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Figure SI-1. Calibration curve for FA concentration determination.  



 

 

Figure SI-2. Boiling point and viscosity of aqueous ACN radiolysis products. Compounds 

in the upper right quadrant are more likely to remain when water is driven from the 

system. 



 

 

Figure SI-3. 13C-NMR results demonstrating concentration by evaporation of water from 

an aqueous mixture of major ACN radiolysis products heated at >100°C over 20 hours.  

 



Figure SI-4. A simple box model of FA production incorporating a constant production 

rate A (in units FA per unit time) and a proportional degradation rate B (in percent 

degradation per unit time) limits the maximum FA reservoir size to the ratio A/B. FA 

production rates associated with atmospheric synthesis 20 and cometary influx 28 are simply 

too low to allow the buildup of FA because degradation rates are too high under plausible 

ambient conditions.  



Table SI-1. Radiolysis product list for 30% acetonitrile and water at 2.92kGy/hr and 3200kGy total dose.  

Compound number Retention time (min) Compound Similarity Index 

1 2.315 carbon dioxide 95 

2 2.635 acetaldehyde 96 

3 3.01 acetone 92 

4 3.41 methyl alcohol 96 

5 3.51 2-butanone 96 

6 3.68 ethanol 88 

7 4.105 2,3-butandedione 90 

8 4.425 acetonitrile 94 

9 5.66 butanenitrile 87 

10 6.485 2-butenenitrile 89 

11 7.775 acetaldoxime 87 

12 8.205 1,3,5-triazine,2,4,6-trimethyl- 95 

13 8.405 acetoin 87 

14 10.565 acetic acid 92 

15 13.045 acetamide,N-methyl- 91 

16 13.145 formamide,N-methyl- 92 

17 14.47 acetamide 96 

18 14.78 formamide 94 

19 15.04 propanamide 92 

20 15.145 2-methyl-3-oxobutyronitrile 86 

21 15.355 5-oxohexanenitrile 90 

22 15.58 2-hexanol 85 

23 16.655 DL-alanine,N-acetyl 89 

24 16.74 propanenitrile,3-hydroxy- 89 

25 19.065 1H-imidazole,1,2-dimethyl 92 

26 19.205 succinonitrile 97 

27 19.44 6-methyluracil 81 

28 19.675 3,4,5-trimethylpyrazole 90 

29 20.345 propanamide,2-hydroxy 92 

30 21.335 uracil analog? 79 

31 22.285 carbamic acid, methyl ester 86 

 



Fragmentation spectra for compounds in Table SI-1. Note highlighted locations of retention time, 
compound name and similarity index in first two compound fragmentation spectra images.  
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