


Heavy Clouds (prevented UV irradiation?) 

Electric Discharges 

Volcanic Activity 

Oceans 4.325 Ga (Salty and possibly full of Organics) 

Deep Atmosphere (>102 atm CO2 + H2O, 1 atm N2  
                                   + traces of  H2, CH4, NH3, CO, He, HCN) 



Heavy Bombardment 

Origin of Biomolecules forming 
Molecular Life? 



Greenland, Isua, 13C deficiency in carbonaceous inclusions 
in apatite minerals 



Molecular Life 





R. Saladino E. Di Mauro Formamide 
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Time Before Present (Ga) 

1.5 Bill. Years 
It is a geological proces! 









Laser Shot = 150 J 

Chemical laser (C3F7 + Ar), λ = 1315 nm, E = 1 kJ / 0.5 ns 
 

2 ml HCONH2 + nitrogen, Irradiated by 15 pulses 



I 
Irradiated  

Sample 



Ferus M, Civis 
S et al. (2012)  
J Am Chem 
Soc 
134:20788–
20796 



Electric Discharge and Time Resolved Spectroscopy of Formamide Plasma 





Chemical Models of Laser Spark Plasma – Calculations and Experimental Results of Pyrolysis 



Unified Mechanism of Formamide Dissociation 

Ferus M , Civis S et al. (2014)  
J Phys Chem 118:719–736. 





Ferus M , Civis S, Šponerová J 
et al. (2015)  
PNAS 112:657–662. 
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1. Destruction of biomolecules during LHB 

    Maybe it was source of energy!  

Formamide is dissociated mainly to 

HCN+NH3 (optimum for NH3 about 180 oC) 

This is proof of theoretical predictions and 

revision of previous results. No catalysator 

is needed for HCN formation. 

Purine was detected in our samples using 

HPLC and GC-MS chroatography. 

Questions 

Mechanism of catalysis (Saladino´s work). 

Other parent molecules (HNCO). 
 

Formamide dissociation chemistry - our results 

2. One pot synthesis problem. 

    One molecule, one system, one catalyst. 

     
3. Emergence of living structures after LHB. 

    LHB was a geological process leading to  

    biomolecules. 

4. RNA world is highly probable. 

    The synthesis of basic components is  

    reasonably simple. 


