar, shoreuton status bar, datsheet

Integrogrametc. Shown inFig. 4-1:
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EJ5D5350 Infrared Sulfur Analyzer _1&1x]
Setting Temperature Test Detection Data management Register management Help
> P
B ¢k m & Loous ks @
™ Test datal1?l | ~ X | Log windon[1#] 1 x|
ute Fo. Sanple No. | Test aethod |mple weight(ny  Wad(®) | 5t ad(%) |  56d() | Test date | Begin tine | 5,3?”{3%;‘1121;u§;”;§;§;”§f canple plan =l
( 08:17:32 — Push plate of sanple plan
— 08:17:d2 — Push plats of sanple plan
Shortcut B 09:17:45 — Push plate of sanple plan
08:17:53 — Push plate of sanple plan
butt backward limit protection
— 03:18:04 - Push plate of sanple plan
utton 03:15:05 — Push plats of sanple plan
03:18:13 — Push plate of sanple plan
—— b 03:18:15 — Push plate of sanple sending
_1/|08:18:17 — Push plate of sample sending
""""""""" 08:18:25 — Push plate of sanple sending
|| 03:18:33 — Push plate of sanple sending
right limit protection
08:18:45 — Push plate of sanple sending
—— 08:15:54 -- Push plate of sanple sending
left limit protection
03:15:55 — Push plate of sanple sending
—— 08:19:07 — Timeout of Push plate of
|| sanple sending mewing forward
08:19:07 — Push plate of sanple sending
Data Sheet — toTest positionFailure 53 1
|| 08:19:31 — Push plate of sanple sending
08:109:43 — Push plate of sanple sending
k zight linit protection
——1 08:19:50 -= Push plate of sanple sending
03:19:55 — Push plate of sanple sending
toInitial positionSuccess 51 2
—— 08: 20:08 — Sample plan
|| 08:20:14 — Semple plan left linit
protection
08:20:40 — SAhple plate action finished
e over t;
o Sample plan
ple plan tolle. 1Success 61 2
7 ple plan
: 1= plate action finished
Log window pler
« | ple plan tollo. 2Success 62 2
= Tanple plan
et 08:21:15 — Semple plate action finished
Integrogram e i
08:21:21 — Sample plan tolio. 1Success 61 2
L0 08: 22: Sanple sending zod mevement
gy 09:23:00 — Sample sending rod entering
2 furnace linit protection
~ fs 03:23:10 — Sample sending Tod movement
H 03:25:12 — Sample sending rod toImitial
g 2 positionSuccess 41 2
&, 08:25:15 — Sample sending Tod movement
08:25:18 — Semple sending Tod ewiting
"o ifurnace limit protection
- 08:25:35 — Semple sending Tod movement
L -1+ 03:25:d2 — Sample sending Tod folmitial
o 10 20 E 40 50 50 0 a0 50 100 positionSuccess 41 2 _
Status bar X Tins =
© Stop refreshing © Refreshing now

Current control: [1#-ZH02] | Combustion furnace:37C | Analysis box:47. 0C | Sensor AD:28522| Oxyzen Press:8842Pa| Instrument state:Online 8/12/2014 8:34:18 AM

Fig. 4-1
Among of it, displayed columns of data sheet can be configured and sorted in
AColumn setting .  Adtasheethas function ofnsertnew rowdelee selected rog
automatielly adjustingcolumn width, hide andlisplay all columns and freely
dragging and plaing columns. Wha cursor moveto data bar, and click the right
mouse buttonkig. 4-2-1 menu will ppup and the below will introduce its functions

in details.

Inzert new row

Delete the zselected row

Drift correction by using selected records

Becaleulate the zelected records

Colunm Setting
Hide =elected column
Display all columns

Automatically adjust column width

Fig. 4-2-1
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U Insert new roe: Click this button at the position which need to insert new
sampleto generate a blank row. Then input corresponding sample weigh,
number etc. then put the new sample in the position with corresponding
number.

U Delete the selected row: click this button to delete the selected sample. Then
take away the corresponding crdeifirom sample placing tray.

