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CHNS Analyzer 

· Organic Elemental Analyzer άh9!έ is a simultaneous 
 

technique to determination of : 
 

Carbon, 

Hydrogen,  

Nitrogen,  

Sulfur. 

contained in organic and inorganic materials 

in solid, liquid, and gas forms. 
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CHNS Combustion sequence 

1. Organic or inorganic, solid or liquid are weighed in a  

tin capsule. 

 

2. Introduced into the combustion reactor by an AS. 

3. Inserted in the special furnace heated at 1020ϲC. 

4. A small volume of pure Oxygen is added to the  

system and helps to burn the sample. 

5. Reduction ά¦ǎƛƴƎ ŎƻǇǇŜǊέ converting the sample into  

elemental gases. 

6. A separation column and TCD detector allows the  

user to determine elements. 
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Instruments configuration 

The molecular design of the FLASH 2000 Series means that laboratories can  

easily change the configuration to any other, according to their needs and  

application fields. 

· CHN 

· CHNS 

· NC ORG 

· NCS 

· NC soil 

· N lube 

· N org 

· N protein 

· Oxygen 

· Sulphur 
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Hardware configurations 

The instrument, in its different configurations, consists 

 

in a single structure subdivided into two sections: 

 
I. Analytical Section 

 
II. Control Section 
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I. Analytical Section 

1. Autosampler 

 
2. Reactors 

 
3. Adsorption Filters 

 
4. Furnaces 

 
5. Chromatographic Columns 

 
6. Thermal Conductivity Detector (TCD) 
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1. Autosampler 

· It performs the automatic injection into the reactor of samples. 

· Liquid autosampler 
 

· Solid autosampler 
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Auto Injector AI 3000 

8 Vials 

2 ml 

0-99 

Sample loading 

Sample capacity: 

Max. vial capacity:  

Injections/vial: 

Syringes 

Standard sampling: 10µl  

Micro volume sampling: 5µl 

Injection parameters  

Max volume:  

Min. Volume :  

Increments:  

Viscosity Delay: 

5µl 

0.1µl 

0.1µl steps  

Yes/No 
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Auto Sampler AS 3000 

105 Vials 

2 ml 

0-99 

Sample loading 

Sample capacity: 

Max. vial capacity:  

Injections/vial: 

Syringes 

Standard sampling: 10µl  

Micro volume sampling: 5µl 

Injection parameters  

Max volume:  

Min. Volume :  

Increments:  

Viscosity Delay: 

5µl 

0.1µl 

0.1µl steps  

Yes/No 
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· It is mounted directly on the connecting fitting of  

the concerned reaction tube. 

 

It consists of: 

· Anodized aluminum block provided on the left  

with fittings for carrier gas and purge gas lines  

connection. 

 

· 32-position sample-holding tray. 

· Up to 4 optional trays are available to  

accommodate 125 samples. 

MAS 200 R Autosampler for Solid Samples 
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2. Reactors 

Å The reactors can be quartz tubes or special steel 

 
tubes. 

Å  The quartz and special steel tubes have a conical  

bottom end. 

 
Å The special steel reactors have their top end provided 

 
with two through-holes. 

Å The filling materials used vary according to the  

analytical determination required. 
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· If the sample to be analyzed presents particular 

 
characteristics (high presence of inorganic 

 
material) we suggest to insert the quartz crucible 

 
into the oxidation/ reduction reactor. 

 
· In this case it is necessary to reduce the Quartz 

Wool between Copper Oxide and Electrolytic 

Copper up to obtain a thin layer and to reduce the 

Copper Oxide proportionally as shown in the figure 

 
above. 

CHNS Reactors 

1. Quartz Wool 

2. Copper Oxide 

3. Electrolytic Copper 
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Reactor Cleaning 

· After 200-300 samples have been measured 

(depending on application and sample size) the  

reactor should be replaced. 

· After approximately  50 samples have been  

measured (depending on material and sample  

amount) the quartz crucible should be cleaned 

and the ash of the  samples be removed. 
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Refill Reactor 

· Starting from the reactor bottom (conical end), 

 
introduce a sufficient amount of quartz wool. 

 
· Plug with your finger the mouth of the reactor conical end. 

 
Gently press the quartz wool using the rod provided. 

· Pour sequentially the required filling materials into the reactor  

ensuring that each layer has the indicated size. 

 
· Put the other components and at each step gently press the 

 
quartz wool using the rod provided. 
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3. Adsorption Filters 

According to the analytical configuration required, 

 

the following adsorption filters can be used: 

 

Å Large filter  (Plexiglas) 

 

Å Small filter  (Glass). 

18 



Refill the Adsorption Filters 

Å The filling materials used vary according to the analytical 

 

determination required. 

 

Å The filling of reactors requires the use of quartz wool. 

Å  Before handling quartz wool, we recommend to wear  

gloves and face protection. 

Å The filling procedure should be carried out on a wide and  

clean workbench. 
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Steps 

· Introduce into either of the tube ends a sufficient amount of 

quartz wool to form the required layer. 

· While plugging the tube mouth with your hand, press gently the  

quartz wool using the rod provided. 

 

· Screw the nut complete with its seal onto the threaded mouth 

· Pour sequentially the required filling materials into the adsorption  

filter, ensuring that each layer has the indicated size. 

 

· At each step gently press the quartz wool using the rod provided 

· Do the last layer using a sufficient quantity of quartz wool to form  

the required layer. 

· Complete the procedure by screwing on the second nut complete  

with its seal 
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4. Furnaces 

· Each furnace consists of a candle surrounded by an 

electrical resistor. 

· The candle is plunged in a refractory material housed in a  

metal compartment. 

 

· Furnace Temperature is monitored by a thermocouple 
 

appropriately located in the furnace. 

·  Furnace Cooling time varies according to the operating  

temperature setting. 

·  The analyzer can be equipped with one or two furnaces  

according to the instrument configuration. 
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· Do not open the furnace compartment during 

 
the operation. 

 
· Left furnace maximum temp. 1450 ϲC . 

 
· Right furnace maximum temp. 1100 ϲC . 

 
· Left Furnace Present in all configurations. 

· Right Furnace Present only when required  

by the instrument configuration. 
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Notes 

· As the life time of the furnace heater is limited, do 

 
not heat it to higher temperatures than necessary. 

· If you do not want to perform any analysis for  

about one day (e.g. over night), cool down the  

furnace to 400 ϲC . 

· If you do not want to perform any analysis for  

more than one week, cool down both furnace and  

column to ambient temperature. 
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5. Column 

· The chromatographic column performs the 

chromatographic separation of the reaction products  

generated during the combustion or pyrolysis  

process. 

· The column can be kept at room temperature, or it  

can be placed in the thermostatic chamber of the TCD  

detector according to the instrument configuration. 

· The CHNS-O and CHN-O instrument versions use two  

analytical columns placed inside the thermostatic  

chamber. 
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Columns Application 



Gases 

Helium : GC grade, 

 
· He flow: 120 - 140 ml/min (measurement channel) 

 
and 100 ml/min (reference channel) 

 
Oxygen : 99.995 % purity, 

· Volume and flow are proportional to the sample  

weight and the sample nature. 

 
· Average consumption: 200 ς 300 ml /  analysis 

· In Stand-By condition the Helium flow decreases  

to 10 ml/min while the Oxygen flow is cut off. 
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