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Analysis of sub ppb trace impurities in UHP Oxygen 

APPLICATION NOTE

Measuring low ppb trace impurities in controlled environment has always been required by the semiconductor 
manufacturing process and laboratory. Over years, the tendency is to keep improving the purity level of the 
manufacturing process to increase the range of uses of the electronic components produced. The detection 
of sub ppb impurities down to 0.1ppb is possible with the MultiDetek3 series using the micro plasma emission 
patented technology. Offering the modern semiconductor installations, the capacity to improve the quality 
and production.

LDETEK SOLUTION

The Multidetek3 industrial gas chromatograph has been configured with the plasma emission detector using Helium as carrier gas. 
The unit is constructed using multiple channels to allow the simultaneous analysis of sub ppb impurities H2-CO-CO2-NMHC-N2-CH4 in 
balance pure Oxygen. The analysis is performed in less than 13 minutes for all impurities. In case faster analysis time is required, the 
MultiDetek3 has the capacity to have a dual sample inlet that allow to perform parallel chromatography. In this mode, some critical 
impurities can be focused to be analysed very fast while the less critical impurities keep using the standard analysis time. This analysis 
technique with dual sample inlet, having fully independent data management/parameters offer more possibilities.

MultiDetek3 PlasmaDetek2
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RESULTS

Chromatogram of trace 
ppb H2-CO-CO2-C3H8 
in balance Oxygen

Chromatogram of trace 
ppb N2-CH4 in balance 
Oxygen
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COMPONENTS CONCENTRATION (ppb) PEAK HEIGHT NOISE LDL (3X NOISE)

H2 508 2500mV 0.2mV 0.1ppb

CO 508 2500mV 0.2mV 0.1ppb

CO2 537 2700mV 0.2mV 0.1ppb

C3H8 496 2500mV 0.2mV 0.1ppb

N2 445 2200mV 0.2mV 0.1ppb

CH4 500 2500mV 0.2mV 0.1ppb

Limit of detection (based on 3 times the noise level from a blank)

Stability: Based on the GC standards. Within few hours runs, being lower than 10% of 3*CV%

Repeatability: Based on the GC standards. Using 6 of 10 consecutive runs, being lower than 5% of 3*CV%

Note: other LDL could be obtained with different injection volume and chromatographic condition.
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CONCLUSION

The MultiDetek3 process industrial gas chromatograph configured with PED can achieve a lowest detection limit of 0.1ppb for impurities 
in pure Oxygen. The GC offers an integrated temperature-controlled system which allows to achieve better sensitivity and stability. The 
gas chromatograph comes with all standard communication protocols and data management system required by the industries. Using 
the dual sample inlet mode, quicker analysis can be performed when quick critical measurement is important. 

Results for 6 of 10 consecutive analyses
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