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Table S1. Ultimate, proximate, and biochemical properties of the biomass.

Analysis Value
Ultimate analysis (wt. %)

C 51.7+£0.4
H 7.5+0.1
N 33+0.1
o’ 27.8+0.6
HHV (MJ/kg) @ 23.2+0.02
Proximate analysis (wt. %)

Moisture 78.5+£0.9
AshP 9.7+04
Volatile matter ? 719+ 1.8
Fixed carbon # 18.4£0.8
Biochemical analysis (wt. %)

Crude fats 19.2+2.1
Crude proteins 20.6 £ 0.6
Carbohydrate and extractives © 50.5+£2.7

@ DAF basis ® Dry basis *Calculated by difference



Table S2. The chemicals utilized to quantify the N-species in the bio-crude and upgraded oil samples.

Substance Quantifier | Qualifier | Calibration curve R?
2-Piperidone 113 56 y =16904,4247 - x 0.9463
Quinoline 99 43 y =127674,4240 - x 0.9596
Indole 117 89 y =130280,3948 - x 0.9525
Quinoline, 2-methyl 143 128 y =159483,2547 - x 0.9599
Indole, 2-methyl 130 131 y =167490,8118 - x 0.9529
Quinoline, 2,6-dimethyl 157 146 y=176516,6541 - x 0.9663
Indole, 2,3-dimethyl 144 130 y =118984,6070 - x 0.9679
Hexadecanamide 59 72 y =43705,2335 - x - 15858,5964 0.9926
Hexadecanamide, N-methyl | 73 86 Hexadecanamide as calibration reference
Hexadecanamide, N-ethyl 87 100 Hexadecanamide as calibration reference
Octadecanamide 59 72 y =37350,2247 - x - 10180,5311 £ 0.9962
Octadecanamide, N-methyl : 73 86 Octadecanamide as calibration reference
Octadecanamide, N-ethyl 87 100 Octadecanamide as calibration reference
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Figure S1. Schematic view of a) HTL and b) HT setups.
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Figure S2. The gas composition of HTL experiments.
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Figure S3. The gas composition of HT experiments.
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Figure S4. a) Carbon and b) Nitrogen distribution among different HTL products.
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Figure S5. 3C-NMR spectra of CO and C3 bio-crudes and the corresponding hydrotreated bio-crudes.



Table S3. The absolute concentration of the N-containing class representative compounds.

Type : Compound | Concentration (ppm)
| r CO | C3 | C0-350 | CO0-400 | C3-350 | C3-400
i Quinoline : 624 | 695 | 071 | 230 | 135 | 437
| Quinoline,2-Methyl | 323 | 373 | 126 | 973 | 421 | 1453
§ :': " Quinoline, 2,6-Dimethyl | 1.57 ';' C191 ) 347 ) 1735 ] 525 | 2145
e T T Indole 1131 Le2 ) 1213 ) 3288 | 1520 | 4222
% CTTTT Indole, 3-Methyl 11496 | 1749 ) 1523 5576 | 2149 | 5428
T Tiadole, 2.3 Dimethyl” 14343 | 4445 ) 6007 | 6702 | 6358 | 6828
i' """ 2-Piperidone 14894 T 2909 ) 244 ) 134 7119 | 260
: Hexadecanamide | 45508 | 55096 | 277.14 | 10583 | 31278 | 106.66
| Hexadecanamide, N-methyl | 307.83 | 44121 | 477 | 157 | 2194 | 125
> | Hexadecanamide, N-cthyl | 111397 | 149284 | 1670 | 560 | 4436 | 870
% CTT T Octadecanamide 117077 7 21276 ) 35230 | 6244 | 41897 | 8527
" "7 Octadecanamide, Nmethyl ~ 111976 | 14973 T 054 T 205 T 2781 17263
E' " Octadecanamide, N-ethyl | 46459 | 68574 | 3771 | 555 | 6542 | 530




