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BASIC THEORY



< >

CHNSAnalyzer g

OrganicElemental Analyzeé h 9 ik @simultaneous
technique to determinationof :

Carbon,

Hydrogen,

Nitrogen,

Sulfur,

containedin organicandinorganicmaterials

in solid, liquid, andgasforms.



Organicor inorganic,solid or liquidare weighedina

tin capsule.

Introduced intothe combustionreactor byan AS.

Insertedin the specialfurnaceheatedat 1020cC.

A smallvolume of pure Oxygenis addedto the
systemand helpsto burn the sample.

Reductiond ! & ® § BIL3SnMeéEtingthe sampleinto
elementalgases.

A separationcolumnand TCDdetector allows the

userto determine elements.
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Themoleculardesign of the FLASH00Series means thaboratories can

easily change theonfiguration toanyother, according taheir needsand

applicationfields.
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Hardwareconfigurations g

The instrument,in its different configurations,consists

in a singlestructure subdividednto two sections:

|. AnalyticalSection

II. Control Section

o




< NI EF=)

-~
&

rJa

T=779T

|. AnalyticalSection

Autosampler
Reactors
AdsorptionFilters

Furnaces

ChromatographicColumns

ThermalConductivityDetector (TCD)
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1. Autosampler

It performs the automaticinjection into the reactor of samples.

Liquidautosampler

Solidautosampler




Sampleloading
Samplecapacity:
Max. vial capacity:
Injections/vial:
Syringes
Sandard sampling:

Micro volume sampling:

Injection parameters
Max volume:
Min. Volume:
Increments:

ViscosityDelay:

11

8Vials
2ml
0-99

10ul
5ul

Sul

0.1pl
0.1ulsteps
Yes/No

Auto InjectorAl 3000
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Sampleloading
Samplecapacity:
Max. vial capacity:
Injections/vial:
Syringes
Sandard sampling:

Micro volume sampling:

Injection parameters
Max volume:
Min. Volume:
Increments:

ViscosityDelay:

12

105Vials
2ml
0-99

10ul
5ul

Sul

0.1pl
0.1plsteps
Yes/No

Auto SamplerAS3000

k

Al

._'.{-:'.3,4. .

AS 3000
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MAS200 RAutosamplerfor SolidSamples

It is mounted directly on the connectingfitting of

the concernedreactiontube.

It consistsof:

Anodizedaluminum block provided on the left
with fittings for carrier gasand purge gaslines

connection

32-position sampleholdingtray.

Upto 4 optionaltraysare available to

accommodate 125amples.
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2. Reactors

Thereactorscanbe quartztubesor specialsteel

tubes.

Thequartz and speciasteeltubes havea conical

bottom end.

Thespecialsteel reactors haveheir top end provided

with two through-holes.

Thefilling materialsusedvary according to the

analyticaldetermination required.
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If the sampleto be analyzed presentparticular
characteristicghigh presenceof inorganic
material) we suggest tansert the quartzcrucible

into the oxidation/ reduction reactor.

In this casat is necessaryo reduce theQuartz

Wool between CopperOxideand Electrolytic
Copperup to obtain a thinlayerandto reduce the
Copper Oxide proportionallyas shown irthe figure

above.

—C
1omn ———1

485-497mm |- 2
0.5-03mm

140 mm

1. QuartzWool
2. CopperOxide
3. ElectrolyticCopper
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After 200-300sampleshavebeen measured

(dependingon application and samplsize) the

reactor shouldbe replaced

After approximately 50 sampleshavebeen
measured (dependingn material and sample
amount)the quartz crucibleshould becleaned

andthe ash ofthe samplesbe removed.
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Startingfrom the reactor bottom (conicalend),
introduce a sufficientamount of quartz wool.

Plugwith your finger the mouthof the reactorconicalend.

Gently press theguartzwool usingthe rod provided.

Poursequentiallythe requiredfilling materials into the reactor

ensuring thateachlayer has the indicatecsize.

Put the othercomponentsand at eachstep gently pressthe

guartzwool usingthe rod provided.
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3. AdsorptionFilters

Accordingto the analyticalconfigurationrequired,
the following adsorptionfilters canbe used:
A Largefilter (Plexiglas)

A Smallfilter (Glass).
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Thefilling materialsusedvary accordingto the analytical
determination required.

The fillingof reactors requireghe use of quartavool.

Beforehandling quartzwool, we recommendo wear

glovesand face protection.

The fillingprocedureshould becarriedout on a wideand

cleanworkbench.
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Introduce into eitherof the tube endsa sufficientamount of

quartz woolto form the required layer.

While plugginghe tube mouth with yourhand, press gently the

guartzwool usingthe rod provided.

Screw the nut complete withts sealonto the threaded mouth

Poursequentiallythe requiredfilling materials into theadsorption

filter, ensuring thateachlayer hasthe indicated size.

At eachstep gently press thegquartzwool usingthe rod provided
Dothe lastlayerusing a sufficient quantity of quartzvool to form

the required layer.

Complete theprocedure byscrewingon the secondnut complete

with its seal
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4. Furnaces

Each furnaceonsists of a&candle surroundedoy an

electrical resistor.

The candlas plungedin arefractory material housed in a

metal compartment.

FurnaceTemperatureis monitored by a thermocouple
appropriately locatedin the furnace.
Furnace Cooling time variesccording to the operating

temperature setting.

The analyzer cabe equipped withone or two furnaces

according to the instrumentconfiguration.
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Do not open the furnaceompartment during

the operation.

Left furnace maximuntemp. 1450cC.

Right furnace maximuntemp. 1100cC.

Left FurnacePresentin all configurations.
RightFurnacePresentonly when required

by the instrument configuration.
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Asthe life time of the furnaceheaterislimited, do
not heat it to highertemperaturesthan necessary.
If you do not want to perform any analysisfor
about one day (e.g. over night), cool down the

furnaceto 400cC.

If youdo notwant to perform anyanalysisfor
more than oneweek, cool down bothfurnaceand

columnto ambienttemperature.
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Thechromatographiccolumnperforms the
chromatographicseparationof the reactionproducts
generatedduring the combustionor pyrolysis

process.

Thecolumncanbe kept at room temperature, or it

canbe placed inthe thermostatic chamberof the TCD

detector according to the instrumentonfiguration.

TheCHNSO and CHMD instrument versionsusetwo
analyticalcolumnsplaced inside theéhermostatic

chamber.



ColumnsApplication

Analytical Determination

Characteristics

Length OD ID 3 % 5 g

Materal G () () £ kg
= G = E
=

100 6 5 v

200 6 5 v v

300 6 5 V| v

15 6 4

S50 8 6 v

30 6 4

100 3 6

200 6 5
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Helium :GCgrade,
He flow:120- 140ml/min (measurementchannel)

and 100 ml/min (referencechannel)

Oxygen: 99.995 %purity,

Volumeand flow are proportional to thesample

weight and the samplenature.

Averageconsumption: 200z 300ml / analysis
In StandBy conditionthe Heliumflow decreases

to 10 ml/min while the Oxygenflow is cut off.
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