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Atomic physics – How photons are emitted
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Spark OES Spectrum 130nm – 800nm
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CCD based Spark OES architecture
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Spark Stand architecture 
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Calculation of results from Calibration Curve

result comparison to previously
measured set of calibration samples
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Emission spectrometry is a 
relative measurement method
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Recalibration, Standardization or Drift correction
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Type Calibration
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Illustration of exaggerated concentration 
error Δ in a calibration curve where 
Type calibration correction can be used 
to improve accuracy. 
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Type Calibration and measure program
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Measurement Quality Triangle
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Argon Purity
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The purer the argon the more material is vapourised from hard to burn materials.
This results in a well defined condensate ring around the burn.
Hard to burn material chemical composition  C > 3.5%, Si > 2.5%, Mn > 0.6%.  
Bottled Ultra High Argon purity improves to  > 99.9999% after flowing through oxiclear purifier.



Sample Quality

12Spectrosource Pty Ltd copyright 2025



Sample Quality
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Reference material hierarchy
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Certified Reference Materials (CRMs): Certified Reference Materials standards are 
considered to provide the highest level of accuracy, uncertainty and traceability for 
Spark OES. The certificate of analysis (COA) is derived from the results >5 NATA 
accredited or equivalent laboratories.

Reference Materials (RMs): Reference Materials are produced or analysed by a 
NATA accredited or equivalent Laboratory. The certificate of analysis (COA) must 
reference the NATA accredited or equivalent laboratory results.

Set Up samples (SUS): Reference materials produced by accredited laboratories for 
the purpose of calibrating Spark Optical Emission Spectrometers. 

In-House materials: These are prepared by a laboratory itself for use in daily 
operations when a suitable CRM or RM is unavailable. Their preparation, 
homogeneity, and stability must be carefully documented according to standards.



Manufacturing In-House material standards
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CRM and RM standards often do not match the chemical composition requirements for the 
many metal grades manufactured by Foundries.

When the chemical composition of a melt matches the chemical composition of a specific 
grade then 5 chilled cast samples should be taken.

The 5 chilled cast samples must be analysed on the spark OES (minimum 3 x sparks per 
sample). The chemical analysis results of each sample should closely match each other.

One of the chilled cast samples must be set to a NATA accredited laboratory for chemical 
analysis. The returned sample together with its certificate of analysis must be held as the 
master IN-House material standard.



Chemical analysis results CRM standard vs 
Furnace sample
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Measurements made on spectrometer nearing its annual service cycle which is evident in the results being less than desired . 



Type Calibration and Type grade check 
programs applied to a control sample
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Type Calibration and Type grade check 
programs applied to an alloy grade sample
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Measurement Quality Triangle
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Material Data Base / Grade Table

double click

• software compares analysis results with 

element concentration ranges and 

reports grade maches

• virtually unlimited material data entries

• international material standards as well 

as customised data base can be loaded

• Specific material data base can be 

linked to a measuring program
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Summary of The analytical Process
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Sample taking Sample preparation Chemical analysis
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Thank you.  
For more information or feedback contact Glen Thiele 

mobile: 0420323577
email: info@spectrosource.com.au
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