MAX PLANCK INSTITUTE
FOR CHEMISTRY

Prof. Jonathan Williams
Prof. Peter Kaul

¥ | KLUGER Transfer
e |

Klima — Umwelt — Gesundheit — Transfer




Volatile

Organic VOC
Compounds



Average Human Odour Threshold (ppm)

Olfactory Thresholds for Chemical Families
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Global emissions of Volatile Organlc Compounds
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Secondary Particles

Photosynthesis

NOx
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TOF-MS

1) Proton Transfer Reaction Time of Flight Mass Spectrometry

lon Source | PTR Drift Tube | Transfer Lens System
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Speciated Monoterpenes
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2) Gas Chromatography Mass Spectrometry
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a-Pinene
j-Pinene
Limonene
Camphene
yv-Terpinene
B-Myrcene
Thujene
Ccimene
a-Phellandrene
[-Phellandrene
Terpinolena
a-Terpinene
Sabinene
Tricyclene

PTR-ToF-MS and GC-ToF-MS at 325m

Total Monoterpenes 320 m Average Diel Cycle - CAFE Brazil flight days Dec 22 - Jan23
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BRAZIL

Chemistry of the Atmosphere

Field Experiment in Brazil
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BRAZIL -
R Isoprene over the Amazon Rainforest
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Nidhi Tripathi, Nijing Wang, Achim Edtbauer, Akima Ringsdorf, Bianca Krumm, Thomas Kluepfel






And there is no complicating
atmospheric chemistry

We know the main plant species/soil
types and can monitor them




6'3C value (%., VPDB)
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Decoding with isotopically labelled 13CO2
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Werner et al. Science. 2021
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Nommlaised average

Drought brings chiral changes

Pre-drought - NMIldic.lriqughtr )

) O T . S - : 1 : 1 1
08 . 0.8 ~ 08 0.8
0.6 | 06 ~ 06 06
04 o‘ 04 { 04
osz&‘ 0.2 , 02!

04

0.2

0 0 0
0246 81012141818202224 02 46 B1012141618202224 0248 81012141618202224 02468 1012!416!8202224 0 246 81012141618202224

e (+)-@lipha-pnene (-)-beta-pineng —— (+)-alpha-pinene (+)-imonene

— (-}-alpha-panene (-)-beta-pinene

(+)-alpha-pinene (+)-imonene

Emissions increase upon drought (possible feedback mechanism)

Chiral compounds peak at different times of day
Chiral emissions shift in the drought

Byron et al. Nature 2022



Green Leaf Volatiles
(Z)-3-hexenal, (Z)-3-hexenol and hexenyl acetate



Smell of cut grass attracts the Storks
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Field sprayed with chemical mixture but not cut attracted Storks
Field covered in cut grass from elsewhere (but not itself cut) attracted Storks

Wikelski et al. Nat Sci Rep 2021.
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