
PREPARATION

DRILLING/CRUSHING/MILLING
Samples can be crushed and milled to ensure a 
uniform, representative sample is taken for analysis.

METHODS

ANALYSIS THEORY
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C,S,N,O Analysis

METALS/ALLOYS/REFRACTORIES/NON-METALS
• Carbon, Sulphur
• Total Carbon
• Free Carbon
• Acid insoluble Carbon
• Nitrogen, Oxygen

Normal levels are ppm to low % levels

Carbon and Sulphur can be determined to very high 
levels up to 100%

Nitrogen and Oxygen can be determined up to 50%, 
but the weights used are very small. The samples must 
be uniform and very fine to be able to determine high 
levels of Nitrogen & Oxygen

CARBON AND SULPHUR
Samples are weighed into a ceramic crucible and heated in a 
furnace in an oxygen atmosphere

NITROGEN & OXYGEN
Samples are weighed into a graphite crucible and heated in a 
furnace in a helium atmosphere

CARBON AND SULPHUR
A sample is heated in an oxygen atmosphere. The carbon 
is detected as Carbon Dioxide using an infra-red cell. The 
Sulphur is detected as Sulphur Dioxide using an infra-red cell.

Chemical traps ensure any Carbon Monoxide is converted to 
Carbon Dioxide.

The Carbon and Sulphur are the completely recovered.

FREE CARBON
The sample is pre-treated to destroy any chemically 
combined carbon. The remaining free carbon can then  
be determined after filtration and drying.
NITROGEN & OXYGEN
A sample is heated in a helium atmosphere. The Oxygen 
combines with the Carbon in the crucible and is detected as 
Carbon Dioxide using an infra-red cell. Chemical traps ensure 
any Carbon Monoxide is converted to Carbon Dioxide. The 
Nitrogen is detected as N2 using thermal conductivity and the 
computer displays an elemental nitrogen figure (N).  
This is not N2 

Calibration for C,S,N,O is based on traceable 
reference materials.
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ISO 17025 Accreditation ensures traceability of analysis with certified reference materials and QC samples independent of XRF Calibration. 
Balances are calibrated to ISO17025 requirements. QC charts and Excel spreadsheet data plotting for monitoring of trends. Periodic reviews of uncertainty data.

To find out more call our Analytical Business Specialist for new projects, 
Zia Khan now on 07714 311 820 or zkhan@lsm.co.uk/ labsales@lsm.co.uk