U Drift correctionby using selected recordselect certain record in data bar on
main interface of this program to create drift coefficient to conduct drift
correctionof the instrument.

Note:

Drift correction is an objective reality in infrared absorption method.
SDS350infrared sulfur analyzer only needs one drift correction in a day if
the test condtion is relatively stable.

Drift coefficient will directly influence accuracy of the instrument, so the
selection of recordé will be of vital importance. The drift record s must be
selectedaccording to the following principles:

O Drift record s, must be standard sample or standard substance and

all of them can bequeried in standard substancebank.

(@}

2~3 records must be selected as dft records, and their sample
number and moisture valuemust be the same.

Precision of the drift records must meet the national standard of

(@}

coulometry.
U Recalculatethe selected record#fter modifying correction curve, drift
coefficient, Madb, sample wight and sample numbei Rec altbeul at e
selected records mu s t b e the recalaulat®mrd of fecond result and
storage in dathase, otherwise, the record nahbe updated anstored into
data base.
Note:
O After modifying the sample weight or sampé number or Mad% of a
certain record, when <c¢click HARecal cul a

ARecal cul at eo, t he system wi ||l pr omp
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correction formul a, dri ft coefficient
it indicates that the correction formula and intraday drift coefficient
of the test method of this record have been changed. If you want to
calcul ate by | atest par ameters, pl eas
iNooO.
0 Column setting: Click this menu to pop up Fi@-2 to set columns in this
window.
x
—Unlisplay colunms —lisplay colunms —Information
Colunms caption - Colunms caption
D Sarea D huto Ho. Caption I
D Standard D Sample Ho. ; ;
D Pressz D Test method Dizplay width I
O Count [ Sanple weight (mg) :
D Emendation D Mad (%) i sjellegy figrrs I
D Sulfur walue D St, ad (%) .
D Bl ankValue ':} | D St (%) Display format I
D Barometric D Test date Maz I—
D Dewvice model D Begin time ﬁ
D Initialiration .. D End time Min I—
D Initialization .. D Tester
D Pealk walue of h. . D Remarks ﬂ
[ Aves of highsulfn O Tree ™ Editor
D Calibration of . . __| <1,:' | D Temp
[ calibration of .. [ Humidity _
O spareTxtl [ pewice Ho.
D Sparelxt?2 D Feak walue of 1...
D SpareTxt3 D Area of lowsulfur
D SparaTxtd
D SpareTxth - |
‘_r I _,I_I Save Cancle
A
Fig.4-2-2
U0 Hide selected colum hide the selected column.
U Displayall columns: show all configuration display columns.
0 Automati@llyadj ust col umn wi dt h: al | data col
to be suitable.
4.3 Functions of Each Menu Bar
4.3.1 Saup Menu
As shown inFig. 4-3-1:
Setting | Temperature Tezt Det
®.  System setting (D) Ctrlt
Loz window
=fl Exit



Fig.4-3-1
1.System settings el ect thi s i tSettmgpori colni dkn mhysttem t
bar, seting windows ashownin theFig. 4-3-2 will popup.

Setting[1#]

|High temperature furnace se't't:i.ng|

Tezt |User informa‘t:i.nnl Serial port setting | Standard substance ITes‘t me‘thnd|

Counting

Gaz tube counting: 1000 Clearing
Baztogne counting: 1000 Clearing
Dehydrite counting: GO0 Clearing

Crucible accumulator counting: 4] Clearing

Maximum count wvalue setting

Gas tube: 1000
Baztogne: 1000
Dehydrite: GO0
Crucible accumulator: 50

Rezult Digs:

[] Modify special parameters Save ’ Baclk

Fig.4-3-2
U Save: save modified paratee
U Back exit the current window and return to main interface window of the
program.
U Gas tubecounting: record how many samples tas tubecan analyze next,
click Aclearo on the right, can know t he
U Bastogne counting: record Wwamany samples the Bastogne can continue to
analyze and <click #dAclearo on the right
number

U Dehydrite counting: record how many samples dehydrate can continue to
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analyze and <click #dAclearo on hghe right
number.

