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Figure S1. The schematic plot of HTL, concentration, and separation processes. 
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Figure S2. Gas yield and composition. 

Figure S3. Total nitrogen loss during concentration of aqueous phase. 
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Figure S4. Thermogravimetric curves of the bio-crudes obtained in different 
experiments. 

Figure S5. Categorized GC-MS analysis results for the bio-crude samples achieved 
from recirculation set of experiments. 
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Table S1. The major organic compounds (relative peak area ˃ 1 %) identified in bio-crude 
obtained at first and second cycles non-catalytic and K2-CO3 catlytic experiments. 

No. RT Compound Peak Area (%) 
Non-1st Non-2nd K2CO3-1st K2CO3-2nd 

1 11.39 1,5,5-Trimethyl-6-methylene-cyclohexene ND* 1.32 ND 1.78 
2 12.05 Undecane ND 1.81 1.02 1.34 
3 13.32 1-Ethyl-2-pyrrolidinone ND 1.56 ND ND 
4 14.37 3-Cyclohexene-1-carboxaldehyde, 1,3,4-trimethyl ND ND 1.11 1.27 
5 19.30 Dodecanoic acid 1.02 ND ND ND
6 21.51 Tetradecanoic acid 1.34 ND ND ND 
7 23.57 n-Hexadecanoic acid 7.74 5.11 7.42 4.59 
8 23.78 Hexadecanoic acid, ethyl ester 1.78 1.48 2.87 2.01 
9 24.45 Dodecanoic acid, 3-hydroxy 1.12 1.04 1.0 ND 

10 25.31 Vaccenic acid 23.19 20.31 19.77 15.14 
11 25.41 9-Octadecenoic acid (Z)-, methyl ester 6.62 4.55 8.26 6.16 
12 25.67 9-Octadecenamide, (Z) 3.13 2.17 2.26 1.90 
13 25.94 N-Methyldodecanamide 2.76 3.33 1.34 4.89 
14 26.28 N,N-Dimethyldodecanamide 4.10 8.60 3.5 7.56 
15 27.21 9-Octadecenamide, (Z)- 3.70 4.61 3.92 4.86 
16 27.76 9-Octadecenamide, N,N-dimethyl 4.90 7.41 4.06 5.01 
17 28.18 Oxiraneoctanoic acid, 3-octyl-, cis ND 1.12 1.16 ND 
18 28.52 Ethyl iso-allocholate 3.1 1.30 3.15 1.45 
19 28.91 n-Dodecanoylpyrrolidine ND 1.89 ND 2.10 
20 29.64 Oleic diethanolamide 1.02 2.04 1.20 ND 

*ND: Not detected
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Figure S6. Inorganic elements distribution during HTL process. 




