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Table S1. Results of experiments performed under identical conditions for reproducibility confirmation (CaCO3/1 

N HCl/EtOH, 100 kGy × 1, n = 3). Primary data of GC/CE analysis and averages/standard deviations. 

 
 

 

 

Fig. S1. Typical GC-MS charts of CO, CH4, and C2H6 (100 kGy × 1). 
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Table S2. GC primary data for EB-irradiated samples treated under different conditions.  

 

 

 

Fig. S2. 13C NMR (400 MHz, D2O) spectra of reference samples [0.4 mL irradiated solution/0.2 mL D2O mixtures] 

after EB irradiation (100 kGy × 1). 

 

 
Fig. S3. Qualitative UV spectra of reference samples and of the reaction solution before EB irradiation. 
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Fig. S4. Selected GC-MS charts of aqueous phases. (a) Complete charts [different intensity scales], (b) MeOH 

analysis chart.  
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Fig. S5. Qualitative UV spectra (H2O, 3–10%) of pure compounds observed in MS spectra. 

 

Table S3. Concentrations of organic acids (including all isotopes) in the aqueous phase estimated by CE analysis. 

 

 

 

Fig. S6. Typical CE electropherogram of the aqueous solution (100 kGy × 1). 
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Table S4. Comparison of 13C/12C isotope ratio between natural organic acids and experimentally observed organic 

acids (300 kGy irradiated sample). (a) Formate, (b) acetate, and (c) propionate ratios. 

 

 

–: Not detected 

 

 

Table S5. 13C organic acid concentrations estimated by CE and GC-MS analyses.  

 
–: Not detected 