U  Crucible accumulator counting: record how many crucibles the crucible
accumulator can continuetocontandc | i ck fAcl ear o on the ri
the maximum counting number.

Note:

O After changinggas tube,Bastogneor dehydrite, or clearing awaythe
crucibles in the crucible accumulator,click corresponding clear icon
and manual refreshing count are necessary.

0 Maximum count value setting record how many samples tlgas tube,
Bastogne dehydrite can analyze respectively, and how many crucibées th
crucible accumulator can contain. It's general to keep factory setting.

U Decimal places reserved for test results: decimal places can be set according
to actual needs.

U Weather to use single sample sending function: If it is selected, the system
will carry out single sample sending test. Manual sample placing and sample
taking operations shall be done in this mode.

1-1. User:C 1 i ¢ k Infif Wbsr entan ABettingdVindowd, window shown inFig.
4-3-3 will popup.



Setting[1#]

High temperature furnace set‘tingl

Test User information | Serial port se't'tingl Standard subs'tanc:el Test me'thodl

—Uzer information

OzerName
Sundy Delete |

Tester: Set current tester

Pazzword =setting

Orizinal pazsword: I
Yes

New password: I
Modify |

Hew password confirm: I

r Modify =pecial parameters Save Back

Fig. 4-3-3

U User informatiortak

E Directly input the name ofesterin the list boxand the program will
automaticallyadd blank record row.

E Set currentiester after selecting record on table column on the left,
click this icon, the program wilautomaticallydisplay the selected
record on theéederd mbel.

E Delete the selected recosl Click this icon, the program will
automaticallydelete the selected records in the tables on the left.

E Tester Select displaying name of thester

U0 System passwortb

E Original password: input original password

E New password: input new password.
E New password confirm: confirm new password.
E Modify: click the button activate the three textboxes on the left

modify password, otherwise, the password cannot be modified.
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E Yes click the buttorto save new password.

1-2. Serial port setting: ¢ | i c kSeritl @bt Seiting  Séttingiwindowo , t h e

window shown irFig. 4-3-4 will popup.

Setting[1#]

High temperature furnace se‘ttingl
Test |User information Serial port setting |Standard substanceITes't method

—Serial port zetting

Communication port: m
Baud rate: Im

Data bit: [T

Check: [Even parity cheiv|

Synchronous code: Im
Step bit: [T |

- Modifs special parameters Save Back

Fig.4-3-4

Serial port setupalr set communication parameter of tredance

N

Communicationport: setting value of this item according the practical
situation.

Baud rate: set value of this item according to the parameter biathacé s

own.

Data bit: set value of this item according to the parameter obdlencé s

own.

Check: set value of this item according to the parameter delhec® s o wn .
Synchronous code: set value of this item according to the parameter of the
balancé s o wn .

Stop bit: set value of this item according to the parameter obdlecé s

own.

. Standard substance:C | i St&ndafd Substang¢ab o f Setfing Windowo ,



the window shown iffrig. 4-3-5 will popup.

Setting[1#]

High temperature furnace se‘tt:i.ngl

Tezt IUser in‘forma‘tionl Serial port setting Standard substance |Tes‘t methodl

—Standard substance

Hame | Sulfur dry basis walue (%)
101 4,30
26 0. 26 Delete |

r Modify special parameters Save Back

Fig.4-3-5
U Delete: Click this iconautomaticallydelete the selected record row in table
on the left.
U Add standard sample: directly input related parameter in the table, and the
program willautomaticdly add blank record row.

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

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

E If the name column of a record has numbers, but the sulfur dry basis
value column is epty, or if the name column is empty, but the sulfur
dry basis value has numbers, this record is recognized as invalid record,
click ASaveodo, and it wild.l be del et ed

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

system will elete these records automatically.
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1-4. Test method: click tab fiTestMe t h o d 8etting Windéwo |, t he

shown inFig. 4-3-6 will popup.

i

i

Setting[1#]
High temperature furnace settingl

Test |User informa‘tionl Sexrial port se‘ttingl Standard substance Test me‘thodl

Name of methodnt temperature:test integration time comparatively iz cleaning tinfur cox:
Default methol:;

