Table S1. Descriptive analysis for the relative potential of the residual biomass as an alternative non-

woody biomass waste to develop fuel pellets for heating and power.

Property

Feedstock Proximal, % Elemental, % Physicothermal, MJ kg

Water Vwm Fc  Ash C H O N S HHV
Residual biomass 12.2 69.8 243 585 530 60 395 00 13 21.8
Woody
Pine sawdust 2 74 863 135 02 452 63 482 01 0.0 20.0
Chestnut sawdust a 9.2 821 175 04 455 57 482 02 00 19.1
Eucalyptus sawdust @ 105 846 149 05 468 61 465 01 00 19.5
Pine cone leaves ¢ 10.1 765 224 11 529 6.1 395 04 00 20.9
Pine kernel shells ¢ 9.4 784 198 1.8 523 62 389 0.6 0.0 20.8
Spruce b - - - 05 471 6.0 468 00 0.0 19.5
Mean 7.0 61.6 128 0.7 485 6.1 447 02 00 20.0
Standard deviation 44 382 84 0.5 31 02 39 02 00 0.7
Non-woody
Cellulosic residue 2 44 877 110 13 410 64 510 03 0.0 17.6
Coffee husks a 6.7 794 161 45 432 63 432 26 02 20.1
Grape waste 2 6.4 679 246 75 500 60 344 20 01 221
Reed canary grass ® - - - 22 454 59 484 02 00 19.1
Timothy hay ® - - - 38 455 59 484 02 0.0 18.2
Switchgrass b - - - 36 450 6.0 488 0.1 0.0 18.5
Almond shells ¢ 6.5 789 196 14 494 58 429 03 0.0 19.6
Coffee dregs © 7.2 702 212 86 479 56 339 36 03 19.4
Coffee husks © 8.4 792 167 42 495 61 369 29 02 20.2
Cocoa shells ¢ 6.7 704 217 79 479 59 353 27 02 19.1
Grape pomace © 11.6 67.6 197 127 455 50 347 18 0.1 18.7
Hazelnut shells ¢ 13.6 758 232 09 525 57 405 05 0.1 18.7
Miscanthus © 5.6 776 134 9.0 479 58 367 04 0.1 18.7
Olive stones © 43 815 179 06 512 6.0 419 03 0.0 20.5
Switchgrass © 124 79.7 157 46 478 57 410 08 0.1 18.9
Mean 8.7 753 187 61 488 57 376 16 0.1 19.3
Standard deviation 34 5.2 3.3 4.2 22 03 31 1.3 0.1 0.7
Fossil derivatives
High-volatile bituminous coal = 14 377 547 76 779 51 62 17 15 324
Semianthracite a 0.8 75 670 255 668 11 36 11 05 25.6
Mean 1.1 226 609 166 724 31 49 14 1.0 29.0
Standard deviation 04 214 87 127 78 28 18 04 07 4.8
Average 7.8 726 222 45 498 57 394 09 02 20.4
Standard deviation 34 183 138 55 75 10 114 11 04 29

Volatile mater, Vv; fixed-carbon, Fc; higher heating value, HHV;
aGiletal. [14];
b Harun and Afzal [13];

¢ Garcia et al. [7].



Table S2. Technical specifications of integrated set for pelleting.

Characteristic Unit

Load capacity of feeder silo 250 kg
Engine potency 20 HP
Production capacity 250 kg h-t
Nominal diameter of tungsten channel-forming die 200 mm
Nominal diameter of tungsten pressing rollers 2 x 100 mm
Maximum nominal temperature of die 150 °C
Diameter of pellet 6-8 mm
Apparent density of pellet 1000-1400 kg m-
Weight 850 kg

Dimensions of pelletizer machine 4200 mm x 2450 mm x 1750 mm




Table S3. Norms for the characterization of the starting materials.

Norm/ Method Property Instrument

ASTM E871-82 Water Horizontal drying-oven (Marconi MAO35/5)
ASTM E871-82 Volatile material and fixed-carbon Digital muffle furnace (SPlabor 1200DM/B)
ASTM D1102-84 Ash Muffle furnace
NDF-ADF-ADL  Cellulose, hemicellulose, lignin, and extractive Horizonal drying-oven; muffle furnace
EN 15104 C,H,O,and N Elemental analyzer (Flash Smart CHNS/O)
EN 15289 S Elemental analyzer

ASTM D5865-13 Higher heating value Isothermal digital calorimeter (IKA C200)

American Society for Testing and Materials (ASTM);
European Norm (EN);
Neutral detergent fiber, acid detergent fiber, acid detergent liquid (NDF-ADF-ADL).



