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Stirling cooler Vacuum chamberCold plate
• -210°C
• 1.4kg Copper

Trap
• 1500m2

• HayeSep D Actuator
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• two cw-DFB-QCLs @ 7.7 µm
• MPC of 76 m optical path
• TEC MCT IR-detector
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Compact & automated measurement system

• CH4, δ13C & δD
• Compact
• Automated (LabView)
• ~1 hour time resolution

Electronics (QCLAS)

Coolers/Pumps

TREX

QCLAS
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Field campaign at Dübendorf

 TREX-QCLAS (Empa)
 Sampling + IRMS

(UU, RHUL, MPI)
 CRDS, OA-ICOS
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 Successful CH4 preconcentration by TREX

 High precision CH4 isotopic analysis by QCLAS
≈0.1 ‰ for 13C and <0.5 ‰ for D-CH4

 Repeatability of TREX + QCLAS
0.19 ‰ for 13C and 1.9 ‰ for D-CH4

 Good compatibility of TREX+QCLAS with 
IRMS for 13C-CH4 and D

 Successful determination of source processes 

 6 months field campaign at Cabauw, NL
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Compact & automated measurement system



 13C and D and CH4 by QCLAS
CH4 by CRDS (Picarro)

 13C and CH4 by OA-ICOS (LGR)
13C and D and CH4 by flask sampling + IRMS

 13C and D and CH4 by flask sampling + IRMS

 13C and CH4 by bag sampling + IRMS

 13C and CH4 by CRDS (Picarro)



2015 ≈ 1840 ppb
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• Oct. 2014 – March 
2015

• 20 m height



Compact & automated measurement system

• δ13C & δD
• Kompakt
• Vollautomatisch (LabView)
• <2.4kW
• ≈350 kChf

Optics

Electronics (QCLAS)

TREX

Coolers/Pumps



 Successful CH4 preconcentration by TREX

 High precision CH4 isotopic analysis by QCLAS
≈0.1 ‰ for 13C and <0.5 ‰ for D-CH4

 Repeatability of TREX + QCLAS
0.19 ‰ for 13C and 1.9 ‰ for D-CH4

 4 months field campaign at Cabauw, NL

 Good compatibility of TREX+QCLAS with 
IRMS for 13C-CH4 and D

 Mainly ruminant sources
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 Introduction

 Analytical Technique

 Campaign in Dübendorf 

 Conclusion and Outlook



Stirling cooler Vacuum chamberCold plate
• -210°C
• 1.4kg Kupfer

Trap
• 1500m2

• HayeSep D Aktuator