Add TDelete |

[” Modify special parameters Sawe | Baclk

Fig. 4-3-6

Add: Click the icon, automatically add new test methéftier click i 8ved, the
adding methoaan besuccessfullysaved

Delete: Click this icon, delete the selected resord

Note:

0

0

O

Can directly edit parameters in the table,but if the method has been

selected and used in test dat a,

t

If there is only one method ontest method page or a method has been

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:c | i High Tefnperaturd-urnace Séingo

tabo fSettingWi ndowo, t h eninig. 4870w papipo w

Wi

he

selected and used in test data, these method records cannot be deleted,

ndow

name



Setting[1#]

Tezt IUser informa'tionl Serial port set'tingl Standard substance I Te=t method
High temperature furnace zetting |

Temperature setting of high temperature furnace

Thermocouple coefficient: I 1000

Cold end 'tempera'tu:ce(QC): 26.8

—Hibernation

Hibernation time (min): I 30
Hibernation 'tempera'ture(t): I 1000

[ iutomatic hibernation

r Nodifyv special parameters Sawve Back

Fig. 4-3-7
U Temperature setting ofdgh tempeature furnace
E Thermocouple coefficient: set thermocouple coefficient of high
temperature furnace.
E Cold end temperature: show current cold end temperature of the high
temperature furnace.

Note:

O It's not permitted to modify parameter value of the high temperature
furnace before changing high temperature furnacethermocouple;
otherwise the instrument may be damaged.

U 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 funcgon i

recommended.

E Hibernation time: set hibernation time.

E Hibernation temperature: set hibernation temperature.

E Automatic hibernation; after it is selected, the instrument will
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automatically hibernate according to the set time.
2. Log window: click this item,open log windowasshown inFig. 4-1.
3. Exit: ¢ | i c lat th@e Xop right corner of main interface of this program or this
item, window show irFig. 4-3-8 will popup.
x|
Sure to exit measurement control program?
[T Shut down computer

[T Wait for temperature dropping to 1000°C and exit

Fig.4-3-8
0 Shut down computer: after selecting it, the system will firstly 8XitS350
infrared sulfur analyzer program, then shut down computtrmatically
0 Wait for temperature dropping to 1000 and exi t : after sel e
system will wait the temperature of comkt
and exit SDS350infrared sulfur analyzer program, and then back to the
Windows desktop.
U Yes click the item andexit measurement & control progranf SDS350
infrared sulfur analyzer.
0 Noclick the item, cl ose APrompt Message
interface of measurement & control program SWDS350infrared sulfur
analyzer.
4.3.2 TemperatureMenu
Shown inFig. 4-3-9:

Temperature | Tezt Detection Dat
gk Start heating upla) Ctrl+s
% Stop heating uplD)  Ctrl+¥

| Hibernate (P) Ctrl+L |

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.
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2. Stop heatingup: click this menu or shortcut icon of shortcut icon bidue
program willautomaticallymake the instrument cool.

3. Hibernate: Click this menu, theystem will automatically hibernasecording to
the given parametgto protect the instrument

4.3.3 TestMenu

Shown inFig. 4-3-10:

Tezt | Detection Data management ERegilszter manage:

Start teazt

Stop test
Drift correction by using =selected records

Recaloulate 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. Shotig.i+3-11:

2. Stop test:click this menu or shortcut icon of shortcut icon bar to stop next test.
Current test is still vadi.

3. Drift correction by using selected recordsrefer toSection4.2

4. Recalculate theselected record: refer toSection4.2

5. Balanceweighing: Click this item, the program will realize online weighing.

Notice:

O Balancedata output condition shall be set as: norfunction save, print
by single step after sample being stabilize@613)

O Aftersampl e being stabilized, balanceneeds
manually to conduct weight transfer.

