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SULFUR (DUMAS DRY COMBUSTION METHOD)

SCOPE
This method is for the simultaneous determination of Total Carbon, Total Organic Carbon, Total Nitrogen and Total
Sulfur in soil samples using an autoanalyzer.

PRINCIPLE

The sample weighed in a tin capsule container (silver capsules if total organic carbon is to determined) and stored in
the auto sampler, is dropped into the combustion reactor. The Container, coming in contact with an extremely
oxidizing environment, triggers a strong exothermic reaction. In the combustion process (furnace at 1000 °C), carbon
is converted to carbon dioxide; hydrogen to water; nitrogen to nitrogen gas/ oxides of nitrogen and sulphur to sulphur
dioxide. If other elements such as chlorine are present, they will also be converted to combustion products, such as
hydrogen chloride. A variety of absorbents are used to remove these additional combustion products as well as some
of the principal elements, sulphur for example, if no determination of these additional elements is required. The
combustion products are swept out of the combustion chamber by inert carrier gas such as helium and passed over
heated (about 600 °C) high purity copper. The function of this copper is to remove any oxygen not consumed in the
initial combustion and to convert any oxides of nitrogen to nitrogen gas. The gases are then passed through the
absorbent traps in order to leave only carbon dioxide, water, nitrogen and sulphur dioxide. The eluted gases are
conveyed to the thermal conductivity detector (TCD). The electrical signals generated by the detector are properly
processed by software providing carbon, hydrogen, nitrogen and sulfur percentages.
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Figure 1. FlashSmart NCS Configuration.

TEST PRECAUTIONS
a) Soil samples must be porfirised (grind fine and homogeneously) and was previously treated (dried and sieved to

2 mm).

b) It is necessary to add about 10 mg of vanadium pentoxide (V,0s) to ensure complete oxidation of all forms of
sulfur.
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