Is catalysis in meteorites relevant to
the origin of life?

Jordi Llorca




Why meteorites? Because we know
some of them contain organic molecules
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Compound type Concentration  Identified  Carbon chain Examples of molecules

(ppm) compounds length
Aliphatic hydrocarbons 35 210 CC Propane. isobutane, hexane
Aromatic hydrocarbons 25 87 € C. Pyrene. phenantrene. benzene. toluene
Alcohols 11 8 C,-C, Ethanol. methanol. propanol
Aldehydes and ketones 27 9 C,-C; Dimethylketone. acetaldehyde. formaldehyde
Carboxylic acids 350 63 C,-C, Acetic acid, propionic acid, valeric acid
Hydrocarboxylic acids 15 101 C,-C, Lactic acid. o-hydroxy glutaric acid
Amines 8 10 C,-C, Methylamine, propilamine
Amides 62 4 C,-C, Urea, guanylurea. phenylurea
Amino acids 60 78 C,-C, Glycine. a-aminoisobutyrie acid. 1sovaline
Purines and pyrimidines 2 5 C,-C. Adenine. xanthine. guanine, uracil
Other heterocyeles ] 38 C.-C, Dibenzothiophene. quinoline
Sugar-related 60 27 C,-C, Glycerol. tartaric acid. glucitol. erythritol
Sulfonic and phosphonic acids G5 12 C,-C, Methyl sulfonic acid, ethyl phosphonic aeid
Polymer >14300 - G o CooHie V5008, (Murchison)
Total >15000 652
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Any other input of organic molecules
from space?




Yes, interplanetary dust particles

Organics




Where and how were all these
organic molecules formed?



= Interstellar medium

= Nebular gas-solid reactions
(Fischer-Tropsch-type)

) Parent body in situ alteration




Experimental evidences: working in
the laboratory

l. “Reproducing” the solar nebula
Il. Using meteorite samples

I1l. Clays in carbonaceous chondrites



. “Reproducing” the solar nebula
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Relative abundance

Relative abundances of C,-C. hydrocarbons
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H,/CO=4, 1 atm
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ll. Using meteorite samples
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A - - - - 3.0027 3.0027 H,/CO
B KGO007 oC H6 0.5012 2.4996 3.0008 H,/CO
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lll. Clays in carbonaceous chondrites

Complexity




Organic Aqueous
molecules alteration
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But are the organics really within clays?

e

a) Intensity
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Final thoughts




New surprises?

OSIRIS-Rex (NASA)
24 September 2023
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Meteorites might be important from the origin of life perspective
(among others), so we need to recover them:
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Meteorites