4 .3.4DetectionMenu
As hown inFig. 4-3-11

Detection | Data management EKegi

ﬂ NMarmal Detection

Initializing Sample plan

Fig. 4-3-11

1. Manual detection: CIl i c k t hi Manual D& tme cotri o e i con
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detectionwindow shown irFig. 4-3-12 will popup.

il x|
Input I State | &
Heating power =... Uncomnected
Take crucible Temperature pro... Colse
Heating =ztate o... Colse
Crucible detection Mo crucible
i Throw crucible ... No crucible
Bl EEOElE Sample plan’= p... Initial pozition
Sample sending ... Initial position
Push plate of z... Initial poszition LI
Gas circuit cleaning CutPut |Fu.nc:tions |
O iir pump Air punp (On/OfE)
O Floodlight Flowmeter floodlight(...
Fazs tightness O sv1 Master valwe (SV1)
detestion d sz Combustion—supporting. ..
O sva Block valve(5V3)
O svd Combustion-zupporting. ..
Clear away crucible To initial position Sample sending rod to...
O To ready position Sample sending rod to...
O To cooling position Sample zending rod to...
O To crucible test pozition Sample sending rod to...
Mous INo.l 'I O To crucible taking position Sample sending rod to...
SamplePlan to

O Push plate of zample plan forward Push plate of zample ...
O Puszh plate of zample plan back Fuzh plate of zample ...

O To initial position Push plate of =zample ...
O To ready position Fuszh plate of zample ...
O To test position Push plate of =zample ...

[” Permit single unit control

Fig. 4-3-12
Take crucibleclick this item, perform operation ¢dkingcrucible.
Sendcrucible:Click this item, perform operation gendingcrucible.
Gas circuitcleaning:Click this item, startgas circuitcleaning, untilclick
fi s tgaspircuitcleaning
Gas tightness detection: click this item and carry out gas tightness detection,
press the gas tightness detection strut bar acaptdisystem prompt, of the
SO, flow of aspitation flowmeter can return to OL, it means there is no gas
leakage, and the test can be conducted; otherwise, there is a gas leakage and
the test cannot be carried out, and trouble shooting shall be made.
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 sample placing tray to: select any position of domn box, click

this item to move sample placing tray to this position.



0 Permit single unit control: select this item, after inputting password, can
control certain single unit manuall@ervice technicians not fromSundy
Company shall not do the said opeation to avoid that disoperation
influencing normal operation of the instrument.

2 Sample tray initialization: Click this button to adjust the sample tray to the
initializing position manually.
4.35 Data Management Menu
Detail introduction refers to Chapter 5
4.36 Help Menu
Shown inFig. 4-3-13

Help |

Lhout (4]

Fig.4-3-13

1. About: click this item,youc an get the progra@itks versi ot

fiYesd | return to main interface of t he
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Chapter 5 Data Management

Click fAData Management 0 &bBS330infaredmai n
sulfur analyzer, popup the indicated window as Fib, &nd then enter into Data
Management window
5.1 Functions of the Main Forms

The main forms of the data base of 812S350infrared sulfur analyzer consist
of title bar, menu bar, shortcut button and data sheet etc. Every line in the data sheet
can be draged and placed at will for convenient viewing. The detailed introduction

to the menu as follows.

. SEI

Title bar System setting Edit Searching TView Data base Help

LEHARCIR <
p Auto No. d‘ Sample weight (mg) |Mad(%) \ 3, ad (%) | 3t, di%) | Test date | Begin time | End time | Tester Ewul

L0140 L7104 00 = Ut 1 UL4-US-1T  L7TbGIeT | L7156I1Y

Menu bar 120140317105 9.3 2.15 2.17 2.22 2014-03-17  17:56:57  17:57:40 Unirecord view window

