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The global CH, cycle
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CH, Isotopes
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0.1 %o for §'3C-CH, > Precision = ppt (10-12)




Analytical Technique




CH,-Preconcentration

Stirling cooler

Trap
« 1500m?2
« HayeSep D Actuator
mm -
‘W
Cold plate Vacuum chamber

« -210°C
« 1.4kg Copper



CH,-Separation




Laser spectroscopy

0.35 100
CH,= 635 ppm
Peo= 39.62 hPa
0.30 4 °
Tce": 304.41 K — 80 =
0.25— - Measurement 3,
— Fit 3
12 [
S o204 | CHe % &2
2 I CH € @
2 | H,0 2 g
2 0.15 — 2 L 40 3’{)%
X
0.10 — 3,
—20 ¢
0.05 —
|
T T 0
1295.60 1295.65 1295.70
Wavenumber [cm'1]
0.06 1 CH,= 635 ppm |- 14
Pce": 39.62 hPa
0.05 — Tee=304.41K 12 =
3
Measurement | 11 5'4
c 0.04 — —— Fit 3 &
K] I CH, g 2 3
PEERNEE QENCT & IRUTINHGRY E I c 9
5 0.03 | CHD ® 3
< I H0 —6 ‘.5
0.02 x
— 4 o,
 twocw-DFB-QCLs @ 7.7 um - 8
i 01 -2
« MPC of 76 m optical path

« TEC MCT IR-detector 0.00 e o

1306.95 1307.00 1307.05

Wavenumber [cm'1]



Laser spectroscopy — Allan precision
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Compact & automated measurement system

— QCLAS
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Electronics (QCLAS)

TREX

Coolers/Pumps

AN
AR

CH, &6'°C & &D
Compact

Automated (LabView)
~71 hour time resolution




Field Campaign in Dibendorf




Field Campaign in Dubendorf
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» TREX-QCLAS (Empa)

» Sampling + IRMS
(UU, RHUL, MPI)

» CRDS, OA-ICOS



Repeatability

® TREX + QCLAS
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Temporal trends
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Compatibility
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Source processes
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Conclusion & Outlook

v
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Successful CH, preconcentration by TREX

High precision CH, isotopic analysis by QCLAS
~0.1 %o for 8'3C and <0.5 %o for D-CH,

Repeatability of TREX + QCLAS
0.19 %o for 8'3C and 1.9 %. for 8D-CH,

Good compatibility of TREX+QCLAS with
IRMS for 8'3C-CH, and 6D

Successful determination of source processes

6 months field campaign at Cabauw, NL
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Compatibility — preliminary resuits

TREX + QCLAS [%0]
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Compact & automated measurement system




Participants campaign Dubendorf

= 313C and 6D and CH, by QCLAS
CH, by CRDS (Picarro)

= 3'3C and CH, by OA-ICOS (LGR)
613C and 6D and CH, by flask sampling + IRMS

= 3"3C and 8D and CH, by flask sampling + IRMS

= 3"3C and CH, by bag sampling + IRMS

= 3"3C and CH, by CRDS (Picarro)
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The global CH, cycle

2015 = 1840 ppb



CH, Isotopes

12CH, 13CH, 12CH,D

98.9% 1.1% 0.06%




Cabauw - Messkampagne

* Oct. 2014 — March
2015
« 20 m height




Compact & automated measurement system

,1\
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Optics

Electronics (QCLAS)

TREX

Coolers/Pumps

AR

SPC & 8D

Kompakt

Vollautomatisch (LabView)
<2.4kW

~350 kChf




Summary and Outlook

v

v

Successful CH, preconcentration by TREX

High precision CH, isotopic analysis by QCLAS
~0.1 %o for 8'3C and <0.5 %o for 8D-CH,

Repeatability of TREX + QCLAS
0.19 %o for 8'3C and 1.9 %o for 6D-CH,

4 months field campaign at Cabauw, NL

Good compatibility of TREX+QCLAS with
IRMS for 6"3C-CH, and 6D

Mainly ruminant sources



Temporal trends
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Compatibility — preliminary resuits

TREX + QCLAS [%o0]
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CH,-Extraktion

Trap
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Stirling cooler Cold plate Vacuum chamber
« -210°C
* 1.4kg Kupfer