A0140517106 0.6 2.15 2.04 2.08 2014-03-17  17:58:19  17:59:41
120140317107 100.1 2.15 2.16 2.21 2014-03-17  18:00:15  18:02:04 —— —
120140317108 100.6 2.15 2.18 2.25 2014-03-17  18:02:44  18:04:28 _~Gnple 100. 0
120140317100 100.1 2.15 2.04 2.08 2014-03-17  18:05:08  18:06:30 Mad (%)
120140317110 100.8 2.15 2.17 2.22 2014-03-17  18:07:08  18:08:52 S, (%) 0. 00
Shortcut 120140317111 100. 5 2.15 2.15 2.20 2014-03-17  18:00:30  18:11:20 g
120140317112 100. 3 2.15 2.19 2.24 2014-03-17  18:11:58  18:15:47 >
120140317115 100.1 2.15 2.10 2.15 2014-03-17  18:14:24  18:15:47 Tester
button 120140317114 100. 3 1.82 2.00 215 2014-03-17  18:16:25  18:17:48 Test date 201 4-04-11 -
120140317115 100.1 1.82 2.10 2.14 2014-03-17  18:18:25  18:19:40 . [5:18.35 |
120140317116 0.6 1.82 2.08 2.1z 2014-03-17  18:20:27  18:21:49
120140317117 99.6 .14 2014-03-17  18:22:2F | 18:23:50 Blepn e L:1E:5E
120140317118 0.8 b.15 2014-03-17  18:24:20  18:26:51 Renmarks
120140317119 100. 2 b.15 2014-03-17  18:26:20  18:27:52 Type i
120140317120 100.1 ~ 215 2014-03-17  18:28:32  18:20:53 Test method  |[EATE |
120140317121 9. 2 1. 2.10 2.14 2014-03-17  18:30:32  18:31:54 —_—
Device No.  |P00Z

120140317122 9.5 1.82 2.00 215 2014-03-17  18:32:32  18:35:58
120140317125 100. 3 1.82 2.10 2.14 2014-03-17  18:34:34  18:35:58 Tenp
120140317124 9.1 2.64 1.42 1.46 2014-03-17  18:36:34  18:37:57 Funidi ty
120140317125 9. 2 2.64 1.47 1.51 2014-03-17  18:38:34  18:40:13
120140317126 0.8 2.64 1.46 1.50 2014-03-17  18:40:51  18:42:21
120140317127 9. 2 2.64 1.47 1.51 2014-03-17  18:45:01  18:44:38
120140317128 100.1 2.64 1.47 1.51 2014-03-17  18:45:17  18:46:51
120140317120 100.1 2.64 1.47 1.51 2014-03-17  18:47:20  13:49:01
120140317130 0.6 2.64 1.44 1.48 2014-03-17  18:49:35  18:51:03
120140317131 9.4 2.64 1.46 1.50 2014-03-17  18:51:41  18:55:19 [
120140317132 100. 5 2.64 1.45 1.49 2014-03-17  18:55:58  13:56:42
120140317135 100.4 2.64 1.47 1.51 2014-03-17  18:56:20  18:5T:52
120140317134 100.1 3.22 1.88 1.94 2014-03-17  18:58:30  18:59:53
120140317135 9.9 3.22 1.90 1.96 2014-03-17  10:00:32  19:01:54
120140317136 100. 3 3.22 1.02 1.98 2014-03-17  10:02:32  19:05:58
120140317137 100. 2 3.22 1.89 1.95 2014-03-17  10:04:34  19:05:50
120140317138 100.4 3.22 1.89 1.95 2014-03-17  10:06:37  19:08:00
120140317130 0.8 3.22 1.01 1.97 2014-03-17  10:08:35  19:10:01
120140317140 100. 3 3.22 1.90 1.96 2014-03-17  10:10:30  19:12:02
120140317141 9.5 3.22 1.90 1.96 2014-03-17  10:12:41  19:14:08
120140317142 100.1 3.22 1.89 1.95 2014-03-17  10:14:43  19:16:07
120140317145 9.4 3.22 1.01 1.97 2014-03-17  10:16:45  10:18:08
120140317144 100. 5 2.71 4.20 4.32 2014-03-17  10:18:46  19:20:00
120140317145 9.6 2.71 4.15 4.27 2014-03-17  10:20:48  19:22:10
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Current datsbase: Tesr of?014|Record Number:3408Current:3222

Fig. 51
Right click mouse to pop up Figa
Export selected records: select different files to export after selecting records.
Column setting: Fun@in and operation are the same as main program.

Other function are the same as that with same menu.

nt



Fig.5-2
5.2 Functions of Each Menu Bar
5.2.1 System Menu
As Fig.51-1

Fig. 5-1-1
1. Seting: Click this bar, popup the window as Figl®

Fig.5-1-2
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